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Abstract

Koehler, David A.; Thomas, Allan E., comps. 2000. Managing for enhancement of riparian and
wetland areas of the Western United States: an annotated bibliography. Gen. Tech. Rep.
RMRS-GTR-54. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain
Research Station. 369 p.

This annotated bibliography contains 1,905 citations from professional journals, symposia,
workshops, proceedings, technical reports, and other sources. The intent of this compilation was
to: (1) assemble, to the extent possible, all available and accessible publications relating to
riparian management within a single source or document; (2) provide managers, field biologists,
researchers, and others, a point of access for locating scientific literature relevent to their specific
interest; and (3) provide, under one cover, a comprehensive collection of annotated publications
that could dessiminate basic information relative to the status of our knowledge.

Key words: fisheries, geomorphology, grazing impacts, hydrology, riparian habitat, riparian
restoration, riparian vegetation, watersheds, wetlands.
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Areas of the Western United States:
An Annotated Bibliography

Compilers: David A. Koehler and Allan E. Thomas

INTRODUCTION

The manuscript that follows has been a
work-in-progress for nearly 20 years. In 1979,
the Idaho State Office (1SO) of the Bureau of
Land Management, United States Department of
the Interior, began the process of collecting
relevant publications and technical references to
riparian and wetland sites and their
management. Over that term, many colleagues
and employees have contributed to the collection
after encountering articles in the technical
literature, copying them, and sending them to
the central collection point. At this point in
time, the assemblage of material fills almost two
complete file cabinets and technical citations
continue to proliferate. Periodically, ISO has
attempted to publish and distribute
bibliographies of the contemporary literature;
technical bulletins containing these listing were
published: Thomas and Wentzell (1986); Cuplin
(1987); Clifton and Thomas (1988); Fisher and
Thomas (1990). By 1995, when we conceived
the idea of consolidating all of the assembled
material into a comprehensive annotated
bibliography, the subject area had become an
extremely popular one. Symposia addressing
riparian/wetland problems and solutions were
being scheduled in many locations and
professional journals offered increasingly more
pertinent information. Our project, which
seemed straightforward and simple at its
inception, became a matter of pursuing a
moving target. That target was not only moving,
but accelerating.

This report makes no claims to represent a
comprehensive or regionally complete collection
of available citations. We recognized that
logistical parameters would limit the scope and
entirety of our efforts. Almost certainly, there
are dozens --if not hundreds-- of other sources
and papers that we were not able to access from
our base of operations. Our apologies are
extended to contributors to the collective
literature if their efforts are not acknowledged
here. Given time, resources, and access to other
databases, this report could have been expanded
considerably. However, there is a point beyond
which it is no longer is practical to proceed, at
which additionai efforts yield diminishing
results. This product is not without limitations
but is as complete and thorough as
circumstances would allow.

The annotations included in the body of this
report are aimed at a primary audience of
ecologists, biologists, students, scientists, and
natural resource managers who may employ the
information for basic knowledge or utilize the
material as building blocks for management
strategies, resource decisions, planning
documents, and expanded research. A review
of the literature reveals many overlaps among
issues common to agriculture, landscape
ecology, engineering, land use planning,
biology, and other disciplines. The content of
the abstracts and annotations has been tailored to
interpret the biological implications of the
various citations, even though the source
document frequently had an engineering or other
orientation. In short, the emphasis of this report



was to provide a biological perspective to the
issues and problems facing riparian areas and
wetlands along with an ecosystem-based
foundation for management and remedial
actions.

There are 1,905 citations contained in this
review, of which 1,837 are annotated. These
vary considerably in length, based on the critical
issues expounded in the original article or paper
and also on the complexity of these. Papers
which contained a single subject of observation
or examination were obviously given less space
than complex studies addressing multiple issues.

Papers that extended beyond our scope of
interest were similarly abbreviated to restrict our
citation to the essential information that directly
regarded our relatively narrow focus.

Frequently papers originating in other regions of
the United States, or even other countries, were
included if they were perceived to be of general
interest. In no way does the annotated
information chosen for this document reflect the
general merit or substance of the papers
represented within.

A list of professional journals follows this
introduction, some of which contributed
multiple entries and others that offered
relatively few, in some cases only a single
citation. The list length, however, testifies to the
rapid expansion of general interest in riparian-
wetlands management that has been generated in
recent years.

The journals list, in turn, is followed by a
keywords list, arranged alphabetically. This list
has been consolidated and trimmed from the
original draft, which contained various
permutations of the same terms or subjects.
Various authors employed different terms,
depending on their own personal preference or
professional discipline. Many of these terms
were redundant or reiterative and were
eliminated for the sake of simplicity.
Conversely, a certain degree of specificity was
admittedly lost during these reductions.

Initially, we also considered arranging keywords
under a primary ordination of general subject or
search terms, with relevant keywords listed in a
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secondary ranking. This consideration was
rejected, however, because of an emphasis on
simplicity and the self explanatory nature of
most keywords. Within the main text, all
references have been assigned keywords.
During the course of several editorial reviews,
some keywords were added and some deleted.
Those that remain were selected to adequately
represent the subject matter without redundancy,
overlap, or esoteric language

Finally, the citations with annotations are
contained in the main body of the text and these
are arranged alphabetically. There are a few of
these that were submitted without journal
references by our contributors and in all but a
few of these we were able to locate the
originating journal through secondary sources.
When that was not possible, the citations were
allowed to remain with a “unspecified”
attribution. Keywords are assigned to all
citations and in an addendum to the text,
keywords are listed with all of the citations and
entries that relate to them in order to facilitate
any search for subject material.

Many people contributed time and efforts to
the compilation of this manuscript. These
include, but are not limited to the following,
whom we gratefully acknowledge:

Paul Cuplin, Lucinda Eslick, Dr. Helen Fisher,
Karl Gebhardt, Harriet Thomas, Jim Klott,
Charlene Vullo, Sharon Olendorff, Melinda
Rittacco, Dave Brunner, and Dr. Warren Clary.

Special thanks are owed to Kim Peterson,
who formatted and helped edit the manuscript.
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Acta Theriologica
Agricultural Engineer
Agricultural History
Agricultural Research
Agriculture, Ecosystems, and Environment
American Association for the
Advancement of Science
American Geophysical Union Transactions
American Institute of Hydrology
American Journal of Science
American Journal of the Soil Science Society
American Midland Naturalist (The)
American Society of Civil
Engineering Transactions
Annals of the Association of the
American Geographer
Artic and Alpine Research
Australian Journal of Ecology

Biogeochemistry
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Canadian Journal of Botany
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Desert Plants

Earth Surface Processes
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Ecological Applications

Ecological Modeling

Ecological Monitoring

Ecological Monographs

Ecology

Engineering Geology

Environment

Environmental Conservation
Environmental Geology
Environmental Law
Environmental Management
EPA Journal

Fisheries

Forest Ecology and Management
Forest Science

Fly Fisherman

Freshwater Biology

Geology

Geological Society of America Bulletin
Green Thumb (The)

Great Basin Naturalist

Hydrological Science and Technology
Hydrological Sciences

Holarctic Ecology

Hydraulic Engineer

Idaho Law Review

Idaho Wildlife

IEEE Transactions on Geoscience and
Remote Sensing

International Association of Sedimentologists

Journal of Applied Ecology

Journal of Arid Environments

Journal of the Arizona-Nevada
Academy of Science

Journal of Biogeography

Journal of Canadian Forest Resources

Journal of Environmental Management

Journal of Environmental Quality

Journal of Environmental Systems

Journal of Fish Biology

Journal of Fisheries Management

Journal of Forestry

Journal of Freshwater Ecology

Journal of Geomorphology

Journal of Hydrological Engineering



Journal of Hydrological Science

Journal of Hydrology

Journal of the Idaho Academy of Science

Journal of the Institute of Water Engineers
and Scientists

Journal of Irrigation and Drainage Engineering

Journal of Range Management

Journal of Research of the U.S.
Geological Survey

Journal of Soil and Water Conservation

Journal of Water Resource Planning
and Management

Journal of Wildlife Management

Land and Water

Landscape Ecology

Landscape and Urban Planning
Line Rider (The)

Madrono
Montana AgResearch
Murrelet (The)

National Wildlife

Natural Areas Journal

New York Fish and Game Journal

New Zealand Agricultural Science

North American Journal of Fisheries
Management

Northwest Science

Oecologia
Oikos

Photogrammetric Engineering and
Remote Sensing
Prairie Naturalist

Quaternary Research

Range Magazine

Rangelands

Rangeman's Journal

Renewable Resources Journal
Restoration Ecology

Restoration & Management Notes
Restoration: Newsletter for the
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Oregon Sea Grant
Rivers

Science

Sheep Research Journal, Special
Edition:1994

Soil Science of America Society

South African Journal of Science

Southwest Habitater

Southwestern Naturalist (The)

TOPS

Transactions of the 53rd North American
Wildlife and Natural Resources Conference

Transactions of the American
Geophysical Union

Transactions of the American Fisheries
Society

Transactions of the American Society
of Agricultural Engineers

Transactions of the American Society of
Civil Engineers

Tree Physiology

Trees

Tropical Ecology

Unreferenced
USDI Fish and Wildlife Service
Biological Report

Verhandlung Internationale
Vereinigung Limnologie

Verhandlungen der Internationalen
Vereinigung fur Theoretische und
Angenwandte Limnologie

Water Resources Bulletin (American
Water Resources Association)

Water Resources Research

Weed Technology

Western Birds

Western Jounal of Applied Forestry

Western Wildlands

Wild Earth

Wildlife Society Bulletin

Wilson's Bulletin

Zeitschrift fur Geomorphlogie
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disturbance are likely to occur. A typical forest
riparian zone will exhibit decreasing disturbance by
landscape-level processes and increasing disturbance
by water-based disturbance processes toward its core.
The result is a zone with diverse species composition
and structure.

[RIPARIAN ECOLOGY; RIPARIAN HABITAT;
RIPARIAN ZONES; SPATIAL SCALE]

9. Ainslie, BJ; Post,JR; Paul,AJ (1998): Effects of
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pulsed and continuous electrofishing on juvenile
rainbow trout. North American Journal of
Fisheries Management 18:905-918.

Injury rate varied from 15 to 39 percent, with
PDC causing a greater number, but less severe,
injuries than DC sampling. Electroshocking reduced
mean growth rates of rainbow trout, but there were
no statistically different differences in growth
between treatment groups. Length growth was
significantly reduced with increasing severity of
injuries. Growth was directly impaired by the
occurrence of associated spinal injury. Extrapolation
of the experimental data to field studies in which 20
percent or less of the population is sampled suggested
reductions of 3 percent or less in mean population
growth with DC or low frequency PDC
electroshocking.

[INVENTORY; MONITORING; TROUT]

10. Aitchison,SW (1977): Some effects of a
campground on breeding birds in Arizona.
p-175-182. In: Johnson,RR; Jones,DA |[tech.
coord.]. Importance, preservation, and
management of riparian habitats: A symposium. 9
July 1977. Tucson, AZ. USDA Forest Service.
General Technical Report RM-43.

Over a three-year period, breeding bird densities
were found to be similar between a constructed
campground and a relatively natural area when the
campground was closed to campers. Once the
campground was opened for human use, the breeding
bird population decreased in density and diversity.
On the control site, the population either remained
the same or increased.

[AVIFAUNA; RIPARIAN HABITAT]

11. Alados,CL; Emlen,JM; Wachocki,B;
Freeman,DC (1998): Instability of development
and fractal architecture in dryland plants as an
index of grazing pressure. Journal of Arid
Environments 38, 63-76.

Developmental instability has been used to
monitor the well-being of natural populations
exposed to physical, chemical, and biological
stressors. Grazing pressure imposed by presumably
co-adapted wild herbivores enhances developmental
stability in species habituated to moderate grazing,
like Oryzopsis hymenoides, but stresses plants such as
Chrysothamnus greenii that prefer disturbed
environments. These grazing effects are probably due
to the impact grazing has on competitive
relationships and not to the direct action of the
herbivores on the plants.

[DRYLAND PLANTS; GRAZING IMPACTS]



12. Alexander,EB; Kissinger,E; Huecker,RH;
Cullen,P (1989): Soils of southeast Alaska as sinks
for organic carbon fixed from atmospheric carbon
dioxide. p.203-210. In: Alexander,EB [ed.]|.
Proceedings of Watershed '89: A conference on
the stewardship of soil, air, and water resources.
USDA Forest Service. Juneau, AK. 215 p.

More organic carbon is stored in soils than in
living biomass. Most very poorly drained soils
contain much more organic C than the vegetation on
them. The average soil organic C on the Tongass
National Forest was found to be 28 km/m2,
compared to a world mean of 10 kg/m2. It is
increasing because: 1) many glaciers in southeast
Alaska are receding, exposing more land to
colonization by plants, and 2) organic matter
continues to accumulate in Histosols, which cover
about 1/4 of the land in southeast Alaska.
[RIPARIAN HABITAT; SOILS]

13. Alexander,EB [ed |. (1989): Proceedings of
Watershed '89: A conference on the stewardship
of soil, air and water resources. 21-23 March
1989. Juneau, AK. USDA Forest Service. Juneau,
AK. 215 p.

The proceedings of a conference in which some
of the papers deal with riparian, wetland, or
watershed issues. However, not all of the papers are
relevant to this bibliography.

[BIODIVERSITY; RIPARIAN HABITAT;
WATERSHED]

14. Allan,DR; Marlow,CB (1992): Effects of
cattle grazing on shoot population dynamics of
beaked sedge. p.89-91. In: Clary, WP;
McArthur,ED; Bedunah,D; Wamboldt,CL
Jecomp.]. Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

Grazing effects on number of new shoots
produced by beaked sedge were examined on grazed
and protected plots for two years. In the second year,
grazed plots produced 27.4 percent more shoots than
ungrazed plots. The greatest difference between
grazed and ungrazed plots was in July.

[GRAZING IMPACTS; POPULATION
DYNAMICS; SEDGES; SHOOT GROWTH]

15. Allan,JD; Flecker,AS (1993): Biodiversity
conservation in running waters. BioScience 43(1),
33-43.

In terms of biological diversity, streams and
rivers are both rich in species and severely imperiled.

Habitat degradation and species invasion are the
greatest threat to these systems. However, multiple
factors frequently interact in the demise of species. In
the coterminous United States, only 2 percent
(<100,000 km) of the 5.2 million km of streams are
of high enough quality to warrant federal protection.
Present methods of protection address segment
conservation instead of entire watersheds, the
equivalent of forest fragments. A national policy of
protected waters is urgently needed. Since habitat
quality is of vital importance to biodiversity
preservation, protective measures aimed at both
instream and near-stream habitat conditions will
benefit ecosystem functions and individual species.
[BIODIVERSITY; RIPARIAN HABITAT; RIVER
ECOLOGY; WATER QUALITY; WATERSHED)]

16. Allan,PF; Anderson,WL (1955): More
wildlife from our marshes and wetlands.
p.589-596. In: Water: The yearbook of
agriculture. 84th Congress. House Document No.
32.

Marshlands have been shrinking in size since
colonial days as a result of industrial expansion,
urbanization, agricultural drainage and development,
sedimentation, and landfill of wetlands. [In 1955,}
--Waterfowl and furbearers were the principal marsh
products of economic value and the need to preserve
marshes was becoming more urgent to maintain or
expand production of those harvestable species.
{Reviewer's Note: In this early paper, there is no
focus on marshes or wetlands as critical links in
larger systems or scenarios. They are perceived as
entities which produce specific marketable products
instead of entities with important intrinsic values.}
[ECONOMICS; MARSHES; RIPARIAN
HABITAT; WETLANDS)]

17. Allen,DR; Marlow,CB (1994): Shoot
population dynamics of beaked sedge following
cattle grazing. Journal of Range Management
47(1), 64-69.

The authors studied the effects of cattle grazing
on shoot density and flux in Montana beaked sedge
stands for two years. Mean shoot density increased
more in grazed than in ungrazed plots and ended
12-16 percent higher. Mean shoot emergence was 20
percent greater in the grazed than in the ungrazed
plots. Mean shoot height declined similarly in grazed
and ungrazed plots, indicating that shoot productivity
was equal between treatments. Beaked sedge was
tolerant of light to moderate grazing, given adequate
regrowth between spring and fall treatments.
[GRAZING IMPACTS; RIPARIAN PASTURES;
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SEDGES]

18. Allen,EB; Niering, WA (1997): Riparian
restoration. Restoration Ecology 45(5), 1.

An editorial that introduces a Special
Supplement for the December 1997 volume of
Restoration Ecology. Restoration research is
especially needed for riparian wetlands, which are
near the top of our national agenda. Papers contained
in this volume will provide guidelines for riparian
restoration efforts on both a national and global scale.
{[RIPARIAN RESTORATION]

19. Allen,EO (1968): Range use, foods, condition,
and productivity of white-tailed deer in Montana.
Journal of Wildlife Management 32(1), 130-141.
White-tailed deer use of vegetation types on the
Missouri River floodplain and islands was surveyed.
Meadows and alfalfa fields, respectively, accounted
for 40 and 33 percent of summer observations, and
22 and 35 percent of fall observations. Fifty percent
of winter and 19 percent of spring observations were
in the cottonwood forests adjacent to the river.
Weed-infested fields accounted for 26 and 53 percent
of winter and spring observations, respectively.
Western snowberry (Symphoricarpos occidentalis),
occurring in the cottonwood vegetation type, was the
most important food type.
[GRAZING IMPACTS; RIPARIAN HABITAT;
WHITE-TAILED DEER]

20. Allen,HH (1997): Bioengineering approaches
to streambank stabilization at several sites within
the United States. In: Proceedings of the Society of
Wetland Scientists. 18th annual meeting.
Restoration and Management Notes 16:1:92,

This paper contains the findings of a four-year
study of bioengineering techniques for erosion
control on streambanks. Wide arrays of results are
reported for techniques including dormant willow
posts and emergent vegetation. The ability of planted
willow posts to maintain themselves was noteworthy,
even after four major flooding events.
[BIOENGINEERING; EROSION CONTROL;
RIPARIAN RESTORATION; STREAMBANK
STABILITY; WILLOW]

21. Allen,SD (1985): Estimating the economic
value of recreation resources: A legal and policy
perspective. p.426-432. In: Johnson, RR; Ziebell,
CD; Patton, DR; Ffolliott, PF; Hamre, RH [tech.
coord.|. Riparian ecosystems and their
management: Reconciling conflicting uses. 16-18
April 1985. Tucson, AZ. USDA Forest Service.
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General Technical Report RM-120.

Recent hearings on hydroelectric development in
Montana by the Federal Energy Regulatory
Commission shows that decision-makers can
perceive recreation economics. A case study
examines testimony presented on the estimated value
of recreation at a dam site and the role and analyses
of the outcomes.

[HUMAN IMPACTS; RECREATION IMPACTS;
RIPARIAN HABITAT)]

22. Allen-Diaz,B; Jackson,RD (1998): Cattle
grazing effects on oak woodland spring
ecosystems. p.146. In: Potts, DF |ed.]. Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

Three watersheds in northern California were
studied to determine the effects of cattle grazing on
the vegetation, channel morphology, water quality,
and cold spring macroinvertebrates. With few
exceptions, sites persisted as stable plant
communities regardless of grazing intensity. No
significant grazing treatment effects were detected in
channel morphology or water quality parameters
such as nitrate, orthophosphate, dissolved O,
temperature, or pH. Repeated measures ANOVA
indicated that insect family richness was significantly
reduced on moderately grazed compared to lightly or
ungrazed plots. The study suggests that attributes
such as vegetation cover, channel morphology, or
water quality which are commonly measured by
rangeland and riparian systems may not be sensitive
to grazing effects in this riparian ecosystem.
{CHANNEL MORPHOLOGY; GRAZING
IMPACTS; LIVESTOCK EFFECTS; RIPARIAN
ECOLOGY; WATER QUALITY; WATERSHED]

23. Allen-Diaz,B; Jackson,RD; Fehmi,JS (1998):
Detecting channel morphology changes in
California's hardwood rangeland spring
ecosystems. Journal of Range Management 51(5),
514-518.

Changes in spring and subsequent creek channel
morphology were estimated with permanent
cross-sectional transects perpendicular to flow. Three
grazing treatments (none, light, and moderate) were
applied to two 5 ha pastures for five years on
pastures containing a perennial spring and creek. No
grazing effects on channel morphology were
detected. Channel change over time appeared to be
related to precipitation patterns. Cross-sectional
transects on stream channels did not appear to be



adequate to detect channel changes in low-flow
spring/creek systems.

[CHANNEL MORPHOLOGY; GRAZING
IMPACTS; LIVESTOCK EFFECTS; RIPARIAN
PASTURES; STREAM ECOLOGY]

24. Allred,MD (1993): Little Bear River
hydrologic unit area. p.359-363. In: Tellman, B;
Cortner, HJ; Wallace, MG; DeBano, LF; Hamre,
RH [tech. coord.]. Riparian management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

The Little Bear River Watershed consists of
nearly 200,000 acres in northern Utah, of which 88
percent is privately owned. Since 1990, the USDA
Soil Conservation Service has undertaken planning
and implementation for the Hydrologic Unit Area.
The establishment of strong linkages between
agencies has been critical to the implementation of
water quality and riparian management applications.
[HYDROLOGIC UNIT AREA; PLANNING;
RIPARIAN MANAGEMENT ZONE; WATER
QUALITY]

25. Almand,JD; Krohn,WB (1978): The position
of the Bureau of Land Management on the
protection and management of riparian
ecosystems. In: Strategies for protection and
management of floodplain wetlands and other
riparian ecosystems. Callaway Gardens, GA. 11-
13 December 1978. USDA Forest Service. General
Technical Report GTR-WO-12.

This paper discusses the USDI Bureau of Land
Management's policy and procedures for protection
and management of riparian ecosystems. Past abuses
of riparian habitats are recognized as are future
opportunities for improved management. Recent
legislative/executive mandates require land managers
to protect the natural function of riparian ecosystems.
The result is a comprehensive program to adequately
protect and manage components of riparian
ecosystems.

[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE]

26. Amaranthus,M; Jubas,H; Arthur,D (1989):
Stream shading, summer streamflow and
maximum water temperature following intense
wildfire in headwater streams. p. 75-78. In:
Proceedings of the symposium on fire and
watershed management. 26-28 October 1988.
Sacramento, CA. USDA Forest Service. Pacific
Southwest Forest and Range Station. Berkeley,

CA. General Technical Report PSW-109. 164 p.
Adjacent headwater streams were monitored for
post-fire shade, summer streamflow, and maximum
water temperature following the Silver Complex Fire
in southern Oregon. Variation in maximum water
temperature increase was strongly correlated to
streamflow and percent total streamside shade.
[FIRE IMPACTS; RIPARIAN FOREST; RIPARIAN
HABITAT; STREAM TEMPERATURE]

27. Ambasht,RS; Singh,MP; Sharma,E (1984):
Soil, water and nutrient conservation by certain
riparian herbs. Environmental Management 18,
99-104.

In order to assess experimentally the quantitative
roles in binding the soil nutrient, nutrient
conservation, and retarding runoff and soil erosion,
six herbaceous species dominant on the bank of the
River Gomti at Jaunpur, India, were selected. Young
seedlings of these species were sown on sloping
experimental plots in the Botanic Garden, Banaras
Hindu University. Known quantities of water were
sprayed on vegetated and bare plots, and runoff water
and soil were collected in separate contained
reservoirs. The physical-chemical properties of the
soil of the bare plot, vegetated plots and eroded soils
were compared to determine the role of these
herbaceous species in maintaining soil quality and
fertility.

[RIPARIAN HABITAT; RIPARIAN
VEGETATION; SOILS]

28. American Fisheries Society (1997):
Watershed restoration: Principles and practices.
Williams, JE; Wood,CA; Dombeck,MP [eds.].
American Fisheries Society, Sewickley, PA.
[ECOSYSTEM MANAGEMENT; RIPARIAN
RESTORATION; WATERSHED)]

29. Ames,CR (1977): Wildlife conflicts in
riparian management: Grazing. p.49-58. In:
Johnson,RR; Jones,DA [tech. coord.].
Proceedings of the Symposium on importance,
preservation, and management of the riparian
habitat. 9 July 1977. Tucson, AZ. USDA Forest
Service General Technical Report RM-43,

Grazing has a negative effect on riparian zones
which constitute a small but critically important part
of the overall range resource. Riparian types in
southern Arizona have increased in the last 100 years
due to stream eutrophication. This is most apparent
where streams pass through grassland types.
Effective protection of grazed riparian types can only
be accomplished through fencing.
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[GRAZING IMPACTS; LIVESTOCK EFFECTS;
RIPARIAN HABITAT]

30. Anderson,BW; Drake,J; Ohmart,RD (1977):
Population fluctuations in nocturnal redents in the
lower Colorado River Valley. p.183-192. In:
Johnson,RR; Jones,DA [tech. coord.].
Importance, preservation, and management of
riparian habitats: A symposium. 9 July 1977.
Tucson, AZ. USDA Forest Service. General
Technical Report RM-43.

Examination of population fluctuations in a
sample of over 10,000 rodents (five species) along
the lower Colorado River Valley revealed distinct
cycles (seasonal and annual) in (Perognathus
penicillatus) and (Dipodomys merriami). There was a
general population decline over the term of the study.
There was significant interspecific asynchrony in
different vegetation types. Significant interspecific
asynchrony in population fluctuations renders the
task of evaluating habitat difficult and subject to
error unless carried out for prolonged periods in
various vegetation types.

[RIPARIAN HABITAT; SMALL MAMMALS]|

31. Anderson,BW; Engel-Wilson,RW; Wells,D;
Ohmart,RD (1977): Ecological study of
southwestern riparian habitats: Techniques and
data applicability. p.146-155. In: Johnson,RR;
Jones,DA [tech. coord.]. Proceedings of the
Symposium on the importance, preservation, and
management of riparian habitat. 9 July 1977.
Tucson, AZ. General Technical Report RM-43.
This paper presents techniques used in a
comparative ecological study of bird and rodent
populations along the Lower Colorado River. Data
were collected to examine faunal community
relationships to various plant community types and to
gain detailed knowledge of species’ vegetational
preference and niche within the riparian habitat.
Parameters such as habitat breadth, habitat and niche
overlap, and dispersal are instructive for the
determination of a species’ niche.
[AVIAN ECOLOGY; ECOLOGICAL NICHES;
RIPARIAN HABITAT; SMALL MAMMALS]

32. Anderson,BW; Higgins,A; Ohmart,RD
(1977): Avian use of salt-cedar communities in the
lower Colorado River Valley. p.128-136. In:
Johnson,RR; Jones,DA [tech. coord.|. Importance,
preservation, and management of riparian
habitats: A symposium. 9 July 1977, Tucson, AZ.
USDA Forest Service. General Technical Report
RM-43.
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Bird densities and species diversities in salt-
cedar (Tamarix chinensis) stands of the lower
Colorado River Valley were determined on a
seasonal basis. Results showed the salt-cedar
community supported fewer birds than native
communities, although tall, dense stands were
valuable for nesting doves and rarer bird species
along the lower Colorado River.

[AVIFAUNA; COLORADO RIVER;
PHREATOPHYTES; RIPARIAN HABITAT,;
SALT-CEDAR]

33. Anderson,BW; Ohmart,RD (1977):
Vegetation structure and bird use in the Lower
Colorado River Valley. p.23-33. In: Johnson,RR;
Jones,DA [tech. coord.|. Importance,
preservation, and management of riparian
habitat: A sympesium. 9 July 1977. Tucson, AZ.
USDA Forest Service. General Technical Report
RM-43,

Relationships between the avifauna and the
structure of plant communities are presented.
Correlations between bird population parameters and
vegetation structural characteristics were found to
vary seasonally. Mean habitat breadth of all species
is narrowest with respect to vegetative structure in
winter and broadest in summer. Winter requirements
are different but equally as important as breeding
requirements and should receive at least equal
attention. The requirements of wintering visitors
should receive special attention because they showed
a higher degree of habitat specialization.
[AVIFAUNA; PLANT COMMUNITIES;
RIPARIAN HABITAT]

34. Anderson,BW; Ohmart,RD (1977):
Climatological and physical characteristics
affecting avian population estimates in
southwestern riparian communities using transect
counts. p.193-200. In: Johnson,RR; Jones,DA
[tech. coord.|]. Importance, preservation, and
management of riparian habitats: A symposium. 9
July 1977. Tucson, AZ. USDA Forest Service.
General Technical Report RM-43.

Strong winds (20 - 50 km/ph) may reduce avian
censusing accuracy but winds below 20 km/ph
appear not to affect avian estimates. During winter,
optimum census time is from 1 hour after sunrise to
2.5 hours after sunrise. In summer, the optimum
period is 0.25 hours before sunrise to 1 hour after.
[AVIFAUNA; CLIMATE; RIPARIAN HABITAT]

35. Anderson,BW; Ohmart,RD (1979): Riparian
revegetation: An approach to mitigating for a



disappearing habitat in the Southwest. p. 481-487.
In: Swanson,GA [tech. coord.|. The mitigation
symposium: A national workshop on mitigating
losses to fish and wildlife habitat. USDA Forest
Service. General Technical Report RM-65.
Revegetation of two test plots was implemented
in riparian habitats along the lower Colorado River in
Arizona and California to test the feasibility of using
this technique to enhance operations or mitigate
habitat losses. The data base consisted of plant and
vertebrate community data collected monthly for a
period of six years. Significant plant and animal
correlations developed through community models
led to the design of plant communities that
predictably would provide maximum wildlife use
values. Plant community development on
revegetation sites have thus far produced higher
wildlife values than predicted.
[RIPARIAN HABITAT; RIPARIAN
RESTORATION]

36. Anderson,BW; Ohmart,RD (1985):
Managing riparian vegetation and wildlife along
the Colorado River: Synthesis of data, predictive
models, and management. p.123-127. In: Johnson,
RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.]. Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.
Monthly vegetative and wildlife data were used
to develop predictive models over a 7-year period in
order to design wildlife enhancement projects.
Implementation and testing occurred during the next
four years.
[MODELING; RIPARIAN HABITAT]

37. Anderson,DC (1994): Demographics of small
mammals using anthropogenic desert riparian
habitat in Arizona. Journal of Wildlife
Management 58(3), 445-454.

Resource managers attempting to rehabilitate
degraded desert riverine ecosystems must understand
the effects of vegetation management on riparian
wildlife. The author used capture-recapture methods
to investigate demography of small mammals in the
xerified Colorado River floodplain, five years after
treatment to replace salt-cedar with native woody
plants. The site had become a mosaic of various
vegetation types, including closed canopy
cottonwood/willow. The site represents source
habitat for most native small mammal species. High
levels of measured biomass suggest the reclaimed site
has potential to be important in local ecosystem

functioning.
[RIPARIAN HABITAT; RIPARIAN
RESTORATION; SMALL MAMMALS]

38. Anderson,DC (1994): Are cicadas
(Diceroprocta apache) both a ""keystone' and a
"eritical-link" species in lower Colorado River
riparian communities? The Southwestern
Naturalist 39(1), 26-33.

Apache cicada densities were estimated to be 10
individuals/m2 within a closed-canopy stand of
Fremont cottonwood/Goodding willow in a
revegetated site adjacent to the lower Colorado
River. The author estimates that up to 1.3 cm of
water may be added to the upper soil layers annually
through the feeding activities of cicada nymphs. This
is equivalent to 12 percent of the annual precipitation
received in the study area. Apache cicadas may have
significant effects on ecosystem functioning via
effects on water transport and thus act as a
"critical-link" species in this southwestern desert
riverine ecosystem. Cicadas emerged later within the
cottonwood/willow stand than in salt-cedar/mesquite
stands; this difference in temporal dynamics would
affect their availability to several insectivorous birds
and may help explain the birds' recent decline.
[BIODIVERSITY; COTTONWOQOD;
INVERTEBRATES; RIPARIAN HABITAT;
SALT-CEDAR]

39. Anderson,EW (1987): Riparian area
definition - a viewpoint. Rangelands 9(2), 70.

The author offers the following definition for
"riparian area": ---a distinct ecological site, or
combination of sites, in which soil moisture is
sufficiently in excess of that otherwise available
locally, due to run-on and/or subsurface seepage, so
as to result in an existing or potential soil-vegetation
complex that depicts the influence of that extra soil
moisture. Riparian areas may be associated with
lakes; reservoirs; estuaries; potholes; springs; bogs;
wet meadows; muskegs; and intermittent or perennial
springs. The soil-vegetation complex is the
differentiating criterion.

[RIPARIAN; RIPARIAN HABITAT]

40. Anderson,JW; Beschta,RL; Boehne,PL;
Bryson,D; Gill,R; Howes,S; McIntosh,BA;
Purser,MD; Rhodes,JJ; Zakel,J (1993): A
comprehensive approach to restoring habitat
conditions needed to protect threatened salmon
species in a severely degraded river - The upper
Grande Ronde River anadromous fish habitat
protection, restoration, and monitoring plan.
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p-175-179. In: Teliman,B; Cortner,HJ;
Wallace,MG; DeBano,LF; Hamre,RH [tech.
coord.]. Riparian management: Common threads
and shared interests. USDA Forest Service.
General Technical Report RM-226.

The Grande Ronde River, a tributary to the
Snake River, is the center of a 3,950 square mile
watershed in northeast Oregon. It is critical habitat
for spring chinook salmon and steelhead. The
primary goals of the plan were to reduce sediment
loads and summer water temperatures, and to
re-establish natural loading of large, woody debris to
the streams. It also proposed watershed management
measures aimed at reducing high sediment loads
caused by past activities. The plan is broadly
adaptable to other northwestern watersheds that have
undergone similar degradation.

[MONITORING; RIPARIAN HABITAT;
RIPARIAN RESTORATION; WATERSHED]

41. Anderson,MT (1985): Riparian management
of coastal Pacific ecosystems. p.364-368. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.|. Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.

Along the Pacific coast of Oregon are riparian
areas where high value conifers stand near streams
bearing salmonid fisheries. Riparian areas are
managed by setting objectives that allow for limited
timber harvest along with stream protection. Annual
timber sale quantity is reduced by 13 percent in order
to protect riparian values and fishery resources.
[LOGGING IMPACTS; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

42. Anderson,MW (1985): Protection of riparian
lands through tax incentives. p.433-434. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.]. Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.
Coalitions of professional societies and
conservation groups sponsored legislative initiatives
to protect, enhance, and manage riparian lands. Idaho
House Bill 105 involves landowners in a voluntary
riparian conservation program that provides a tax
credit for costs of rehabilitation projects.
[RIPARIAN RESTORATION; WATER LAW]

43. Anderson,PA; Brechtel,S; Ambrock,KR
(1988): The Alberta landowner habitat project.
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p.113-120. In: Proceedings of the national
symposium on the protection of wetlands from
agricultural impacts. 25-29 April 1988. Ft. Collins,
CO. USDI Fish and Wildlife Service. Biological
Report 88(16).

A three-year pilot project aimed at providing
incentives to private landowners to retain and
enhance wildlife habitat on their own lands was
initiated in Alberta in 1986. Through field
coordinators, these incentives are offered to
landowners by negotiation and include rental or
habitat retention agreements as well as various
habitat enhancement opportunities. Various indirect
incentives are also being promoted including signage
and recognition to landowners and, wherever
possible, encouragement of conservation-oriented
farming practices.

[AGRICULTURAL IMPACTS; RIPARIAN
HABITAT; WETLANDS]

44. Anderson,S (1993): Livestock management
effects on wildlife, fisheries, and riparian areas: A
selected literature review. USDA Forest Service.
Humboldt National Forest.

This is a selected bibliography that focuses on
citations, many annotated, found in the literature
regarding the effects of livestock grazing on riparian
habitat and aquatic and terrestrial wildlife. 102
citations are listed.

[AQUATIC ECOSYSTEMS; BIBLIOGRAPHY;
GRAZING IMPACTS; RIPARIAN HABITAT]

45. Anderson,VJ; Hardin,PJ (1992): Infrared
photo interpretation on non-riparian wetlands.
Rangelands 14(6), 334-336.

Despite recent debates, modifications of
regulations, and interpretations of wetlands policies,
delineation of wetlands will likely continue to be
necessary by law to conserve this critical resource.
Approaches to make this evaluation logistically
feasible and reasonably accurate will need further
attention. Interpretation of infrared aerial
photography holds promise as a useful technique.
[AERIAL PHOTO; RIPARIAN HABITAT;
WETLANDS]

46. Andrews,ED (1979): Hydraulic adjustment of
the East Fork River, Wyoming to the supply of
sediment. p.169-197. In: Rhodes,DD;
Williams,GP [eds.]. Adjustments of the fluvial
system. Proceedings of the tenth annual
geomorphic symposium series. Binghampton, NY.

The increased sediment load of the East Fork
River in western Wyoming in a single year



downstream from the confluence with Muddy Creek
was transported without an appreciable increase in
water discharge. The hydraulic characteristics of the
East Fork River downstream from the mouth of
Muddy Creek have adjusted to the increased
sediment load in order to maintain a
quasi-equilibrium channel. Considerable time was
required for a complete adjustment of the dependent
variables. Initially, only roughness and depth adjust
to accommodate a change in the independent
variables. Then, after a number of years, channel
width gradually changed until the hydraulic
adjustment was distributed mutually among
roughness, depth, width, and slope. Therefore, over a
period of considerable time, the hydraulic geometry
tends toward the minimum-variance condition.
[CHANNEL DYNAMICS; GEOMORPHOLOGY;
HYDRAULICS]

47. Andrews,ED (1980): Effective and bankfull
discharges of streams in the Yampa River basin,
Colorado and Wyoming. Journal of Hydrology
46, 311-330.

Effective discharge is defined as the increment
of discharge that transports the largest fraction of the
annual sediment load over a period of years.
Increments of the average annual total sediment load
transported by the various discharges were calculated
by the flow-duration, sediment transport-curve
method for gaging stations in the Yampa River basin
of Colorado and Wyoming. A total
sediment-transport curve was constructed for each
gaging station by adding measured instantaneous
suspended-sediment discharges to bedload-sediment
discharges computed from the Meyer-Peter and
Mueller relation. Streamflow durations were
compiled from the respective gaging station records.
The quantity of sediment transported by discharges
having various frequencies may be computed by
combining these two relations. At all gaging stations,
the effective discharge and the bankfull discharge
were nearly equal. Thus, the stream channels appear
to be adjusted to their effective discharge.

[FLOOD IMPACTS; GEOMORPHOLOGY;
SEDIMENT TRANSPORT]

48. Andrews,ED (1982): Bank stability and
channel width adjustment, East Fork River,
Wyoming. Water Resources Research 18(4),
1184-1192.

Surveys of eight cross sections located in
self-formed reaches of a Wyoming river showed a
close relation between channel morphology and
scour and fill. Cross sections narrower than the mean

reach width filled at discharges less than bankfull and
scoured at discharges greater than bankfull. Cross
sections wider than the mean reach width scoured at
discharges less than bankfull and filled at discharges
greater than bankfull. A resurvey six years later
showed that cross sections that scoured at discharges
greater than bankfull had become 2-4 feet wider,
whereas those cross sections that filled at discharges
greater than bankfull were unchanged. Bank stability
and adjustment of stream channel width appeared to
be controlled by the processes of scour and fill.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; STREAMBANK STABILITY)

49. Andrews,ED (1984): Bed-material
entrainment and hydraulic geometry of
gravel-bed rivers in Colorado. Geological Society
of America Bulletin 95, 371-378.

In Colorado, 24 gravel-bed rivers in the Rocky
Mountain region were selected for a detailed
investigation of bed-material mobility and hydraulic
geometry. Criteria for choosing the study reaches
were: a non-braided channel with self-formed bed
and banks, evidence of quasi-equilibrium, minimal
flow regulation, and a streamflow gaging station of at
least ten years. No significant differences between
the hydraulic geometries of Colorado and British
rivers with thick bank vegetation were found. The
comparison of hydraulic-geometry equations for
those rivers with thin bank vegetation determined
that there was no difference in the
width-versus-discharge relations. No significant
difference was found for the exponents of the depth,
velocity, and slope equations; however, the
coefficient values were slightly different.
[CHANNEL MORPHOLOGY; HYDRAULICS;
SEDIMENT TRANSPORT]

50. Andrus,C; Froehlich,H; Summers,R;
Heimann,D; Long,B (1987): Development of
streamside vegetation following logging or fire in
the Oregon Coast Range. In: Streamside
management: Riparian wildlife and forestry
interactions. An interdisciplinary symposium.
11-13 February 1987. University of Washington.
Seattle, WA.

Regrowth of riparian vegetation following clear-
cutting and burning is rapid along coastal streams.
Shading to the stream, as expressed by angular
canopy density, reached 50 percent in less than five
years and approached levels typical of old-growth
forest by ten. Salmonberry and alder dominated the
early stages of succession. Conifer seedlings were
scarce, and dense brush prevented recruitment of
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conifer seedlings beyond the first years following
logging and burning.

[RIPARIAN FOREST; RIPARIAN HABITAT;
SHADING]

51. Angradi,T; Vinson,M; Contor,C; Riehle,M;
Parker,J; Mende,B (1986): Fish population
estimates for fenced and unfenced sections of
Burnt Creek, Custer County, Idaho. Report to
USDI Bureau of Land Management, Salmon
District Office, Salmon, ID. 11 p.

Four sites were electrofished for trout population
estimates. Three of the study sites were located in
grazed areas, one in an ungrazed exclosure. One site
was in a depositional area, all others were in
erosional areas. Highest densities of trout were found
in the ungrazed segment. Significantly greater
lengths were also found in the ungrazed section.
None of the sites appeared to offer over-wintering
habitat for trout.

[FISH POPULATIONS; GRAZING IMPACTS;
TROUT)]

52. Anon. (1980): Management and protection of
Western riparian stream ecosystems. Riparian
Habitat Committee, position paper. American
Fisheries Society, Western Division. Duff, D.[ed.].
[RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

53. Anon. (1986): Beaver management program
for the Wood River Resource Conservation and
Development Area. (Woods River RC&D Project
assisted by USDA Soil Conservation Service. A
report sponsored by the Blaine, Camas, Wood
River, and Gooding Soil Conservation Districts).
A beaver management committee has been
formed by public and private land managers within
the Wood River Resource and Conservation and
Development Project Area in central Idaho. The
report outlines the goals of this committee and its
beaver management policy.
[BEAVER; RIPARIAN MANAGEMENT ZONE]

54. Anon. (1990): The biodiversity challenge: By
linking protected habitats, America can aid the
survival of nature's richness. Defenders of
Wildlife Magazine Special Report.

The essay introduces concepts of island
biogeography and applies these to wildlife survival
on islands of natural habitat created by human
conversion of landscapes. Wildlife conservation is
discussed in terms of conservation of habitat types,
the areal extent and continuity of habitats.
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[BIODIVERSITY; GAP ANALYSIS; RIPARIAN
HABITAT]

55. Anon. (1994): Riparian road guide:
Managing roads to enhance riparian areas.
Terrene Institute. In cooperation with the US
Environmental Protection Agency and USDA
Forest Service. 33 p.

This booklet presents a number of cost-effective
road construction practices that are easy to install and
maintain. Their use can help local governments
maintain clean water and safe roads while
simultaneously enhancing and restoring the health
and value of riparian areas. Solutions recommended
here highlight inexpensive retrofits of roads that
periodically wash out or erode during storms.
Available cost information is also included. The
guide was written primarily for local government
personnel, elected officials, and road
designers/contractors in the semi-arid southwestern
United States. The general principles, however, are
applicable to other regions of the country.
[RIPARIAN HABITAT; ROAD IMPACTS]

56. Anthony,RG; Forsman,ED; Green,GA;
Witmer,G; Nelson,SK (1987): Small mammal
populations in riparian zones of different-aged
coniferous forests. The Murrelet 68, 94-102.
Small mammals were trapped in riparian zones
in young, mature, and old-growth coniferous forests
in spring and summer of one year. More species, but
fewer individuals, were captured on the streamside
transects in comparison to the riparian fringe
transects, 15-20 m from the stream. No species was
solely dependent on riparian zones in old-growth
forests; however, additional studies are needed.
[BIODIVERSITY:; RIPARIAN FOREST;
RIPARIAN HABITAT; SMALL MAMMALS)]

57. Anthony,RG; Forsman,ED; Green,GA;
Witmer,G; Nelson,SK (1987): Small mammal
populations in riparian zones of coniferous forests
in western Oregon. In: Streamside management:
Riparian management and forestry interactions.
An interdisciplinary symposium. 11-13 February
1987. University of Washington. Seattle, WA,
Small mammal populations inhabiting low order
riparian zones in three age classes of forests were
compared. Contrast species composition and capture
rates for streamside vs. riparian fringe transects were
also compared. Deer mice were the most abundant
species and comprised 76 and 83 percent,
respectively. Total small mammal abundance was
greater in old growth forests than in young and



immature forests. More species but fewer individuals
were captured on the streamside transects in
comparison to the riparian fringe transects.
{RIPARIAN HABITAT; SMALL MAMMALS]}

58. Apple,LL (1983): The use of beavers in
riparian/aquatic habitat restoration in a cold
desert, gully-cut stream system: A case history.
Proceedings of the 18th annual meeting,
Colorado-Wyoming Chapter. American Fisheries
Society. p. 29-35.

This paper describes another successful
application of riparian restoration by transplanting
beaver to a degraded ecosystem.

[BEAVER; RIPARIAN RESTORATION]

59. Apple,LL (1984): Riparian habitat
restoration in cold desert, gully-cut stream
systems: An innovative, cost effective, ecological
approach. In: Proceedings of the 49th North
American wildlife and natural resources
conference. 23-28 March 1984. Boston, MA.
This poster paper described a case study of
riparian habitat restoration in southwest Wyoming.
After reintroduction of beaver and rest from livestock
grazing, wildlife response to improved habitat was
monitored. Bird transects, fish surveys, and wildlife
observations indicated that wildlife response was
substantial.
[BEAVER; RIPARIAN HABITAT; RIPARIAN
RESTORATION]

60. Apple,LL (1985): Riparian habitat
restoration and beavers. p.489-490. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.] Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.
Materials were supplied to beavers in marginal
habitats, resulting in habitat improvement. This
practice was expanded to determine if both materials
and beavers could be relocated to marginal areas.
Results have been promising for stabilizing and
improving riparian habitats.
[BEAVER; RIPARIAN HABITAT; RIPARIAN
RESTORATION]

61. Apple,LL; Smith,BH; Dunder,JD; Baker,BW
(1984): The use of beavers for riparian/aquatic
habitat restoration of cold-desert, gully-cut
streams in southwestern Wyoming. In:
Proceedings of the American Fisheries
Society/Wildlife Society joint chapter meeting.

8-10 February 1984. Logan, UT.

Several studies have been initiated in this locale
to develop techniques for restoring and
re-establishing degraded riparian and aquatic
habitats. A major objective has been to utilize
primarily "natural” systems to restore the habitat
rather than use labor- and capital-intensive artificial
methods. After reintroduction of beaver to fenced
and unfenced study sites, aspen trees were delivered
to the sites of beaver activity because large materials
for stable dam construction were not available,
Newly built beaver dams are trapping sediment,
reducing stream velocity, elevating the water table,
and reducing the effects of seasonally fluctuating
water table levels. In turn, this process is helping to
encourage development of willow and other riparian
plants in an expanded riparian zone, which is
stabilizing banks and improving habitat.

[BEAVER; RIPARIAN HABITAT; RIPARIAN
RESTORATION]

62. Armacost,LV (1979): Lower Snake River fish
and wildlife compensation. p.408-413. In:
Swanson,GA [ed.]. The mitigation symposium: A
national workshop on mitigating losses of fish and
wildlife habitat. USDA Forest Service. General
Technical Report RM-65.

In 1945, multipurpose water resource projects
were authorized on the Lower Snake River without
adequate provision for fish and wildlife
compensation. With the realization of the impacts,
compensation was authorized in 1976. This paper
covers development of the plan and efforts to
implement it.

[RIPARIAN HABITAT; SNAKE RIVER]

63. Armour,CL (1979): Critique of the Diamond
Fork aquatic study. Proceedings of the Idaho
water resources workshop. 27-29 November 1979.
Boise, ID. USDI Bureau of Land Management.
Idaho State Office.

This paper critiques a controversial study
conducted at Diamond Creek, Utah. Many
individuals have erroneously interpreted study results
as definite proof that habitat improvement was
attributable entirely to rest-rotation grazing and that
rest-rotation grazing can be a management tool for
solving most aquatic habitat problems. There were
reportedly deficiencies in the experimental design
that would have invalidated many of these
conclusions.

[GRAZING IMPACTS; MONITORING;
RIPARIAN HABITAT]
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64. Armour,CL (1978): Effects of deteriorated
range streams on trout. Bulletin. Idaho State
Office. USDI Bureau of Land Management. Boise,
ID.

Improper management of domestic livestock on
western ranges has caused habitat degradation of
trout streams in some areas. As a result, there is
either less trout production or conditions have
deteriorated to such a degree that the fish cannot
survive in streams. To accommodate requirements of
sportsmen for additional fishing opportunities and to
achieve national objectives for better balance in
managing resources, it is necessary for habitat
degradation problems to be solved. Livestock can
alter the quality of stream habitat by damaging banks
and decreasing the density of streamside vegetation.
Bank damage, besides contributing to erosion and the
alteration of channels, can eliminate important trout
habitat associated with banks. When streamside
vegetation is cropped unacceptably, erosion and
sedimentation are promoted. If shading is decreased,
water temperatures can elevate to levels unsuitable
for trout. Sedimentation can lessen trout reproductive
success and production of aquatic insects which are
the predominant food base. Problem resolution will
require interdisciplinary efforts and the cooperation
of the livestock industry.

[FISHERIES; GRAZING IMPACTS; LIVESTOCK
EFFECTS; STREAM ECOLOGY; TROUT]

65. Armour,CL (1979): Livestock management
approaches and the fisheries resource. p.39. In:
Cope,OB [ed.]. Forum -- Grazing and
riparian/stream ecosystems. 3-4 November 1978.
Denver, CO. Trout Unlimited, Inc.

This presentation provided an overview of
grazing and fish interactions; presented examples of
management which had been implemented to
enhance fish habitat; and encouraged development of
innovative management practices for improving
rangeland fisheries.

[FISHERIES; GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE]

66. Armour,CL; Duff,DA; Elmore,W (1991): The
effects of livestock grazing on riparian and stream
ecosystems. Fisheries 16(1), 7-11.

Stream vegetation is most affected by grazing
because riparian-aquatic zones are grazed more
heavily than upland terrestrial zones. Most apparent
effects on fish habitat include: reduction of shade,
cover and terrestrial food, increased stream
temperature, changed water quality and stream
morphology, and addition of sediment. Aquatic
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insect food production for salmonid species is
reduced by streambank vegetation removal and bank
erosion causing streambed gravel sedimentation.
Sediments hinder fry by covering waterfront gravel
and impairing the survival and development of
embryos. Damaged streams also support fewer public
recreational opportunities.

[GRAZING IMPACTS; RECREATION IMPACTS;
RIPARIAN HABITAT: SEDIMENTATION]

67. Arno,MK (1996): Reestablishing fire-adapted
communities to riparian forests in the ponderosa
pine zone. p.12-13. In: The use of fire in forest
restoration. USDA Forest Service. General
Technical Report INT-341.

Prior to 1900, frequent, low-intensity fires
occurred on upland forests in this forest zone at
intervals of five to thirty years. With fire exclusion,
dense understories and thickets of conifers
developed, producing stands that are highly
susceptible to a variety of insect and disease
epidemics and severe wildfires. This paper describes
a study in western Montana designed to create
conditions that will allow a return of seral vegetation
and will reduce the hazards of severe wildfire and
insect and disease infestations.

[FIRE IMPACTS; RIPARIAN FOREST; RIPARIAN
HABITAT; RIPARIAN VEGETATION]

68. Arnold,JG; Williams,JR (1987): Validation of
SWRRB -Simulator for water resources in rural
basins. Journal of Water Resource Planning and
Management 113(2), 243-256.

The SWRRB model (simulator for water
resources in rural basins) was developed for use in
rural basins. The three major components of SWRRB
are weather, hydrology, and sedimentation. Processes
considered included: surface runoff, return flow,
percolation, evapotranspiration, transmission losses,
pond and reservoir storage, sedimentation, and crop
growth. SWRRB can realistically simulate water and
sediment yields under a wide range of soils, climate,
land use, topography, and management conditions.
Moreover, it can provide a versatile and convenient
tool for use in planning and designing water
resources projects.

[HYDROLOGY; MODELING; WATER
RESOURCE MANAGEMENT]

69. Aronson,JG; Ellis,SL (1979): Monitoring,
maintainence, rehabilitation and enhancement of
critical whooping crane habitat, Platte River,
Nebraska. p. 168-180. In: Swanson,GA |ed.].

The mitigation symposium: A national workshop



on mitigating losses of fish and wildlife habitats.
USDA Forest Service. General Technical Report
RM-65.

In 1978, a portion of the Platte River from
Lexington to Denman, Nebraska was designated as
critical habitat for the whooping crane. Changes in
the flow regime of the Platte River have resulted in
modification of the "pristine” riverine habitat,
especially with respect to increasing vegetative
encroachment on channel islands and decreasing wet
meadow habitat. Desirable whooping crane roosting
and feeding habitats have been adversely affected by
vegetative encroachment and by decreasing
groundwater levels. This paper explores the
vegetative succession on Platte River islands,
compares various river stretches on the basis of
vegetative change over time, and discusses the
potential for monitoring, maintaining, rehabilitating,
and enhancing critical whooping crane habitat as
means to mitigate future natural and/or man-made
changes in the flow regime.

[MEADOWS; PLATTE RIVER; RIPARIAN
HABITAT; STREAM FLOW; WHOOPING
CRANES]

70. Ashkenas,L.R (1995): Beyond walls: The
myth of riparian forestry. p. 142-146. In: At the
water's edge: The science of riparian forestry
conference. 19-20 June 1995. Duluth, MN.

All land use practices have significant
influences on landscape level patterns and processes.
Forest practices such as road construction or harvest
can have local influences on parameters ranging from
streamflow and water quality to riparian plant and
animal biodiversity. When these local,
watershed-level impacts are combined with mixed
ownership and mixed management objectives, the
result is usually a fragmented and dysfunctional
landscape. To effectively manage these landscapes,
we must address both the historical practices that
generated current patterns and conditions as well as
how we want the ecosystem to look and function in
the future. Landscape views imply that we must
integrate processes and human activities across the
land base.

[LANDSCAPE ECOLOGY; RIPARIAN FOREST;
RIPARIAN HABITAT]

71. Ashmore,PE; Day,TJ (1988): Effective
discharge for suspended sediment transport in
streams of the Saskatchewan River. Water
Resources Research 24, 864-870.

Sediment records for the Saskatchewan River
range from 5 to 29 years. These were used to

determine effective discharge for suspended sediment
load for 21 sites. Drainage area for these sites range
from 10 to over 300,000 km2. Percentage duration
of the effective discharge ranged from 0.1 to 15.0
percent. There was a tendency for the percentage
duration of the effective discharge to increase with
the size of the drainage area downward through the
drainage system.

[RUNOFF; SEDIMENT TRANSPORT;
SEDIMENTATION; WATERSHED)]

72. Ashton,WS; Bredthauer,SR (1986):
Riverbank erosion processes on the Yukon River
at Galena, Alaska. p.415-423. In: Proceedings of
the cold regions hydrology symposium. July 1986.
American Water Resources Association.

Periodic measurements of riverbank recession on
the Yukon River at Galena, Alaska, have been made
since 1946. Intensive studies of channel shape and
riverbank erosion were conducted in 1959, 1984, and
1985. Erosion rates varied from 0.3 m/yr at banks
with developed vegetative protection (peat or bank
debris) to 10.8 m/yr at steep banks with active
thermo-erosional niching. Comparison of channel
profile measurements from June 1984 and June 1985
indicate that the thalweg did not significantly change
location or elevation during a 10-year recurrence
interval flood.

[EROSION; GEOMORPHOLOGY; HYDROLOGY:;
STREAMBANK PROTECTION]

73. Asplund,KK; Gooch,MT (1988):
Geomorphology and the distributional ecology of
Fremont cottonwood (Populus fremontii) in a
desert riparian canyon. Desert Plants 9(1), 17-27.
Diameter Breast Height (DBH) data were
collected from Fremont cottonwood in a desert
riparian canyon in west-central Arizona. Recruitment
was found to depend on geomorphologic features and
flood "refugia” rather than on the absence of grazing.
Fremont cottonwood is specifically a "strandline”
streamside species, particularly of braided
aggradations and their associated secondary channels,
a microhabitat that ultimately depends on upstream
and upslope erosion. The concept of flood-subclimax
succession explains virtually nothing of the ecology
of obligate riparian trees. Riparian classification
based upon geomorphology and hydrology are likely
to have significant meaning for biogeography and
management.
[GEOMORPHOLOGY; GRAZING IMPACTS;
RIPARIAN FOREST]

74. Atchley,JL (1989): Temperature, light, and

23



soil effects on the establishment of Bebb's willow
(Salix bebbiana). M.S. Thesis, Montana State
University. Bozeman, MT. 54 p.

Bebb's willow is a common riparian shrub along
Rocky Mountain foothill streams and springs. In
eight-year-old grazing exclosures near Norris,
Montana, decadent Bebb's willow has not reproduced
by seed and its establishment requirements are
uncertain. The effects of light, temperature, and soil
type on Bebb's willow were examined in this study.
Significantly more seeds germinated at 20 degrees C
than at any of four other temperature regimes.
Seedlings grown under the highest light intensity, 20
percent of full daylight, produced more biomass and
taller shoots. There were no significant differences
among soil treatments. Responses within light and
soil treatments were not consistent. This species may
possess a suite of reproductive strategies to establish
under a variety of environmental conditions.
[RIPARIAN HABITAT; RIPARIAN SHRUBS;
WILLOW]

75. Athearn,FJ (1988): Habitat in the past:
Historical perspectives of riparian zones on the
White River. p.73-75. In: Mutz,K; Cooper,DJ;
Scott,ML; Miller,LK |eds.). Restoration, creation,
and management of wetland and riparian
ecosystems in the American West. A symposium of
the Rocky Mountain Chapter of the Society of
Wetland Scientists. 14-16 November 1988. Denver,
CO.

Beginning in 1880, much of the woody
vegetation along the White River, Colorado, was
removed for agricultural purposes. Elimination of
vegetation resulted in increased runoff, unstable soils,
and a reduction of surface vegetative cover. The
present time indicates the reintroduction of
cottonwoods and willows for bank stabilization.
Restoration after human disturbance is occurring as
landowners increasingly recognize the importance of
riparian habitat.

[HISTORIC RECORDS; RIPARIAN HABITAT;
RIPARIAN VEGETATION; RIPARIAN ZONES]

76. Atwill,R; Tate, KW; George,MR;
McDougald,NK (1998): Transport of
Cryptosporidium parvum oocysts out of fecal
patties as a function of slope during simulated
rainfall. p.446. In: Potts, DE [ed.]. Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

Cattle are often perceived as a primary source of
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the protozoal parasite, Crytosporidium parvum, and
riparian green strips are advocated as one method to
prevent non-point source contamination of drinking
water. This study modeled the transport of C. parvum
oocysts that leach out of cattle manure as a function
of slope during simulated rainfall. Slopes of 5, 12,
and 20 percent were used. Oocysts were rapidly
transported across the one meter grass buffer strip
regardless of slope. Peak concentrations of oocysts in
overland flow were higher for the steeper slopes.
[FECAL MATERIAL; GRAZING IMPACTS;
NON-POINT SOURCE POLLUTION]

77. Auble,GT; Hamilton,DB; Roelle, JE;
Clayton,J; Fredrickson,LH (1988): A prototype
expert system for moist soil management.
p.137-143. In: Mutz,K; Cooper,DJ; Scott,ML;
Miller,LK jeds.] Restoration, creation, and
management of wetland and riparian ecosystems
in the American West. A symposium of the Rocky
Mountain Chapter of the Society of Wetland
Scientists. 14-16 November 1988. Denver, CO.
Moist soil management is an intensive
management strategy for wetland wildlife habitat. It
involves manipulating seasonally flooded, manmade
impoundments to provide hydrologic conditions and
food resources for migrating waterfowl. Effective
moist soil management requires considerable
expertise concerning how wetland units will respond
to management actions and how multiple objectives
can be met with complimentary management regimes
on sets of units. This paper describes a computer
program that suggests management regimes for a set
of moist soil impoundments.
{RIPARIAN RESTORATION; WETLANDS]

78. Aust,WM; Mader,SF; Mitchell,LJ; Lea,R
(1990): An approach to the inventory of forested
wetlands for timber-harvesting impact
assessment. Forest Ecology and Management
33/34, 215-228S.

A methodology for assessment of
timber-harvesting impacts in a tidal freshwater
wetland was developed. Indices were chosen to
detect changes in net primary productivity, plant
nutrient assimilative capacity, soil nutrient retention
and transformation, decomposition, sedimentation
rate, hydrology, and the provision of wildlife habitat.
Methods were chosen for data collection efficiency,
interpretive simplicity, and ability to provide a
relative index of the integrity and recovery rates of a
disturbed ecosystem. This assessment enables
wetland managers to determine which parameters are
sensitive to functional changes.



[FOREST WETLANDS; INVENTORY; RIPARIAN
HABITAT]

79. Austin,TA (1986): Utilization of models in
water resources. Water Resources Bulletin 22(1),
49-56.

Water resources personnel were surveyed to
determine the current and future uses of
mathematical models in planning, design, and
operations of watered resources systems. Eighty-six
percent of those responding indicated they had used
mathematical models in the past year. Lack of
appropriate data, inadequate time and funding to do
the modeling and lack of models that represented the
"real world" situation were the most frequently
mentioned constraints to model use.
[HYDROLOGY; MODELING; WATER
RESOURCE MANAGEMENT)]

80. Baad,MF (1988): Soil-vegetation correlations
within the riparian zone of Butte Sink in the
Sacramento Valley of northern California. USDI
Fish and Wildlife Service. Biological Report
88(25), 48.

In part of a national study, vegetation associated
with known hydric and nonhydric soil series was
sampled in the Sacramento Valley of California.
Weighted averages, presence/absence averages, and
Michener averages were calculated for vegetation in
each soil series or vegetation type. Currently flooded
hydric soils were designated as wetlands based on
vegetation.

[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN HABITAT; SOILS]

81. Babcock,WH (1986): Ten-mile Creek: a study
of stream relocation. Water Resources Bulletin
22(3), 405-415.

After intensive planning, three miles of creek
were relocated to accommodate highway
construction near Denver, Colorado. The project was
designed to provide fish habitat of equal or enhanced
value to that present before construction. After
channel excavation, rock and log fish habitat
structures were constructed. Two years after
construction, a flood rendered 75 percent of the
habitat structures ineffective. Pool-riffle ratios and
quantity and quality of spawning areas remained
unchanged during this period. Population estimates
indicated an increase in the number of fish after
construction. Fish biomass estimates, as well as
aquatic invertebrates populations, were unchanged.
[FISHERIES; RIPARIAN HABITAT; RIPARIAN
RESTORATION]

82. Backiel,A (1993): Political factors in riparian
management issues. p.124-127. In: Tellman,B;
Cortner,HJ; Wallace, MG;Debano,LF;
Hamre;RH |[tech. coord.]. Riparian management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

The author believes that America today is
experiencing a renewed interest in democracy and an
increased political awareness. This process will most
likely come to include natural resource issues. Each
individual is part of that process, with the opportunity
to participate in environmental and natural resource
decisions.

[POLICY; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

83. Bailey,RG (1982): Classification systems for
habitat and ecosystems. Research on Fish and
Wildlife Habitat. US Environmental Protection
Agency. p.16-26. EPA 600/8-82-022.

Systems for classifying and evaluating land as
ecosystems have evolved in different agencies of the
federal government over the past several years. Such
systems involve the delineation, description, and
analysis of relatively homogenous units of land at the
local or regional scale. The concept of the ecosystem
has been widely accepted as a basis for organizing
our knowledge of fish and wildlife resources and for
considering their interaction with other resources.
Although some commonality of ideas exists at
present, there is no uniform approach to ecological
land classification. Cooperative efforts are underway
to develop common or compatible systems. As part
of these efforts, the problem of integrating wildlife
data into the ecological land classification process
and of integrating land/water ecosystem concepts
must be resolved.

[CLASSIFICATION; ECOSYSTEM
MANAGEMENT; RIPARIAN HABITAT]

84. Bain,MB; Finn,JT (1988): Streamflow
regulation and fish community structure. Ecology
69(2), 382-392.

An abundant (>90 percent of all fish) and diverse
(nine species) group of small-fish species and size
classes were restricted to microhabitat that was
characterized as shallow in depth, slow in current
velocity, and concentrated along stream margins
(tributaries of the Connecticut River, Vermont). This
group of fish was reduced in abundance in the
regulated river and absent at the study site with the
greatest flow fluctuation. Another fish group
included species and size classes that used either a
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broad range of habitat or a microhabitat that was
deep, fast, or both, and was concentrated in
midstream areas. The density of fish in this group
was higher in the regulated river and peaked at the
sites with the greatest fluctuations in flow. Highly
variable and unpredictable flow regimes appear to be
a high-frequency disturbance that affects fish
differently depending on the way they use stream
habitat and acts to reduce community complexity.
[BIODIVERSITY; FISHERIES; RIPARIAN
HABITAT; STREAM FLOW]

85. Baker,BW; Cade,BS (1995): Predicting
biomass of beaver food from willow stem
diameters. Journal of Range Management 48(4),
322-326.

Beaver and willow are important components of
riparian restoration on degraded western rangelands.
Land managers need quantitative information to
evaluate carrying capacity and potential habitat
quality for beavers in riparian-willow systems. This
study was conducted in the shrub-steppe ecosystem
of northwestern Colorado. The authors wanted to
determine the best model to predict biomass
components of coyote willow from basal stem
diameters and compare model predictions to diameter
class averages. Percentage of stem weight that was
beaver food varied from 93.6 percent for the smallest
stems to 12.2 percent for the largest. They concluded
that the logistic model provided reliable estimates of
beaver food biomass and could be used with food
consumption rates and stem density data to evaluate
carrying capacity for beaver.

[BEAVER; CARRYING CAPACITY; RIPARIAN
HABITAT; WILLOW]

86. Baker,Jr.,MB (1996): Hydrology and
watershed management in semi-arid grasslands.
p.159-169. In: Tellman,B; Finch,DM;
Edminster,C; and Hamre,R (eds.). 1998. The
future of arid grasslands: ldentifying issues,
seeking solutions. Proceedings. RMRS-P-3. USDA
Forest Service. 392 p.

Northern Mexico and Southwest US ecosystems
are sustained by a delicate balance under limited
water regimes and variable climates. Past land abuse
has resulted in severe, widespread watershed
degradation. Hydrologic and watershed information
for the semi-arid grassland vegetation type is
discussed and recommendations for riparian
restoration are provided.

[HYDROLOGY; RIPARIAN RESTORATION;
WATERSHED]
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87. Baker,Jr.,MB; Benevides-Sonorio,JDD;
Talavera-Zuniga,E (1995): Relationship between
precipitation and streamflow on El Carrizal
watershed, Tapalpa, Jalisco. p.115-120. In:
Aguirre-Bravo,C; Villa-Salas,AB [tech. eds.].
Partnerships for sustainable forest ecosystem
management: Fifth Mexico/U.S. biennial
symposium; 17-20 October 1994; Guadalajara,
Jalisco, Mexico. USDA Forest Service. General
Technical Report RM-GTR-266.

A 789 ha watershed was gauged to study the
hydrology of the area and to assist in the assessment
and restoration of its riparian ecosystem. Streamflow
for the 1994 season began one month after the first
summer precipitation occurred. Response in daily
flow was generally associated with rainfall amounts
of 10 mm or more. Maximum daily flow of 5.27 and
4.79 mm occurred following rainfalls of 60 and 35
mm, respectively. A total of 81 mm of runoft was
produced from May through October by a total
rainfall of 990 mm. Results suggested that
streamflow is basically generated by subsurface flow
and will average about 10 percent of the total annual
precipitation.

[CLIMATE; HYDROLOGY; STREAM FLOW;
WATERSHED]

88. Baker,Jr.,MB; Debano,LF; Ffolliott,PF
(1998): Riparian-watershed linkages in the
Southwest. p.347-357. In: Potts,DF [ed.].
Rangeland management and water resources:
Proceedings of the AWRA specialty conference.
American Water Resources Association. 27-29
May 1998. Reno, NV.

Riparian ecosystems in the Southwest provide a
unique setting for evaluating the linkages between
them, the channel dynamics and surrounding
watersheds. In a highly variable precipitation-runoff
regime, erosion is a discontinuous process that
transports sediment from source areas through a
channel system with alternate periods of storage.
Intermittent streamflow coupled with the
discontinuous storage and movement of sediment
through channel systems in response to fire, grazing,
and vegetative manipulations is extremely complex
and, therefore, can be difficult to interpret when
assessing responses of southwestern riparian areas to
management.

[CHANNEL DYNAMICS; EROSION;
HYDROLOGY; RIPARIAN ECOLOGY;
WATERSHED]

89. Baker,WL (1989): Classification of the
riparian vegetation of the montane and subalpine



zones in western Colorado. Great Basin Naturalist
49,214-228.

A paper that offers a classification of relatively
undisturbed riparian vegetation, remnant from
pre-settlement vegetation, in western Colorado. Plant
associations include montane riparian forests,
subalpine riparian forests, lower subalpine willow
carrs, upper subalpine willow carrs and a subalpine
wetland.

[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN FOREST; RIPARIAN HABITAT]

90. Baldwin,MF (1987): Wetlands: Fortifying
federal and regional cooperation. Environment
29(7), 16-20, 39-43.

Future protection of wetlands will largely
depend on federal initiatives and authorities that can
support and strengthen local and state programs. A
two-pronged effort is essential. First, federal agencies
should implement an effective, efficient wetland
regulatory program under Section 404 of the Clean
Water Act. Second, they must supplement that
program with carefully focused planning to protect
valuable and vulnerable wetlands in close
cooperation with other federal, state, and local
agencies, private groups, and the public.

[CLEAN WATER ACT; POLICY; RIPARIAN
HABITAT; WETLANDS]

91. Baltosser,WH (1986): Seasonal analysis of a
southwestern New Mexico riparian bird
community. Western Birds 17, 115-131.

The lower Gila River Valley of southwestern
New Mexico has some of the finest riparian habitat
and most diverse association of wildlife in the entire
lower Colorado River drainage. Over two-thirds of
New Mexico's total of 449 species of birds are known
from the valley. In addition, the New Mexico portion
of the Gila River Valley contains the greatest
diversity of raptors in the lower Colorado River
drainage and the largest number of endangered,
threatened, and peripheral bird species. This study
was conducted to examine and quantify seasonal
changes in avian composition, density, and diversity
along the Gila River and the results reaffirm the
richness of avian fauna in the study area.

[AVIAN ECOLOGY; GILA RIVER; RAPTORS;
RIPARIAN HABITAT]

92. Baltz,DM; Vondracek,B; Brown,LR;
Moyle,PB (1987): Influence of temperature on
microhabitat choice by fishes in a California
stream. Transactions of the American Fisheries
Society 116, 12-20.

In this study, eight microhabitat variables
(temperature, total depth, focal point elevation, focal
point velocity, mean water column velocity, surface
velocity, substrate, and cover) were used to
determine their adequacy to discriminate among
species' microhabitat. Two variables were especially
important in discriminating among species. Focal
point elevation explained between 32 and 43 percent
of the variance in the models in which it was
available. Temperatures made significant
contributions in 12 of 14 models in which it was
available. When total depth was included in a model,
it was always more important than temperature.
However, temperature and focal point elevation were
the only two significant variables on two sampling
dates.

[FISHERIES; RIPARIAN HABITAT; STREAM
ECOLOGY]

93. Banister,R (1991): Eight principles of range
management. Rangelands 13(2), 85-86.

Dealing effectively with riparian problems has
been hindered in the past because there has been little
effort by the land management agencies to work
cooperatively with ranchers in developing goals or
using evaluation methods for solving streambank
problems. Often the rancher has more experience and
expertise in the critical aspects of the problem.
Without the ranchers' input, most projects are
doomed to failure.

[GRAZING IMPACTS; LIVESTOCK EFFECTS]

94. Barclay,JS (1980): Impact of stream
alterations on riparian communities in south-
central Oklahoma. USDI Fish and Wildlife
Service, Biological Services Program.
FWS/OBS/17. 91 p.

This report evaluates the effects on bird,
mammal, amphibian, and reptile populations of
stream channelization and stream impoundment in
the southern grasslands region, Oklahoma. Two
channelized streams and one impounded stream, all
major tributaries of the Washita River, were studied.
Present day land use was usually the most apparent
factor determining vegetation differences between
sites. Altered flood patterns reduced productivity on
channelized or impounded streams, however. Bird,
amphibian, reptile and small mammal species
richness was reduced on channelized sites.
Impoundment effects tended towards lower species
diversity and higher relative abundance on
downstream sites.

[AMPHIBIANS; AVIFAUNA; BIODIVERSITY;
CHANNEL DYNAMICS; MAMMALS; REPTILES;
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RIPARTAN HABITAT; RIPARIAN
RESTORATION]

95. Bardecki,MJ (1988): Impacts of agricultural
land drainage on wetlands. p.15-21. In: Stuber,PJ
[tech. coord.]. Proceedings of the national
symposium on protection of wetlands from
agricultural impacts. 25-29 April 1988. Ft. Collins,
CO. USDI Fish and Wildlife Service. Biological
Report 88(16).

A discussion of the impacts of agricultural
drainage is presented based on a
municipality-specific investigation of the distribution
of drainage in Ontario, Canada. This analysis forms
the basis for the identification of areas of concern
regarding potential impacts on wetlands and provides
a regional perspective on the past and present
distributions of wetlands and their relationship to
agricultural drainage.

[AGRICULTURAL IMPACTS; RIPARIAN
HABITAT; WETLANDS]

96. Barfield,BJ; Warner,RC (1981): Applied
hydrology and sedimentology for disturbed areas.
Oklahoma Technical Press, Stillwater, OK. 603 p.
[CHECK DAMS; HYDROLOGY; SEDIMENT
TRANSPORT; SOILS; VEGETATION
MANAGEMENT]

97. Barnes,HH (1967): Roughness characteristics
of natural channels. USDI Geological Survey.
Water Supplement Paper 1849. 213 p.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY]

98. Barron,T (1996): Rio Grande Valley State
Park maintenance, improvements, and
developments. p.208-209. In: Shaw,DW;
Finch,DM |tech. coord.|. Desired future
conditions for Southwestern riparian ecosystems:
Bringing interests and concerns together. USDA
Forest Service. General Technical Report
RM-GTR-272.

Managing the Rio Grande Valley State Park as a
valued riparian-wetland area is very important
because it encourages conditions for vegetation
growth. This growth supports a riparian community
consisting of various insects, animals, birds, and
fishes, as well as other wildlife. Human activity in
riparian areas has led to historic use patterns causing
erosion, relocation of animals and birds, and a loss of
some valued riparian ecosystems. Riparian areas on
the urban edge present a unique management
challenge and opportunity. All area residents benefit
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from a properly functioning riparian-wetland
environment. Riparian area managers must consider
all concerns when balancing uses of riparian habitat
from preservation of archaeological and cultural
resources to riparian recovery, improvement, and
development.

[RIO GRANDE; RIPARIAN ECOLOGY;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

99. Barron,T (1996): Restoration guidelines for
riparian areas using dormant stock "pole"
cuttings. p.260-261. In: Shaw,DW; Finch,DM
[tech. coord.]. Desired future conditions for
Southwestern riparian ecosystems: Bringing
interests and concerns together. USDA Forest
Service. General Technical Report RM-GTR-272.
The Open Space Division manages seven
thousand acres of riparian areas comprising the Rio
Grande Valley State Park. In 1988, Open Space
began experimenting with dormant stock cuttings.
This paper suggests methods and procedures for
establishing dormant stock cuttings, referred to as
"poles”.
[OPEN SPACE; RIO GRANDE; RIPARIAN
RESTORATION; RIPARIAN SHRUBS]

100. Barron,T (1996): Mitigation in riparian
areas: Questions, concerns, and recommendations.
p.265-266. In: Shaw,DW; Finch,DM [tech. coord.|.
Desired future conditions for Southwestern
riparian ecosystems: Bringing interests and
concerns together. USDA Forest Service. General
Technical Report RM-GTR-272.

The management of seven thousand acres in the
Rio Grande Valley State Park presents a unique
management challenge and opportunity. The
influence of permanent water or water flows
produces visible vegetation and vegetative
characteristics on the affected land. Management
practices are designed to avoid adverse and negative
impacts. Mitigation measures such as creating
wetlands and land donations are encouraged.
[RIO GRANDE; RIPARIAN RESTORATION]

101. Barrow,JR (1992): Use of floodwaters to
disperse grass and shrub seeds on native arid
lands. p.167-169 In: Clary,WP; McArthur,ED;
Bedunah,D; Wamboldt,CL [comp.]. Proceedings -
Symposium on ecology and management of
riparian shrub communities. USDA Forest
Service. General Technical Report INT-289.

On the Jornada Experimental Range, seeded and
native species from root-plowed and seeded strips



were observed to establish in substantial numbers
down-channel from the source. The author suggests
that flood-water has good potential as a low-input
method of seed dispersal for revegetation of natural
waterways.

[FLOOD IMPACTS; RIPARIAN RESTORATION;
SEED PRODUCTION]

102. Barry,S; Tate, KW; Atwill,R; Cullor,J;
Koopman,T; Huff,T (1998): Development and use
of a HACCP (Hazard analysis of critical control
points) program to protect water quality in a
rangeland watershed. p. 443. In: Potts,DF [ed.|
Rangeland management and water resources:
Proceedings of the AWRA specialty conference.
American Water Resources Association. 27-29
May 1998. Reno, NV.

The Hazard Analysis of Critical Control Points
(HACCP) program was developed for the US Army
and NASA more than thirty years ago to identify and
control food contaminants in food processing. In this
application, a HACCP-based program for grazing
cattle and feral pig management to guard against
Crytosporidium and other potential pathogens was
developed for Alameda Creek Watershed, part of the
San Francisco water system. Grazing and feral pig
management were defined by critical points,
management measures, monitoring, critical limits,
corrective actions, and recordkeeping. Further
assessments and monitoring will help identify
additional control points and management measures.
[GRAZING IMPACTS; PATHOGENS; WATER
QUALITY; WATERSHED]

103. Bartes,DL; Campbell,RB,Jr (1998): Water
depletion and other ecosystem values forfeited
when conifer forests displace aspen communities.
p-427-434. In: Potts,DF [ed.] Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

The absence of fires on western landscapes,
coupled with excessive browsing of young aspen
trees by livestock and wildlife, has led to rapid
displacement of aspen communities by conifer
communities throughout the West. Previously aspen
regenerated as clones from suckers arising from
parent that survived frequent wildfires. Since
European settlement, conifer trees have displaced
more than 50 percent of the aspen communities in
Utah. Conifer species transpire more water than
aspen and have sparse undergrowth with relatively
few species. Such displacement could cause the

annual forfeiture of 375,000 acre-feet of water that
would have been available for streamflow and the
annual loss of 750,000 tons of undergrowth biomass
production in the mountains of Utah. A greater loss
would be the reduction of the numbers and kinds of
plants and animals.

[ASPEN; BIODIVERSITY;
EVAPOTRANSPIRATION; SUCCESSION]

104. Bartuska,A (1993): A river ran through it.
p-405-407. In: Tellman,B; Cortner,HJ;
Wallace,MG; DeBano,LF; Hamre,RH [tech.
coord.]. Riparian management: Common threads
and shared interests. USDA Forest Service.
General Technical Report RM-226.

This presentation offered highlights and
concluding remarks for the symposium. Selected
comments, statements, and remarks are reiterated in a
summation of preceding events.

[RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

105. Bartuska,AM; Buford,MA (1996): USDA
Forest Service's National Wetlands Research
Program. p.160-167. In: National hydrology
workshop proceedings. 27 April - 1 May 1992;
Phoenix, AZ. USDA Forest Service. General
Technical Report RM-GTR-279.

This paper describes the genesis of the USDA
Forest Service's National Wetlands Program, and
gives a regional summary of some important
wetlands and riparian research accomplishments of
its eight research stations. Key program directions for
future emphasis are also discussed.

[RESEARCH; RIPARIAN HABITAT;
WETLANDS]

106. Bates,DT (1996): Development,
implementation, and monitoring of riparian
standards and guidelines. p.103-107. In: National
hydrology workshop proceedings. 27 April - 1
May 1992; Phoenix, AZ.

This paper discusses the development and
implementation and results of the first year of
monitoring of the Riparian Standards and Guidelines
and the Riparian Management Guide (Gregory,
1990) used on the Willamette National Forest in
western Oregon.

[MONITORING; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE;
STANDARDS AND GUIDELINES]

107. Bathurst,JC (1985): Flow resistance
estimation in mountain streams. Journal of
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Hydrological Engineering 111(4), 625-643.
Examination of the flow resistance of
high-gradient gravel and boulder-bed rivers, using
data collected in British mountain rivers with slopes
of 0.4 - 4 percent, shows that there are differences in
resistance variation between mountain and lowland
rivers and that between-site variations do not
necessarily reflect at-a-site variations. The influences
of nonuniform channel profile, sediment size
distribution, channel slope and sediment transport are
reviewed, but the data do not allow any
quantification of these effects.
[CHANNEL DYNAMICS; HYDROLOGY;;
STREAM FLOW]

108. Batson,FT; Cuplin,PE; Crisco,WA (1987):
The use of aerial photography to inventory and
monitor riparian areas. USDI Bureau of Land
Management. Technical Reference 1737-2. Aug.,
1987. Denver Federal Center. Denver, CO.

The report describes technical considerations and
procedures for acquisition and use of aerial
photography for riparian area inventory and
monitoring. Preplanning is crucial and considerations
such as area selection, film type, and time of day or
season of flight, and scale of photography are
discussed. Other issues such as when to begin initial
paperwork, specifications, and flight map
preparations, leading to the procurement of aerial
photography, are also discussed. Procurement options
are discussed, as well as various analytical and
procedural methods.

[AERIAL PHOTO; MONITORING; REMOTE
SENSING: RIPARIAN HABITAT]

109. Bauer,S; Burton,T; Thomas,A (1994):
Livestock grazing: Fishery concerns and
recommended actions. p.105. In: Summit
showcase displays and ecosystem case studies.
USDI Bureau of Land Management Summit.
Incline Village, NV. April, 1994,

This poster paper illustrated that livestock
grazing and healthy riparian habitat are not mutually
exclusive. Improved grazing strategies were shown
that have had high levels of compatibility with
stream/riparian habitats. Critical habitat factors for
resident salmonids were presented along with
proposed standards for grazing utilization.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
RIPARIAN HABITAT; UTILIZATION]

110. Bauer,SB; Burton,TA (1993): Monitoring

protocols to evaluate water quality effects of
grazing management on western rangeland
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streams. Submitted to: US Environmental
Protection Agency, Washington, DC by Idaho
Water Resources Research Institute. University of
I1daho. Moscow, ldaho 83843. 179 p.

This document describes a monitoring system to
assess grazing impacts on water quality in streams of
the western United States. The protocols were
developed to assess water quality improvement from
stream restoration projects funded under the Clean
Water Act Amendments of 1987 and the Coasral
Zone Management Act as amended in 1990. The
monitoring methods were selected for application by
natural resource professionals. The project goal is to
describe methods that are easy to use and
cost-effective. This is achieved by using methods that
reduce sample frequency, minimize the need for
specialized equipment, and reduce costly laboratory
analysis. The document focuses primarily on the
attributes of the stream channel, stream bank, and
streamside vegetation of wadeable streams that are
impacted by grazing and are important to support
aquatic life. These characteristics are sampled during
the low flow conditions in the summer when streams
can be waded. The methods require relatively
inexpensive equipment compared to standard water
chemistry analysis techniques. Implementation
requires fielding a trained interdisciplinary team.
[GRAZING IMPACTS; INTERDISCIPLINARY
TEAMS; MONITORING; RIPARIAN HABITAT;
WATER QUALITY; WETLANDS]

111. Bayha,K (1978): Instream flow
methodologies for regional and national
assessments. Instream Flow Information Paper
No. 7. USDI Fish and Wildlife Service/OBS-78/61.
98 p.

[FISHERIES; HYDROLOGY; STREAM FLOW;
WATER RESOURCE MANAGEMENT]

112. Bayley,PB (1995): Understanding large
river-floodplain ecosystems. BioScience 45(3),
153-157.

Ecologists in temperate countries have not
benefitted from studying relatively unperturbed
systems in order to understand how their systems
functioned naturally. Prevailing economic
perspectives of rivers are grossly distorted by
government subsidies and the inability of most
economists to value natural resources unless they are
currently being exploited and are thus in the market
economy. Less impacted tropical river floodplains,
whose ecological attributes seem to be shared among
all systems, have contributed to ecological and
economic knowledge; although many of these are



also undergoing rapid development in pursuit of
advanced technology. Large-scale processes and
benefits common to relatively pristine systems in
some tropical areas, however, are sufficiently known
to indicate that significant economic advantages, in
addition to benefits associated with increased
biodiversity and stability would result from
restoration of impaired systems. Our cultural
development has caused river-floodplain ecosystems
in most temperate areas to be more adversely affected
than most other natural systems. It has also almost
destroyed our ability to study their ecology.
[BIODIVERSITY; ECONOMICS; FLOOD
IMPACTS; FLOODPLAIN MANAGEMENT;
HYDROLOGY]

113. Beall,JT; Elliott, W (1994): West Eugene
wetlands project. p.175-177. In: Summit showcase
displays and ecosystem case studies. USDI Bureau
of Land Management Summit. Incline Village,
NV. April, 19%4.

The West Eugene Wetlands Partnership,
composed of BLM, The Nature Conservancy, Lane
Council of Governments, Lane County, and the city
of Eugene, Oregon, was formed to acquire and
manage wetlands and other connected open spaces.
The effort has dramatically improved the relationship
of the Bureau with other public entities.
[COLLABORATION; PARTNERSHIPS;
RIPARIAN HABITAT; WETLANDS]

114. Beaudry,PG (1989): Hydrology of the
Skeena River floodplains I: Implications to
herbicide use. p.165-171. In: Alexander,EB |ed.].
Proceedings of Watershed '89: A Conference on
the stewardship of soil, air, and water resources.
USDA Forest Service, Alaska Region, Juneau,
AK.

Based on the annual groundwater regime,
stratigraphy of deposits, soil characteristics, soil and
air climates, and chemical/physical properties of
herbicides, inferences were made about the probable
herbicide fate in the coastal alluvial environment.
[HERBICIDES; HYDROLOGY; WATER
QUALITY]

115. Beaudry,PG (1989): Hydrology of the
Skeena River Floodplains 11: Flood hazard
classification for silviculture. p.173-178. In:
Alexander,ED [ed.]. Proceedings of Watershed
'89: A conference on the stewardship of soil, air,
and water resources. USDA Forest Service.
Juneau, AK.

This paper describes a flood hazard classification

for planning silvicultural treatments to the floodplain.
To develop the classification, survival and growth of
Sitka spruce were related to frequency, duration, and
depth of flooding. Certain morphological and
topographical features of the floodplain were
identified as being unfavorable for the establishment
and growth of Sitka spruce. Using aerial photography
and a five-category frequency/duration classification,
the user can identify site specific flooding potential.
Description of each class is included along with Sitka
spruce growth potential relative to flood hazard.
[AERIAL PHOTO; HYDROLOGY:; PLANTINGS]

116. Becker,R (1996): The citizen volunteer.
p-210-211. In: Shaw,DW; Finch,DM |[tech. coord.]|.
Desired future conditions for Southwestern
riparian ecosystems: Bringing interests and
concerns together. USDA Forest Service. General
Technical Report RM-GTR-272.

Citizen organizations and their volunteers
provide substantial resources to the land management
agencies which include volunteer time, effort, and
funding. Through their assistance, habitat projects are
completed. Volunteers, likewise, benefit from the
experience. A sense of "stewardship" evolves from
this process. The mutual benefits to both agencies
and volunteers are discussed in an effort to further
promote the recruitment and retention of volunteers.
{RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; VOLUNTEERS]

117. Beckman,BR; Larsen,DA; Pawlak, BL;
Dickhoff, WW (1998): Relation of fish size and
growth rate to migration of spring chinook salmon
smelts. North American Journal of Fisheries
Management 18:537-546.

Juvenile chinook salmon were separated by size
into small and large categories and reared at both
normal (cool) and elevated temperatures. Fish from
warm water groups displayed significantly higher
growth rates through the spring. Fish with relatively
higher spring growth rates moved downstream
sooner than fish with relatively slower growth rates.
Fish with relatively higher growth rates moved
downstream sooner than smaller growth fish. Smolt
size and migration were also related with larger fish
moving downstream sooner than smaller fish.
[ANADROMOUS FISH; FISH HABITAT;
STREAM TEMPERATURE]

118. Bedell, TE |ed.] (1984): Range watersheds,
riparian zones and economics: interrelationships
in management and use. Proceedings of the 1984
Pacific Northwest range management short
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course. 25-27 January 1984. Pendleton, OR.
Oregon State University. Corvallis, OR.

This short course facilitated by Oregon State
University included 19 presentations in three subject
classes. Fifteen of the presentations were developed
into formal papers. The principles represented in
these proceedings were intended to provide the basis
for future management decisions involving riparian
areas and their resources.

[ECONOMICS; GRAZING IMPACTS; RIPARIAN
HABITAT; RIPARIAN VEGETATION]

119. Beecher,HA (1990): Standards for instream
flows. Rivers 1(2), 97-109.

Instream flow standards are not clearly defined
in laws of most western states. Such a standard
should imply a formula that would incorporate
biological and hydrological information to assign a
range of instream flows for a stream. Ambiguity in
instream flow standards has led to unresolved
controversy over water allocation. A clear policy
would reduce costly delays in water resource
planning. Five elements of an unambiguous instream
flow standard are identified: goal, resources to be
considered, unit of measurement, benchmark time
period, and protection statistic. Future water
management options and instream resource levels are
influenced by choices pertaining to each of these
elements.

[HYDROLOGY; STREAM FLOW; WATER
RESOURCE MANAGEMENT]

120. Beechie,TJ; Sibley, TH (1997): Relationships
between channel characteristics, woody debris,
and fish habitat in northwestern Washington
streams. Transactions of the American Fisheries
Society 126, 217-229.

Relationships between large woody debris
(LWD) and pool area spacing varied with channel

slope and width for streams in second-growth forests.

Pool-spacing and percent pool were correlated with
an interaction between LWD abundance and channel
slope, suggesting that the influence of LWD changes
with channel slope. Low-slope channels were less
sensitive to LWD abundance because pools were
formed by mechanisms other than LWD. There was
no significant relationship between woody debris and
percent gravel. Relationships among percent gravel,
channel width, and channel slope were adequately
explained by the channel's capacity to transport
particles of various sizes.

[CHANNEL MORPHOLOGY; FISHERIES;
LARGE WOODY DEBRIS]
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121. Behmer,DJ; Hawkins,CP (1986): Effects of
overhead canopy on macroinvertebrate
production in a Utah stream. Freshwater Biology
16, 287-300.

[AQUATIC ECOSYSTEMS;
MACROINVERTEBRATES; RIPARIAN
HABITAT; RIPARIAN VEGETATION]

122. Behnke,RJ (1979): Value and protection of
riparian ecosystems. p.164-167. In: Swanson, GA
led.]. The mitigation symposium: A national
workshop on mitigating losses of fish and wildlife
habitats. USDA Forest Service. General Technical
Report RM-65.

The riparian ecosystem is a zone of highly
concentrated values associated with fish, wildlife,
recreation, and water quality. Multiple use
management on federal lands has often severely
degraded riparian zones and associated values. This
abuse must be corrected.

[GRAZING IMPACTS; MULTIPLE USE;
RIPARIAN ECOLOGY]

123. Behnke,RJ; Raleigh,RF (1978): Grazing and
the riparian zone: Impact and management
perspectives. p.262-267. In: Proceedings of the
symposium, Strategies for protection and
management of floodplain wetlands and other
riparian ecosystems. 11-13 December 1978.
Callaway Gardens, GA. USDA Forest Service,
General Technical Report WO-12.

Overgrazing impacts of livestock on riparian
vegetation are magnified in arid and semi-arid
regions. Typical stream habitat changes resulting
from overgrazing of riparian vegetation, trampling of
stream banks and increased erosion include:
widening and shallowing of the stream bed, gradual
stream channel trenching or braiding dependent upon
soils and substrate composition, silt degradation of
spawning and invertebrate food producing areas, loss
of streamside and instream cover, increased water
temperatures and velocities, decreased terrestrial food
inputs, and a 3-4 fold decrease in trout biomass in
grazed vs. ungrazed systems. Recommendations for
reparations and management are presented.
[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE; RIPARIAN
VEGETATION]

124. Behrens-Tepper,JC; O'Leary,JT;
Anderson,DC (1985): Focused recreation use in
riparian ecosystems: A taxonomy of user types.
p.216-218. In: Johnson,RR; Ziebell,CD;
Patton,DR; Ffolliott,PF; Hamre,RH [tech. coord.].



Riparian ecosystems and their management:
Reconciling conflicting uses. 16-18 April 1985.
Tucson, AZ. USDA Forest Service. General
Technical Report RM-120.

Data from a 1980 survey of recreation users
provided the basis to examine anglers by amount of
participation at rivers and streams, sociodemographic
background and conservation activity involvement.
Each factor appeared to facilitate identification of
different user types that should be considered in
managing/planning riparian environments.
[RECREATION IMPACTS; RIPARIAN
ECOLOGY; RIPARIAN HABITAT]

125. Beier,AE (1998): Managing rangeland water
resources - The changing legal landscape.
p.271-279. In: Potts, DF |ed.]. Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

Water quality degradation associated with
grazing has not, historicaily, been regulated.
Increased high quality water demand has generated a
greater interest in managing land-use activities.
Public policy relating to grazing and water quality is
currently being reshaped, as demonstrated by a recent
Federal Court decision (Oregon Natural Desert
Association v. Thomas, 946 F. Supp.1534
(D<OR>1996)). The court found that grazing
activities do cause a "discharge" and that state
certification is required before a federal agency can
issue a permit.

[GRAZING IMPACTS; NON-POINT SOURCE
POLLUTION; POLICY; WATER QUALITY]

126. Beier,P; Barrett,RH (1987): Beaver habitat
use and impact in Truckee River Basin,
California. Journal of Wildlife Management 51(4),
794-799.

Step-wise regression was used to identify factors
for habitat use by beavers on streams. Increasing
stream width and depth and decreasing gradient had
the strongest positive effects on habitat use; food
availability variables added little further explication.
Some abandoned colony sites appeared to have been
located on physically unsuitable habitat, whereas
others appeared to be physically suitable sites
abandoned due to resource depletion. The fact that
few unused or noncolonized reaches were classified
as suitable habitat suggests that suitable habitat has
been saturated. Local extirpation of quaking aspen
and black cottonwood occurred on 4 - 5 percent of
stream reaches. Willow demonstrated good vigor

despite heavy use in most reaches.
[BEAVER; RIPARIAN HABITAT]

127. Bell,DT; Johnson,FL; Gilmore,AR (1978):
Dynamies of litter fall, decomposition, and
incorporation in the streamside forest ecosystem.
Oikos 30:76-82.

Dynamics of the litter stratum of a streamside
forest ecosystem are described. Changes in litter fall,
leaf decomposition, and soil organic matter content
were determined in relation to time and to the
coenocline of canopy species induced by the gradient
of flood variables. Slower decomposition rates in the
upland resulted in turnover rates exceeding one year.
All leaf litter falling in the floodplain section of the
gradient was either decomposed or washed into the
stream during flood each year. Soil organic matter in
the upland averaged 4.17 percent and showed an
increase between autumn levels and those recorded
after decomposition of leaf matter was nearly
completed.

[DECOMPOSER FOOD CHAIN; LITTER FALL;
ORGANIC DEBRIS; STREAM ECOLOGY]

128. Belt,GH; O'Laughlin,J; Merrill,T (1992):
Design of riparian forest buffer strips for the
protection of water quality: Analysis of scientific
literature. Idaho Forest, Wildlife and Range
Policy Analysis Group. Report No. 8. University of
Idaho. Mescow, 1D 83843.

This report summarizes the research-based
knowledge in the current scientific literature
concerning the effectiveness of streamside buffer
zones in protection of water quality. More than 300
papers were located and reviewed; almost 100 were
relevant and are cited in this report. Cited papers
addressed the definitions of buffer strips, their
effectiveness for reducing impacts of forest practices,
their effect on water quality and fish habitat, issues
surrounding them, and the available models for
utilization.

[BUFFER STRIPS; FISHERIES; RIPARIAN
FOREST; RIPARIAN MANAGEMENT ZONE;
WATER QUALITY]

129. Ben-David,M; Hanley,TA; Schell,DM
(1998): Fertilization of terrestrial vegetation by
spawning Pacific salmon: The role of flooding and
predator activity. Oikos 83, 47-55.

This study evaluated the influences of
marine-derived nutrient transport by spawning
Pacific salmon on terrestrial vegetation using stable
isotope analysis. Collected data from 5 plant species
in transects from stream to upland forests indicated a
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significant decrease in N values occurred with
increase in distance and relative elevation from the
stream in 3 of 5 species. Results indicate that salmon
carcasses contribute to the nitrogen pool available to
riparian vegetation. The spatial distribution of
marine-derived N is apparently determined by
flooding and the activity patterns of piscivorous
predators.

[FERTILIZATION; FOOD WEBS; NUTRIENT
CYCLES; RIPARIAN VEGETATION;
SALMONIDS]

130. Benedict,NB (1984): Classification and
dynamics of subalpine meadow ecosystems in the
southern Sierra Nevada. p.92-95. In: Warner,RE;
Hendrix,KM [eds.] California riparian systems:
Ecology, conservation and productive
management. 17-19 September 1981. Berkeley,
CA.

In the Sierra Nevada, subalpine meadows are an
important high elevation riparian vegetation type.
The study of meadows has proceeded in two
directions: classification and studies of meadow
dynamics. Current research in both topics is
discussed.

[CLASSIFICATION; HYDROLOGY; MEADOWS;
RIPARIAN HABITAT]

131. Bengeyfield,P; Svoboda,D (1998):
Determining allowable use levels for livestock
movement in riparian areas. p. 243-257. In:
Potts,DF |ed.]. Rangeland management and water
resources: Proceedings of the AWRS specialty
conference. American Water Resources
Association. 27-29 May 1998. Reno, NV.

This paper offers proposed guidelines designed
to restore and maintain riparian function in the
presence of grazing by determining acceptable use
levels for the following parameters: browse levels on
riparian shrubs, stubble height, streambank alteration,
and forage utilization. Use levels are determined by
setting a desired future condition (DFC), and
assessing the potential, sensitivity, and inherent
stability of the riparian areas. This approach has seen
on-the-ground applications for maintaining
functioning riparian areas and to initiate recovery of
functioning-at-risk riparian areas.

[DESIRED FUTURE CONDITIONS; GRAZING
IMPACTS; RIPARIAN MANAGEMENT ZONE;
STUBBLE HEIGHT; UTILIZATION]}

132. Bentrup,G; Hoag,JC (1998): The practical

streambank bioengineering guide: User's guide
for natural streambank stabilization techniques in
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the arid and semi-arid Great Basin and
Intermountain West. USDA Natural Resources
Conservation Service; Plant Materials Center.
Aberdeen, Idaho.

This publication is a user's guide to natural
stream stabilization techniques for the arid and
semi-arid Great Basin and Intermountain West. It
was produced primarily for the professional
conservationist who provides technical resource
assistance to individual landowners. The user should
understand that riparian areas are complex
ecosystems and that restoration efforts require
interdisciplinary teams. This publication provides an
easy to understand guide for coordinators of riparian
restoration projects. The first part of the guide covers
the basic principles of restoration and bioengineering.
The second part consists of detailed, illustrated
technique sheets for different bioengineering
methods, including how to install, materials, type of
use, and other special considerations.
[BIOENGINEERING; RIPARIAN ECOLOGY;
RIPARIAN RESTORATION; STREAMBANK
STABILITY]

133. Berg,DR (1995): Riparian silvicultural
system design and assessment in the Pacific
Northwest Cascade Mountains, USA. Ecological
Applications 5(1), 87-96.

Active management of riparian zones can be
economically as well as ecologically beneficial.
Restoration of riparian forests is simulated with
forest growth models. Logs were generated using the
model to be of sufficient size to resist annual floods
in salmon habitat streams on the west side of the
Pacific Northwest Cascade Mountains. The economic
feasibility is reported at real interest rates. Economic
viability depends on initial volume removed, costs of
regeneration and monitoring, volume of thinnings,
and interest rate. Harvest operations allow for the
restoration of forest structure and composition that is
beneficial for salmonid habitat in areas where the
primary forest has been replaced with early seral
hardwood species and fiercely competitive shrubs.
This silvicultural system restores natural functions of
riparian forests of watersheds in the Pacific
Northwest.

[ECONOMICS; FOREST MANAGEMENT;
RIPARIAN HABITAT; RIPARIAN
RESTORATION]

134. Bergstrom,D (1985): Beavers: biologists
"rediscover' a natural resource. p.1-5. In:
Forestry Research West. October 1985. USDA
Forest Service.



In recent years, foresters have begun to utilize
beavers as biological agents to restore degraded
streambanks and riparian areas.

[BEAVER; RIPARIAN RESTORATION]

135. Berris, SN; Harr, RD (1987): Comparative
snow accumulation and melt during rainfall in
forested and clear-cut plots in the western
Cascades of Oregon. Water Resources Research
23(1), 135-142.

Absence of forest vegetation affected both snow
accumulation and amount of energy available for
melt during rainfail in the transient snow zone of the
western Cascade Range of Oregon. Intercepted snow
melted in the forest canopy and reached the ground
as melt-water, therefore, water equivalents were
commonly 2-3 times greater in the clear-cut plots that
in the forested plot. During a rain-on-snow event,
water outflow in the clear-cut plot was 21 percent
greater than in the forested plot. During the common
period of melt, total energy available in the clear-cut
plot was 40 percent than that in the forested plot.
Greater wind speeds in the clear-cut plot caused the
combined sensible and latent heat transfers there to
be almost 3 times those in the forested plot.
[LOGGING IMPACTS; PRECIPITATION;
WATERSHED; WATER YIELD]

136. Beschta,RL (1997): Riparian shade and
stream temperature: an alternative perspective.
Rangelands 19(2), 25-28.

Increased levels of shading for water quality
limited streams would greatly improve summertime
stream temperatures in most situations. [n many
instances, it may even be possible to reduce
maximum temperatures so that they no longer exceed
state water quality standards. [t is clear that achieving
improved levels of riparian shade and decreased
summertime temperatures will require landowners to
change those management practices that have
contributed to current conditions.

[RIPARIAN CONDITION; RIPARIAN HABITAT;
STREAM TEMPERATURE]

137. Beschta,RL; Platts, WS (1986): Morphologic
features of small streams: Significance and
function. Water Resources Bulletin 22(3), 369-379.
Where channel morphology is modified or
structural features added, stream dynamics and
energy dissipation need to be considered. Unit stream
power (the time-rate loss of potential energy per unit
mass of water) can be reduced by adding stream
obstructions, increasing channel sinuosity, or
increasing flow resistance with large roughness

elements such as woody root systems, logs, boulders,
or bedrock. Pools, which vary in size and shape and
causative factors, are important rearing habitat for
fish. Riffles represent storage locations for bed
material and are generally utilized for spawning.
Particle sizes and distributions of bed materials
influence channel characteristics, bedload transport,
food supplies for fish, spawning conditions, cover,
and rearing habitat. Engineered structures for
modifying habitat may alter stream characteristics but
channel morphology must ultimately be matched to
the hydraulic, geologic, and vegetative constraints of
a particular location.

[CHANNEL MORPHOLOGY; RIPARIAN
HABITAT)

138. Best,LB; Stauffer,DF; Geier,AR (1978):
Evaluating the effects of habitat alteration on
birds and small mammals occupying riparian
communities. p.117-124. In: Proceedings of the
National Symposium on strategies for protection
and management of floodplain wetlands and other
riparian ecosystems. 11-13 December 1978. Pine
Mountain, GA.

Birds and small mammals were censused along
stream segments that represented a range of habitats
from open fields to closed-canopy woodlands. The
reciprocal of Simpson's Index was used to express
breadth of habitats selected and nest-site specificity.
The general application of using an index of niche
breadth in conjunction with conventional plant and
animal sampling techniques to assess species'
susceptibility to habitat alteration was discussed.
[AVIAN ECOLOGY; RIPARIAN HABITAT;
SMALL MAMMALS]

139. Bettinger,P; Sessions,J; Johnson,KN (1998):
Ensuring the compatibility of aquatic habitat and
commodity production goals in eastern Oregon
with a Tabu search procedure. Forest Science
44(1), 96-112.

A land management scheduling model is
presented for ensuring the compatibility of aquatic
habitat quality and commodity production goals in
forest management. This model uses Tabu search
procedures to select feasible land management
activities (timber harvesting and road system
management) subject to an even-flow constraint and
aquatic habitat goals, as represented by stream
sediment and temperature indices. The model was not
without certain limitations but it demonstrated that
moderately complex aquatic habitat quality
evaluation techniques, with spatial elements, can be
nested inside a land management scheduling model.



[AQUATIC ECOSYSTEMS; MODELING;
RIPARIAN HABITAT]

140. Bettis 111,EA; Thompson,DM (1985): Gully
erosion. Rangelands 7(2), 70-72.

Former gullies and the erosion resulting from
their growth have molded many landscapes. The
process is active today and will continue to be far
into the future. Our understanding of factors
contributing to gully initiation is inconclusive.
Somewhat better understood are the processes and
factors involved in gully growth and degradation.
Both subjects are urgent research needs.
[CHANNEL MORPHOLOGY; EROSION; GULLY
CONTROL]

141. Bevenger,GS; King,RM (1995): A pebble
count procedure for assessing watershed
cumulative effects. USDA Forest Service.
Research paper RM-RP-319. 17 p.

Land management activities can result in the
delivery of fine sediment to streams. Over time, such
delivery can lead to cumulative impacts to the aquatic
ecosystem. Because numerous laws require Federal
land managers to analyze watershed cumulative
effects, field personnel need simple monitoring
procedures that can be used directly and consistently.
One approach to such monitoring is described. The
approach involves sampling a longitudinal reach of
stream channel several hundred feet long using a
zigzag pebble count procedure that crosses all habitat
features within a stream channel. The approach
accommodates reference (nonimpacted) and study
(impacted) reaches so that impact comparisons can
be made. Case studies are described.
[GEOMORPHOLOGY; MONITORING; PEBBLE
COUNTS; WATERSHED]

142. Bezanson,CE; Hughes,LE (1989): A
riparian zone - One story. Rangelands 11(2),
56-57.

A rest-rotation grazing system implemented in
northern Arizona, which allows 6 months of grazing
and 6 months of rest, has resulted in considerable
improvement of the riparian zone. The system has
also promoted the sprouting of young cottonwoods.
[GRAZING IMPACTS; GRAZING TREATMENTS;
RIPARIAN ENHANCEMENT; SOUTHWESTERN
DESERT STREAMS]

143. Biddlecomb,ME (1994): Railroad Valley
wetlands enhancement. p.105. In: Summit
showcase displays and ecosystem case studies.
USDI Bureau of Land Management Summit.

36

Incline Village, NV. April, 1994,

A cooperative venture between BLM, Ducks
Unlimited (DU), and Round Mountain Gold
Company (RMGC) to maintain and enhance a
wetlands Wildlife Management Area (WMA) near
Tonopah, Nevada, is described. Cooperative efforts
like this one have the advantage of shared costs and
expertise on projects that may otherwise not be
affordable or logistically possible. Moreover, the
opportunities for good public relations advance the
relationship between the agency and the public it
serves.

[COLLABORATION; RIPARIAN HABITAT,;
WETLANDS]

144. Bilby,RE (1981): Role of organic debris
dams in regulating the export of dissolved and
particulate matter from a forested watershed.
Ecology 62(5), 1234-1243.

Organic debris dams accumulate organic
material in a stream which obstructs water flow.
Debris dams trap sediments in the pool formed
upstream from them and the dam structure itself
collects organic matter. In this study, a 175 m stretch
of stream was cleaned of debris dams. Following
dam removal, export of dissolved matter increased
slightly due to an increase in the concentration of
dissolved organic carbon in the stream water during
periods of high discharge. Dam removal brought
about a 6 percent increase in the export of dissolved
matter and a 500 percent increase in the export of
both fine particulate and coarse particulate matter.
[NUTRIENT CYCLES; ORGANIC DEBRIS;
STREAM ECOLOGY]

145. Bilby,RE (1984): Removal of woody debris
may affect stream channel stability. Journal of
Forestry, 82:609-613.

Although many states mandate the removal of
logging debris from streams, accumulations of which
may obstruct passage of anadromous fish, stream
cleaning may have other deleterious effects.
Monitoring a Washington stream demonstrated large
changes in channel structure during the first high
flow after cleaning. Nearly 60 percent of woody
debris moved downstream during the storm, channel
cross sections were substantially altered, and the
number, area, and volume of pools declined. Degrees
of channel rearrangement were greater than in
comparable undisturbed streams. Subsequent storms
caused much less debris movement and channel
change than the first storm.

[LARGE WOODY DEBRIS; LOGGING IMPACTS;
RIPARIAN FOREST; RUNOFF]



146. Bilby,RE (1987): Interaction of aquatic and
terrestrial systems. In: Streamside management:
Riparian, wildlife, and forestry interactions. An
interdisciplinary symposium. 11-13 February
1987. University of Washington. Seattle, WA,
Interactions between terrestrial and aquatic
ecosystems depend upon the size of the aquatic
system. Properties of the riparian zone along smaller
streams control nearly all the features of those
waters, Woody debris input from the riparian zone,
may be a major determinant of channel form and
regulates transport of particulate material through the
system. Shade from streamside vegetation moderates
water temperature, and root systems help stabilize the
banks. Shading of the water also limits aquatic plant
growth. The primary energy source for small streams
is provided by the input of terrestrial litter from
riparian vegetation. Control of properties of the
aquatic system by riparian areas decreases as stream
size increases. While aquatic/terrestrial interactions
are similar for all-sized streams, the relative influence
of one system on the other changes appreciably with
stream size.
[RIPARIAN HABITAT;
TERRESTRIAL/AQUATIC INTERACTIONS]

147. Bilby,RE; Likens,GE (1980): Importance of
organic debris dams in the structure and function
of stream ecosystems. Ecology 61(5), 1107-1113.

Removal of all organic debris from a 175-m
stretch of second order stream led to a dramatic
increase in the export of organic carbon from the
ecosystem. Coarse organic particulate organic matter
(<1 mm) export increased by 138 percent; fine
organic particulate carbon export increased 632
percent. Measurement of standing stock of coarse
particulate organic matter revealed that debris dams
were important for accumulating this material. Debris
dams contain almost 75 percent of the standing stock
of organic material in first order streams; 58 percent
in second order streams, and 20 percent in third order
streams. Organic debris dams are important
components of the small stream ecosystem and allow
it to be processed into finer size in headwater
tributaries before being transported downstream.
[LOGGING IMPACTS; ORGANIC DEBRIS;
STREAM ECOLOGY]

148. Bilby,RE; Wasserman,LJ (1989): Forest
practices and riparian management in
Washington State: Data-based regulation
requirement. p.87-94. In: Gresswell,RE;
Barton,BA; Kershner,JL [eds.]. Practical
approaches to riparian resource management. An

educational workshop. 8-11 May 1989.
Billings,Montana.

Since 1986, separate regulations were devised
for eastern and western Washington due to the
differences in vegetation, climate, and timber
management strategies. In western Washington,
where clear-cutting is the predominant harvest
method, regulations were based on existing data on
large organic debris (LOD) loading in channels
coupled with simulation models of stand dynamics.
Data for eastern Washington were collected
specifically for the purpose of developing new
regulations. Uneven-aged management is the most
common silvicultural technique practiced in this area.
Regulations were designed to maintain LOD levels
observed in unmanaged stands and were based on the
relationship between stand density and LOD
frequency.

[LOGGING IMPACTS; ORGANIC DEBRIS;
RIPARIAN FOREST; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

149. Binns,NA (1979): Quantification of fluvial
trout habitat in Wyoming. p.215-228. In:
Transactions of the American Fisheries
Society.108(3):213-226.

This paper describes the development of a
Habitat Quality Index (HQI) to provide objective and
quantitative evaluations of the trout fishery resource
in non-monetary terms. HQI is based on trout
standing crop and is derived from measurements of
biologically relevant attributes.

[FISHERIES; MONITORING; RIPARIAN
HABITAT)

150. Binns,NA (1986): Stabilizing eroding stream
banks in Wyoming, a guide to controlling bank
erosion in streams. Wyoming Game and Fish
Department Bulletin. Cheyenne, WY. 42 p.

This guidebook summarizes some key principles
of river mechanics and details bank stabilization
methods used on Wyoming streams. The structures
and techniques described in this publication have
been used successfully to stabilize eroding banks and
provide effective bank protection.

[RIPARIAN RESTORATION; STREAMBANK
PROTECTION]

151. Binns,NA; Eiserman,FM (1979): Evaluation
of fluvial trout habitat in Rocky Mountain
streams. p.361-364. In: Swanson,GA [ed.|. The
mitigation symposium: A national workshop on
mitigating losses of fish and wildlife habitats.
USDA Forest Service. General Technical Report

37



RM-65.

A Habitat Quality Index (HQI) was developed to
quantify fluvial trout habitat in Wyoming. As an aid
to the mitigation process, the HQI has been used to
document and quantify the deterioration of trout
habitat and populations caused by man's activities.
[FISHERIES; RIPARIAN HABITAT; TROUT)]

152. Biswell,HH (1968): Water control by
rangeland management. p.740-746. In: Water for
peace: International conference. 23-31 May 1967.
Rangeland water can be regulated by controlling
the intensity and season of grazing and prohibiting
livestock on areas susceptible to compaction. In areas
of deep soils and excess precipitation, water runoff
can be increased by replacing deep-rooted species
with shallow-rooted species (such as desirable
grasses and forbs). This cannot occur in areas where
precipitation is less than 18 inches annually. In areas
of relatively high rainfall and erodible soils, runoff
and erosion can be lessened by planting deep-rooted
plants (such as shrubs and trees) to increase water
storage capacity.
[EROSION; HYDROLOGY:; RUNOFF;
WATERSHED]

153. Bjornn,TC; Burns,DC; Collotzi,AW;
Newhouse, HW; Platts, WS (1980): A method for
predicting fish response to sediment yields. USDA
Forest Service, Intermountain and Northern
Regions. A working draft. 35 p.

The process defined in this report to evaluate the
sediment effects on the fishery as an output from
linear programs identifies sediment/fish interactions
in one step but allows the user to take a multi-step
process that may provide more accuracy. The process
identifies sediment impacts as only one of the
components that influence a fishery. The user must
consider that other conditions that impact fish
biomass such as temperature, nutrients, and water
flows may be more important and must still be
evaluated by the user based on individual concerns. It
is possible that any one of these variables may have
morc influence on the fish population than sediment.
[CLASSIFICATION; FISHERIES; RIPARIAN
HABITAT; SEDIMENTATION]

154. Black,S; Broadhurst,P; Hightower,J;
Schauman,S (1985): The value of riparian habitat
and wildlife to the residents of a rapidly
urbanizing community. p.413-416. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.]. Riparian ecosystems
and their management: Reconciling conflicting
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uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.

Two surveys tested the values of residents. In the
first, the community's knowledge and preference for
riparian habitat and wildlife was established. The
second survey established the position of the specific
values among a broader range of human values. The
results indicate that residents value natural habitat.
This suggests important policy implications for the
management of urban water systems.
[ECONOMICS; RIPARIAN HABITAT; URBAN
IMPACTS]

155. Blakesley,JA; Reese,KP (1986): Avian
habitat relationships in riparian zones of northern
Utah. Completion Report to USDA Forest Service.
Ogden, UT. 59 p.

[AVIFAUNA; RIPARIAN HABITAT]

156. Blakesley,JA; Reese,KR (1988): Avian use
of campground and noncampground sites in
riparian zones. Journal of Wildlife Management
52(3), 339-402.

Use of riparian habitat by 14 avian species was
compared during the breeding season on
campground and noncampground sites in northern
Utah. Multivariate analysis indicated that 7 avian
species were closely associated with campgrounds,
whereas 6 of 7 species associated with
noncampgrounds were ground- or shrub-nesting, or
ground-foraging. Results may be explained by
vegetative differences between the 2 habitats.
[AVIFAUNA; RECREATION IMPACTS;
RIPARIAN HABITAT)]

157. Blank,RR; Chambers,J; Linnerooth,A
(1998): Influence of fall-prescribed burning on
nutrient levels in riparian soils of central Nevada.
p. 235-241. In: Potts,DF {ed.]. Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

Livestock overgrazing, fire suppression, and
stream incision have fostered encroachment of
sagebrush into riparian areas. Replacement of this
sagebrush by meadow vegetation can increase stream
flows, increase water storage, and reduce erosion.
Prescribed burning shows promise for restoring dry
meadows. In this study, prescribed burning increased
extractable sulfate, potassium, and ammonium to a
depth of 5 cm. Burning decreased extractable nitrate
and ortho-phosphate. Lack of spring and summer
precipitation hindered establishment of seeds sown



after the prescribed burn. The growth of sedges and
rushes, however, was significantly greater in post-fire
interspaces than in unburned shrub interspaces.
Unless conditions are favorable for spring plant
establishment, fall prescribed burning may result in
leaching losses of soil nutrients, and the potential for
soil erosion.

{FIRE IMPACTS; GRAZING IMPACTS;
MEADOWS; NUTRIENT CYCLES; PRESCRIBED
BURNING]

158. Blank,RR; Palmquist,DE; Young,JA (1992):
Plant-soil relationships of greasewood, Torrey
saltbush, and allenrolfea, that occur on
coarse-textured mounds on playas. p.194-198. In:
Clary,WP; McArthur,ED; Bedunah,D;
Wambolt,CL [comp.]. Proceedings - Symposium
on ecology and management of riparian shrub
communities. USDA Forest Service. General
Technical Report INT-289.

Plant-soil relationships at playa-sand veneer
interfaces in the Lake Lahontan Basin of northwest
Nevada were studied. The data demonstrated that the
mounds were extremely saline, more saline than
nonvegetated mound interspaces. Moreover, there
were significant (P<0.05) differences in the
soil-solution chemistry among the shrubs, which
suggests that the shrubs have modified the soil
solution through elemental cycling. Vegetative
recruitment occurs during environmentally optimal
periods.

[PLANT-SOIL RELATIONSHIPS; PLAYAS;
RIPARIAN HABITAT; SALINITY]

159. Blank,RR; Trent,JD; Young,JA (1992):
Sagebrush communities on clayey soils of
northeastern California. p.198-202. In: Clary,WP;
McArthur,ED; Bedunah,D; Wambolt,CL
[comp.|. Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

The presence of shrubs on clayey soils has, over
time, increased the site potential by capturing aeolian
dust. This veneer of coarse-textured materials is a
better seedbed than the clayey substratum, supports
an extensive cryptogamic community, and limits the
natural churning of the high shrink-swell clays. Past
overgrazing has, in some instances, caused the veneer
of aeolian dust to erode, exposing the clay
substratum. Those sites now support a near
monoculture of medusahead (Taeniatherum
caput-medusae). Where medusahead invades on
high-condition sites, wildfires may occur, and

consequently, wind erosion increases, the aeolian
veneer is thinned, and a permanent loss in site
potential may occur.

[MEDUSAHEAD; RIPARIAN HABITAT;
SAGEBRUSH]

160. Bledsoe,S (1987): Alternatives to riparian
management regulations that would be incentives.
In: Streamside management: Riparian wildlife
and forestry interactions. An interdisciplinary
symposium. 11-13 February 1987. University of
Washington. Seattle, WA.

This paper describes a process known as the
Timber, Fish, and Wildlife Project (TFW). This
agreement is designed to lead to increased protection
for fish and wildlife habitat, water quality and tribal
cultural and archeological sites while ensuring a
healthy timber industry in Washington state.
[RIPARIAN FOREST; RIPARIAN HABITAT)]

161. Bledsoe,S (1987): An alternative approach
to the regulation of riparian management. p.239-
244, In: Streamside management: Riparian
wildlife and forestry interactions. University of
Washington. Institute of Forest Resources.,
Seattle, WA.

A forest industry proponent, bureaucrat,
regulator and legislator comments on regulatory
approaches to riparian management after serving as
an agency head on the Forest Practices Board. He
comments on the shift from the judicial forum and
policy-making activities of the legislature to the
politicalization of the FPB. He concludes that
regulations are best designed to support site-specific
decision making processes and that monitoring is
essential.

[POLICY; REGULATIONS; RIPARIAN
HABITAT]

162. Blinn,CR; Dahlman,RA (1995): Riparian
harvesting with a soft footprint. p.76-81. In: At
the water's edge: The science of riparian forestry
conference. 19-20 June 1995. Duluth, MN.

A variety of approaches are available to leave a
soft footprint when harvesting within a riparian
management zone (RMZ). A selection of planning
considerations, harvesting strategies, equipment
options, and alternatives for temporary crossings of
streams and areas with weak or wet soils are
discussed. The specific practices selected for
operating in a particular RMZ needs to consider the
operational capabilities and economic constraints that
the logger faces.

[LOGGING IMPACTS; RIPARIAN HABITAT;
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RIPARIAN MANAGEMENT ZONE]

163. BLM (Bureau of Land Management)-USDI,
Oregon State Office (1987): Oregon/Washington
Riparian Enhancement Plan. 13 p.

Enhancement of riparian areas, which are key
habitat for 80 percent of the wildlife species of
eastern Oregon and Washington, will provide
increased opportunities for bird watching,
photography, and hunting upland game, waterfowl
and big game. The improved vegetative diversity and
productivity resulting from implementation of this
plan will be instrumental in reaching prescribed
condition and trend objectives.

[RIPARIAN ENHANCEMENT; RIPARIAN
HABITAT]

164. Blosser,RO (1984): The effects of fine
sediment on salmonid spawning gravel and
juvenile rearing habitat - a literature review.
Technical Bulletin No. 428. 66 p. National Council
of the Paper Industry for Air and Stream
Improvement, Inc., 260 Madison Ave., New York,
NY, 100016.

This is a review of literature on the effects of
fine sediment on salmonid spawning gravel and
juvenile rearing habitat. This review covers 67
references and includes a broad spectrum of subjects
relating to salmon spawning gravels. It deals
specifically with the biological implications of fine
sediments to salmonid eggs and larvae.
[BIBLIOGRAPHY; FISHERIES; FOREST
MANAGEMENT; RIPARIAN HABITAT;
SALMONIDS; SEDIMENTATION]

165. Bock,JH; Bock,CE (1985): Patterns of
reproduction in Wright's sycamore. p. 493-94. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.]. Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.

In southeast Arizona, Wright's sycamore
produces large numbers of viable seeds that fall in a
compact fruit shadow around parent individuals.
Drought or flash-flooding usually causes sexual
reproduction to fail. In one site with permanent water
and little flooding, large numbers of seedlings and
saplings grew. Young trees grew in clumps, usually
of similar size individuals, away from mature tree
canopy but always in the stream channel.
[RIPARIAN FOREST; RIPARIAN HABITAT]

166. Boeer,WJ; Schmidly,DJ (1977): Terrestrial
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mammals of the riparian corridor in Big Bend
National Park. p.212- 217, In: Johnson,RR;
Jones,DA {tech. coord.]. Importance,
preservation, and management of riparian
habitats: A symposium. 9 July 1977. Tuecson, AZ.
USDA Forest Service. General Technical Report
RM-43.

Thirty species of terrestrial mammals inhabit the
riparian habitats of the Park. Compared to other
major plant communities in the Park, the rodent
fauna of the riparian community has lower evenness,
richness, and diversity indices. Human use and
livestock grazing are the major impacts acting upon
the riparian areas.

[RIPARIAN HABITAT; SMALL MAMMALS)]

167. Boehne,P; House,R (1983): Stream
ordering; a tool for land managers to classify
western Oregon streams. USDI Bureau of Land
Management, Oregon State Office. Tech. Note
OR-3. 6 p.

Increasing width and depth and decreasing
gradient with increasing stream order were observed.
Fish diversity increased with increasing stream order,
with cutthroat trout inhabiting all orders and chinook
salmon inhabiting fourth and fifth order streams.
Fourth order streams are the most important for coho
salmon and steelhead trout. Stream ordering can be a
more useful tool than other stream classification
systems for fisheries and habitat analysis in the
Northwest. A 1:12,000 scale is suggested as optimal
for fish and habitat analysis.

[CLASSIFICATION; RIPARIAN HABITAT;
SPATIAL SCALE]

168. Boggs,K (1990): A site classification with
management information for riparian and
wetland sites in northwest Montana. In:
Management of riparian and wetland forested
ecosystems in Montana. Fourth annual Montana
Riparian Association workshop. 5-7 September
1990. Whitefish, MT.

Riparian/wetland sites in northwest Montana
support a complex array of plant communities. Using
Daubenmire's methodology based on habitat types, a
classification was developed that describes major
seral plant communities that are stable for time
frames relevant to land management decisions. The
classification is useful as a management tool.
Management considerations include what seral stage
a site is in, timber productivity, and forage values.
[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN HABITAT]



169. Boggs,K; Hansen,P; Pfister,R; Joy,J (1990):
Classification and management of riparian and
wetland sites in northwestern Montana. Draft
Version 1. Montana Riparian Association,
Montana Forest and Conservation Experiment
Station, University of Montana. Missoula, MT.
217 p.

This publication presents a key for identifying
riparian site types, i.e., areas occupied or potentially
occupied by a specific riparian association (plant
community type representing the latest successional
stage attainable on a specific hydrologic site).
Community types which represent disclimax or seral
communities that are stable for time frames relevant
to land management decisions are described. Habitat
types are described for specific communities. Soils,
adjacent communities and management information
are provided for each habitat type. This classification
is useful both as a management tool and a scientific
reference.

[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; SOILS]

170. Boggs,K; Weaver,T (1992): Response of
riparian shrubs to declining water availability.
p-48-51. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt,CL [comp.]. Proceedings -
Symposium on ecology and management of
riparian shrub communities. USDA Forest
Service. General Technical Report INT-289.

Community dominance, productivity, and
grazing effects were recorded in a cottonwood sere
along the Yellowstone River. The sere progressed
from seedlings of Great Plains cottonwood and
sandbar willow to cottonwood forests with a dense
shrub understory, and finally, to grasslands.
[COTTONWOOD; GRAZING IMPACTS;
RIPARIAN SHRUBS; SECONDARY
SUCCESSION; WILLOW]

171. Bohn,CC (1983): The response of soils,
streambanks and instream coliform bacteria levels
to grazing management in a riparian area. MS
Thesis, Oregon State University, Corvallis, OR. 85
P Mammals may transmit pathogenic organisms
through water supplies. E. coli are commonly
measured to indicate fecal contamination of water. In
a second-order, wildland stream in northeast Oregon,
coliform concentrations were cyclic. Generally,
counts were highest on July I but some sites peaked
as late as August 7. Counts declined through the
summer, reached a low by end of August, and peaked

again in late September, after fall rains and leaf-fall
began. Some contamination counts resuited directly
from cattle standing in or adjacent to the water.
Coliform counts also related to hydrologic events on
the watershed.

[COLIFORM BACTERIA; GRAZING IMPACTS;
NON-POINT SOURCE POLLUTION; SOILS;
WATER QUALITY]

172. Bohn,CC (1986): Biological importance of
streambank stability. Rangelands 8(2), 55-56.
New interest in streambank stability originates
from the influence streambanks have on a stream
system and fish habitat. Streambank stability has
traditionally been defined from an engineering
perspective, but stability in terms of the biological
function means the maintenance of the channel shape
suited to the native streambank vegetation and soils
and the stream gradient. Streams naturally work
slowly across a floodplain while the channel shape
maintains regular patterns within a rcach and
sediment enters the water primarily when flows are
big enough to carry it.
[RIPARIAN HABITAT; SEDIMENTATION;
STREAMBANK STABILITY]

173. Bohn,CC (1989): Management of winter soil
temperatures to control streambank erosion.
p-69-71. In: Gresswell, RE; Barton, BA;
Kershner, JL [eds.]. Riparian resource
management. An educational workshop. USD1
Bureau of Land Management. Billings, MT.
Winter soil temperatures were measured in
streambanks under different vegetative cover
conditions in northeastern Nevada. Grass provided
significant streambank insulation at two different
elevations and aspects compared to bare soils. [t was
postulated that the formation of soil ice weakens the
internal structure of stream banks. Weakened banks
are less able to resist disturbance from high-velocity
runoff and ice floes. Temperature modifications
resulting from vegetative cover appear to be
sufficient to reduce damage.
[RIPARIAN HABITAT; SOIL TEMPERATURE;
STREAMBANK STABILITY]

174. Bohn,CC; Buckhouse,JC (1981):
Interpreting coliform counts in northeast Oregon
rangeland streams. p.15-17. In: 1981 Research in
rangeland management, Agricultural Experiment
Station, Oregon State University Corvallis, OR.
Special Report 620.

Grazed areas had the highest counts of coliform
bacteria and controls had the lowest. Stream
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segments in pastures rested one month had counts
similar to those rested one year. Season-long grazing
had the greatest input. Drinking water required
treatment even in ungrazed portions.

[COLIFORM BACTERIA; NON-POINT SOURCE
POLLUTION; WATER QUALITY]

175. Bohn,CC; Buckhouse,JC (1985): Coliform
organisms as an indicator of water quality in
wildland streams. Journal of Soil and Water
Conservation 40(1), 95-97.

Coliform bacteria from watersheds and riparian
zones originating from livestock can cause temporary
and short-term declines in water quality. This result
is not apparent on ungrazed watersheds or riparian
pastures.

[COLIFORM BACTERIA; GRAZING IMPACTS;
NON-POINT SOURCE POLLUTION; WATER
QUALITY]

176. Bohn,CC; Buckhouse,JC (1985): Some
responses of riparian soils to grazing management
in northeastern Oregon. Journal of Range
Management 38(4), 378-381.

Various parameters were measured over five
years on control/treatment paired plots of several
grazing strategies in a northeast Oregon riparian
zone. These included infiltration, sediment
production, penetrometer penetrability, and bulk
density. The hydrologic parameters were favored by
rest-rotation grazing. Deferred rotation and
season-long grazing did little to enhance, and
sometimes hindered, hydrologic expression.
Late-season grazing in September demonstrated a
positive hydrologic response but late season grazing
in October was negative. This was attributed to onset
of fall rains and higher soil moisture content.
[GRAZING IMPACTS; SOILS]

177. Bohn,CC; Buckhouse,JC (1986): Effects of
grazing management on streambanks. p.265-271.
In: Proceedings of the 51st North American
wildlife and natural resources conference. 21-26
March 1986. Reno, NV. The Wildlife
Management Institute.

Despite limitations imposed by methodology,
this study produced some insights into the complex
relationship between bank dynamics and grazing
management. Streambank retreat may increase as
animal use increase, both in numbers and in years.
There was more bank-edge retreat on grazed
treatments with big game access than in ungrazed
treatments. Numerically, there was more bank retreat
on treatments that had big game access and higher
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livestock numbers. Ice related and runoff related
bank disturbances occurred during the study and
appeared to be linked to season-long grazing. Ice and
animals, however, appear to exert very different
forms of disturbance on channel walls and geometry.
[GRAZING IMPACTS; GRAZING TREATMENTS;
STREAMBANK STABILITY; WATER QUALITY]

178. Bohn,CC; Megahan,WF (1991): Changes in
sediment storage in the South Fork Salmon River,
Idaho. p. 12-23. In: Proceedings of the fifth
federal intragency sedimentation conference.
18-21 March 1991. Las Vegas, NV.

A large volume of sediment was deposited in the
upper 60 miles of the South Fork Salmon River in
1965. A survey of the sediment storage in 1989
demonstrated that large amounts of material,
primarily sands, have been transported out of the
study area in the ensuing 24 years. As much as 78
percent of the sand and gravel have moved out of the
study area. The particle size distribution of the stream
bed describes a shift toward larger particles. Results
suggest that the sources of sediment have stabilized
to some degree and that stream power has been
sufficient to transport sediment out of the study area.
[GEOMORPHOLOGY; SEDIMENTATION;
WATERSHED]

179. Boldt,CE; Uresk,DW; Sevenson,KE (1978):
Riparian woodlands in jeopardy on northern
Great Plains. p.184-189. In: Proceedings, National
Symposium on strategies for protection and
management of floodplain wetlands and other
riparian ecosystems. Atlanta, GA.

Deciduous tree and shrub species occurring in
woody draws are being threatened by multiple
impacts, of which the most visible and detrimental is
cattle damage. The solutions include combinations of
fencing, resprouting, and under planting.

[GRAZING IMPACTS; RIPARIAN
RESTORATION]

180. Bolen,EG; Smith,LM; Schramm,Jr.,HL.
(1989): Playa lakes: Prairie wetlands of the
southern High Plains. BioScience 39(9), 615-623.
Playas have received little study focused on their
ecological structure and function as wetland
ecosystems. Future investigations should emphasize
primary production, energy flow, and nutrient
budgets. Future quantifications of these processes
will allow integration of playa ecosystems with other,
more thoroughly investigated wetlands. Furthermore,
better understanding of these processes will provide a
foundation for uses and management of playas.



[PLAYAS; RIPARIAN HABITAT; STREAM
FLOW; WATER RIGHTS; WETLANDS)]

181. Bond,CE; Rexstad,E; Hughes,RM (1988):
Habitat use of twenty-five common species of
Oregon freshwater fishes. Northwest Science
62(5), 223-231.

The purpose of this paper/study was twofold.
The first objective was to determine the use of
physical habitat by the 25 most common native
freshwater fishes of Oregon, and the second was to
evaluate the use of a large computer database of
museum records in the determination. Habitat use
identified by this study was generally consistent with
the subjective evaluations of field ichthyologists, and
the study revealed additional information for some
species. A large computer database compiled from
field notes of many collectors allowed useful
generalizations concerning species habitat, even
though methods of collecting and recording differed
greatly. Small databases also permit greater
quantification than is typical of species accounts and
more robust habitat descriptions than those gleaned
from a small number of site specific studies.

[FISH DISPERSAL; FISH POPULATIONS;
FISHERIES; RIPARIAN HABITAT]

182. Bonomo,T (1996): Public involvement and
consensus building in the Verde River Watershed
in central Arizona. p.230-236. In: Shaw,DW;
Finch,DM |[tech. coord.]. Desired future conditions
for Southwestern riparian ecosystems: Bringing
interests and concerns together. USDA Forest
Service. General Technical Report RM-GTR-272.
The Verde Watershed Association is the central
point for consensus building and public involvement
in water issues in the Verde River Watershed. The
association is an outgrowth of efforts toward the
resolution of watershed issues without passing new
laws, initiating regulations, or entering the win-lose
arena of litigation. The association is premised on the
idea that truly effective river management and
protection strategies cannot succeed without local
consensus and support. The establishment of the
Verde Watershed Association and subsequent
activities surrounding the association resulted in the
national organization American Rivers removing the
Verde River from its list of the 20 most endangered
rivers in the United States.
[CONSENSUS; RIPARIAN HABITAT; RIVER
ECOLOGY; WATER ISSUES; WATERSHED]

183. Booth,DT (1992): Bitterbrush dormancy - a
discussion. p. 208-211. In: Clary,WP;

McArthur,ED; Bedunah,D; Wambolt,CL [comp.].
Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

Seed dormancy in bitterbrush may be due to: (1)
direct interference with the cell metabolism (inhibitor
theory), or (2) an oxygen deficient, non-dormant
embryo (the hypoxic theory). Results to date indicate
that bitterbrush seed-coat chemicals will inhibit
glycolysis.

[BITTERBRUSH; RIPARIAN HABITAT; SEED
PRODUCTION]

184. Boring,KK; Boring,L; Harris,T; Cubbage,F
(1988): Section 404 Federal Wetlands Regulation:
defining wetlands and Corps jurisdiction. TOPS,
Spring 1988. 21 p.

A review of federal law that has evolved
regarding the waters of the United States that fall
under the 404 permit requirements administered by
the COE (Corps of Engineers). Comparison of the
scientific concept of wetlands with the current
method of wetlands delineation employed by the
COE.

[CLEAN WATER ACT; REGULATIONS;
RIPARIAN HABITAT; WETLANDS]

185. Born,SM; Rumery,C (1989): Institutional
aspects of lake management. Environmental
Management 13(1), 1-13.

The major barriers to successful lake
management are institutional but these aspects have
received little attention. These institutional factors
include: overlapping areal jurisdictions among
governmental units, fragmented functional program
responsibilities, ineffective coordination, limited
authority, financial constraints, private sector roles,
and inadequate public awareness and consensus.
Because lake management programs with
institutional shortcomings rarely realize their goals, it
is critical to assimilate, evaluate, and apply this
experience in order to effectively manage lake
resources.

[LACUSTRINE ECOLOGY; RIPARIAN
HABITAT; WATER RESOURCE
MANAGEMENT]

186. Bornette,G; Amoros,C; Lamouroux,N
(1998): Aquatic plant diversity in riverine
wetlands: The role of connectivity. Freshwater
Biology 39, 267-283.

The study tested the hypothesis that intermediate
conmectivity to a river results in propagule inputs to
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wetlands, whereas excessive connectivity causes less
competitive species to be eliminated, with no
recruitment of new species. As a consequence, very
low or very high nutrient levels should decrease
species richness by selecting specialized species,
whereas intermediate nutrient levels should favor the
co-occurrence of species with contrasting nutrient
requirements. In the study, the most frequently
flooded channel showed the highest species richness
and occurrence or rare and fugitive species, because
of floods which compensate competition by scouring
sediments and plants, and afford regeneration niches
for propagules. In this case, conservation of
biodiversity necessitates propagule sources at the
level of the river landscape.

[BIODIVERSITY; CONNECTIVITY;
ECOLOGICAL INTEGRITY; RIPARIAN
HABITAT]

187. Borutski,D (1988): The Alberta streambank
fencing program. p.133-137. In: MutzK;
Cooper,DJ; Scott,ML; Miller,LK |eds.].
Restoration, creation, and management of
wetlands and riparian ecosystems in the American
West. A symposium of the Rocky Mountain
Chapter of the Society of Wetland Scientists.
14-16 November 1988. Denver, CO.

The streambank fencing program in Alberta has
experienced a high degree of public support because
of dramatic increases in fish populations and angling
use. Landowner concerns, however, continue to be
problematical. Strategies to address these concerns
include: financial and other forms of compensation
for lost agricultural production in riparian areas,
implementation of low-impact grazing systems, and
land exchanges to acquire desirable riparian areas.
[RIPARIAN ENHANCEMENT; RIPARIAN
HABITAT]

188. Bottom,DL; Howell,PJ; Rodgers,JD (1985):
The effects of stream alterations on salmon and
trout habitat in Oregon. Oregon Dept. of Fish and
Wildlife. Portland, OR. 70 p.

Many pollution problems are to some extent the
products of natural processes. Erosion and mass soil
movements have always occurred and will continue.
Flooding in winter and spring and low water
flows-warm water during the summer are normal
cycles for many streams. Fish are adapted to the
environment in which they have evolved and have
survived many perturbations and changes in their
habitats. Many natural processes are beneficial to fish
production even though they may have negative
short-term impacts. Runoff from the land contains
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nutrients that increase stream productivity. Bank
cutting and landslides release spawning gravel and
add structural elements to streams. Soil and water are
both organs of a single landscape. Principal habitat
problems affecting fisheries begin when land use
practices greatly accelerate these processes.
Salmonids are not able to tolerate many of the large
scale changes brought about by land use practices.
[FISHERIES; RIPARIAN RESTORATION;
STREAM IMPROVEMENTS]

189. Boughton,WC (1986): Evaluating partial
areas of watershed runoff. Journal of Irrigation
and Drainage Engineering 113(3), 356-366.

Variations in surface storage capacity over a
watershed produce partial areas of saturation
overland flow, which vary from storm to storm. A
method is described by which the proportions of the
watershed that contributes overland flow in different
storms and at different times during the same storm
can be determined by analysis of rainfall and runoff
records. The method was demonstrated on two
catchments in Australia. The calculated amounts and
proportions of surface storage capacity were
incorporated into water balance models of watershed
runoff to show the accuracy of runoff estimation.
[HYDROLOGY; MODELING; RUNOFF;
WATERSHED]

190. Boule,ME (1988): Wetland creation and
enhancement in the Pacific Northwest. p.130-135.
In: Zelazny, J; Feierbend, JS [eds.]. Increasing
our wetland resources. National Wildlife
Federation Proceedings. Washington DC.
Enhancement and creation of wetlands have
become common components of suburban
development activities in western Washington and
elsewhere. Enhancement of storm water storage
functions has often been a key goal of project design,
but concern for water quality, fisheries and wildlife
habitat, and aesthetic values is also important. Design
of enhancement projects should be based on
incorporation of these elements into overall project
goals and objectives as defined by the project
proponent and the regulatory agencies.
[CREATED WETLANDS; RIPARIAN
RESTORATION; WETLANDS]

191. Bovee,KD (1982): A guide to stream habitat
analysis using the instream flow incremental
methodology. Instream Flow Information Paper
No. 12. USDI Fish and Wildlife
Service/OBS-82/26. 248 p.

[FISHERIES; RIPARIAN HABITAT; STREAM



FLOW]

192. Bowers,W; Hosford,B; Oakley,A; Bond,C
(1979): Wildlife habitats in managed rangelands.
The Great Basin of southeastern Oregon. Native
trout. USDA Forest Service. General Technical
Report PNW-84. 16 p.

All land management activities on managed
rangelands will have some impacts on fish habitats;
those in the riparian zone will have the greatest
impacts. Native trout populations of the Great Basin
exhibit predictable responses to alterations in their
habitats; optimum production of native trout is
therefore achievable through careful habitat
management.

(FISHERIES; GRAZING IMPACTS; RIPARIAN
HABITAT; TROUT]

193. Bowers,W; Hosford,W; Oakley,A; Bond,C
(1979): Native trout habitat in managed
rangelands. In: Thomas,JW; Maser,C |ed.].
Wildlife habitats in managed rangelands -- the
Great Basin of Southeastern Oregon. USDA
Forest Service. General Technical Report
PN'W-80.

There were studies available that defined the
habitat components necessary for good trout
production, identified limiting factors, and described
land-use conflicts. Data specific to southeastern
Oregon and other locations were synthesized to
provide rangeland managers with the information
necessary to make the best possible decisions with
respect to fish habitat management. The objectives of
the authors were to present those data in ways that
would assist managers in evaluating trade-offs while
achieving short-term management goals and provide
a tool that could be used in long-range land use
planning.

[FISHERIES; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; TROUT]

194. Braasch,S; Tanner,GW (1989): Riparian
zone inventory. Rangelands 11(3), 103-106.
Riparian zones were characterized at 13
locations along Jim Creek in southern Colorado using
the Pfankuch Channel Stability Rating, which
considered the vegetative aspects along the stream
bank. Within each zone, various attributes were
evaluated visually and then ranked numerically.
Evaluations were influenced by both cattle and
beaver impacts.
[BEAVER; GRAZING IMPACTS; INVENTORY;
PFANKUCH STREAM CHANNEL
EVALUATION]

195. Braatne,JH; Hinckley, TM; Stettler,RF
(1992): Influence of soil water on the physiological
and morphological components of plant water
balance in Populus trichocarpa, Populus deltoides,
and their F1 hybrids. Tree Physiology 11, 325-339.
Patterns of leaf growth and whole-plant water
balance in Populus trichocarpa, P. deltoides, and
their F1 hybrids were studied during a soil drying
cycle. Survival was more strongly correlated with the
hydraulic conductivity than with the dehydration
tolerance of leaf tissues. Collectively, responses
suggested that F1 hybrids were more drought
resistant than either parental species and highlight the
importance of whole-plant studies of functional
relationships between plant growth, water balance
and hydraulic conductivity.
[RIPARIAN HABITAT; RIPARIAN FOREST;
SOIL-WATER CONDITIONS]

196. Bradford,JM; FarrellLDA; Larson, WE
(1973): Mathematical evaluation of factors
affecting gully stability. Soil Science Society of
America Proceedings 37, 103-107.

A study of the factors influencing the stability of
gully banks was conducted. A two-dimensional
stability analysis was completed using the Simplified
Bishop Method of Slices. Where the angle of internal
friction was =<335 degrees, vertical, saturated, or
near-saturated gully walls in loessial soils will fail if
a ground water table exists at the base of the wall and
if the cohesion for the saturated soil system is zero at
a hydrostatic pressure of zero. The calculated
stability for gully banks is relatively insensitive to
slope height and soil bulk density. Tension cracks
that open back from the gully face do not materially
influence stability. The effect of infiltration rate into
the soil on the stability of the gully wall depends
upon the rate of water conductivity through the soil
or the level of the ground water table. Increasing
infiltration rate decreases stability.

[CHANNEL MORPHOLOGY; GULLY CONTROL;
SEDIMENTATION; SOILS]

197. Bradford,JM; Piest,RF (1977): Gully wall
stability in loess-derived alluvium. Soil Science
Society of America Proceedings 41, 115-122,

An instrumented vertical slope was used to
investigate triggering mechanisms that initiate gully
wall failure in loess-derived alluvium. Relevance of
hydrology, soil morphology, and soil mechanics to
gully slumping was examined. Conventional limit
equilibrium slope stability methods were of little
value in predicting failure volumes or in
understanding the failure mechanics. The geometry
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and time of failure are greatly influenced by the
structural features of loess-derived alluvium and by
the dependence of the shear strength on the pore
water pressure within the soil.

[CHANNEL MORPHOLOGY; GULLY CONTROL;
SEDIMENTATION; STREAMBANK STABILITY]

198. Bradley,C (1993): A conservation and
management strategy for riparian forests in
southern Alberta. p.246. In: Tellman,B;
Cortner,HJ; Wallace,MG; DeBano,LF;
Hamre,RH {tech. coord.|. Riparian management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

The strategy document contains a statement of
vision and mission, guiding principles, and
recommended goals, objectives, and actions.
[CONSERVATION; RIPARIAN FOREST;
RIPARIAN HABITAT]

199. Bradshaw,S (1993): The river through the
recreationist lens. p. 43-45. In: Tellman,B;
Cortner,HJ; Wallace,MG; DeBano,LF;
Hamre,RH [tech. coord.]. Riparian management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

The River Restoration Funds in Montana is a
rewarding initiative that involves partnerships
between sportsmen and landowners. Emphasis should
be on similar programs on a larger scale. Approaches
that are permanent and effective will only arise out of
a sense of shared responsibility.

[PARTNERSHIPS; RECREATION IMPACTS;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

200. Brady,W; Patton,DR; Paxson,J (1985): The
development of southwestern riparian gallery
forests. p.39-43. In: Johnson,RR; Ziebell,CD;
Patton,DR; Ffolliott,PF; Hamre,RH [tech. coord.].
Riparian ecosystems and their management:
Reconciling conflicting uses. 16-18 April 1985,
Tucson, AZ. USDA Forest Service. General
Technical Report RM-120.

Riparian gallery forests along two southwestern
rivers are described in a developmental continuum
ranging from nursery bar to mature forest. Habitats
suitable for tree production are recognizable by their
position relative to the active water course. Sites are
typically located in overflow channels and only
receive flow during flooding. Floods and subsequent
aggradation appear to be the major variables for the
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natural sequence of development within riparian
stands.

[GALLERY FOREST; RIPARIAN HABITAT;
RIPARIAN VEGETATION]

201. Braun,R (1986): Livestock grazing in
riparian zones: Ensuring fishery protection in
federal rangeland management. Anadromous Fish
Law Memo. Issue No. 37. October 1986. 18 p.
Natural Resource Law Institute, Lewis and Clark
College, Portland, OR.

This memo discusses: 1) the functions of riparian
ecosystems and information about the benefits of
riparian zone restoration; 2) the conflict between
livestock grazing and restoration of riparian zones; 3)
the evolution of range management policy from the
enactment of the Taylor Grazing Act through recent
judicial interpretation of the Public Rangeland
Improvement Act of 1978, and (4) the role of the
Clean Water Act in limiting BLM discretion to
forestall or scale down riparian zone restoration,
including the availability of citizen suits to enforce
agency compliance with water quality laws. The
memo concludes that the agencies involved must
give a high priority to implementing a program for
rehabilitation of streamside ecosystems.

{CLEAN WATER ACT; GRAZING IMPACTS;
RIPARIAN HABITAT; RIPARIAN
RESTORATION; WATER LAW]

202. Braun,RH (1986): Emerging limits on
federal land management discretion: Livestock,
riparian ecosystems, and Clean Water Law.
Environmental Law 17(43), 43-79.

Historically, unregulated use of the public range
by domestic livestock destroyed the health and
benefits of vast quantities of riparian ecology.
Although recent evidence demonstrates that riparian
systems have remarkable restorative capacity, there is
currently no national program to begin that
restoration. The lack of such a program is largely due
to the fact that federal land management law provides
no judicially enforceable duties to restore damaged
ecological systems. This article discusses the
ecological role of riparian systems, the history of
their destruction, and the failure of land management
law to adequately address their restoration. The
article concludes that agency discretion to ignore
ecological restoration is substantially constrained by
resource specific statutes such as the Clean Water
Act.

[CLEAN WATER ACT; GRAZING IMPACTS;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; WATER LAW)]



203. Bravo,M (1993): A view from the Hualapai
tribe. In: Tellman,B; Cortner,HJ; Wallace, MG;
DeBano,LF; Hamre,RH |[tech. coord.]. Riparian
management: Common threads and shared
interests. USDA Forest Service. General Technical
Report RM-226.

The Hualapai tribe owns lands which include
108 miles of frontage on the Colorado River within
the Grand Canyon. At present, the tribe is involved in
several cooperative projects regarding environmental
issues with contractors and consultants. They are now
seeking equity with federal and state agencies in
dealing with concerns and problems related to
riparian management.
[COLORADO RIVER; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

204. Brayton,D Scott (1984): The beaver and the
stream. Journal of Soil and Water Conservation.
March-April 1984, 108-109.

Riparian restoration using beavers instead of
bulldozers is attracting wide attention. In Wyoming,
beavers incorporated old truck tires provided by
biologists into aspen log dams which now collect 10
X more sediment than normal log dams. Three years
after beaver introduction, willows have returned in
abundance, and the water table rose to encourage
growth of aquatic vegetation. Marsh and wet
meadow habitat were created and more wildlife are
seen in the area.

[BEAVER; RIPARIAN RESTORATION]

205. Breeding,NA (1996): Management plan for
the Rio Cebolla watershed, Sandoval County and
Rio Arriba County, New Mexico. p.346-350. In:
Shaw,DW; Finch,DM |[tech. coord.]. Desired
future conditions for Southwestern riparian
ecosystems: Bringing interests and concerns
together. USDA Forest Service. General Technical
Report RM-GTR-272.

The upper 16.8 miles of the Rio Cebolla
watershed were studied to identify water-related
management concerns. Land ownership is divided
between private, state, and federal. Recreation is the
predominant activity, particularly fishing and
camping. Other major land users are residents of the
Seven Springs Community, cattle grazers, and fish
hatchery employees. In 1994-95, a program to
reintroduce now vanished Rio Grande cutthroat trout
into the less accessible reaches of the river was
undertaken. Water quality problems include
eutrophication of Fenton Lake reservoir, riparian
damage, and heavy sediment in the river. As a result,
fish productivity is low, fishing is poor, and scenic

enjoyment is spoiled. A watershed management plan
is proposed to remedy these problems.
Implementation of the plan is cost-effective, as the
benefit/cost ratio equals 2.5. Benefits are derived
from the value of an angler day.

[FISH HABITAT; RIPARIAN HABITAT; WATER
QUALITY; WATERSHED]

206. Bren,LJ (1993): Riparian zone, stream, and
floodplain issues; A review. Journal of Hydrology,
150: 277-299.

The effects of forest management on streams,
riparian zones, and floodplains has become a focal
issue in recent years. There is general agreement that
such areas should be managed in a state of
“naturalness”, although the definition of that term is
subject to debate. A number of management
standards have been recognized, however, and some
quantified. [ssues regarding upland catchments
particularly relate to direct disturbance in the zone,
changes in the flow of woody debris into the stream,
or disturbance to the environment by occurrences
upstream or downstream. For large rivers, the most
common issue is the effect of river management on
flooding forests. Most collected data and information
tends to be at a local level, but the concept of
“cumulative effects” has much potential value.
[CUMULATIVE IMPACTS; LARGE WOODY
DEBRIS; RIPARIAN ZONES; RIPARIAN
FOREST]

207. Brenner,FJ (1986): Evaluation and
mitigation of wetland habitats on mined lands. In:
The 1986 national symposium on mining,
hydrology, sedimentology, and reclamation. 8-12
December 1986. Lexington, KY.

Wetland evaluation and mitigation criteria based
on ecological principles is proposed as a guide to
both regulatory agencies and the mining industry.
These criteria may include Habitat Evaluation
Procedures (HEP) developed by USDI Fish and
Wildlife Service and/or other operational variables
concerned with the severity of impact and the costs
and technical aspects of mitigation. Regional
numerical indices should be developed for
established wetlands that impacted wetlands can be
compared with on a regional basis. Mitigated
wetlands should be concerned not only with the
principle species being impacted by mining but also
with the ecology of the region.

[HYDROLOGY; MINING IMPACTS; RIPARIAN
HABITAT; WETLANDS]

208. Bridgham,SD; Faulkner,SP; Richardson,CJ
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(1991): Steel rod oxidation as a hydraulic
indicator in wetland soils. American Journal of
the Soil Science Society 55, 856-862.

Depth of rusting on steel rods is proposed as an
inexpensive means of determining depth to the water
table. In laboratory microcosms, the steel rod rusting
depth exactly matched water-table levels under both
permanently flooded and drained conditions. Under a
rapidly fluctuating hydrology, however, once heavy
rust formed on the rods, it did not dissolve upon
partial flooding.

[HYDROLOGY; SOILS; WATER TABLE
EFFECTS]

209. Briggs,M (1995): Evaluating degraded
riparian ecosystems to determine the potential
effectiveness of revegetation. p.63-67. In:
Roundy,BA; McArthur,ED; Haley,JS; Mann,DK
[comp.|. Proceedings: Wildland shrubs and arid
land restoration symposium. 19-21 October 1993.
Las Vegas, NV. USDA Forest Service. General
Technical Report INT-GTR-315.

Revegetation is often limited in its ability to
improve the condition of degraded riparian
ecosystems. In some cases, revegetation has been
implemented in riparian areas that were fully capable
of coming back naturally. In other instances,
plantings were made in riparian sites where they
could not survive. To accomplish riparian
revegetation most effectively, the causes of site
decline and the current ecological condition of the
site need to be understood. This can best be
accomplished by evaluating the condition of the
riparian ecosystem from a watershed perspective that
takes into consideration how perturbations in
surrounding ecosystems may be affecting site
conditions.

[RIPARIAN RESTORATION; WATERSHED]

210. Briggs,MK (1996): Riparian ecosystem
recovery in arid lands. 1st ed. University of
Arizona Press, Tucson, AZ. 159 p.

Ecosystem managers have an increased need to
restore riparian ecosystems in the arid West that have
been degraded by land and water management
practices. The author emphasizes several concepts
that should be fundamental to restoration projects but
are often ignored. One of these is that the underlying
causes of degradation need to be identified before
restoration projects are undertaken. He also
advocates considering multiple impacts, interactions
between impacts, and site history when assessing
causes of site degradation. Causes can be complex
and difficult to assess and may include depletion of
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water availability by ground water pumping,
alteration of flood water regimes, overgrazing by
cattle, and increased soil salinity from upstream
agricultural activities, and others. Another related
concept is that riparian restoration is often best
accomplished by restoring natural processes or
conditions, then allowing these factors to restore the
ecosystem naturally. Because of resiliency, most
riparian ecosystems will undergo natural recovery
over time,

[RIPARIAN ECOLOGY; RIPARIAN
RESTORATION]

211. Briggs,MK (1997): Riparian river
restoration and conservation - Some lessons from
the southwestern U.S. and northern Mexico. In:
Proceedings of the Society of Wetland Scientists.
18th annual meeting. Restoration and
Management Notes 16(1):92.

Four factors play a critical role in stemming
ecological decline and improving riparian site
stability: 1) recovery strategies need to address the
principal causes of ecological decline; 2) strategies
need to be developed from a watershed perspective;
3) an awareness of current conditions such as stream
flow, depth-to-groundwater, and soil chemistry is
critical to an effective riparian recovery plan; and 4)
working with local community peoples can provide
crucial benefits to increase long-term effectiveness.
[COLLABORATION; RIPARIAN RESTORATION;
STREAM FLOW; WATERSHED]

212. Brinson,MM (1980): Riparian and
floodplain ecosystems functions, values, and
management. USDI Fish and Wildlife Service,
Biological Services Program, Eastern Energy and
Land Use Team. Kearneysville, WV. 7 p.

This is a preview summary of a future
manuscript that would focus on the functions, values,
and management of riparian and floodplain
ecosystems. The purpose of that effort was to
document and interpret the available information so
that consequences of riparian/floodplain alteration
and deterioration could be assessed at a national
level.

[ECONOMICS; FLOODPLAIN MANAGEMENT;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

213. Brinson,MM (1988): Strategies for assessing
the cumulative effects of wetland alteration on
water quality. Environmental Management 12(5),
655-662.

Three fundamental wetland categories should be



recognized for the assessment of cumulative impacts
on wetlands: basin, riverine, and fringe. Basin, or
depressional, wetlands are located in headwater
areas, and capture runoff from small areas. Riverine
wetlands interface extensively with uplands. Fringe
wetlands are very small in comparison with the large
bodies of water that flush them. The relative
proportion of these wetland types within a watershed
and their reactive status to past impacts can be used
to develop strategies for wetland protection.
[CUMULATIVE IMPACTS; WATERSHED;
WETLANDS]

214. Brinson,MM; Swift,BL; Plantico,RC;
Barclay,JS (1981): Riparian ecosystems: Their
ecology and status. USDI Fish and Wildlife
Service, Biological Services Program.
FWS/OBS-81/17.

This is a comprehensive manuscript that
addresses the functions, values, and management of
riparian and floodplain ecosystems. It documents and
interprets available information on these ecosystems
so that consequences of their alteration and
degradation can be assessed on a national level. The
document focuses on the issues of major concern that
might impinge upon riparian and floodplain
ecosystems. [t also discusses the common properties
of these ecosystems in order to simplify
recommendations and decisions that affect their
management and protection.

[CLASSIFICATION; FLOODPLAIN
MANAGEMENT; RIPARIAN ECOLOGY;
RIPARIAN HABITAT]

215. Britton,CM; Cornely,JE; Sneva,FA (1980):
Burning, haying, grazing, and non-use of flood
meadow vegetation. p.7-9. 1980 Progress Report,
Research in rangeland management, Agricultural
Experiment Station, Oregon State University
Corvallis, OR. Special Report 586.

This study evaluated vegetative response to
burning and grazing plots that had been in non-use
for 3 years. Burning provided the greatest maximum
height and yield of vegetation after non-use. Grazing,
however, produced the most desirable overall
response.

[FIRE IMPACTS; GRAZING IMPACTS;
MEADOWS; VEGETATION MANIPULATION;
WETLANDS]

216. Britton,CM; Sneva,FA (1979): Effects of
haying and non-use on flood meadow vegetation.
p- 5-7. In: Research in rangeland management.
Oregon State University. Corvallis, OR. Special

Report 549.

Management of flood meadow vegetation
appears to have dramatic effects on the ability of
these areas to produce and the species composition of
what is produced. This study compared an area that
was hayed with an area that was not. The comparison
was made through measurements of herbage yield
and plant species composition. Non-use had a
pronounced effect on meadow vegetation.
[MEADOWS; RIPARIAN HABITAT]

217. Brock,JH (1985): Physical characteristics
and pedogenesis of soils in riparian habitats along
the upper Gila River basin. p.49-53. In:
Johnson,RR; Ziebell,CD; Patton;DR; Ffolliott,PF;
Hamre,RH [tech.coord.]. Riparian ecosystems and
their management: Reconciling conflicting uses.
16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.
Knowledge of soils in Southwestern riparian
habitats is minimal. Soil profiles in the riparian zone
on the Gila and San Franscisco Rivers were studied.
The soils that support trees can be classified as
Torrifluvents or on the more stable sites as
Haplustolls. Coarse textures and low water holding
capacity are dominant characteristics.
[RIPARIAN HABITAT; SOILS]

218. Brode,JM; Bury,RB (1984): The importance
of riparian systems to amphibians and reptiles.
p.30-36, In: Warner,RE; Hendrix,KM |eds.].
Proceedings of the California riparian systems
conference. 17-19 September 1981. Davis, CA.
University of California. Berkeley, CA.

California has a rich herpetofauna which
includes about 120 native species. Riparian systems
provide habitat for 83 percent of the amphibian and
40 percent of the reptile species. Amphibians and
reptiles utilize these systems to varying degrees and
can be classified according to the type of use.
Riparian systems provide corridors for dispersal and
also allow certain species to use otherwise unsuitable
environments. Timber harvesting and water
diversions are detrimental to amphibians and reptiles
in the zone of influence of such activities because
their entire life histories occur in the riparian zone.
[HERPETOFAUNA; LOGGING IMPACTS;
RIPARIAN HABITAT]

219. Brothers,TS (1984): Historical vegetation
change in the Owens River riparian woodland. p.
75-84. In: Warner,RE; Hendrix,KM [eds.]
California riparian systems: Ecology,
conservation and productive management. 17-19
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September 1981. Berkeley, CA.

Human-caused vegetation change in the Owens
River, California, is evaluated. Greatest changes have
occurred below the intake of the Los Angeles
Aqueduct, where drying of the channel has
eliminated most native riparian cover and allowed
invasion of salt cedar. Fire, water management, and
other factors may have reduced tree cover above the
aqueduct intake and encouraged proliferation of
weedy native shrubs. Present scarcity of tree
seedlings suggests that one or more of these factors
continues to inhibit tree regeneration.

[HISTORIC RECORDS; HUMAN IMPACTS;
PHREATOPHYTES; RIPARIAN HABITAT]

220. Brouha,P; Chappell,W (1997): A watershed
call to arms. Fisheries 22(5), 4.

Current understanding and knowledge of the
effects of chemical, biological, and mechanical
processes in North America's streams and rivers is
often inadequate and not well applied. Public policies
often aggravate watershed problems. Inadequate and
misapplied policies are a major cause of continued
deterioration of many of our watersheds.
[RIPARIAN RESTORATION; WATERSHED)]

221. Brown,AV; Lyttle, MM; Brown,KB (1998):
Impact of gravel mining on gravel bed streams.
Transactions of the American Fisheries Society
127: 979-994,

Gravel mining in Arkansas streams significantly
altered the geomorphology, fine particle dynamics,
turbidity, and biotic communities. Stream channel
form was altered by increased bankfull widths,
lengthened pools, and decreased riffles in affected
reaches. Fine particulate organic matter transported
from riffles to pools was decreased. Biofilm organic
content was decreased on flats and increased on
remaining riffles. Density and biomass of large
invertebrates and density of small invertebrates were
reduced by mined sites. Total densities of fish in
pools and game fish in pools and riffles were
reduced. Silt-sensitive species of fish were less
numerous downstream from mines. Many attempts at
restoration or mitigation prove to be ineffective.
Mining gravel from streams results in irreconcilable
conflicts.

[FISH HABITAT; MINING IMPACTS; RIVER
ECOLOGY; WATER QUALITY]

222. Brown,BT; Trosset, MW (1989): Nesting
habitat relationships of riparian birds along the
Colorado River in Grand Canyon, AZ. The
Southwestern Naturalist 34(2), 260-270.
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Vegetation structure and the numbers of shrubs
were measured at nest sites of 11 species of riparian
birds in a tamarisk community to characterize
breeding habitat by species. Riparian birds exhibited
significant differences in their use of nesting habitat.
Bell's vireo, yellow warbler, and yellow-breasted
chat were relative generalists in their use of nesting
habitat, while common yellow-throat and Bullock's
oriole were relative specialists. Bell's vireo and
American coot used the most dissimilar habitats.
Willow flycatcher and yellow warbler consistently
used habitat most similar to that used by other
species. The tamarisk community created by the
operation of the Glen's Ferry Dam represents the
ecological equivalent of native habitat for some
riparian birds, and its presence has enhanced
breeding habitat for these 11 species of birds.
[AVIAN ECOLOGY; CLASSIFICATION;
RIPARIAN HABITAT; SALT-CEDAR]

223. Brown,CB; Murphy,WT (1955):
Conservation begins on the watersheds. p.161-165.
In: Water: The yearbook of agriculture. 84th
Congress. House document No. 32.

At the time of writing, the concept of small
watershed management was just beginning to be
applied on the ground. National programs of
assistance to landowners had not provided adequate
aid in the resolution of interrelated community
problems. Such problems included local agricultural
and urban flood control, mutual irrigation
developments, drainage improvements on creeks,
local water supplies, pollution abatement on
tributaries, wildlife habitat improvements, and
stabilization of eroded and degraded lands.
[FLOOD IMPACTS; PLANNING; RIPARIAN
HABITAT; WATERSHED]

224. Brown,CR (1990): Avian use of native and
exotic riparian habitats on the Snake River,
Idaho. M.Sc. Thesis, Colorado State University,
Ft. Collins, CO. 60 p.

Avian use in 5 riparian habitat types (willow,
Russian olive, willow-Russian olive mix, river birch
and hackberry) was inventoried during the winter and
breeding seasons, 1989. Twenty-two species were
observed during winter inventories and 36 species
observed during the breeding season of which 21
species bred in the study area. Willow sites had
higher species richness and density than the exotic
Russian olive sites.

[AVIFAUNA; BIODIVERSITY; RIPARIAN
HABITAT]



225. Brown,DE (1981): Evolution and riparian
dynamics. p.288-290. In: Warner,RE;
Hendrix,KM eds.]. Proceedings of the California
riparian systems conference. 17-19 September
1981. Davis, CA.

Perennial streams and marshes in Arizona have
been mapped and classified under a new wetland
classification system. The latter is systematic,
universal, and hierarchical, and recognizes
evolutionary relationships. Biogeography was an
important consideration.

[CLASSIFICATION; RIPARIAN HABITAT]

226. Brown,DE; Carmony,NB; Turner,RM
(1977): Inventory of riparian habitats. p.10-13. In:
Johnson, RR; Jones, DA [tech. coord.].
Importance, preservation, and management of
riparian habitat: A symposium. USDA Forest
Service, General Technical Report RM-43.

The paper presents a recently published map of
Arizona's perennial streams and important wetlands.
Perennial streams were illustrated rather than riparian
vegetation because the streams were of more direct
biotic significance and were more identifiable.
[INVENTORY; RIPARIAN HABITAT]

227. Brown,DE; Lowe,CH; Hausler, JF (1977):
Southwestern riparian communities: Their biotic
importance and management in Arizona. p.
201-211. In: Johnson,RR; Jones,DA |tech. coord.].
Symposium on the importance, preservation and
management of the riparian habitat. 9 July 1977.
Tucson, AZ. USDA Forest Service. General
Technical Report RM-43.

Various riparian communities occurring in
Arizona and the southwest and their biotic
importance are described. Recommendations are also
made regarding management of streamside
environments and watersheds. These include
classification and inventory; determination of
limiting factors; establishment of study areas;
regulation and elimination of livestock grazing; water
management projects; and watershed conservation.
[CLASSIFICATION; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

228. Brown,DE; Lowe,CH; Pase,CP (1979): A
digitized classification system for the biotic
communities of North America, with community
series and association examples for the Southwest.
Journal of the Arizona-Nevada Academy of
Science 14(1), 1-16.

[CLASSIFICATION]

229. Brown,GW (1970): Predicting the effect of
clear-cutting on stream temperatures. Journal of
Soil and Water Conservation 25, 11-12.

Temperature changes that occur between two
points on a stream are strictly proportional to the
surface area of the stream and the heat load applied
between those points. They are also inversely
proportional to flow. Adequate estimates of the heat
load can be made with solar radiation data if the
stream is uniformly exposed to sunlight. This
technique can be used by foresters to predict the
effect of clear-cutting on stream temperatures.
[LOGGING IMPACTS; SOLAR RADIATION;
STREAM TEMPERATURE]

230. Brown,GW; Beschta,RL (1985): The art of
managing water. Journal of Forestry. October,
1985, 604-615.

The forestry profession, sensitive to
environmental problems, is in a good position to
manage the nation's forest water resources but they
face scientific, legal, social, and political issues. It is
time to reinvest in water research for forestry,
especially studies relating directly to intensive forest
operations.

[WATER QUALITY; WATER RESOURCE
MANAGEMENT]

231. Brown,GW; Krygier, JT (1971): Clear-cut
logging and sediment production in the Oregon
Coast Range. Water Resources Research 7(5),
1189-1198.

The impacts of clear-cutting, road construction,
and slash burning were studied for 11 years,
Sediment production was doubled after road
construction but before logging in one watershed and
tripled after burning and clear-cutting. Felling and
yarding did not contribute significantly to sediment
production. Conclusions were limited because of
annual variation for each watershed, variation
between watersheds, and variation with stage of the
process.

[LOGGING IMPACTS; SEDIMENTATION;
WATERSHED]

232. Brown,J (1993): Play hard, play fair,
nobody hurt. p.128-129. In: Tellman,B;
Cortner,HJ; Wallace, MG; DeBano,LF;
Hamre,RH [tech. coord.]. Riparian Management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

Strategies for river protection should include: 1)
maintaining a regular presence at the statehouse and
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being available to legislators and agency personnel;
2) avoid using deceptive tactics, gross exaggerations
or misleading half-truths; and 3) those playing the
political game must be sensitive and respectful to the
needs and limitations of others.

[POLITICAL ISSUES; RIPARIAN HABITAT;
RIVER ECOLOGY]

233. Brown,JE (1994): Oregon's Forest Practices
Act and riparian rules. p.51-59. In:
Fredericton,NB |ed.]. Proceedings of the
symposium on riparian zone management.
Canadian Forest Service (Maritimes Region).
Natural Resources Canada.

Recent legislation amending Oregon's Forest
Practices Act called for the Board of Forestry to
review its classification of waters of the state and
make appropriate changes to its riparian
administrative rules. The Legislative Assembly did
not provide any direction about the expected levels of
protection for fish, wildlife, biodiversity, etc. To
further complicate matters, the parties involved in
negotiating the development of the Bill would not
agree to a negotiated process to establish the levels of
protection and develop the rules. Rather, they
demanded that the Department of Forestry follow
wherever "good science" might lead. Additionally,
the Legislature constrained the project by
establishing a deadline. The Department staff is
currently working to redraft the administrative rules.
[FOREST MANAGEMENT; POLICY; RIPARIAN
HABITAT]

234. Brown,JK (1989): Effects of fire on aquatic
systems. p. 106-110. In: Proceedings of the wild
trout IV symposium. Mammoth, WY. 18-19
September 1989.

Fire affects spawning areas and food habitat in
streams by indirectly influencing water flow,
nutrients, erosion, sedimentation, debris, and water
temperature. The response of vegetation following
fire is the most important factor affecting aquatic
areas. Effects of fire on aquatic systems vary over
time tending to be detrimental at first but often
beneficial later.

[FIRE IMPACTS; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

235. Brown,MK; Parsons,GR (1979): Waterfowl
production on beaver flowages in a part of
northern New York. New York Fish and Game
Journal 26(2), 142-153.

Waterfowl were observed on numerous
occasions on selected beaver flowages in upstate
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New York. These flowages were classified as new
active, old active, or abandoned. New active
flowages were used to a greater degree than the other
classifications. The use by waterfowl of these
flowages was concluded to be sufficient to warrant a
beaver management program that would in turn
benefit waterfowl.

[BEAVER; RIPARIAN HABITAT; WATERFOWL
MANAGEMENT)]

236. Brown,TC; Daniel,TC (1991): Landscape
aesthetics of riparian environments: Relationship
of flow quantity to scenic quality along a wild and
scenic river. Water Resources Research 27(8),
1787-1795.

The relationship between flow quantity and
scenic quality was measured for a "wild and scenic"”
river in Colorado. Respondents’ scenic beauty
judgements of video sequences depicting the river at
flow rates of 120 to 2650 cfs were scaled to an
interval scale measure of perceived scenic beauty
following psycho-physical procedures. Regressions
of scenic beauty on variables describing flow
increased up to about 1100 - 1500 cfs and then fell as
flow continued to increase. Optimum flows for scenic
quality typically occur for two short periods each
year, during the ascending and descending portions
of the annual late spring runoff season.

[RIPARIAN HABITAT; SCENIC QUALITY;
STREAM FLOW]

237. Brunsfeld,SJ; Johnson,FD (1985): Field
guide to the willows of east-central Idaho. College
of Forestry, Wildlife and Range Sciences,
University of Idaho, Moscow, ID. Bulletin No. 39.
95 p.

An illustrated handbook for field identification
of willow species growing in east-central Idaho. A
key for species identification is included.
[CLASSIFICATION; RIPARIAN PLANTS;
RIPARIAN VEGETATION]

238. Brussock,PP; Brown,AV; Dixon,JC (1985):
Channel form and stream ecosystem models.
Water Resources Bulletin 21(5), 859-866.

The authors propose to classify running water
habitats based on their channel form which can be
considered in three different sedimentological
settings: a cobble and boulder bed channel, a gravel
bed channel, or a sand bed channel. The physical
factors - relief, lithology, and runoff - were selected
as state factors that control all other interacting
parameters associated with channel form. Integrating
these factors produced seven distinct stream regions



each representing a succession of channel forms
downstream. These applications refine the River
Continuum Concept by recognizing the non-
randomness of the effects of geomorphology on
stream ecosystems. This is a regional perspective of
streams that enhances the geographical
considerations affecting study areas.

[CHANNEL MORPHOLOGY;
GEOMORPHOLOGY; SEDIMENTATION;
STREAM ECOLOGY]

239. Bryan,RB; Campbell,IA (1982): Surface
flow and erosional processes in semiarid meso-
scale channels and drainage basins. p.123-133. In:
Proceedings of the Exeter symposium: Recent
developments in the explanation and prediction of
erosion and sediment yield. July 1982. IAHS Publ.
No. 137.

Detailed studies of surface flow and initiation of
channels and drainage networks are facilitated in
badlands where barren, rapidly eroded surfaces offer
ideal sites for micro and meso-scale experiments. In
the micro-scale application, the response of
dessicated shales depends on the detailed interaction
of raindrop impact, particle detachment, surface
sealing and sub-surface flow, while indurated
sandstones and pediments yield flow and sediment
almost instantly, even under low rainfall. The water
and sediment flows from a complex system and
different response thresholds pose considerable
problems for precise monitoring in meso-scale
applications.

[CHANNEL MORPHOLOGY; DRAINAGES;
GEOMORPHOLOGY; STREAMBANK
PROTECTION]

240. Bryant,HT; Blaser,RE; Peterson,JR (1972).
Effect of trampling by cattle on bluegrass yield
and soil compaction of a Meadowville Loam.
Agronomy Journal 64, 331-334.

This study evaluated the tolerance of loam soils
and bluegrass to trampling by cattle. The trampling
pressures, repeated four times a year, were 0, 60, and
120 trips per cow. As trampling pressure increased,
maximum resistance to the penetrometer was
encountered closer to the soil surface. The height of
forage at trampling had no significant effect on either
the force required to penetrate the soil or depth of
soil at which maximum resistance to penetration was
encountered. Increasing trampling pressure had a
significantly adverse effect on forage yield for
tramplings in June and September.

[GRAZING IMPACTS; LIVESTOCK EFFECTS;
SOILS]

241. Bryant,LD (1982): Livestock response to
riparian zone exclusion. Journal of Range
Management 35(6), 780-785.

The best alternative for rapid restoration of
streamside riparian zones is fencing. While excluding
the major portion of the riparian zone by fencing, use
by cows with calves and by yearlings was evaluated
on the remaining portion. Both classes of livestock
generally selected the riparian zone over the uplands
throughout most of the summer grazing season. Both
classes of livestock reversed their selection in favor
of upland vegetation in the latter part of the season.
Slopes less than 35 percent were preferred. Cows
were more selective in use of certain plant
communities than yearlings and, contrary to usual
findings, distributed themselves over the range better
than yearlings. Neither salt placement nor alternate
water location away from the riparian zone
influenced livestock distribution appreciably.
[EXCLOSURES; GRAZING IMPACTS;
LIVESTOCK EFFECTS)]

242. Bryant,LD (1985): Livestock management
in the riparian ecosystem. p.285-289. In:
Johnson,RR; Ziebell,CD; Patton,DR; Ffolliott,PF;
Hamre,RH [tech. coord.|. Riparian ecosystems
and their management: Reconciling conflicting
uses. 16-18 April 1985. Tucson, AZ. USDA Forest
Service. General Technical Report RM-120.
Intensive, long-term livestock grazing has
occurred along most streams in the western United
States. Although most livestock grazing on public
lands is now under some form of management, many
riparian areas are below "good" in ecological
condition, with forage production considerably below
normal. Eight years of research in northeast Oregon
indicates that forage production was increased 1-4 X
through timing and season of grazing. Grazing
systems did not statistically affect plant composition
but production of graminoids and forbs were
increased dramatically.
[GRAZING IMPACTS; GRAZING
TREATMENTS]

243. Bryant,LD; Skovlin,JM (1982): Effect of
grazing strategies and rehabilitation on an eastern
Oregon stream. p.27-30. In: Proceedings: Habitat
disturbance and recovery. California Trout, Inc.,
San Francisco, CA.

Planting conifers adjacent to the riparian zone
was not successful even where cattle did not graze.
Since conifers within the riparian zone or adjacent
flood plain can provide important shade and cover,
however, a successful methodology should be
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pursued. Streambanks can be stabilized by planting
native shrub cuttings, and growth can be accelerated
if they are protected from grazing. Browsing of
native shrubs, primarily mountain alder, averaged
between 60-65 percent, where cattle, deer, and elk
had unlimited access, regardless of grazing treatment.
Big game apparently accounted for 25-30 percent of
this use. This degree of browsing did not appear to be
detrimental to established shrubs, it could have
adverse effects on natural regeneration and stand
recruitment.

[GRAZING IMPACTS; GRAZING TREATMENTS;
RIPARIAN RESTORATION; RIPARIAN
VEGETATION]

244. Bryant,MD (1983). The role and
management of woody debris in west coast
salmonid nursery streams. North American
Journal of Fisheries Management. 3:322-330.
Management techniques for small streams in
logged watersheds frequently include debris removal.
Many stream cleaning techniques, however, overlook
important habitat requirements of juvenile salmonids.
Reviews of past management practices show little
systematic evaluation or monitoring of biological or
physical effects. This paper discusses: 1) past vs.
current management of woody debris resulting from
logging operations; 2) summarizes the role of woody
debris and its effect on salmonid habitat; and 3)
presents general guidelines for debris management in
anadromous salmonid streams.
[FISH HABITAT; LARGE WOODY DEBRIS;
LOGGING IMPACTS]

245. Bryant,MD (1985): Changes 30 years after
logging in large woedy debris, and its use by
salmonids. p.329-334. In: Johnson,RR;
Ziebell,CD; Patton,DR; Ffolliott,PF; Hamre,RH
[tech. coord.]. Riparian ecosystems and their
management: Reconciling conflicting uses. 16-18
April 1985. Tucson, AZ. USDA Forest Service.
General Technical Report RM-120.

Changes in large woody debris in fourth- and
fifth-order salmon streams with logged, unlogged,
and partially logged riparian zones were documented
over a 30-year period. Most changes in the amount of
large woody debris occurred in the logged systems.
During and immediately after logging large increases
were noted. Amounts in the other categories
remained relatively stable. Thirty years after logging,
habitat formed as a result of large debris provided
important rearing areas for juvenile salmonids.
Results from this study emphasize the importance of
managing riparian zones as a source of large organic
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debris.
[FISHERIES; LARGE WOODY DEBRIS;
LOGGING IMPACTS; RIPARIAN HABITAT]

246. Bryant,MD; Everest, FH (1998):
Management and condition of watersheds in
southeast Alaska: The persistence of anadromous
salmon. Northwest Science 72(4), 249-269.

Numerous intact or lightly disturbed watersheds
are present throughout southeast Alaska that support
abundant and diverse populations of anadromous
salmonids. Significant human disturbance of the
watersheds did not begin until the 1950's with the
advent of commercial logging. The most intensive
logging occurred in the first 20 years when there
were few constraints. As a result, there is a legacy of
streams with deteriorating habitat from that period.
Escapement records on specific watersheds that were
most affected by management are lacking. The
present status of salmon stocks may be attributed to
abundant intact watersheds, high marine survival,
and escapement levels that fully seed most
watersheds. Intact watersheds are the key to
maintaining sustainable salmon stocks in this region.
[ANADROMOUS FISH; FISH HABITAT,;
LOGGING IMPACTS; WATERSHED)]

247. Buckhouse,JC (1980): Water quality and its
relationship to range livestock. p.1-3. In:
Proceedings of the 1980 summer meeting of the
American Society of Agricultural Engineers. 15-18
July, 1980. San Antonio, TX.

There have been many concerns in recent years
over the compatibility of domestic livestock and
other multiple uses. It appears that with appropriate
managerial constraints, livestock can be compatible,
and even an important managerial tool, in
rangeland/riparian ecosystems.

[GRAZING IMPACTS; STREAMBANK
STABILITY; WATER QUALITY]

248. Buckhouse,JC (1984): Riparian shrubby
vegetation protection against herbivore browsing.
Water Resources Research Institute, WRRI-94.
Corvallis, OR. 8 p.

Plastic caps can be used to protect replanted
shrubs from browsing by livestock. The caps provide
adequate protection and divert the livestock to older
shrubs.

[GRAZING IMPACTS; RIPARIAN
RESTORATION]

249. Buckhouse,JC (1984): Riparian shrubby
vegetation protection against herbivore grazing.



p.1-2. 1984 Progress report -- Research in
rangeland management. Agricultural Experiment
Station, Oregon State University Corvallis, OR.
Special Report 715.

Plastic-mesh bud caps have been used
inexpensively to protect replantings in forest clear-
cuts. Their application to riparian zone plantings
needs feasibility testing to determine if quick,
low-cost rejuvenation of overgrazed streambanks
might be possible while continuing to permit
livestock needed livestock browsing of mature
riparian vegetation.

[GRAZING IMPACTS; RIPARIAN
RESTORATION; RIPARIAN VEGETATION]

250. Buckhouse,JC (1985): Water and people:
Common denominators in riparian zones.
p.369-370. In: Johnson,RR; Ziebell,CD;
Patton,DR; Ffolliott,PF; Hamre,RH [tech. coord.].
Riparian ecosystems and their management:
Reconciling conflicting uses. 16-18 April 1985.
Tucson, AZ. USDA Forest Service. General
Technical Report RM-120.

There are many approaches to allocating water.
People are much harder to manage since they work
from diverse social, psychological, economic, and
aesthetic backgrounds. Any approach that brings
people together makes the most sense for multiple
use management.

[COLLABORATION; HUMAN IMPACTS;
RIPARIAN HABITAT; WATER ALLOCATION]

251. Buckhouse, JC (1986): Riparian responses to
various grazing systems and to periodic ice flows.
p. 79-86. In: Gudmundsson,O. [ed.}. Grazing
research at northern latitudes workshop. 5-10
August 1986. Hvanneyri, Iceland, NATO
Advanced Science Institutes Series: Series A. Life
Sciences, Vol. 108.

The rest-rotation grazing system appeared to
favor increased infiltration, while deferred rotation
and season-long grazing did not enhance and
probably hindered it. Infiltration responded positively
to a short-duration, high-intensity deferred rotation
scenario in September and negatively to the same
application in October because of the onset of fall
rains. No grazing and season-long grazing following
long periods of rest (4 years) appeared to be
associated with the least bank loss. Season-long
grazing for five consecutive years was associated
with the most bank sloughing. Winter processes are
also powerful influences on bank erosion. Major ice
floes caused bank erosion throughout the whole
stream system without regard to previous grazing

treatment.

[GRAZING IMPACTS; GRAZING TREATMENTS;
LIVESTOCK EFFECTS; RIPARIAN
VEGETATION; RIVER ECOLOGY]

252. Buckhouse,JC; Bohn,CC (1983): Response
of coliform bacteria concentration to grazing
management. p.1-7. In: 1983 Progress Report
--Research in Rangeland Management.
Agricultural Experiment Station, Oregon State
University Corvallis, OR. Special Report 682.

T-tests were applied to determine if coliform
counts changed significantly within grazing
treatments/systems. Although large numerical
differences were seen, differences between grazing
systems were not statistically significant. The number
of colonies and the range of the counts generally
decreased the first year livestock were not present.
These numbers, however, were not statistically
significant. Interpretation of coliform data from
non-point sources must be cautious and must
recognize a large number of sources of variation.
Recent literature suggests large indicator bacteria
populations are present in the bottom sediments and
may or may not track with pathogenic organisms.
[COLIFORM BACTERIA; GRAZING IMPACTS;
GRAZING TREATMENTS; NON-POINT SOURCE
POLLUTION; RIPARIAN MANAGEMENT ZONE;
WATER QUALITY]

253. Buckhouse,JC; Gaither,RE (1982): Potential
sediment production within vegetative
communities in Oregon's Blue Mountains. Journal
of Soil and Water Conservation March-April,
1982, 120-122.

A Rocky Mountain infiltrometer that simulated
convectional rainstorms of 10 cm in 28 minutes was
utilized to generate potential sediment losses from 10
natural ecosystems in Oregon's Blue Mountains. The
grassland ecosystem produced a potential sediment
loss of 431 km/ha. Sagebrush and juniper ecosystems
showed potential sediment losses exceeding the
losses in all other ecosystems with rates of 1,284 and
1,572 km/ha, respectively. As ecological condition
class and/or vegetative productivity class changed
within ecosystems, statistically significant changes in
potential sediment production occurred.
[HYDROLOGY; SEDIMENTATION; SOILS;
WATERSHED]

254. Buckhouse,JC; Skovlin,JM (1979):
Streambank erosion in a Blue Mountain stringer
meadow in response to livestock and big game
grazing management. p. 2-4. In: Progress report --
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Research in rangeland management. Agricultural
Experiment Station, Oregon State University,
Corvallis, OR. Special Report No. 549.
Streambank erosional losses in response to
several management schemes continue to be
investigated on Meadow Creek in the Blue
Mountains of Oregon. Evidence indicates that after
two years of grazing treatment, no significant
differences were apparent. It appeared that the over
wintering processes of high water ice floes and
channel physiognomy were at least as important in
this stream system as the grazing management
schemes under investigation.
[EROSION; GRAZING IMPACTS; RIPARIAN
HABITAT; RIPARIAN MANAGEMENT ZONE;
STREAMBANK PROTECTION)]

255. Buckhouse,JC; Skovlin,JM; Knight,RW
(1981): Streambank erosion and ungulate grazing
relationships. Journal of Range Management
34(4), 339-340.

Erosional patterns of streambanks were studied
for 3 years in the Blue Mountains of Oregon.
Livestock grazing use at the rate of 3.2 ha/AUM (8
acres/AUM) had not accelerated streambank
degradation. Most erosion occurred during wintering
periods and this erosion has been independent of
grazing season treatments. It appeared that high
runoff and occasional ice flows were the most
significant factors in bank cutting on this stream.
[EROSION; GRAZING IMPACTS; RIVER
ECOLOGY; STREAMBANK PROTECTION]

256. Buckhouse,J; Todd,R (1998): Making
watershed management a community activity.
p.291. In: Potts,DF |[ed.]. Rangeland management
and water resources: Proceedings of the AWRA
specialty conference. American Water Resources
Association. 27-29 May 1998. Reno, NV.
Watershed management education is predicated
upon three principles: 1) ecological reality and
sustainability, 2) economic stability, and 3) social
acceptability. The process of providing solid
ecological principles and facts to local communities,
where grass roots development of local watershed
plans take place is described.
[PLANNING; WATERSHED]

257. Buckner,DL; Wheeler,RL (1988):
Construction of cattail wetlands along the East
Slope of the Front Range of Colorado. p.126-131.
In: Mutz,K; Cooper,DJ; Scott, ML; Miller, LK
[eds.]. Restoration, creation, and management of
wetland and riparian ecosystems in the American
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West. A symposium of the Rocky Mountain
Chapter of the Society of Wetland Scientists.
14-16 November 1988. Denver, CO.

This paper describes the objectives, methods,
and results of construction of 12 acres of cattail
wetland at Boulder Reservoir and discusses
recommended procedures and potential problems for
similar projects along the east slope of the Front
Range, Colorado. Use of live topsoiling was a
feasible means of establishing wetland vegetation
quickly, with a high diversity of species. Cattails
were propagated by seed resulting in almost-mature
stands in about four months. The creation of
appropriate hydrological conditions was more critical
than propagating wetland species.

[CREATED WETLANDS; RIPARIAN
RESTORATION; WETLANDS]

258. Budd,WW; Cohen,PL; Saunders,PR;
Steiner,FR (1987): Stream corridor management
in the Pacific Northwest: 1. Determination of
stream corridor widths. Environmental
Management 11(5), 587-597.

Growth in King County, Washington, has placed
pressure on stream corridors. Past studies and
existing literature were used to provide guidelines for
determining optimal stream corridor widths.
[BUFFER ZONES; RIPARIAN ZONES;
WATERSHED]

259. BullLEL; Skovlin,JM (1982): Relationships
between avifauna and streamside vegetation.
p.496-506. In: Transactions of the forty-seventh
North American wildlife conference.

The avifauna is influenced by the deciduous
vegetation in riparian habitats. One group of birds,
the deciduous users, is particularly dependent on
shrubs and deciduous trees for nesting and feeding.
By understanding the associations between birds and
habitat, management activities can be implemented to
provide appropriate habitat for desired species.
Removal of vegetation that reduces structural
diversity also reduces bird diversity. Management by
limited entry or closure during the spring nesting
season may restore habitat and, as a result, maintain
bird populations.

[AVIAN ECOLOGY; RIPARIAN HABITAT]

260. Bunte,K (1996): Analysis of the temporal
variation of coarse bedload transport and its grain
size distribution: Squaw Creek, Montana, USA.
USDA Forest Service. General Technical Report
RM-GTR-288. 124 p.

A continuous record of coarse material bedload



transport was obtained for an entire snowmelt at
Squaw Creek, a gravel-bed mountain stream. The
measuring principle, the Magnetic Tracer Technique,
makes use of naturally magnetic rocks (andesites)
which induce a voltage peak as they pass over a
detector log installed across the channel bottom.
Signal rates were counted for 1-hour and 5-minute
intervals and yielded a 17-day and a 3-day time
series. Bedload transport exhibits recurring wave
patterns and disintegrates into fluctuating and
pulsating transport features as the temporal resolution
is increased. The wide scatter in the relationship
between bedload transport and discharge indicates
that other parameters than flow affect bedload
transport as well.

[BEDLOAD; GEOMORPHOLOGY;
SEDIMENTATION]

261. Burghduff,AE (1934): Stream improvement.
California Fish and Game 18 (1932-34), 113-118.

Stream improvement is a phase of conservation
that may be divided into two classes of endeavor: 1)
retardation of stream flow by the construction of
dams or weirs; and 2) storage of water near the
source of streams to be released in a continuous
quantity sufficient to maintain stream flow during
that portion of the year when streams would normaily
be low or dry. Numerous examples of stream
improvements in California are discussed.
[RIPARIAN RESTORATION; STREAM
IMPROVEMENTS)]

262. Burgi,PH; Karaki,S (1971): Seepage effect
on channel bank stability. Journal of Irrigation
and Drainage Engineering 97(No. IR1), 59-72.
Seepage flow frequently occurs across
boundaries of unlined channels but the effect on bank
stability is not clearly understood. Due to a general
opinion that seepage effects are small, they are
generally neglected in channel design. The basic
objective of this study was to develop an empirical
relationship between the seepage forces acting on a
side slope of a channel and the stability of the side
slope with various flow conditions present in the
channel. The relationship shown provides significant
insight into the process of channel side slope erosion
when ground water seepage is prevalent.
[CHANNEL MORPHOLOGY; STREAMBANK
STABILITY; SURFACE WATER-
GROUNDWATER INTERACTION]

263. Burke,IC; Reiners, WA; Schimel,DS (1989):
Organic matter turnover in a sagebrush-steppe
landscape. Biogeochemistry 7, 11-31.

Laboratory incubations of N-amended soils from
a sagebrush steppe in south-central Wyoming
indicate that nutrient turnover and availability have
complex patterns across the landscape. Total and
available N and P and microbial C and N were
highest in topographic depressions characterized by
tall shrub communities.
[LANDSCAPE ECOLOGY; NUTRIENT CYCLES;
RIPARIAN HABITAT; SOILS]

264. Burke,TD; Robinson,JW (1979): River
structure modifications to provide habitat
diversity. p.556-561. In: Swanson,GA [ed.]. The
mitigation symposium: A national workshop for
mitigating losses of fish and wildlife habitat.
USDA Forest Service. General Technical Report
RM-65.

A discussion of the beneficial and detrimental
effects of the Missouri River Bank Stabilization and
Navigation Project and descriptions of structure
modifications used to improve fish and wildlife
habitats, flood carrying capacity, and accretion
control. Methods include notched, rootless, and low
elevation structures.

[RIPARIAN HABITAT; RIPARIAN
RESTORATION]

265. Burkham,DE (1976): Hydraulic effects of
changes in bottom-land vegetation on three major
floods, Gila River in southeastern AZ, USDI
Geological Survey. Professional Paper 655-J. 14 p.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; FLOOD IMPACTS; RIPARIAN
VEGETATION]

266. Burns,JW (1981): Public values and
riparian systems. p. 226-227. In: Warner,RE;
Hendrix,KM [eds.]. California riparian systems
conference. 17-19 September 1981. University of
California. Davis, CA.

[ECONOMICS; RIPARIAN HABITAT]

267. Burns,RG; Huendo,LM; Neary,DG (1995):
Low cost methods to control sedimentation from
roads. p.121-127. In: Aguirre-Bravo,C; Villa-
Salas,AB [comp.]. Partnerships for sustainable
forest ecosystem management: Fifth Mexico/U.S.
biennial symposium. 17-20 October 1994.
Guadalajara, Jalisco, Mexico.

Throughout the world there are many km of
roads or natural surface roads located along streams.
Sediment reduces the water quality for human uses
and aquatic ecosystem productivity. One objective of
road management should be to protect adjacent
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resources, such as streams and riparian areas.
Common practices presented in this paper can be
built by hand or machines using resources that are
commonly available in the area. These include: wing
ditches, sediment traps, berms, weeps, outslopes,
humps, and relief pipes. These practices are
described and illustrated.

[ROAD IMPACTS; SEDIMENTATION; STREAM
IMPROVEMENTS; WATER QUALITY]

268. Bury,RB (1987): Ecological relationships of
riparian systems and associated uplands:
Amphibians and reptiles. In: Streamside
management: Riparian wildlife and forestry
interactions. An interdisciplinary symposium.
11-13 February 1987. University of Washington.
Seattle, WA.

This paper discusses the occurrence and
abundance of amphibians and reptiles in aquatic and
riparian zones in the Pacific Northwest. Most species
of herpetofauna have distinct habitat preferences or
associations. Stream size is an important determinant
of the fauna as well as development of the riparian
zone. Composition of herpetofauna varies across a
gradient from headwaters through a transition to
rivers. Many species use the riparian zone for cover
and breeding habitat, but in the Pacific Northwest the
riparian zone is relatively narrow and often bordered
by extensive stands of conifers. This zone is
functionally an extension of the aquatic habitat,
which the author defines as an interdependent unit:
the bank - aquatic- riparian Zone (BAR).
[HERPETOFAUNA; RIPARIAN ECOLOGY;
RIPARIAN HABITAT]

269. Busby,FE (1979): Riparian and stream
ecosystems, livestock grazing, and multiple-use
management. p.6-12. In: Cope,OB [ed.|. Forum --
Grazing and riparian/stream ecosystems. 3-4
November 1978. Denver, CO. Trout Unlimited,
Inc.

Unregulated livestock grazing in an area through
which a trout stream flows can result in a
retrogressive process, but it does not have to result in
these impacts. This paper discusses: 1) trends of
livestock grazing and other uses of western
rangelands in which riparian/stream habitats occur; 2)
implications of use trends to past and present
ecological condition of riparian/stream habitat; and
3) range, livestock, and multiple-use management
approaches that might help improve and maintain
desirable riparian and stream ecosystem conditions.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
MULTIPLE USE; RIPARIAN ECOLOGY]
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270. Busch,DE (1995): Effects of fire on
southwestern riparian plant community structure.
The Southwestern Naturalist 40(3), 259-267.
Studies of plant water- and salinity-relations
suggest that halophytic riparian shrubs may recover
from burning more efficiently than do mesophytic
trees. A compilation of fire records from the lower
Colorado River floodplain was used to assess the
change in riparian community structure resulting
from fire, Approximately 37 percent of the riparian
vegetation in the study area burned during the
12-year period evaluated. Fire extent was associated
with the area of salt-cedar burned, whereas fire
affected disproportionately small areas formerly
dominated by mesquite. Salt-cedar and arrow-weed
were dominant in post-fire riparian communities.
Arrow-weed replaced riparian trees in response to
fire in habitats dominated by cottonwood/willow and
mesquite. Species turnover was low over the post-fire
periods evaluated, so the replacement of riparian
forests by water- or salinity-stress tolerant shrubs can
be considered long-lived.
[EXOTICS; FIRE IMPACTS; RIPARIAN FOREST;
RIPARIAN HABITAT; RIPARIAN SHRUBS;
SALT-CEDAR]

271. Busch,DE; Scott, ML (1995): Western
riparian ecosystems. p.286-290. In: Our living
resources: A report to the nation on the
distribution, abundance, and health of U.S. plants,
animals, and ecosystems. USDI National
Biological Survey. Washington, DC.

Health of natural riparian ecosystems is linked to
the periodic occurrence of flood flows, associated
channel dynamics, and the preservation of base flows
capable of sustaining high floodplain water tables.
Establishment of native riparian vegetation is
diminished when the frequency and magnitude of
peak river flows are reduced. Water uptake and
water-use patterns indicate that native trees are
replaced by non-native species in riparian ecosystems
where streamflows are highly modified. Additional
factors threaten riparian integrity including:
groundwater pumping, grazing, timber harvest, and
land-clearing. Studies underway will focus on the
effects of global climate change on the encroachment
of exotic plants into riparian ecosystems.

[EXOTICS; RIPARIAN HABITAT; RIPARIAN
VEGETATION]

272. Busch,DE; Smith,SD (1992): Fire in a
riparian shrub community: post-burn water
relations in the Tamarix-Salix association along
the lower Colorado River. p.52-55. In: Clary, WP;



McArthur,ED; Bedunah,D; Wambolt,CL
Icomp.]. Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

Hydraulic efficiencies in willow and salt-cedar
may contribute to differences in fire recovery. Higher
water potentials in burned salt-cedar relative to
unburned plants and the opposite response in willow
provide evidence that post-fire water stress is reduced
in the former but not the latter. Diurnal patterns of
stomatal conductance are also consistent with the
existence of more vigor in burned salt-cedar than
burned willow.

[EXOTICS; FIRE IMPACTS; RIPARIAN
HABITAT; RIPARIAN SHRUBS; SALT-CEDAR;
WATER STRESS; WILLOW]

273. Butt,AZ; Ayers,MB; Swanson,S; Tueller,PT
(1998): Relationship of stream channel
morphology and remotely sensed riparian
vegetation classification. p. 409-416. In: Potts,DF
|ed.]. Range management and water resources:
Proceedings of the AWRA specialty conference.
American Water Resources Association. 27-29
May 1998. Reno, NV.

This study suggests that there may be greater
utility in monitoring stream restoration and
management by combining observations of remotely
sensed and ground based data along the entire stream.
The authors classified the reaches of two streams in
the Lake Tahoe Basin according to the Rosgen
system; and simultaneously used airborne
multispectral videography to produce riparian
vegetation maps. Combining these data allowed them
to examine the relationships between the stream
morphology and riparian vegetation over large areas.
Significant differences among stream reach types
were found in vegetation cover estimates. The
current data, however, is still insufficient to derive
strong inferences using multiple regression.
[CHANNEL MORPHOLOGY; CLASSIFICATION;
REMOTE SENSING; RIPARIAN RESTORATION;
RIPARIAN VEGETATION]

274. Butterick,M (1993): A view from the federal
government. In: Tellman,B; Cortner,HJ;
Wallace,MG; Debano,LF; Hamre,RH [tech.
coord.]. Riparian management: Common threads
and shared interests. USDA Forest Service.
General Technical Report RM - 226. 419 p.

The Watershed Protection Approach (WPA)
continues to be an effective program for U.S.
Environmental Protection Agency (EPA) by

refocusing the existing programs of EPA and other
state and federal agencies on pollution and habitat
degradation problems. The basic components of this
strategy are: 1) risk-based geographic targeting; 2)
stakeholder involvement; and 3) integrated solutions.
Lessons learned from this program will be applied to
future watershed planning efforts.

[POLLUTION; RIPARIAN HABITAT;
WATERSHED)]

275. Caffrey,J; Rivers,J (1993): The Bluewater
Creek story - rebuilding a land ethic. p.391-394.
In: Tellman,B; Cortner,HJ; Wallace,MG;
Debano,LF; Hamre,RH [tech. coord.). Riparian
management: Common threads and shared
interests. USDA Forest Service. General Technical
Report RM-226.

The Bluewater Creek watershed in the Zuni
Mountains of northwest New Mexico has a long
history of man-caused exploitation and land abuse. A
rehabilitation program, beginning in 1986, utilized
funding for reforestation, watershed structures, and
recreation improvements to promote multi-resource
management of the area. Large numbers of
volunteers, partners, and cooperators contributed to
the variety and success of the completed project. This
project was remarkable for two primary reasons:
short-term resource recovery and public involvement.
[COLLABORATION; LAND USE; PLANTINGS;
RIPARIAN RESTORATION]

276. Cagney,J (1993): Riparian area
management: Green-line riparian-wetland
monitoring. USDI Bureau of Land Management.
Technical Reference 1737-8. 45 p.

The green-line monitoring method is a viable
alternative for developing the vegetation portion of
an Activity Plan. Green-line vegetative data are an
ideal complement to data collected by wildlife and
fishery biologists, soil scientists, and hydrologists, in
order to evaluate the complex relationships found in
riparian areas. The method is described and
illustrated with photos and diagrams.

[GREEN-LINE METHOD; MONITORING; PLANT
COMMUNITIES; RIPARIAN HABITAT;
WETLANDS]

277. Calamusso,B; Rinne,JN (1996): Distribution
of the Rio Grande cutthroat trout and its
co-occurrence with the Rio Grande sucker and
Rio Grande chub on the Carson and Santa Fe
National Forests. p.157-167. In: Shaw,DW;
Finch,DM |[tech. coord.]. Desired future conditions
for Southwestern riparian ecosystems: Bringing
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interests and concerns together. USDA Forest
Service. General Technical Report RM-GTR-272.
Studies were initiated in June, 1994, by the
USDA Forest Service to update knowledge on the
distribution of the Rio Grande cutthroat trout and it's
co-occurrence with two native cypriniforms, Rio
Grande sucker and the Rio Grande chub. Rio Grande
cutthroat trout has been reduced to 5-7 percent of its
former range. The decline is continuing. Remaining
populations of pure Rio Grande cutthroat need to be
protected and management efforts to reintroduce the
species into its former range need to continue.
[FISH MANAGEMENT; FISHERIES; RIPARIAN
HABITAT; TROUT]

278. Cale,WG; Henebry,GM; Yeakley,JA (1989):

Inferring process from pattern in natural
communities. Can we understand what we see?
BioScience 39(9), 600-605.

The study of pattern, isolated from the biological
processes that generate it, is not likely to advance
ecosystem theory. That is because multiple process
configurations can produce the same pattern,
understanding and predictive capability. Pattern must
evolve from analysis of fundamental ecological
processes. A hypothetical system is presented as a
model of two natural processes.

[CHANNEL MORPHOLOGY; ECOSYSTEM
MANAGEMENT; LAND USE; LANDSCAPE
ECOLOGY; MODELING]

279. Calhoun,J (1987): Riparian management
practices of the Washington Department of
Natural Resources. In: Streamside management:
Riparian wildlife and forestry interactions. An
interdisciplinary symposium. 11-13 February
1987. University of Washington. Seattle, WA.
The Washington State Department of Natural
Resources has been practicing riparian protection
practices on its 2.1 million acres of forest land for 20
years. Operational experience and technical
knowledge of riparian systems have increased
through time as public policy has developed. The
Department's Forest Management Plan was adopted
in 1984.
[RIPARIAN FOREST; RIPARIAN HABITAT]

280. Callicott, JB (1991): Conservation ethics
and fishery management. Fisheries 16(2), 22-28.
All decisions and all actions are necessarily
based on both facts and values. From a practically
infinite variety of possibilities, we choose certain
ends as well as the technical ends to achieve them.
Ethics or morality - the science of value - is
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therefore inescapable. A brief history and analysis of
the several ethics governing the American
conservation movement since its inception are
provided. But, because Aldo Leopold’s Land Ethic is
firmly grounded in evolutionary and ecological
biology, it ought to provide the moral anchor for
conservation in the present and in years ahead.
[CONSERVATION BIOLOGY; FISHERIES;
LAND ETHICS]

281. Cameron,FW (1993): Malheur National
Wildlife Refuge. p.364-368. In: Tellman,B;
Cortner,HJ; Wallace, MG; DeBano,LF;
Hamre;RH |[tech. coord.|. Riparian management:
Common threads and shared interests. USDA
Forest Service. General Technical Report
RM-226.

The land use pattern of Malheur National
Wildlife Refuge has been dominated by livestock
grazing for 140 years. Currently, grazing is still
allowed but only in circumstances that benefit
wildlife objectives. Consequently, there has been a
transition in which 100,000 AUMSs were reduced on
the Refuge and only 15 percent of the available
habitat is presently utilized by livestock. Other
changes include the current encouragement of willow
regrowth when previously they were considered
counterproductive. Such changes in management
direction require the involvement and participation of
all affected interests.

[GRAZING IMPACTS; GRAZING TREATMENTS;
HISTORIC RECORDS; RIPARIAN HABITAT;
RIPARIAN RESTORATION]

282. Campbell,AG; Franklin,JF (1979): Riparian
vegetation in Oregon's western Cascade
Mountains: composition, biomass, and autumn
phenology. Coniferous Forest Biome. Bulletin 14,
p.90.

Sixteen understory plant communities in the
riparian zones of small streams were identified and
described. They ranged from pioneer communities on
gravel and rock to well-developed shrub
communities on flood plains and terraces. The Acer
circinatum community had the widest distribution but
the Rubus spectabilis/Ribes bracteosum community
was more common. Biomass estimates were made for
3 stream segments. Abscission and fall senescence
for 13 species were monitored. Leafy and herbaceous
detrital input was timed. Rates of leaf fall and
decadence were related to environmental factors.
[RIPARIAN HABITAT; RIPARIAN
VEGETATION]



283. Campbell,CJ (1970): Ecological implications
of riparian vegetation management. Journal of
Soil and Water Conservation 25(2), 49-52.
Managing riparian vegetation in the Southwest
to increase water yield may require selective clear-
cutting rather than complete removal of riparian
plants to maintain a biological balance and prevent
thermal pollution, channel erosion, and destruction of
aquatic and wildlife habitats.
[HYDROLOGY; RIPARIAN MANAGEMENT
ZONE; WATER YIELD]

284. Campsey,L (1991): Riparian management
improves western rangeland. Rangelands 13(1),
26-27.

The efforts of rancher Bill Gibbs of Wells,
Nevada were recognized for improving riparian
conditions on his public lands allotment. Water
developments, grazing systems, salting practices, and
erosion control structures have contributed to
streambank and riparian recovery.

[GRAZING IMPACTS; GRAZING TREATMENTS;
RIPARIAN HABITAT]

285. Canterbury,RA; Smith,BH (1981): Energy
development in the overthrust belt of
southwestern Wyoming: Present problems and
future potentials for aquatic resources on public
lands. In: Proceedings of the 16th annual
meeting. Colorado-Wyoming Chapter, American
Fisheries Society. 25-26 February 1981. Laramie,
WY. 7p.

[MINING IMPACTS; OIL/GAS IMPACTS;
RIPARIAN HABITAT]

286. Cantor,LF; Whitham,TG (1989):
Importance of below ground herbivory: Pocket
gophers may limit aspen to rock outcrop refugia.
Ecology 70(4), 962-970.

Aspens may be limited to rock outcrops that are
largely inaccessible to pocket gophers and act as
refugia from below ground herbivory. The authors
found that distributions of pocket gophers and aspen
were nonoverlapping 93 percent of the time. Pocket
gophers were almost always associated with the deep
soils of mountain meadows while the centers of
aspen clones were almost always associated with
rock outcrops. Although tree ring analyses indicate
that aspens grow best in the deep soils of meadows in
the absence of pocket gophers, when pocket gophers
encounter aspens, tree mortality can be high.
[ASPEN; BELOW-GROUND HERBIVORY;
MEADOWS; RIPARIAN HABITAT; SMALL
MAMMALS]

287. Capen,DE; Low,JB (1980): Management
considerations for nongame birds in Western
wetlands. p.67-77. In: Proceedings, Management
of western forests and grasslands for nongame
birds. 11-14 February 1980. Salt Lake City, UT.
USDA Forest Service. General Technical Report
INT-86.

Management practices which may enhance
habitat for birds include manipulating water levels;
maintaining isolated stands of emergent vegetation;
creating islands and furrows; altering the composition
of emergent vegetation; and controlling livestock
access. The practices benefit most wetland birds,
game and nongame, but may be selectively employed
to favor certain groups of nongame species if
management practices dictate. Four types of wetlands
which are distinguished by degree of water
permanence, soil salinity, and composition of aquatic
habitats are described.

[AVIFAUNA; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; WETLANDS]

288. Carling,PA; Williams,JJ; Kelsey,A;
Glaister,MS; Orr,HG (1998): Coarse bedload
transport in a mountain river. Earth Surface
Processes and Landforms 23, 141-157.

Coarse bedload transport dynamics were
investigated utilizing hydrodynamic and sediment
transport data obtained in an extensively
instrumented study reach in Montana. Data show that
initiation of bedload transport was accompanied by a
reduction in bed roughness and by changes in bulk
dynamic parameters. For larger discharges, coarser
fractions of the bed material mobilized, and bedload
transport rates and average hydraulic parameters
stabilized. As discharge reduced, mobile coarse
particles became less frequent and deposited fine
particles were removed, resulting in an increase in
bed roughness. Bedload pulses were aperiodic but
spatially variable.

[BEDLOAD; HYDROLOGY; SEDIMENTATION;
STREAM FLOW]

289. Carlson,JR (1991): Selection, production,
and use of riparian plant materials for the western
United States. p.55-67. In: Proceedings,
Intermountain Forest Nursery Association. 12-16
August 1991. Park City, UT. USDA Forest
Service. General Technical Report RM-211.
Riparian plantings are established to restore
native plant communities, stabilize streambanks and
shorelines, restore fish and wildlife habitat, improve
surface and ground water quality, and control weedy
phreatophytes. Native planting stock may be
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collected from local sources or provided by
commercial nurseries. Source guidelines are based on
relatively narrow target areas inferred from riparian
site classifications and constrained by limited
knowledge of the genetic structure of plants. Riparian
plant cultivars are developed with specific structural
attributes. Nurseries should emphasize production of
large plant materials, such as stumps and poles.
[PHREATOPHYTES; PLANT MATERIALS;
PLANTINGS; RIPARIAN RESTORATION]

290. Carlson,JR; Conaway,GL; Gibbs,JL;
Hoag,JC (1992): Design criteria for revegetation
in riparian zones of the Intermountain area.
p.145-150. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt;CL [tech. coord.].
Proceedings - Symposium on ecology and
management of riparian shrub communities. 29-
31 May 1991. Sun Valley, ID. USDA Forest
Service. General Technical Report INT-289.
Design criteria for the USDA Soil Conservation
Service channel vegetation practice for the
Intermountain area consider watershed condition,
geomorphology, stream types, community types,
stream size, velocity, sinuosity, and bank slope,
uniformity, and stratigraphy. Performance standards
address benefits to soil stability, fish and wildlife
habitat, water quality and esthetic and recreational
value.
[RIPARIAN RESTORATION; RIPARIAN ZONES]

291. Carlson,JY; Andrus,CW; Froehlich, HA
(1990): Woody debris, channel features, and
macroinvertebrates of streams with logged and
undisturbed riparian timber in northeastern
Oregon, USA. Canadian Journal of Fish Aquatic
Science 47(6), 1103-1111.

Macroinvertebrate communities and several
aspects of fish habitat were examined for northeast
Oregon stream segments. Amounts of woody debris
in streams and pools formed by the debris were
similar between undisturbed and logged sites. Pool
volume was inversely related to stream gradient and
directly related to the amount of woody debris in the
stream. Stream surface substrate composition was not
significantly different between streams in logged and
undisturbed areas. Macroinvertebrate density was 20
to 113 percent greater at the logged sites and
diversity was similar at undisturbed and logged sites.
Macroinvertebrates were most abundant at lower
elevation streams and at streams less shaded by
surrounding vegetation. Timber harvesting does not
appear to have damaged aquatic insect habitat and
pool abundance was not altered, suggesting the
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habitat's carrying capacity for fish was not affected.
[FISHERIES; LOGGING IMPACTS;
MACROINVERTEBRATES; RIPARIAN
HABITAT]

292. Carpenter,SR; Caraco,NF; Correll,DL;
Howarth,RW; Sharpley,AN; Smith,VH (1998):
Non-point pollution of surface waters with
phosphorus and nitrogen. Ecological Applications
8(3), 559-568.

The major sources of phosphorous and nitrogen
to aquatic ecosystems are agriculture urban activities.
Non-point inputs of nutrients are difficult to measure
because they derive from activities dispersed over
wide areas of land and are variable in time. Based on
a review of scientific literature, the authors conclude
that: 1) eutrophication is a widespread problem in
rivers, lakes, estuaries, and other water bodies; 2)
non-point pollution results primarily from
agricultural and urban activity; 3) inputs of P and N
to agriculture in the form of fertilizers exceed outputs
in produce; 4) nutrient flows to aquatic ecosystems
are directly related to animal stocking densities; 5)
excess fertilization causes a P surplus to accumulate;
and 6) excess fertilization and manure production on
agricultural lands create surplus N, which is mobile
in many soils and often leaches to aquatic
ecosystems.

[AGRICULTURAL IMPACTS; FERTILIZATION;
NON-POINT SOURCE POLLUTION; NUTRIENT
CYCLES; RUNOFF]

293. Carson,MA; Griffiths,GA (1987): Influence
of channel width on bedload transport capacity.
Hydraulic Engineer 113(12), 1489-1509.

Influence of channel width on bedload capacity
in river reaches of given slope, water discharge, and
channel-bed material is examined. The view that
transport capacity is a decreasing function of width is
shown to be dependent upon an invalid premise. The
contrary view that transport capacity increases as
channel width increases are also considered but are
shown to be inconsistent with transport formulas. The
existence of an optimum width that maximizes
capacity is demonstrated.

[BEDLOAD; CHANNEL MORPHOLOGY;
SEDIMENT TRANSPORT]

294. Carson,RG; Edgerton,PJ (1989): Creating
riparian wildlife habitat along a Columbia River
impoundment in north-central Washington.
p.65-69. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt,CL [comp.]. Proceedings -
Symposium on shrub ecophysiology and



biotechnology. USDA Forest Service. General
Technical Report INT-256.

Irrigated riparian plantings totaling 37.5 ha were
developed to compensate for habitats lost as the
result of an increase in the operating level of Rufus
Woods Lake. Twenty four species of shrubs and trees
were planted to provide forage and cover for wildlife.
Soil characteristics, deer browsing, grass
competition, and individual species’ moisture needs
have influenced development of the plantings.
[BROWSING EFFECTS; PLANTINGS; RIPARIAN
HABITAT]

295. Carson,RG; Peek,JM (1987): Mule deer
habitat selection patterns in north-central
Washington. Journal of Wildlife Management
51(1), 46-51.

Habitat selection and movement patterns of mule
deer (Odocoileus hemionus) were studied in north-
central Washington to evaluate the effect of habitat
loss resulting from water impoundment. Deer
preferred the conifer and riparian cover types and the
Breaks Land Form during summer and winter. Big
sagebrush and bitterbrush cover types were also
preferred during winter. Orchard development in this
area had eliminated large amounts of habitat.
[BITTERBRUSH; MULE DEER; RIPARIAN
HABITAT; SAGEBRUSH]

296. Carter,V (1986): An overview of the
hydrologic concerns related to wetlands in the
United States. Canadian Journal of Botany 64,
364-374.

There is a tremendous diversity in wetland types
and wetland vegetation in the United States, caused
primarily by regional, geologic, topographic, and
climatic differences. Wetland hydrology, a primary
driving force influencing wetland ecology,
development, and persistence, is poorly understood.
The interaction between groundwater and surface
water and the discharge - recharge relationships in
wetland affect water quality and nutrient budgets as
well as vegetative composition. Hydrologic
considerations necessary for an improved
understanding of wetland ecology include detailed
water budgets, water chemistry, water regime, and
boundary conditions. These hydrologic functions
include: flood storage and flood-peak
desynchronization; recharge and discharge; base flow
and estuarine water balance; and water quality
regulation. Expanded research and data collection are
needed.

[GROUNDWATER; HYDROLOGY; WETLANDS]

297. Caruso,BS; Ward,RC (1998): Assessment of
non-point pollution from inactive mines using a
watershed-based approach. Environmental
Management 22(2), 225-243.

The watershed-based approach methodology was
designed to use limited stream discharge and
chemical data from synoptic surveys to derive key
information required for targeting impaired water
bodies and critical source areas for detailed
investigation and remediation. It was presented in
this article as steps in a framework including
evaluation of existing data/information and
identification of data gaps; definition of assessment
information goals for targeting and monitoring data;
data collection, management, and analysis; and
information reporting and use for targeting.
[ASSESSMENTS; MINING IMPACTS;
NON-POINT SOURCE POLLUTION; WATER
QUALITY; WATERSHED]

298. Case,RL; Kauffman,JB (1997): Wild
ungulate influences on the recovery of willows,
black cottonwood, and thin-leaf alder following
cessation of cattle grazing in northeastern Oregon.
Northwest Science 71(2), 115-125.

Restoration of degraded riparian ecosystems is
of great importance to recovery of Columbia River
salmonids and riparian-obligate wildlife species.
Willows, thin-leaf alder, and black cottonwood are
important features of regional riparian ecosystems
and have multiple functional roles that influence
biodiversity, water quality, water quantity, and
aquatic/terrestrial food webs and habitats. Livestock
removal and big game exclosures have been
suggested as passive means to riparian restoration.
On Meadow Creek, cattle were removed in 1991 and
elk- and deer-proof exclosures were constructed.
After two years, significant increases in height,
crown area, crown volume, stem diameter, and
biomass were measured both inside and outside the
exclosures. Mean crown volume of willows increased
550 percent inside of wild ungulate exclosures and
195 percent outside. Black cottonwood increased 773
percent inside of exclosures and 808 percent outside.
Thin-leaf alder increased 1,046 percent inside and
198 percent outside. Wild herbivores were found to
have significant influences on the rate of growth for
the parameters of height, crown area, crown volume,
and standing biomass. Riparian plants displayed an
inherent resilience and adaptations to natural
disturbance processes. Additionally, however, there
was a rapid and positive response to cessation of land
use activities, like cattle grazing, that had caused
habitat degradation and prevented recovery.
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[EXCLOSURES; GRAZING IMPACTS;
RIPARIAN SHRUBS; RIPARIAN VEGETATION;
WILD UNGULATES]

299. Chadde,SW; Pfister,RD; Hansen,PL (1989):
Management implications for riparian dominance
types of Montana. p.83-85. In: Gresswell,RE;
Barton,BA; Kershner,JL [eds.]. Practical
approaches to riparian resource management. An
educational workshop. 8-11 May 1989. Billings,
MT.

A classification system of Montana's riparian
plant communities, based on dominant species, was
developed by the Montana Riparian Association. The
dominance-type approach allows land managers to
identify, inventory, and map riparian communities,
plus it provides basic management information for
each type. A weakness of this classification method is
the broad and overlapping range of environments
spanned by individual dominance types.
[CLASSIFICATION; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

300. Chadde,SW; Shelly,JS; Bursik,RJ;
Moseley,RK; Evenden,AG; Mantas,M; Rabe,F;
Heidel,B (1998): Peatlands on National Forests of
the Northern Rocky Mountains: Ecology and
conservation. USDA Forest Service. General
Technical Report RMRS-GTR-11. 75 p.

Peatlands can be an important contributor to
local and regional biological diversity. They may
also have considerable scientific value as repositories
of pollen and ash deposits, providing insight into
post-glacial vegetation and climates. This report
describes physical components, vegetation, vascular
and nonvascular flora, and invertebrate fauna on
peatlands. Detailed site descriptions of 58
northwestern peatlands are included.
[INVERTEBRATES; PEATLANDS; RIPARIAN
VEGETATION; WETLANDS]

301. Chadwick,DH (1990): The biodiversity
challenge. Defenders of Wildlife Magazine.
Portland, OR. 14 p. Defenders Magazine Special
Report.

The essay introduces concepts of island
biogeography and applies these to wildlife survival
on islands of natural habitat created by human
conversion of landscapes. Wildlife conservation is
discussed in terms of conservation of habitat types,
the areal extent and continuity of habitats. The author
believes that conservation is evolving again and that
the challenge now is to conserve the nature of nature
- the power to connect, to sustain, to heal, and to
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invent. This is the substance of biodiversity and
landscape linkages.

[BIODIVERSITY; GAP ANALYSIS; RIPARIAN
HABITAT)]

302. Chainey,S; Yates,G; O'Leary,B (1993):
Groundwater and surface flow models used to
simulate impacts and benefits to riparian
vegetation caused by flood control and water
supply management projects. p.240. In:
Tellman,B; Cortner,HJ; Wallace,MG;
DeBano,LF; Hamre,RH [tech. coord.|. Riparian
management: Commeon threads and shared
interests. USDA Forest Service. General Technical
Report RM-226.

San Simeon Creek, a central California coastal
stream, supports a channel riparian forest that could
potentially be affected by groundwater extraction for
the nearby community of Cambria. A
one-dimensional finite difference groundwater flow
model was "embedded" in a conjunctive use
operations and storage model to show the
interrelation of surface flow in the creek, surface
diversions, seasonal depth to water table, and
evapotranspiration water use by riparian vegetation.
[FLOOD IMPACTS; GROUNDWATER;
HYDROLOGY; RIPARIAN VEGETATION;
WATER SUPPLY]

303. Chalk,DE (1979): Predicting impacts of a
proposed irrigation water conservation project on
wildlife habitat. p.305-309. In: Swanson,GA [ed.].
The mitigation symposium: A national workshop
on mitigating losses of fish and wildlife habitat.
USDA Forest Service. General Technical Report
RM-65.

[rrigation improvements on 84 percent of the
treatable land in the Uintah Basin, Utah, could reduce
water available to phreatophytes by 40 percent,
resulting in the conversion of 19,800 acres of
wetlands to upland habitat. Twenty-three percent of
the water presently diverted for irrigation is
consumed by phreatophytes.

[PHREATOPHYTES; RIPARIAN HABITAT;
WETLANDS]

304. Chambers,JC; Blank,RR; Zamudio,DC;
Tausch,RJ (1999): Central Nevada riparian areas:
Physical and chemical properties of meadow soils.
Journal of Range Management 52(1), 92-99.

There is little existing information on western
riparian soils or the factors that influence them even
though soil characteristics are important for
classifying riparian ecosystem types and evaluating



condition. This study examined the effects of
drainage basin geology and water table depth on soil
morphology and soil physical and chemical
properties of meadow sites. High water table sites
had organic matter, total nitrogen, cation exchange
capacity, and extractable K, but lower pH than low
water table sites. Additionally, high water table sites
had lower percentage sand, lower bulk densities, and
higher soil moisture retention. Significant differences
in pH, extractable K, and extractable P existed among
drainages that were explainable largely from the
parent materials. Drainages with chert, quartzite, and
limestone had higher silt and clay, neutral pH, and
high levels of extractable P. Drainages formed in
acidic volcanic tuffs, rhyolites, and breccia were
characterized by coarser textured soils and low pH
and extractable P. In riparian areas, soil table depth
interacts with soil parent material to significantly
affect soil morphology and soil physical and
chemical properties. These factors vary over large
and small spatial scales, therefore, must be carefully
interpreted when classifying ecosystems or
evaluating condition.

[CLASSIFICATION; MEADOWS; SOILS; WATER
TABLE EFFECTS; WATERSHED]

305. Chambers,JC; Farleigh,K; Tausch,RJ;
Miller,JR; Germanoski,D; Martin,D; Nowak,C
(1998): Understanding long- and short-term
changes in vegetation and geomorphic processes:
The key to riparian restoration. p. 101-110. In:
Potts,DF [ed.]. Rangeland management and water
resources: Proceedings of the AWRA specialty
conference. American Water Resources
Association. 27-29 May 1998. Reno, NV.

This paper examined the linkages between past
and present vegetation and geomorphic processes,
natural and human-caused disturbance, and current
stream and riparian ecosystem dynamics. Study
watersheds were located in central Nevada and were
characterized by high-gradient, low-flow streams.
Vegetation and geomorphic processes during the past
11,500 years have tracked temperature and rainfall
patterns. Dry and cool periods exhibited low species
numbers and significant hillslope erosion, the
creation of side-valley alluvial fans, and aggradation
of valley floors. More recent and warmer/wetter
periods resulted in higher species numbers, a decline
in hillslope erosion and sediment supply to stream
channels, and a tendency toward stream incision.
Recent down-cutting occurred after about 290 YBP
and has been accelerated by human activities such as
roads and livestock grazing. At present, floods that
are capable of entraining channel bed sediment are

controlling down-cutting and riparian ecosystem
dynamics.

[CLIMATE; GEOMORPHOLOGY; RIPARIAN
ECOLOGY; RIPARIAN RESTORATION;
STREAM ECOLOGY]

306. Chambers,SM (1996): The riparian species
recovery plan: A status report. p.277-280. In:
Shaw,DW; Finch, DM [tech. coord.]. Desired
future conditions for Southwestern riparian
ecosystems: Bringing interests and concerns
together. USDA Forest Service. General Technical
Report RM-GTR-272.

Several state and federal agencies in Arizona and
New Mexico are collaborating on the development of
a strategy for the restoration of riparian systems. The
strategy that is taking shape is a package of formats,
methods, and information that can guide local groups
in developing/implementing riparian restoration
plans. The major elements of the preliminary strategy
are described.

[COLLABORATION; RIPARIAN RESTORATION;
SPECIES RECOVERY]

307. Chan,S (1994): Dynamics of planted conifers
and hardwoods in the understory of hardwood
dominated riparian zones. p.17-18. In: The
ecology and management of Oregon Coast Range
forests: A mid-term COPE symposium. 29-31
March 1994, Gleneden Beach, OR. Coastal
Oregon Productivity Enhancement Program;
Oregon State University. Corvallis, OR.
Successful regeneration of trees in hardwood
shrub dominated riparian areas will likely require
active management of the vegetation to promote the
successful establishment and growth of trees. This
may mean that short-term disturbances are necessary
to achieve long-term riparian restoration goals.
Elimination of hardwoods and shrubs is unlikely to
occur through mechanical means, nor would it be
ecologically desirable. However, substantial thinning
of the hardwood and shrub complex may be
necessary to create conditions favorable for the
establishment of trees to provide vegetative
complexity and woody structure. Growing conditions
and vegetative development are not static. Active
monitoring and evaluation are critical to determine if
management/restoration objectives are being met.
[RIPARIAN FOREST; RIPARIAN
RESTORATION; RIPARIAN SHRUBS]

308. Chaney,E; Elmore,W; Platts, WS (1990):

Livestock grazing on western riparian areas. US
Environmental Protection Agency. 45 p.
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This is a glossy, semi-technical presentation
intended for wide public distribution. It contains a
series of color photographs which show successful
riparian enhancement applications in various
locations in the western U.S. It also addresses
riparian functions, values, and issues, and documents
best management practices in riparian zones.
[GRAZING IMPACTS; RIPARIAN
ENHANCEMENT; RIPARIAN MANAGEMENT
ZONE]

309. Chaney,E; Elmore,W; Platts, WS (1993):
Managing change: Livestock grazing on western
riparian areas. U.S. Environmental Protection
Agency. Denver, CO 80202.

This document is a topical sequel and companion
piece to its predecessor "Livestock grazing on
western riparian areas” (1990). Together the two
publications are intended to provide an overview of
the functions and values of western riparian areas, the
causes and effects of degraded riparian areas and
water quality, and case studies representative of
problems and opportunities involving improved
grazing practices on riparian areas. They are
designed to foster broader understanding of how
grazing management can enhance water quality and
overall productivity of rangeland watersheds.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
RIPARIAN; WATER QUALITY]

310. Chang,HH (1985): Water and sediment
routing through curved channels. Hydraulic
Engineer 111(4), 644-658.

This paper describes a mathematical model for
water and sediment routing through curved alluvial
channels. The model applies to alluvial streams with
nonerodible banks. In the simulation of the evolution
in stream bed profile, the effect of transverse flow is
tied in with the aggradation and degradation
development. River flow through curved channels is
characterized by the changing curvature, to which
variations of flow pattern and bed topography are
closely related. Simulation of these changing features
is based upon the fluid dynamics governing the
growth and decay of transverse circulation along the
channel.

[CHANNEL MORPHOLOGY; MODELING;
SEDIMENT TRANSPORT]

311. Chapman,DW (1962): Effects of logging
upon fish resources of the West Coast. Journal of
Forestry. August, 1962, 533-537.

[FISHERIES; LOGGING IMPACTS; RIPARIAN
HABITAT]
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312. Chapman,DW (1979): Summarization of
sessions. p. 75-76. In: Cope,OB |[ed.]. Forum --
Grazing and riparian/stream ecosystems. 3-4
November 1978. Denver, CO. Trout Unlimited,
Inc.

A synopsis of the professional and topical papers
presented at this forum, along with suggestions on
how all of the v