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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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An Annotated Bibliography
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INTRODUCTION

The manuscript that follows has been a
work-in-progress for nearly 20 years. In 1979,
the Idaho State Office (ISO) 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 additional 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.



JOURNALS LIST

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
Biological Conservation
BioScience

California Fish and Game

Cal-Neva Wildlife Transactions

Canadian Field Naturalist

Canadian Geographer

Canadian Journal of Botany

Canadian Journal of Fish Aquatic Science
Canadian Journal of Forest Resources
Condor (The)

Coniferous Forest Biome Bulletin
Conservation Biology

Desert Plants

Earth Surface Processes

Earth Surface Processes and Landforms
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

[daho 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

4

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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COVER
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in periods where early-successional and
late-successional species alternate dominance.
Disturbance is most often caused by flooding and its
associated effects: sediment deposition, bank cutting,
debris torrents, landslides, etc. Concurrently, edges
of riparian areas are often buffered from direct
effects of landscape-level disturbances such as fire,
although indirect effects through water-based
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; PaulLAJ (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
Jcomp.]. 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 S1(S),
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 rodents 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 symposium. 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
"critical-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; COTTONWOOD:;
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: 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 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. Tueson, 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 Hydrolegy
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 pian 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; Eimore,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,LR (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 1983
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
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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; Roclle, 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: Identifying 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 runoff 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
channe} 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 Colorade. 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 cheice 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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RIPARIAN 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

28

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,LR; 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. Bartos,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
workshep 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
0f 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.10S. 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
Idaho. Moscow, Idaho 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 Coastal
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, 1994.

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 II: 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 taxenomy 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, historically, 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):
Dynamics 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. Moscow, 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 saimon: 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 rainfall 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. In many
instances, it may even be possible to reduce
maximum temperatures so that they no longer exceed
state water quality standards. It 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 l11I,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.
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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 woedy 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
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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
more 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
fcomp.|. 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. Tucson, 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. Bochne,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 1 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 resulted 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. USDI
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 guality 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 S1st 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,
Idahe. 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.
JGEOMORPHOLOGY; 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.



[PLAY AS; 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
connectivity 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: Mutz,K;
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
PNW-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; Farrell,DA; Larson, WE
(1973): Mathematical evaluation of factors
affecting gully stability. Seil 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

46

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 Memao. [ssue 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. Issues 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. It 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 § 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, (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,
maximumn 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 woody 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. 1t 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. Bull,EL; 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 normally
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,
Ine.

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
lcomp.]. Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

Hydraulic efticiencies 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,d (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 stilt
allowed but only in circumstances that benefit
wildlife objectives. Consequently, there has been a
transition in which 100,000 AUMs 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; Wambelt,CL [comp.]. Proceedings -
Symposium on shrub ecophysiology and



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

[rrigated 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 mulitiple 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: Common 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.

Irrigation 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 various viewpoints expressed at this
forum can be integrated and reconciled.

[GRAZING IMPACTS; RIPARIAN ISSUES]

313. Charlton,FG (1982): River stabilization and
training in gravel-bed rivers. p. 635-652. In:
Gravel bed rivers. |[Eds: Hey,RD; Bathurst,JC;
Thorne,CR]. John Wiley and Sons Ltd., New
York, NY.

Boundary characteristics of rivers with gravel
beds vary widely. There is a great range in sizes and
shapes of bed material in different rivers, while the
sizes and grading of bank material often change with
elevation and short distances along a bank and
between banks of the same river. The composition of
the bed and banks of some rivers is examined to
establish how these variations might affect the choice
of river training methods. This paper reviews the
variety of methods used to control and train natural
river channels. These range from the direct methods
of protecting banks using revetments, through
semi-direct methods based on training fences of
different types to the indirect methods including
spurs and sills to control the main current, and
structures to control the bed levels and water levels.
[CHANNEL MORPHOLOGY; STREAMBANK
PROTECTION]

314. Chavez,L (1996): Above-below diversion
study. p.145-150. In: National hydrology
workshop proceedings. 27 April - 1 May 1992;
Phoenix, AZ. USDA Forest Service. General
Technical Report RM-GTR-279.

Stream channel conditions were studied above
and below diversion sites on 20 streams in Colorado.
Ninety-one percent of the channel reaches showed a
decrease in a bankfull cross-sectional area, below
diversions. Eighty-five percent sustained a decrease
in bankfull width and 88 percent had decreased in
mean depth at bankfull. D50 particle sizes of
streambed material decreased in seventy-two percent
of the reaches.

[CHANNEL DYNAMICS; DIVERSION SITES;
GEOMORPHOLOGY]

315. Cheng,JD (1989): Streamflow changes after
clear-cut logging of a pine beetle-infested



watershed in southern British Columbia, Canada.
Water Resources Research 25(3), 449-456.

In response to clear-cut logging over 30 percent
of a watershed, annual and monthly water yields and
annual peak flows increased, and annual peak flow
and half flow volume occurrence dates arrived earlier
than for pre-logging conditions and for a no-cut
control watershed.

[LOGGING IMPACTS; RIPARIAN HABITAT:;
STREAM FLOW]

316. Childers,DL; Gosselink,JG (1990):
Assessment of cumulative impacts to water quality
in a forested wetland landscape. Journal of
Environmental Quality 19, 455-464.

Improvement of the aquatic ecosystem can be
achieved in a number of ways, including the
reestablishment of natural hydrologic flow wherever
possible, the use of agricultural practices that reduce
runof, the protection of forested corridors along
streams, and the mitigative creation of new buffering
zones. In this conservation plan, site-by-site
permitting occurs within the context of a
comprehensive plan for managing the renewable
resources of an entire Basin landscape; a plan based
on the intensity of past cumulative impacts to the
ecosystem.

[CUMULATIVE IMPACTS; ENVIRONMENTAL
MANAGEMENT; WATER QUALITY;
WETLANDS]

317. Chilman,KC; Foster,D; Everson,A (1985):
Using visitor perceptions in river use planning,
1972-1984. p.393-97. 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.

Determining recreational carrying capacity for
large wildland areas is complex and controversial. At
Ozark National Scenic Riverways in Arkansas,
visitor perception information has been gathered
periodically since 1972. The data provides strong
support for the carrying capacity rationale used for
river use planning. Implications for other carrying
capacity management decisions are discussed.
[HUMAN IMPACTS; RECREATION IMPACTS;
RIPARIAN HABITAT]

318. Chischilly,S (1993): The San Juan River.
p-323-327. 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 San Juan River, which previously flooded
periodically, has been dammed and flow controlled
since 1962. Environmental consequences after dam
construction include: decrease of mean river
temperature below the dam, mean decrease in
volume (cfs), cessation of great flood stages, and
riverbed geomorphology alteration. Physical
alterations have caused dramatic changes in the
biological components. Non-native fish species have
increased because of their adaptation to warmer
water temperatures and native species have declined.
Without flood stages, cottonwood recruitment does
not occur and that species has been replaced by
tamarisk and Russian olive. Concentration of
contaminants in irrigation settling ponds and oil and
gas exploration sites is affecting the health of resident
tish species. Further alteration of the river could have
accelerated detrimental impacts on the associated
ecosystem,

[COTTONWOOD; DAMS; FLOOD IMPACTS;
RIPARIAN HABITAT; SALT-CEDAR]

319. Christensen, KM (1985): The linear interval
method for determining habitat selection of
riparian wildlife species. p.101-104. In: Clary,WP;
McArthur,ED; Bedunah,D; Wambolt;CL [comp.].
Riparian ecosystems and their management:
Reconciling conflicting uses. 16-18 April 1985.
Tucson, AZ. USDA Farest Service. General
Technical Report RM-120.

This technique can be used in highly
heterogeneous habitats, incorporates both categorical
and continuous data, yields a physiographic
representation of habitat structure, and facilitates the
use of multivariate statistics in data analysis. It is
believed to be inherently superior to those techniques
typically employed by wildlife ecologists in studies
of habitat selection.

IMONITORING; MULTIVARIANCE ANALYSIS;
RIPARIAN HABITAT]

320. Christman,C; Shaw,DW; Spann,CL;
Luehring,P (1996): GIS applications in riparian
management. p.327-328. 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,
GIS was used to prioritize watersheds for
treatment needs across the USDA Forest Service
Southwestern Region. Factors in this analysis
included soil condition, riparian habitat, population
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centers and mining sites.
[GIS; RIPARIAN HABITAT; WATERSHED]

321. Chung-MacCoubrey,A (1996): Bat species
using water sources in pinyon-juniper woodlands.
p-166-168. 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.

There is much to be learned about the
importance of bats in Southwestern ecosystems, their
ecological requirements, and how habitats should be
managed to sustain these important species. The
primary objective of this study was to identify the bat
species which use pinyon-juniper habitats of the
middle Rio Grande Basin. Ten pinyon-juniper sites
with permanent water on the Cibola National Forest
were mist netted four times from May to September
1995. Sixteen bat species were captured from the 10
sites. The number of sites a species was captured at
and frequency of capture varied according to species.
[BAT SPECIES; RIO GRANDE; RIPARIAN
HABITAT; WATER SOURCES]

322. Cicero,C (1997): Boggy meadows, livestock
grazing, and interspecific interactions: Influences
on the insular distribution of montane Lincoln's
sparrows (Melospiza lincolnii alticola). Great
Basin Naturalist 57(2), 104-115.

Lincoln's sparrows were counted in 34 California
and Oregon meadows and habitat features that might
influence their local occurrence were identified. This
species was found at 72 percent of the sites. Counts
of single males were low and not correlated with
meadow size. Counts were highest in wet meadows
with little damage by grazing. Singing males were
concentrated in flooded or boggy areas near meadow
edges, where pines provided elevated perches for
singing and vigilance. Lincoln's sparrows breeding in
montane meadows are potentially vulnerable to local
extirpation because of their insular distribution, low
population density, and fluctuating habitat
conditions. Heavy damage from livestock grazing
dramatically impacts local populations.
[AVIFAUNA; GRAZING IMPACTS; MEADOWS;
RIPARIAN HABITAT]

323. Claire,EW; Storch,RL (1977): Streamside
management and livestock grazing: An objective
look at the situation. p.1-46. In: Proceedings of the
fisheries workshop. American Fisheries Society.
Reno, NV.

Good streamside management within the Blue
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Mountains of eastern Oregon can be summarized
with the following list: a) improved forage for
livestock and wildlife; b) improved water quality and
quantity in streams; c) reduced soil erosion; d)
improved fish and wildlife habitat; ¢) improved
recreational and visual opportunities; f) timber
harvesting and roads will be compatible with sound
watershed management objectives; and g) high
quality water and water-related resources will be
made available for downstream uses. The authors
urge cooperation between agencies and sectors.
[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE; SMZ]

324. Clark,J (1993): The state role in riparian
management. p.25 -26. 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.

Many states are beginning to look at riparian
management as a part of larger scale planning
strategies. Most states are also attentive to new
management and protection criteria. The author
suggests that the most promising approach is to
employ a systems approach to comprehensive
management and the accommodation of multiple
partners.

[COLLABORATION; PARTNERSHIPS;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

325. Clark,M (1987): Institutional arrangements
for resolving forestry/wildlife conflicts: A
comparison of regulations, taxes and subsidies,
and markets in habitat rights. In: Streamside
management: Riparian wildlife and forestry
interactions. An interdisciplinary symposium.
11-13 February 1987. University of Washington.
Seattle, WA.

This poster paper compares three policy
alternatives/institutional systems for managing timber
harvesting/habitat problems discusses the reward
systems inherent in each application, and evaluates
the relative efficiency of outcomes under the
different institutional structures using a case study
watershed and a mathematical model.

[MODELING; RIPARIAN FOREST; RIPARIAN
HABITAT]

326. Clark,P; Seyfried,M; Neal,C; Harris,B
(1998): Use of multispectral aerial videography
for riparian condition assessment in



sagebrush-steppe rangelands. p. 120. 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,
Ground-based methods, satellite imagery, and
large scale aerial photography have all been used for
ecological condition assessments of rangelands, but
all have significant shortcomings. Recent
technological advances in multispectral videography
provides high spatial and spectral resolution, inflight
data evaluation, inexpensive data acquisition and
storage, and automation of many post-flight
processing procedures. Studies were conducted at
Reynolds Creek Experimental Watershed near Boise,
Idaho. Mature cottonwood overstories can be readily
separated from overstories composed of juvenile
cottonwood. Image classification accuracy for
multilayered shrub and tree canopy and for
herbaceous communities is being evaluated.
[ASSESSMENTS; CLASSIFICATION;
EVALUATION; RIPARIAN CONDITION;
RIPARIAN VEGETATION; VIDEOGRAPHY]

327. Clark,R (1993): Riparian-wetland initiative
for the 1990's. p.243. 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.

An updated plan for managing riparian areas and
wetlands on federally managed public lands was
released by the Department of the Interior's Bureau
of Land Management in September 1991.
[RIPARIAN HABITAT; RIPARIAN-WETLAND
INITIATIVE]

328. Clary,WP (1995): Vegetation and soil
responses to grazing simulation on riparian
meadows. Journal of Range Management 48(1),
18-25.

Riparian areas have not responded consistently
to grazing systems, suggesting that more knowledge
is needed to explain how different areas respond to
specific stresses. Studies were conducted to
determine herbaceous plant response to simulated
grazing on riparian areas, including: one
low-elevation redtop site and two high-elevation
sedge sites in Idaho. The most consistent plant
response among areas was reduction in height growth
and biomass production following compaction
treatments. When both defoliation and compaction
were considered, it appeared that spring, fall, or
spring and fall grazing to a 5-cm stubble height on

the redtop site did not decrease riparian herbage
production. In contrast, when defoliation,
compaction, and nutrient return effects were
considered in the mountain meadow
sedge-dominated communities, grazing once
annually during the growing season to a 5-cm stubble
height in the spring, or to a 10-cm stubble height in
late summer, or at a utilization rate exceeding 30
percent of the total annual biomass production
reduced herbage production significantly.
[DEFOLIATION; GRAZING IMPACTS;
LIVESTOCK EFFECTS; SOILS; STUBBLE
HEIGHT]

329. Cilary,WP; Abt,S; Thornton,C (1993):
Vegetation effects on retention of stream channel
sediments. p.221. 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.

Vegetation height and biomass within a stream
channel system are known to enhance sediment
deposition and to improve the retention of deposits.
These features are dependant upon the management
of grazing livestock. In this study, the ability of a
typical riparian graminoid (Kentucky bluegrass) to
entrap sediments was measured. The rate of
deposition retention was also studied.

[CHANNEL DYNAMICS; GRAZING IMPACTS;
SEDIMENTATION; VEGETATION
MANAGEMENT]

330. Clary,WP; Abt,SR; Thornton,CI (1993):
Sediment entrapment by stream channel
vegetation. p.335-342. In: Management and
irrigation of drainage systems. Proceedings of the
Irrigation and Drainage Division/American
Society of Civil Engineers. 21-23 July 1993. Park
City, UT.

Degraded headwater streams are common in the
mountainous West. It is generally recognized that
deposited sediments are required for the natural
rebuilding of streambanks. This study evaluated the
effects of vegetation lengths and other attributes in
entrapping and retaining sediments on a simulated
stream reach in the Hydraulics Lab at Colorado State
University. Loading and flushing of sediments was a
function of vegetation characteristics and stream
discharge.

[CHANNEL DYNAMICS; RIPARIAN
RESTORATION; RIPARIAN VEGETATION;
SEDIMENTATION]
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331. Clary,WP; Booth,GD (1993): Early riparian
utilization of mountain meadow riparian pastures.
Journal of Range Management 46(6), 493-497.
Observations suggest that spring grazing of
riparian areas is a good management strategy because
of a reduced tendency for cattle to concentrate along
streams during that season. Cattle distribution was
examined within 4 experimental pastures located
along Stanley Creek, Idaho. Cattle were not
disproportionately attracted to the streamside areas
during the June period. As stocking rates increased
from light to medium, cattle concentrated most of
their additional use on the adjacent drier meadow.
Utilization of riparian plant communities during the
early summer period had no relationship to the
amount of plant moisture content, but was negatively
associated with surface soil moisture.
[GRAZING IMPACTS; SOILS; STUBBLE
HEIGHT; UTILIZATION]

332. Clary,WP; McArthur,ED; Bedunah,D;
Wambolt,CL [comp.] (1992): Proceedings -
Symposium on ecology and management of
riparian shrub communities. USDA Forest
Service, Intermountain Research Station, Ogden,
UT. 232 p.

The proceedings included 41 papers and
accounts of field trips from a symposium focused on
riparian shrub communities and their habitats. Papers
discuss values, classification methods, conditions,
and rehabilitation techniques for riparian areas, with
one section devoted to similar topics for upland
shrubs.

[CLASSIFICATION; FIRE IMPACTS; PLANT
YIELDS; RIPARIAN HABITAT; SEED
PRODUCTION; XERORIPARIAN]

333. Clary,WP; Medin,DE (1990): Differences in
vegetation biomass and structure due to cattle
grazing in a northern Nevada riparian ecosystem.
USDA Forest Service. Research Paper INT-427.
Ogden, UT. 8 p.

The study area is on the West Fork of Deer
Creek in northeastern Nevada. Plots are located
within an 11-year grazing exclosure and on the
adjacent grazed riparian zone. Cattle grazing effects
were concentrated in the riparian, not in adjacent
uplands. Positioning of the exclosure fence across the
narrow Deer Creek canyon probably reduced cattle
access to the unfenced riparian, resulting in similar
aspen stands upstream of the exclosure and within the
exclosure. Below the exclosure, grazing had a major
impact on aspen regeneration and stand structure.
Greatest vegetation biomass differences between the
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grazed and fenced areas occurred among graminoid
species. Willow stands were extremely variable,
masking biomass differences. There were no
significant differences between sites for biomass of
small shrubs, but large shrubs other than willow had
significantly greater biomass in the grazed areas.
[EXCLOSURES; GRAZING IMPACTS; PLANT
COMMUNITIES]

334. Clary,WP; Medin,DE (1992): Vegetation,
breeding bird, and small mammal biomass in two
high- elevation sagebrush habitats. p.100-110. 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.

Two riparian areas, one in Nevada and one in
Idaho were compared. Except for geomorphology,
the two study areas had many similar environmental
characteristics. The biological communities,
however, differed widely in many attributes. Total
plant biomass differed by 25-fold between the two
areas. Differences were seen to be primarily due to
geomorphic conditions, which far exceeded the
variation introduced by the impact of livestock
grazing.

[AVIFAUNA; GRAZING IMPACTS; RIPARIAN
HABITAT; SAGEBRUSH; SMALL MAMMALS]

335. Clary,WP; Medin,DE (1993): Vegetation,
nesting bird, and small mammal characteristics -
Wet Creek, ID. USDA Forest Service. General
Technical Report INT-293. 11 p.

Most ground cover and herbaceous plant
measures were similar among the riparian plant
communities. Shrub cover was greatest in the
Potentilla- and Salix- dominated communities while
shrub height and biomass were greatest in the Salix
community. Fourteen species of birds established
nesting territories on the study reaches. Four bird
foraging guilds were represented by the riparian
nesters, while only one foraging guild was
represented by the upland nesters. Nine species of
small mammals were trapped on the study sites.
[AVIAN ECOLOGY; RIPARIAN HABITAT;
SMALL MAMMALS]

336. Clary,WP; Shaw,NL (1992): Grazing -
riparian issues: a Sawtooth National Recreation
Area field trip. p.228-232. 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.

Symposium attendees were offered a full-day
field trip to the Sawtooth National Recreation Area.
The particular focus of the tour was the relationship
between livestock grazing and riparian stream
conditions. Instructional demonstrations on the field
identification of local willow species were also
provided.

[GRAZING IMPACTS; RIPARIAN ISSUES;
RIPARIAN SHRUBS]

337. Clary,WP; Shaw,NL; Dudley,JG; Saab,VA;
Kinney,JW; Smithman,LC (1996): Response of a
depleted sagebrush steppe riparian system to
grazing control and woody plantings. USDA
Forest Service. Research Paper INT-RP-492, 32 p.
Five management systems were applied to a
depleted riparian system in sagebrush steppe for a
period of 7 years. These treatments ranged from none
to heavy grazing and, in some cases, planting of
woody species. All treatments were too limited to
significantly restore the damaged areas within the
7-year term of study. Although some improvements
were made in woody plant densities, little meaningful
change occurred in the frequencies of herbaceous
wetland plants, densities of small wildlife, or stream
channel morphology. Without increased revegetation
efforts, they concluded that restoration would take
many years, possibly decades.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
PLANTINGS; RIPARTAN RESTORATION;
SAGEBRUSH]

338. Ctlary,WP; Thornton,CI; Abt,SR (1996):
Riparian stubble height and recovery of degraded
streambanks. Rangelands 18(4), 137-140.

In small stream systems, herbaceous vegetation
enhances sediment deposition and the channel
restoration process. Shorter length vegetation (0.5 to
6 inches) is most effective in improving sediment
entrapment during the deposition phase. The longer
length vegetation (8 to 12 inches) retains a larger
portion of the deposited sediment during the flushing
phase. Both deposition and retention of sediments are
building blocks in the stream restoration process. The
authors insist that it is imperative that an optimal
vegetation Jength is determined for specific stream
conditions to accommodate grazing while allowing
stream restoration to occur. The frequency of
sediment loading and flushing cycles as well as
vegetation type play important roles in the
determination of optimum stubble height.
[GRAZING IMPACTS; RIPARIAN

RESTORATION; RIPARIAN VEGETATION;
SEDIMENT TRANSPORT; STUBBLE HEIGHT]

339. Clary,WP; Webster,BF (1989): Managing
grazing of riparian areas in the Intermountain
Region. USDA Forest Service. General Technical
Report INT-263. Ogden, UT. 11 p.

Concern about livestock grazing in riparian areas
and its effect upon riparian-dependent resources has
resulted in numerous controversies about the
appropriate management approach. This document
provides guidance for grazing of riparian areas in a
manner that should reduce both non-point source
pollution and potential grazing impacts on other
riparian-dependent resources.

[GRAZING TREATMENTS; NON-POINT
SOURCE POLLUTION; STUBBLE HEIGHT;
UTILIZATION]

340. Clary,WP; Webster,BF (1990): Riparian
grazing guidelines for the Intermountain Region.
Rangelands 12(4), 209-212.

Grazing practices which intend to reduce
impacts on the herbaceous plant community, the
woody plant community and streambank morphology
are recommended. Criteria of minimum season-end
stubble heights and an emphasis on early grazing are
aimed at the maintenance of the woody plant
community and streambank morphology. Herbaceous
plants can also be expected to respond favorably to
management. Many moist site forage species have
strong vegetative reproductive capabilities and are
favored by early season grazing.
[GRAZING IMPACTS; GRAZING TREATMENTS;
RIPARIAN MANAGEMENT ZONE; STUBBLE
HEIGHT]

341. Clary,WP; Webster,BF (1990):
Recommended riparian grazing practices. p.77-81.
In: Erosion control: Technolegy in transition.
Proceedings of Conference XXI of the
International Erosion Control Association. 14-17
February 1990. Washington, D. C.

Management practices in any grazing system
must provide for regrowth of riparian plants after use
or should leave sufficient vegetation at the time of
grazing for maintenance of plant vigor and
streambank protection. Minimum herbage stubble
height must be present on all streamside areas at the
end of the growing season, or at the end of the
grazing season if grazing occurs after frost in the fall.
Residual stubble/regrowth should average at least 4
to 6 inches in height to provide sufficient herbaceous
biomass. Spring grazing should be emphasized and
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the use level limited to about 65 percent. If summer
grazing is conducted, the suggested use level is 40 to
50 percent, and if fall grazing is conducted, the
suggested use level is about 30 to 40 percent. The
key point is to end the grazing season with the 4 to 6
inches of streamside herbaceous stubble height.
These riparian grazing management practice
recommendations were developed as an aid to reduce
non-point pollution in western streams and for
application in Best Management Practices.

[BEST MANAGEMENT PRACTICES; GRAZING
IMPACTS; LIVESTOCK EFFECTS; STUBBLE
HEIGHT]

342. Clayton,S (1996): Factors influencing Black
Cottonwood (Populus trichocarpa) recruitment on
the Upper Clark River, Western Montana. M.S.
Thesis, Montana State University; Bozeman, MT.

Treatments to create bare substrate - manual and
herbicidal - had no significant effect on cottonwood
seedling establishment or survival. The depth to
water table, however, (measured with piezometers) at
the time of seed release was highly correlated with
seed establishment. More than 1,200 seedlings/m2
established in some plots but few survived the
summer. Highest seedling survival occurred on those
plots where the water table was within 20 cm of the
ground surface during the time of seed release (early
July) and when the water table dropped to less than
50 cm by early September. More seedlings survived
on gravel than on sand substrate. Average lifespan of
the cottonwood appeared to be about 100-150 years.
Only 5 percent of the study area, however, was
currently occupied with stands less than 10 years old.
[COTTONWOOD; RIPARIAN FOREST; WATER
TABLE EFFECTS]

343. Clayton,SR; Moynahan,BJ; Parker,TG;
Weisenburger,TR; Thompson,WH; Hansen,PL
(1998): The response of streambank stabilization
treatments to ice and a major flood event on the
Upper Clark River, western Mentana. p. 85-95.
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.

In 1996, a study to evaluate 12 bank treatments
was initiated emphasizing the use of native plant
materials and other bioengineering materials. It is
still too early to determine long-term effectiveness of
individual treatments. However, first year survival
was high for mature transplants, containerized
seedlings, and vertically-planted willow cuttings.
Treatments which best withstood flooding were on
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restoped banks and included coir fabric and toe
protection. Installation costs varied from
$5.58-$82.29/ft. In general, treatments requiring
heavy equipment were less expensive than treatments
that were labor-intensive.

[BIOENGINEERING; RIPARIAN RESTORATION;
RIPARIAN VEGETATION; STREAMBANK
PROTECTION]

344. Clements,C (1991): Beavers and riparian
ecosystems. Rangelands 13(6), 277-279.

Habitat changes resulting from beaver activities
can have dramatic influences on the quality of a
riparian system in both positive and negative ways.
In western Nevada, beavers can eliminate black
cottonwood from the riparian zone, but leave
mountain alder. This, in turn, leads to changes in tree
density, height, forest structure, cavity availability,
and other physical aspects. Unlimited beaver
populations can be harmful to beaver habitats and
ultimately to the beavers themselves. Complete
removal will eliminate a natural feature of the
environment that is important to many other
organisms. Beaver management is an important
aspect of natural resource stewardship.
{BEAVER; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

345. Clemmer,P (1994): Riparian area
management. The use of aerial photography to
manage riparian-wetland areas. USDI Bureau of
Land Management. Technical Reference 1737-10.
64 p.

This report provides basic information, concepts,
and procedures associated with using aerial
photography to establish baseline data for effective
management of riparian-wetland areas. Suggestions
for the use of various scales of photography,
guidance for acquiring aerial photography, and
general procedures for conducting a vegetation
inventory are included.

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

346. Clifton,C (1989): Effects of vegetation and
land use on channel morphology. p.121-129. In:
GresswelLRE; Barton,BA; Kershner,JL [eds.].
Practical approaches to riparian resource
management. An educational workshop. 8-11 May
1989. Billings, MT.

Spatial and temporal morphologic variability in
mountain streams may be attributed to local
prevailing conditions. In the Blue Mountains of
central Oregon, morphologically distinct reaches



result from differences in the composition and
structure of streamside vegetation, physiography, and
land use. Comparisons of grazed and ungrazed
meadow reaches and a forested reach loaded with
large organic debris reveal special differences related
to the local environmental setting. Overall, width,
depth, and cross-section area do not increase
systematically downstream.

[CHANNEL MORPHOLOGY; LAND USE;
VEGETATION MANAGEMENT)]

347, Clifton,C; Thomas, AE (1988): A
bibliography of riparian and related topics with
emphasis on the Intermountain West. USDI
Bureau of Land Management. Idaho State Office.
Boise, ID. Technical Bulletin 88-2. 69 p.

This bibliography lists relevant publications on
the topic of riparian management in the western U.S.,
with emphasis on the Intermountain Region. The
bulletin contains 322 referenced publications dealing
with riparian subjects. Copies are available in both
hard copy and diskette from Idaho State Office,
BLM.
[BIBLIOGRAPHY; BLM; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

348. Clifton,CF (1987): Effects of land use and
vegetation on the channel morphology of Wickiup
Creek, Blue Mountains, Oregon. MS Thesis,
University of Wisconsin, Madison.

Over a 50-year period without grazing, there was
a 94 percent reduction in the channel cross section
area. Grazed and ungrazed meadow reaches and
forested reaches with large woody debris revealed
specific differences related to the local environmental
setting. Width, depth, and cross-section area did not
increase systematically downstream. Greatest widths
were found in the forested reach. Greatest depths
were in the ungrazed meadow reach.
[CHANNEL MORPHOLOGY; GRAZING
IMPACTS; ORGANIC DEBRIS; RIPARIAN
VEGETATION]

349. Cline,LD; Short,RA; Ward,JV (1979): The
inertia and resiliency of a mountain stream to
construction impact. p. 617-620. 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.

Predictive indices of inertia (ability to resist
disturbance) and resiliency (ability to recover from
disturbance) were applied to a mountain stream in
Colorado subjected to highway construction

activities. Expected inertia values were exceeded as
demonstrated by physical, chemical, and biological
parameters. Application of ecological principles
elucidates the discrepancy between predicted and
observed responses.

[INERTIA VALUES; RESILIENCY; RIPARIAN
RESTORATION]

350. Cline,LD; Short,RA; Ward,JV;

Carlson,CA; Gray,HL (1983): Effects of highway
construction on water quality and biota in an
adjacent Colorado mountain stream. USDA
Forest Service. Rocky Mountain Forest and Range
Experiment Station. Research Note RM-429. 11 p.
[ROAD IMPACTS; STREAM ECOLOGY; WATER
QUALITY]

351. Cline,SP; Phillips,CA (1983): Coarse woody
debris and debris-dependent wildlife in logged and
natural riparian zone forests - a western Oregon
example. USDA Forest Service. General
Technical Report RM-99.

[LOGGING IMPACTS; ORGANIC DEBRIS;
RIPARIAN HABITAT)]

352. Coats,RN; Leonard,RL; Goldman,CR
(1976): Nitrogen uptake and release in a forested
watershed, Lake Tahoe Basin, CA. Ecolegy
57:995-1004.

The supply of nitrogen is an important factor
limiting primary productivity in Lake Tahoe,
California/Nevada. Factors controlling nitrification
were studied using a soil perfusion technique. Output
of inorganic nitrogen from the watershed to the lake
is 10 to 33 percent of the precipitation input.
Inorganic nitrogen is removed from snowmelt water
almost completely by well developed conifer stands.
Alder stands release NO3 - N to soil water especially
in fall and early winter. Nitrification does occur in
some coniferous forest soils in the watershed and is
closely associated with NO3 release. The occurrence
of significant nitrification in the watershed is related
more to the C:N ratio and stand basal area than to
either pH or release of toxic substances by decaying
litter.

[NUTRIENT CYCLES; WATER QUALITY;
WATERSHED)]

353. Coats,R; Swanson,M; Williams,P (1989):
Hydrologic analysis for coastal wetland
restoration. Environmental Management 13(6),
715-727.

Increasing recognition of the values of tidal
wetlands has led to interest in how to restore and
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enhance areas that have been modified by human
activity. The policy of recognizing restoration or
enhancement as mitigation for destruction of other
wetlands is controversial. One key element of the
design of a successful project is quantitative
hydraulic and hydrologic analysis of alternatives.
Restoration projects at two sites in California used a
combination of empirical geomorphic relationships,
numeric modeling, and verification with field
observations. Experience with wetland restoration
projects indicates the importance of post-project
monitoring, inspection, and maintenance.
[HYDROLOGY; RIPARIAN HABITAT;
WETLANDS]

354. Cockman,JS; Pieper,R; Clason,D (1996):
Arroyo-riparian shrub diversity along a transition
zone between the Sacramento Mountains and
Tulorosa Basin, NM. p.230-236. In: Proceedings:
Shrubland ecosystem dynamics in a changing
environment. 23-25 May 1995. Las Cruces, NM.
USDA Forest Service. Intermountain Research
Station. General Technical Report INT-GTR-338.
275 p.

Arroyos in the Sacramento Mountains of New
Mexico were examined to determine the type
differences and to describe the vegetation diversity of
the main channel relative to the surrounding
watershed. Each arroyo was selected to represent
foothills and a sub-mesa which characterized a shrub,
half-shrub, grass, and forb functional group. Groups
responded differently depending on the response
variable (cover, density, diversity). Interactions were
masked by the fact that these response variables were
comprised of different species, depending on the
location of the arroyo.

[ARROYOS; RIPARIAN SHRUBS; RIPARIAN
VEGETATION]

355. Colby,BG (1990): Enhancing instream flow
benefits in an era of water marketing. Water
Resources Research 26(6), 1113-1120.

This article examines current instream flow
policies in the western states and outlines the
economic values generated by stream flows. The
author argues that instream values are high enough to
compete in the market for water rights with off-
stream uses when important recreation sites and
wildlife species are involved. The paper suggests
how western state policies might be altered to
accommodate instream flow protection within the
context of water marketing, with the objective of
improving the efficiency of water allocation among
instream and consumptive uses.
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[HYDROLOGY; STREAM FLOW; WATER
RIGHTS]

356. Coleman,NL (1986): Effects of suspended
sediment on the open-channel velocity
distribution. Water Resources Research 22(10),
1377-1384.

Experiments were performed in which
suspended sediment concentration in open-channel
bounded shear flow was varied systematically while
flow depth, slope, and discharge were held
essentially constant. The effect of variation in
suspended sediment concentration on velocity profile
characteristics was investigated. The experiments
used both the Karman coefficient and the Coles wake
strength coefficient to detect changes. The thickness
of the logarithmic part of the velocity profile
decreased as sediment concentration increased. The
logarithmic parts of velocity profiles in
sediment-suspending flow were shifted downward
relative to control profiles in comparable clear flows.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; SEDIMENTATION]

357. Colman,EA (1953): Vegetation and
watershed management. The Ronald Press Co.,
New York, NY. 412 p.

The key relationship investigated in this book is
that of vegetation management water control and
supply. Plant life influences the rate at which rain and
snow can enter the soil and groundwater reservoirs
and slows the runoff of water and inhibits erosion of
soils. Vegetation can be used to manage the timing,
quality, and quantity of water harvest from
watersheds. Riparian and phreatophytic vegetation
also play important roles in the utilization of surface
waters from streams and rivers and from the
groundwater table.

[PHREATOPHYTES; RIPARIAN HABITAT;
RIPARIAN VEGETATION; WATERSHED)]

358. Comanor,K (1998): The inefficacy of using a
solute transport model to assess the impact of
grazing on a small intermontane stream. p. 442.
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,
Continuous loading solute experiments were
conducted in a area of the Sierra Nevadas in two land
use areas - one grazed, the other not. Shallow wells
were installed near the stream in both areas using the
Bencala method (1983). No significant responses
were measured in each of three separate experiments;



nor were there any significant differences in the
timing of well responses. The connectivity of the
stream water to shallow ground water does not
appear to be affected by the land use of the grazing.
[GRAZING IMPACTS; NUTRIENT CYCLES;
WATER QUALITY]

359. Compton,BB; Mackie,RJ; Desek,GL (1988):
Factors influencing distribution of white-tailed
deer in riparian habitats. Journal of Wildlife
Management 52(3), 544-548.

Factors influencing distribution of white-tailed
deer (Odocoileus virginianus) along the lower
Yellowstone River in eastern Montana were
evaluated during winter, summer and fall, 1985, The
amount of riparian forest and shrubland cover was
the most important factor influencing deer
distribution and accounted for 70 percent of the
variation observed in relative deer abundance among
sections of the river bottom. Cattle distribution and
amount of island area also influenced the distribution
of deer.

[GRAZING IMPACTS; RIPARIAN HABITAT;
WHITE-TAILED DEER]

360. Conners,ME; Naiman,RJ (1984):
Particulate allochthonous inputs: relationships
with stream size in an undisturbed watershed.
Canadian Journal of Fish Aquatic Science 41(10),
1473-1484.

Four streams of a pristine boreal watershed in
eastern Quebec were examined to assess the
composition, seasonal pattern and ash-free dry mass
(AFDM) of particulate allochthonous input. Study
sites on streams ranging from 1st - 6th order
exhibited significant differences in the types and
magnitude of litter input. Composition of litter fall
varied according to vegetation and physical structure
of the riparian zone. Although the forest in the
watershed is dominated by conifers, deciduous leaves
dominated annual budgets and seasonal input
patterns. A watershed budget calculated from results
estimated that a total input of 729 t (ton) yr-1 to
streams of this 673 km2 watershed. When particulate
allochthonous input is compared with primary
production measurements in these streams, 81-95
percent of the organic C supplied to the [st- and
2nd-order streams is allochthonous but 85-95 percent
of the supply to the 5th- and 6th-order streams is
autochthonous. The importance of local effects
illustrates the need for a more mechanistic approach
in allochthonous input research.

[NUTRIENT CYCLES; ORGANIC DEBRIS;
RIPARIAN HABITAT; RIPARIAN VEGETATION]

361. Connin,S (1991): Characteristics of
successful riparian restoration projects in the
Pacific Northwest. US Environmental Protection
Agency, Region 10, Water Division. 53 p.

This report summarizes and evaluates thirteen
successful riparian enhancements in the region.
These projects represent a wide range of geographic
locations, disturbance histories, restoration
techniques (Best Management Practices), and
restoration participants. Processes related to
successful BMP design, implementation, and
monitoring were evaluated for effectiveness and
contribution to final project results. Analyses were
conducted through questionaire surveys, personal
interviews, and site visits. The evaluation identified
various process-oriented characteristics which
contributed to project success. Some of these were
common to several or all projects. These attributes
appear to be "key" components of success and should
be acknowledged as operational standards for
riparian restoration. These characteristics and
recommendations are summarized.

[BEST MANAGEMENT PRACTICES;
MONITORING; RIPARIAN MANAGEMENT
ZONE; RIPARIAN RESTORATION)]

362. Conroy,SD; Svejcar,TJ (1991): Willow
planting success as influenced by site factors and
cattle grazing in northeastern California. Journal
of Range Management 44(1), 59-63.

This study evaluated the influence of grazing
and selected site factors on survival and leader
growth of planted Geyer willow cuttings. Three
grazing treatments (earty summer, late summer, and
non-use) were evaluated on each of 3 streams in
broad, low-gradient meadows with silt loam soils in
the northern Sierra Nevada. There was no significant
effect on grazing treatment on either willow survival
or growth despite 3.5 to 5 times more defoliation use
of the willow cuttings in the grazed pastures. Stream
channel location (proximity) did significantly affect
willow survival but not individual plant leader
length. There was a clear relationship between water
table depth, soil moisture, and willow planting
survival but not between moisture measurements and
leader length. Once the water table has declined to
the point that Artemisia spp. can survive on a site, the
chances of successfully replanting willows are
minimal. However, even during drought years, a
survival rate of 60 percent or greater was achieved by
planting into Carex nebraskensis communities or
bare ground in the channel.

[GRAZING IMPACTS; SAGEBRUSH; SOILS;
WATER TABLE EFFECTS; WILLOW]
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363. Contor,CR; Platts,WS (1991): Assessment of
COWFISH for predicting trout populations in
grazed watersheds of the Intermountain West.
USDA Forest Service. General Technical Report
INT-278. 28 p.

The COWFISH model, developed and applied in
selected Montana streams, was tested on 14 streams
in Idaho, Nevada, and Utah, where it proved to have
little value for predicting numbers of trout in
watersheds grazed by livestock. The model holds
promise for estimating the health of stream channels
and riparian complexes.

[COWFISH; FISHERIES; GRAZING IMPACTS;
LIVESTOCK EFFECTS; MODELING]

364. Cook,CW (1966): Factors affecting
utilization of mountain slopes by cattle. Journal of
Range Management 19, 200-204.

Many factors affect the utilization of mountain
terrain by cattle and these factors are interrelated and
exert their influence in a complicated manner. Actual
use obtained under good management is the most
accurate method of determining the utilization
obtainable on a particular mountain slope.
[GRAZING IMPACTS; UTILIZATION]

365. Cooper,DJ (1988): Mountain wetland
vegetation dynamies. p.23-25. 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.

Many wetland plants reproduce largely by very
vigorous rhizomes. This can be used to the advantage
of those trying to revegetate disturbed wetlands that
do not have hydrologic problems. Many of the most
common wetland species have very broad niches and
can occur in a wide variety of situations. They can be
propagated by stem cuttings, sprigging, soil banking
and respreading, plugs and many other means.
[PLANT COMMUNITIES; PLANT
PROPAGATION; RIPARIAN RESTORATION;
WETLANDS]

366. Cooper,DJ (1988): Colorado's wetlands. The
Green Thumb 45(2), 38-45.

In dry regions, where water is at a premium,
wetlands are extremely valuable ecosystems. The
diversity of habitat is important both to wildlife and
people. In addition, many wetlands provide other
important functions including water quality control
that is vital to downstream users. Wetlands should be

76

preserved and protected wherever possible. Many of
the plants occurring in these sites occur nowhere else.
[RIPARIAN HABITAT; WATER QUALITY;
WETLANDS]

367. Cooper,DJ (1990): Ecology of wetlands in
Big Meadows, Rocky Mountain National Park,
Colorado. USDI Fish and Wildlife Service.
Biological Report 90(15). Washington, DC. 45 p.
This paper describes in detail the results of
studies of hydrology, water chemistry, soils, and
vegetation at a wetland complex in the Rocky
Mountain National Park in north-central Colorado.
Five water sources affect the complex and each water
source somewhat differently structures the
hydrological character, vegetation, and water
chemistry of various portions of the complex. Twelve
plant communities that make up the complex are
described and characterized relative to measurements
taken throughout the complex. The water table is
highest in March and lowest in fall and early winter.
The growing season usually lasts only three months
and water tables fluctuate drastically among years
depending on the depth of the snow pack. Soil
saturation during July is seemingly the critical
variable for peat formation in the study area. Sites
with a water table within 20 - 30 cm of the surface in
July usually support peat soils. Oxidation - reduction
potential measurements indicate that for any soil
depth, the soils stay reduced for up to 3 weeks after a
water table drop below that depth.
[HYDROIL.OGY; REDOX POTENTIAL; WATER
TABLE EFFECTS; WETLANDS]

368. Cooper,DJ; Merritt,DM; Chimner,R;
Anderson,DC (1997): Establishment and survival
of Fremont Cottonwood and Tamarisk on
regulated and unregulated rivers: The Green and
Yampa Rivers. In: Proceedings of the Society of
Wetland Scientists. 18th annual meeting.
Restoration and Management Notes 16:1:92.
Cottonwood and tamarisk seedlings along a
regulated river and an unregulated river were
compared. Cottonwood seedlings could not establish
near older cottonwoods due to competition for water.
Shade was not as important as available soil water in
all areas. The Yampa River in Colorado
(unregulated) experienced multiple establishments of
both species, while the Green River (regulated) had
only sporadic establishment of tamarisk due to
sporadic summer flows.
[EXOTICS; RIPARIAN FOREST; RIPARIAN
SHRUBS; SALT-CEDAR; SOIL-WATER
CONDITIONS; STREAM FLOW]



369. Cooper,JL (1978): A technique for
evaluating and predicting the impact of grazing on
small stream channels. In: Transactions,
Bonneville Chapter, American Fisheries Society.
3-4 February 1978. Salt Lake City, UT. 17 p.

A modification of a widely used USDA Forest
Service technique for evaluating impacts of increased
water yields on streambank channel substrate
stability was employed to predict impacts of grazing
on bank-channel stability. The technique consisted of
adding a parameter ( percent ungulate damage) and
correlating present and potential bank-channel
stability. Bank features (slope, log debris, vegetation,
rock content, shade, and vegetation palatability)
interact to influence impact of grazing on
bank-channel stability.

[EVALUATION; GRAZING IMPACTS;
MONITORING]

370. Cooper,SD; Diehl,S; Kratz,K; Sarnelle,O
(1998): Implications of scale for patterns and
processes in stream ecology. Australian Journal of
Ecology 23, 27-40.

Current knowledge of scale effects by freshwater
ecologists is rudimentary and non-quantitative. The
authors review issues of spatial and temporal scale in
this paper to highlight conceptual problems relating
to scale and some potential solutions. They
recommend that freshwater ecologists undertake
more multi-scale sampling and experimentation to
examine patterns and processes at multiple scales.
[RIPARIAN HABITAT; SPATIAL SCALE;
STREAM ECOLOGY]

371. Cooperrider,AY (1990): Conservation of
biological diversity on western rangelands. In:
Transactions of the North American wildlife and
natural resources conference. 16-21 March 1990.
Denver, CO. Wildlife Management Institute.
Washington, DC.

Biological diversity at the community/habitat,
species, and genetic levels is threatened by our
activities on the western rangelands. Sustainable
ecosystems are required for sustainable economies.
Conservation of biological diversity will require
awareness of the relationship between biological
diversity and sustainability. It will require awareness
by all involved parties.

[BIODIVERSITY; ECOSYSTEM MANAGEMENT;
RIPARIAN HABITAT; SUSTAINABILITY]

372. Cooperrider,AY; Boyd,RJ; Stuart, HR
(1986): Inventory and monitoring of wildlife
habitat. USDI Bureau of Land Management,

Denver Service Center. Denver, CO. 858 p.

A book intended to guide field biologists and
managers in planning, organizing, and administering
wildlife inventory and monitoring projects. Primarily
designed for professional wildlife biologists working
for USDI Bureau of Land Management, much of the
material is relevant for those working in other
agencies or institutions.

[AQUATIC ECOSYSTEMS; INVENTORY;
MONITORING; RANGELAND ECOSYSTEMS;
RIPARIAN HABITAT; STREAM ECOLOGY;
WETLANDS]

373. Cope,OB |ed. | (1979): Proceedings of the
Forum -- Grazing and riparian/stream
ecosystems. 3-4 November 1979. Denver, CO.
Trout Unlimited, Inc. 94 p.

A forum organized by Trout Unlimited, Inc. to
bring together all interested agencies and
organizations to present a balanced and current
spectrum of issues as well as scientific
state-of-the-art knowledge on grazing and
riparian/stream management in order to derive the
best possible management guidelines. The published
proceedings consolidate the 30 professional and
topical presentations under one cover.
|GRAZING IMPACTS; RIPARIAN ECOLOGY;
STREAM ECOLOGY]

374. Corbett,ES; Lynch,JA (1985): Management
of streamside zones on municipal watersheds.
p-187-190. 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 zones are important in water quality
management. Water supply considerations and
maintenance of streamside zones from the municipal
watershed managers' perspective are discussed.
Management impacts affecting water quality and
quantity on forested municipal watersheds are
discussed in relation to the structure of the riparian
zone.

[HUMAN IMPACTS; RIPARIAN MANAGEMENT
ZONE; WATER QUALITY]

375. Corn,PS; Bury,RB (1987): The effects of
timber harvest on aquatic amphibians. In:
Streamside management: Riparian wildlife and
forestry interactions. An interdisciplinary
symposium. 11-13 February 1987. University of
Washington. Seattle, WA.
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Species diversity of amphibians was much lower
in logged streams than in controls. Eleven control
streams contained all four inventoried species. Only
two controls had as few as two species present. Of
the logged streams, 11 had one or no species present,
and only one contained all four. Densities of all
species were significantly greater (by 2-10 X) in
control vs logged streams.

[AMPHIBIANS; LOGGING IMPACTS: RIPARIAN
HABITAT]

376 Corn,PS; Bury,RB (1989): Logging in
western Oregon: Responses of headwater habitats
and stream amphibians. Forest Ecology and
Management 29, 39-57.

This paper compared the occurrence and
abundance of amphibians between streams flowing
through uncut forests and streams in logged stands
where second growth has reestablished the canopy.
Pacific giant salamanders (Dicampton ensatus),
Olympic salamanders (Rhyacotriton olympicus),
Dunn's salamanders (Plethodon dunni), tailed frogs
(Ascaphus truei) were inventoried. Eleven streams in
logged stands had one or no species present. Density
and biomass of all four species were significantly
greater in uncut forests.

[AMPHIBIANS; BIODIVERSITY; RIPARIAN
FOREST; RIPARIAN HABITAT]

377. Corner,RA; Bassman,JH (1993):
Contribution of legal buffer zones to non-point
source pollution abatement following timber
harvesting in northeast Washington. p.245. In:
Tellman,B; Cortner,HJ; Wallace, MG;
DeBano,LF; Hamre,LF [tech. coord.]. Riparian
management: Common threads and shared
interests. USDA Forest Service. General Technical
Report RM-226.

Sedimentation of streams resulting from forest
management practices is among the greatest
non-point source pollution concerns. This study
concluded that although riparian buffer zones can be
instrumental in protecting against non-point source
pollution, their effectiveness is directly related to
physical properties and the nature of management on
the upland area. Therefore, a legal bufter zone width
should be calculated as a function of physical
parameters (e.g. slope, soil permeability, soil
erodibility) and intensity of management practices
rather than as a designated fixed distance.
[BUFFER ZONES; LOGGING IMPACTS;
NON-POINT SOURCE POLLUTION; RIPARIAN
HABITAT]
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378. Cornwell,J (1990): Developing grazing
management plans for riparian areas. USDA Soil
Conservation Service, Boise, ID. Idaho Range
News. April 1990,

This article provides a topical background for
preparing, implementing, and sustaining a
management plan for riparian grazing. it is useful for
providing a step-by-step outline for developing and
using a grazing management plan.

[GRAZING IMPACTS; GRAZING
TREATMENTS]

379. Corradini,C; Singh,VP (1985): Effect of
spatial variability of effective rainfall on direct
runoff by a geomorphologic approach. Journal of
Hydrology 81(1985), 27-43.

The importance of spatial variability of effective
rainfall input to a direct runoff model was analyzed
by the geomorphologic approach based on the use of
different paths determined according to the
Horton-Strahler ordering scheme. Actual effective
rainfall distributions, derived from observed rainfall
were employed. The authors argue that it is
unreasonable to use the geomorphologic approach in
computing basin response for spatially variable
effective rainfall as model input. Analysis of the
distribution throughout the basin revealed that the
averaging scheme of the channel network, following
the Horton-Strahler ordering scheme, was not
appropriate.

[GEOMORPHOLOGY; HYDROLOGY;
MODELING; SPATIAL SCALE]

380. Coulson,RN; Folse,LJ; Loh,DK (1987):
Artificial intelligence and natural resource
management. Science 237(July), 262-267.

Use of artificial intelligence (Al) in natural
resource management began with the development of
expert systems for problem-solving and
decision-making. The use of expert systems in turn
led to the development of other procedures. These
include: integrated expert systems, which link
management models with natural resource models;
intelligent geographic information systems, which
permit interpretation of relations within and among
landscape data themes; and, modeling of animal
behavior and interaction with the environment.
[ARTIFICIAL INTELLIGENCE; GIS;
MONITORING; RIPARIAN HABITAT]

381. Covich,AP; Palmer,MA; Crowl,TA (1999):

The role of benthic invertebrate species in

freshwater ecosystems. BioScience 49(2), 119-126.
Benthic invertebrates in freshwater sediments are



diverse and abundant but are often patchily
distributed and relatively difficult to sample,
particularly when they live in deep subsurface
sediments. Species richness and functional
importance of freshwater invertebrates generally go
unnoticed until something unexpected occurs in
ecosystems. Such changes may be caused by floods,
drought, disease, fish kills, etc. Physical, chemical,
and biological processes create significant horizontal
and vertical heterogeneities in the substrata that
provide a template for distinct niches. Some species
have a disproportionately large impact on food-web
dynamics and provide essential ecosystem services.
These functions include mixing, nutrient cycling, and
energy flow through food webs. Adequate models,
however, for ecosystem services is lacking. Public
understanding of these mechanisms is also poor.
Much of flowing water eventually passes through
subsurface zones where rich faunal diversities
contribute to a multiplicity of services. Benthic biota
mediate biogeochemical transformations and act
directly to prevent buildup of carbon in the sediments
and deoxygenation of bottom waters. They also
sequester and move contaminants and excess
nutrients from groundwaters and sediments and
influence the flux of greenhouse gases.

[FOOD WEBS; INVERTEBRATES;
MACROINVERTEBRATES; NUTRIENT
CYCLES; SPECIES RICHNESS; WATER
QUALITY]

382. Cowan,WL (1956): Estimating hydraulic
roughness coefficients. Agricultural Engineering
37, 473-475.

[CHANNEL DYNAMICS; HYDROLOGY]

383. Cowardin,LM; Carter,V; Golet,FC;
LaRoe,ET (1979): Classification of wetlands and
deep water habitats of the United States. USDI
Fish and Wildlife Service. Biological Services
Program. FWS/OBS-79/31. 103 p.

The classification was intended to describe
ecological taxa, arrange them into a useful system,
furnish units for mapping, and provide uniformity of
terms and concepts. Wetlands are defined by plants
(hydrophytes), soils (hydric soils), and frequency of
flooding. Deep water habitats are also included in
the classification. The wetlands classification has
been in general use by the USDA Forest Service
since its publication.

[CLASSIFICATION; RIPARIAN HABITAT;
WETLANDS]

384. Cowell,DW (1984): The Canadian Beaver,

(Castor canadensis), as a geomorphic agent in
karst terrain. Canadian Field-Naturalist 98(2),
227-230.

The karst-drainage of a beaver-occupied lake
and a sinkhole pond resulted in dam and canal
building by Canadian beavers. The beavers were
unsuccessful in maintaining their habitat. Their
activities probably enhanced karsification.
[BEAVER; GEOMORPHOLOGY]

385. Cowley,ER (1992): Protocols for classifying,
monitoring, and evaluating stream/riparian
vegetation on Idaho rangeland streams. Idaho
Dept. of Health and Welfare. Division of
Environmental Quality. 37 p.

The document defines appropriate parameters
and outlines specific monitoring protocols and
procedures for evaluating vegetation and streambank
stability for Idaho's small (usually less than 30 feet)
rangeland streams. It also provides protocols for
monitoring stream canopy cover, streambank
stability, solar input, and establishing permanent
photo points associated with livestock grazing and
other activities that affect streamside (riparian)
vegetation and beneficial uses of water. These
protocols are directed at three of the important
pollutant sources affecting the biological integrity of
streams and lakes that may result from livestock
grazing: streambank erosion, water temperature, and
vegetation.

[GRAZING IMPACTS; MONITORING;
PROTOCOLS; RANGELAND STREAMS;
STREAMBANK STABILITY]

386. Cox,JR; Morton,HL (1985): Above-ground
biomass quantities and livestock production in big
sacaton riparian areas in southeastern Arizona.
p.305-309. 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 southeastern Arizona, two big sacaton riparian
sites were studied and compared. At one, the standing
biomass was measured for 3 years. At the other, the
standing crop was burned or mowed in February
before grazing. Dead standing biomass accumulated
in the fall and disappeared following precipitation in
fall, winter, or summer. Both burning or mowing
reduced biomass production. Stocking rates on
mowed or burned sites were only one-third as high as
on untreated. Total gains per pasture were 512 and
235 kg on the untreated and treated, respectively.
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[FIRE IMPACTS; GRAZING IMPACTS;
LIVESTOCK EFFECTS; MOWING]

387. Crance,JH (1988): Relationships between
palustrine wetlands of forested riparian
floodplains and fishery resources: A review. USDI
Fish and Wildlife Service. Biological Report
88(32), 27.

This literature review focuses on management
approaches and research for the identification and
mitigation of wetland impacts and on the importance
of wetlands to fisheries. Productivity, species
diversity and structure, and nutrient cycling respond
to hydrologic regimes. Deterioration of hydrologic
regimes of wetlands is likely to reduce habitat quality
or quantity and may block fish access. Fishery
resources should be given high priority when
regulated stream flow, channelization, diking, and
watershed practices are being evaluated.
[FISHERIES; HYDROLOGY; RIPARIAN
FOREST; RIPARIAN HABITAT]

388. Crandall,KB; Colby,BG; Rait,KA (1992):
Valuing riparian areas: A southwestern case
study. Rivers 3(2), 88-98.

Instream flows typically have been neglected in
the competitive distribution of water in the West,
because many of the benefits they provide have
public goods characteristics and tend not to be legaily
recognized as beneficial uses of water. Economists
have developed several techniques to value amenity
resources, including the Travel Cost Method, the
Contingent Valuation Method, and local economic
impact analyses. This paper provides a brief review
of these techniques and their application to sites with
instream flows and riparian ecosystems. It provides
economic data to facilitate more informed decisions
regarding protection of streamflows, land use
alternatives, and riparian habitat preservation.
[ECONOMICS; RIPARIAN HABITAT]

389. Crawford,CS; Ellis,LM; Molles,MC;
Valett, HM (1996): The potential for implementing
partial restoration of the Middle Rio Grande
ecosystem. p.93-99. 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 Rio Grande currently inundates only a small
portion of its riparian forests during late spring
runoff. Such flood events were once responsible for
the germination of cottonwoods and willows along
the river, for a mosaic of wetlands mixed with
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different aged stands of forest, and for enhancement
of decomposition and nutrient cycling. River
regulation in this century has decoupled the linkage
between the floodplain and the river and has led to
senescence without replacement of the once
dominant native cottonwoods in the Middle Rio
Grande (MRG) valley. The authors propose that
partial restoration can be accomplished by
re-establishing a regime of seasonal wetting of
riparian soils at select sites, most likely in the MRG's
southern reach. Research at Bosque del Apache
National Wildlife Refuge suggests that this practice
would: 1) accelerate decomposition and nutrient
cycling within existing stands; and 2) promote
cottonwood-willow germination on banks and other
cleared areas. It could also expedite the creation of
wetlands.

[COTTONWOOD; NUTRIENT CYCLES; RIO
GRANDE; RIPARIAN RESTORATION,;
WETLANDS; WILLOW]

390. Creamer,WH,1V; Wambeldt,CL; Rossi,RJ
(1992): Comparison of three groups of variables
for predicting big sagebrush forage production.
p-217-221. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt,CL [tech. coord.].
Proceedings - Symposium on ecology and
management of riparian shrub communities.
USDA Forest Service. General Technical Report
INT-289.

This paper reports modeling procedures used to
develop regression equations to predict forage
production available in the winter from three
subspecies of big sagebrush of high- and low-use
form classes.

[FORAGE PRODUCTION; GRAZING IMPACTS;
MODELING]

391. Crisco,W (1990): Riparian vegetation
analysis with low altitude aerial photography. A
case study report, USDI Bureau of Land
Management. Vale District, OR.

Infrared aerial photographs of 11 riparian sites
were obtained during two periods, 1981-1982 and in
1987, at scales from 1:1,790 to 1:3,570. Vegetation
and channel characteristics were characterized and
acreages of each category determined. Significant
vegetation changes were observed.

[AERIAL PHOTO; BLM; MONITORING;
RIPARIAN HABITAT]

392. Croft,AR; Hoover,MD (1951): The relation
of forests to our water supply. Journal of Forestry
49(4), 245-249.



A usable water supply can be sustained only if
the forestry profession assumes responsibility for
water management as well as timber management.
For that to occur, these things must happen: 1) the
forestry profession must clearly recognize and
assume responsibility for management of water from
forested lands; 2) the job of managing water supply
from forested lands must be integrated with forest
management; and 3) forestry schools must give
adequate instruction in the hydrology of forested
lands to prepare managers for doing their job.
[HYDROLOGY; LOGGING IMPACTS; WATER
RESOURCE MANAGEMENT]

393. Cronemiller,FP (1955): Making new trout
streams in the Sierra Nevada. p.583-586. In:
Water: The yearbook of agriculture. 84th
Congress. House document No. 32.

Small, intermittent streams have been improved
to accommodate trout spawning and summer-long
habitat by the construction of small,
"flow-maintenance" dams. Such dams, developed
through cooperative efforts with sportsmen groups,
assure the release of stored water through the summer
to create permanent streams with excellent fishing.
These installations become natural "trout factories"
which have very low maintenance costs.
[FISHERIES; RIPARIAN RESTORATION;
TROUT]

394. Cross,SP (1985): Responses of small
mammals to forest riparian perturbations.
p-269-275. 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 southwest Oregon, trapping studies at several
mixed conifer forest sites demonstrated a
differentially high use of riparian habitat by small
mammals. Harsh perturbations of this habitat
radically affect the presence and abundance of many
species. Riparian leave-strips were found to support
small mammal communities comparable to
undisturbed sites.

[BUFFER STRIPS; LOGGING IMPACTS;
RIPARIAN HABITAT; SMALL MAMMALS]

395. Cross,SP (1987): Small mammals and bats
in riparian studies. In: Streamside management:
Riparian wildlife and forestry interactions. 11-13
February 1987. University of Washington. Seattle,
WA,

Small mammals, primarily insectivores and
rodents, are well suited for studies that provide
information regarding wildlife utilization of
relatively small or irregularly shaped habitat areas
such as streamside riparian zones. Natural history
observations and quantitative comparative habitat
studies indicate that the forest streamside riparian
zone supports a greater abundance and diversity of
small mammals than the neighboring upland zone.
Habitat utilization patterns differ from species to
species, showing various degrees of affinity for the
riparian zone. Some species are almost restricted to
that zone. Others may enter upland areas but occupy
riparian zones as their primary habitat. Still others are
primarily upland forest species but use the riparian
zone as secondary habitat. In mature forests, the
riparian habitat supports virtually all small mammal
species that are also present in neighboring habitats.
[RIPARIAN HABITAT; SMALL MAMMALS]

396. Crouch,GL (1978): Effects of protection
from livestock grazing on a bottomland wildlife
habitat in northeastern Colorado. p.118-125. In:
Proceedings of the lowland river and stream
habitat in Colorado symposium. 4-5 October 1978.
Greeley, CO.

Vegetation on a bottomland wildlife habitat
protected from grazing for 7 and 25 years was
compared to an adjacent grazed tract along the South
Platte River in northeast Colorado. Overall cover and
height of the understory was about twice as great on
the ungrazed area for each evaluation, but did not
change appreciably over the 18-year interval. A
significant decrease in the number of cottonwood
trees occurred on both areas, particularly the grazed
area.

[GRAZING IMPACTS; LIVESTOCK EFFECTS;
PLATTE RIVER; RIPARIAN HABITAT]

397. Crouch,GL (1979): Long-term changes in
cottonwoods on a grazed and ungrazed plains
bottomland in northeastern Colorado. USDA
Forest Service. Research Note RM-370. 4 p.
Numbers of cottonwood trees declined between
1961 and 1978 on a grazed and an ungrazed
bottomland in northeast Colorado. Cottonwoods were
larger in diameter in 1978 but basal area stocking
was unchanged. Trees were taller in 1978 on the
ungrazed area, and the amounts of canopy deadwood
were greater on both areas. Water management,
grazing by livestock and deer, plant competition on
the ungrazed area, and beaver-felling of young trees
all contributed to a lack of regeneration that appears
responsible for the general decline in overstory
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vegetation.
[COTTONWOOD; GRAZING IMPACTS;
LIVESTOCK EFFECTS; RIPARIAN FOREST]

398. Crouch,GL (1984): Wildlife habitat on the
lower South Platte River in Colorado. p.1-3. In:
Proceedings of the Symposium on wooded draws.
South Dakota School of Mines and Technology.
12-13 June 1984. Rapid City, SD.

Wooded riparian habitats present today along the
South Platte River appear to be of recent origin.
Early explorers found few trees and a river that
flooded in the spring and was dry in late summer
each year. The bottomlands could be drastically
changed if management practices are not modified to
favor the present environment.

[HISTORIC RECORDS; PLATTE RIVER;
RIPARIAN HABITAT; RIPARIAN VEGETATION]

399. Crouse,MR; Kindschy,RR (1981): A method
for predicting riparian vegetation potential of
semiarid rangelands. p.110-116. In: Symposium
on acquisition and utilization of aquatic habitat
inventory information. 28-30 October 1981.
Portland, OR.

Predicting potential of riparian areas to recover
after protection from livestock is difficult because
examples of pristine riparian communities have
generally destroyed by excessive grazing. A method
for predicting riparian site potential is described for
semiarid climates. This method is based on physical
characteristics of stream and reservoir riparian zones,
such as extent of water level fluctuation, persistence
of flow, scouring, and soil type. Such factors have
been organized into a key for predicting potential
recovery.

[CLASSIFICATION; MONITORING; RIPARIAN
HABITAT; RIPARIAN VEGETATION]

400. Crumpacker,DW (1985): The Boulder
Creek Corridor projects: Riparian ecosystem
management in an urban setting. p.389-92. 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.
Protection of the Boulder Creek riparian corridor
is a major priority of the citizens of Boulder,
Colorado. Policies for protection and management
for the benefit of the community are described.
[HUMAN IMPACTS; RIPARIAN HABITAT;
URBAN IMPACTS]
401. Crymes,GD; Stringham,TK; Buckhouse,JC
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(1998): Methodology for measurement of riparian
woody vegetation for the purpose of determining
their contribution to shade on the water surface.
p-98. 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.

Belt transects were employed that measured
height, width, overhang, distance from the stream
and compass orientation of the stream. A minimum
of 6 diverse reaches were adopted per stream in order
to establish statistical veracity. Belt transects were
run parallel to the stream edge on both sides of the
stream. Directional starting points were randomized.
All measurements were collected during the low flow
periods of late summer, the period in which eastern
Oregon streams are most susceptible to temperature
increases.

[MONITORING: RIPARIAN VEGETATION;
SHADING]

402. Culler,RC (1970): Water conservation by
removal of phreatophytes. American Geophysical
Union Transactions 51(10), 684-689.

Removal of phreatophytes from the Gila River
floodplain in southeastern Arizona produces a
significant reduction in evapotranspiration.
Long-term benefits from phreatophyte removal
depends on the successful establishment of
vegetation with low consumptive use of water.
[HYDROLOGY; PHREATOPHYTES; RIPARIAN
HABITAT; WATER RESOURCE
MANAGEMENT]

403. Cummins,KW; Wilzbach,MA; Gates,DM;
Perry,JB; Taliaferro,WB (1989): Shredders and
riparian vegetation. BioScience 39(1), 24-30.
Stream invertebrates that feed on leaf litter
(called shredders) are intimately tied to litter input.
The major role of shredders in stream ecosystems is
the conversion of large organic plant substrates
(coarse), such as leaf litter, into smaller particles. A
model is described that would operate on a broad
spatial scale. The shredder-litter association
represents the closest and most direct link between
the dominant plant community and the biota of the
receiving stream channel network. The model can
provide a tool to evaluate watersheds that have been
modified by various processes.
[LITTER FALL; INVERTEBRATES; MODELING:
ORGANIC DEBRIS; RIPARIAN ECOLOGY:;
RIPARIAN HABITAT; SPATIAL SCALE]

404. Cuplin,P (1978): Remote sensing streams.



BLM/ASP workshop on practical applications and
use of color infrared and color imagery. 30
January -1 February 1978. Denver, CO. 3 p.

A method of stream habitat inventory using
photo interpretation of large scale color infrared
photography is described. The supporting methods of
ground truth, targeting for aerial photo identification
and photo scale, film format exposure for water
penetration of clear water, lens filters, and
description of acceptable weather and sunlight
conditions for optimum film exposure are identified.
[INVENTORY; MONITORING; RIPARIAN
HABITAT]

405. Cuplin,P (1981): The use of large scale color
infrared photography for stream habitat and
riparian vegetation inventory. USDI Bureau of
Land Management Tech. Note 325. 7 p.

The interpretation of large scale color
photogrammetry is a useful tool for identifying
riparian habitat types and for monitoring the
condition of these locations.

[AERIAL PHOTO; INVENTORY; RIPARIAN
HABITAT]

406. Cuplin,P (1987): A selected annotated
bibliography of riparian area management. USDI
Bureau of Land Management. Technical
Reference 1737-1. 68 pp.

This bibliography contains 135 references, with
abstracts and keywords, which the Riparian Area
Task Force considered the most significant
contributions to the state-of-the-art. Those references
were chosen from more than 1,200 reviewed.
[BIBLIOGRAPHY; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

407. Cuplin,P; Batson,F (1985): Stream/riparian
area inventory and monitoring using large scale
color infrared airphotos. p.356-361. In:
Proceedings of the (Pecora) Symposium for
remote sensing in forest and range resource
management. 20-22 August 1985. Colorado State
University. Ft. Collins, CO.

There is an increasing level of interest in
inventory and monitoring of critical stream/riparian
environments. The BLM has investigated the use of
remote sensing procedures to increase the efficiency
of traditional ground-based methodologies. Ground
data collection combined with photo interpretation of
large scale airphotos provide inventory and
monitoring capability for riparian areas. Variables
that can be photo interpreted from large scale color
infrared airphotos and used to detect change in

riparian areas are stream width, flood plain width,
stream channel stability, stream shade, ground cover
of trees, shrubs, herbaceous vegetation, bare soil,
riparian area and width, density and structure of large
trees and shrubs.

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

408. Cuplin,P; Platts,WS; Casey,0; Masinton,R
(1985): A comparison of riparian area ground
data with large scale airphoto interpretation.
p-67-68. 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.

A study site in northeast Nevada was monitored
1979-1985. Aerial photos of the study site were
acquired in large-scale, infrared, 9 X 9 in. format.
Ground data and airphoto interpretation are
compared.

[AERIAL PHOTO; MONITORING; RIPARIAN
HABITAT]

409. Dahl, TE; Johnson,CE; Frayer,WE (1991):
Wetlands: Status and trends in the conterminous
United States mid-1970's to mid-1980's. USDI Fish
and Wildlife Service. Washington, DC. 28 p.

Increased awareness regarding the ecological,
social, and economic values of wetlands has resulted
in the development of wetlands protection legislation
and programs. Since 1983, the USDI Fish and
Wildlife Service has been monitoring the rate and
magnitude of wetlands conversions. Since the
mid-1980's, indications are that wetland losses are
slowing. Programs to restore wetlands under the US
Food Security Act have added about 90,000 acres to
the nations wetlands inventory during 1987-1990.
[MONITORING; WETLANDS]

410. Dahlem,EA (1979): The Mahogany Creek
watershed -- with and without grazing. p.31-34.
In: Cope, OB |ed.]. Forum -- Grazing and
riparian/stream ecosystems. 3-4 November 1978.
Denver, CO. Trout Unlimited, Inc.

Based on photographic evidence and available
data, reduction in livestock grazing but continued
annual use had little or no beneficial effect on
riparian habitat along Mahogany Creek. Only after
complete removal of livestock use by fencing was
significant riparian habitat improvement
accomplished.

[GRAZING IMPACTS; LIVESTOCK EFFECTS]
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411. Dale,HM; Garton,CE (1984): The aquatic
macrophyte vegetation of an isolated island lake
adjacent to Lake Nipigon, Ontario: A
comparative study after a fifty-six year interval.
Canadian Field Naturalist 98(3), 444-450.

The authors had a unique opportunity to
compare the present vegetation of an isolated island
lake with the records of vegetation that were made 53
years before. Since the impacts of man have been
minimal because of rare visitations, predictions of
change made in 1926 could be assessed.
Additionally, comparisons were made between a
small island lake and a larger encompassing lake.
Decrease in some species was attributed to the
increase in water level. Opportunistic species
flourished. Differences in the flora of the small
isolated lake and the larger encompassing one were
attributed to differences in the temperature of the
water, alkalinity, and wave action. Lack of suitable
invading disseminules may have prevented the
establishment of certain species in the smaller lake.
The reasons for the absence of other species are
unclear.

[AQUATIC PLANTS; BEAVER; RIPARIAN
HABITAT; SECONDARY SUCCESSION]

412. Dalton,RS; Bastian,BT; Jacobs,JJ;
Wesche,TA (1998): Estimating the economic value
of improved trout fishing on Wyoming streams.
North American Journal of Fisheries
Management. 18:786-797.

The objective of this study was to generate
estimates of economic benefits of improvements on
Wyoming fishing streams that could be used to
evaluate different improvement projects. A mail
survey was conducted to determine angler (both
resident and tourist) preferences and to estimate
economic benefits. Consumer surplus estimates for
the complete sample were US$101/day for increased
trout populations and US$132/day for doubling the
chances of catching a large trout. These results may
be used within a framework of net present value to
evaluate potential projects.

[ECONOMICS; FISHERIES; RIPARIAN
RESTORATION; TROUT]

413. Darling,LA; Coltharp,GB (1973): Effects of
livestock grazing on the water quality of mountain
streams. p.1-8. In: Mayland, HF [ed.].
Proceeding: Water-animal relations. Kimberly,
ID. University of ldaho. Moscow, ID.

This study was designed to determine the type
and extent of livestock grazing effects on the water
quality of streams passing through grazing

84

compartments. Emphasis was placed on the effect of
livestock grazing on the bacteriological and indicator
groups of total coliform, fecal coliform, and fecal
streptococci, with less attention given to selected
physical and chemical parameters. The study was
conducted on three mountain streams in the Bear
River Range of northern Utah. Significant increases
in the bacterial counts were noted during the grazing
of cattle and sheep at stream locations at immediately
downstream from the grazing activity. Bacterial
counts in streams draining grazed watersheds reached
seasonal maximum values during the grazing season,
while counts from the ungrazed watershed remained
relatively low and constant. The chemical and
physical water quality parameters showed no
clear-cut effect from livestock grazing.

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

414. Darveau,M; Beauchesne,P; Belanger,L;
Huot,J; Larue,P (1995): Riparian forest strips as
habitat for breeding birds in boreal forest.
Journal of Wildlife Management 59(1), 67-78.
Riparian forest strips are usually protected from
logging for their buffer effect on aquatic habitats.
However, their value to terrestrial wildlife is
generally unknown. From 1989-1992, the authors
compared bird abundance and species composition in
5 experimental riparian forest strips (20-m, 40-m,
60-m, and control [>300 m wide], intact strips, and
20-m wide thinned strips), in boreal balsam fir
stands, for three years following clear-cutting. Bird
densities increased 30 - 70 percent in all strips the
year after clear-cutting and decreased thereafter to
approximately pretreatment levels. The 20- and 40-m
wide riparian strips had the highest mean bird
densities, but also the fastest decreases thereafter.
The removal of 33 percent of the trees in some of the
20-m strips resulted in a <20 percent decline of bird
densities. There was evidence that 60-m strips are
required for forest-dwelling birds. Bird populations
may continue to decline in strips before regeneration
of adjacent clear-cuts provides suitable habitat for
forest-dwelling species.
[AVIAN ECOLOGY; BOREAL FOREST;
RIPARIAN FOREST; RIPARIAN HABITAT]

415. Davidson,AS; Knight,RL (1997): Effects of
cottonwood forest patch characteristics on
predation and parasitism of songbird nest in
northwestern Colorado. p.77. In: Abstracts. 1997
Annual meeting of the Ecological Society of
America jointly with The Nature Conservancy.



Changing ecosystems: Natural and human
influences. 10-14 August 1997. Albuquerque, NM.
The size and shape of cottonwood forest patches
along the Yampa River in northwest Colorado have
dramatically changed because of agriculture and
development. This study monitored rates of predation
and parasitism for two seasons. Predation of both
artificial and natural nests depended on patch shape
for some size classes. Evidence was produced that
even in naturally fragmented cottonwood riparian
habitat, the size and shape of forest patches can affect
avian nesting grounds. Restoration efforts should
promote larger and more circular patches.
[AVIAN ECOLOGY; COTTONWOOD;
PARASITISM; PREDATION; RIPARIAN
FOREST]

416. Davies,BR; Walker, KF (1986): The ecology
of river systems. Monographiae Biologicae.
Volume 60. Dr. W. Junk Publishers. Boston, MA.
792 p.

A compendium of articles relating to thirteen
major rivers of the world: six in Africa, two in North
America, three in South America, one in Asia, and
one in Australia. Several recurrent issues emerge as
important: floodplain - river interactions,
biogeographical affinities, and modifications caused
by development, especially dams.

[CLIMATE; DAMS; GEOMORPHOLOGY;
HYDROLOGY: RIVER ECOLOGY]

417. Davis,EA (1987): Chaparral conversion and
streamflow: Nitrate increase unbalanced mainly
by a decrease in bicarbonate. Water Resources
Research 23(1), 215-224.

Chaparral watershed conversion to grass by
controlling the brush with herbicides increases water
yield as substrate runoff to streams. Increased stream
discharge is accompanied by several hundredfold
increases in the filtrate concentration of the stream
water. Nitrate concentrations remained 46 to 69 X
above normal for 11 years or more. Nitrate
concentration increases were balanced mainly by
bicarbonate ion concentration decreases. One
mechanism suggested to explain the latter was the
reaction producing carbon dioxide and water.
[SOILS; VEGETATION MANAGEMENT; WATER
QUALITY]

418. Davis,EA; DeBano,LF (1986): Nitrate
increases in soil water following conversion of
chaparral to grass. Biogeochemistry 2, 53-65.

A watershed in Arizona converted from
chaparral to grassland released high concentrations of

nitrate to stream water. The nitrate originated from
the rooting zone of the decomposing shrubs. High
nitrate concentrations were found in soil solutions
from all measured depths on the converted watershed
as compared with low nitrate concentrations found in
an adjacent undisturbed area.

[SOILS; VEGETATION MANAGEMENT; WATER
QUALITY; WATERSHED]

419. Davis,EM; Rucker,A (1993): Lessons
learned from large-scale riparian restoration
projects. p.186-188. 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.

Large-scale restoration projects should have the
following components: 1) clearly define restoration
goals; 2) identify physical requirements of target
riparian habitat; 3) address multipurpose needs; 4)
evaluate potential obstacles and use effective
establishment techniques; and 5) plan ahead for
appropriate timing of implementation.
[RESTORATION PROJECTS; RIPARIAN
RESTORATION]

429. Davis,GA (1977): Management alternatives
for the riparian habitat in the Southwest. p.59-67.
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.

Southwestern riparian habitat has been
significantly altered by exploitation from man. For
decades, the primary or dominant use of riparian
habitat has been water management; other values
were not considered. Management alternatives and
objectives are evaluated for environmental
consequences.

[PLANNING; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

421. Davis,GJ; Brinson,MM (1980): Responses of
submersed vascular plant communities to
environmental change: Summary. USDI Fish and
Wildlife Service. Biological Services Program:
FWS/OBS-80/42. 15 p.

This report is a condensation of a more
comprehensive, technical publication by the same
authors entitled RESPONSES OF SUBMERSED
VASCULAR PLANT COMMUNITIES TO
ENVIRONMENTAL CHANGE, FWS/OBS-79/33.
Environmental parameters include: light
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transmission, fluctuating water levels, wave action,
sedimentation, nutrients, and seasonal effects.
Potential impacts of various developmental activities
are discussed briefly. The uncondensed version
contains several tables and figures that either
summarize data or illustrate phenomena of
submerged vascular plants.

[AQUATIC PLANTS; BIBLIOGRAPHY;
RIPARIAN HABITAT; WATER QUALITY]

422. Davis,HS (1934): The purpose and value of
stream improvement. p.63-67. In: The
Proceedings of the American Fisheries Society.
The aims of stream improvement include: 1) to
provide sufficient cover and shelter for the needs of
the fish, 2) to prevent, as far as possible, extreme and
rapid fluctuations in the volume of flow; 3) to
prevent or control soil erosion and its consequent
evils; 4) to ensure the production of fish food; 5) to
ensure favorable temperatures for the species of fish
to which the stream in question is best adapted; and
6) to provide favorable conditions for natural
propagation. Methods to achieve these objectives are
discussed.
[FISHERIES; RIPARIAN RESTORATION;
STREAM IMPROVEMENTS]

423. Davis,JW (1981): Livestock vs. riparian
habitat management - there are solutions. In:
Proceedings of the symposium on
wildlife-livestock relationships. University of
Idaho. 20-22 April 1981. Coecur d’Alene, ID.

The riparian habitat of the Southwest, once in
great abundance along every stream, is now greatly
reduced. Many factors account for this destruction
but one of the most destructive forces is the
long-term impact of livestock. Many techniques are
being used to solve the problem including protective
fencing and rest-rotation grazing. The most
encouraging development is the adaptation of the
rest-rotation system being tested on the Santa Rita
Experimental Range.

[GRAZING IMPACTS; LIVESTOCK EFFECTS;
RIPARIAN HABITAT]

424. Davis,JW (1982): Livestock and riparian
habitat management -- why not? In: Western
proceedings, 62nd annual conference of the
Western Association of Fish and Wildlife
Agencies. 19-22 July 1982. Las Vegas, NV.
Since the introduction of livestock into the
western ecosystems, the once abundant riparian
habitat and herbaceous forage have continued to
deteriorate. After one hundred years, livestock
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mismanagement still appears to be the rule rather
than the exception. On many grazing allotments, it
continues to be a livestock and livestock
mismanagement or a livestock and riparian
mismanagement choice with riparian habitat and its
associated wildlife species the losers. There are
solutions to the problem that may permit resource
managers the opportunity to add the option of
livestock and riparian habitat management.
[GRAZING IMPACTS; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

425. Davis,JW (1986): Options for managing
livestock and riparian habitats. In: Proceedings of
the S1st North American wildlife and natural
resources conference. 21-26 March 1986. Reno,
NV. The Wildlife Management Institute. 20 p.

The adverse effects of livestock mismanagement
on the once abundant riparian habitats and
herbaceous forage have been recognized for over one
hundred years. Even with problem recognition and
the increased emphasis on riparian habitat awareness,
the problem still persists. On many grazing
allotments, the management choice continues to be
livestock mismanagement. There are management
choices available to mitigate or resolve the problem.
[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE]

426. Davis,RK (1989): The benefits of riparian
development. A report to TGS Technology, Inc.,
on procedures for the economic evaluation of
riparian protection projects of the USDI Bureau
of Land Management.

This study was implemented to document
methods used to evaluate riparian improvement
projects and provide examples of economic benefits
of properly managed riparian areas. It reviews
individual benefits that have been analyzed,
monitored, and administered. It recommends
quantification and modeling techniques and identifies
obstacles to greater acceptance.

[ECONOMICS; RIPARIAN MANAGEMENT
ZONE]

427. Dawson,KJ; Sutter,GE (1985): Research
issues in riparian landscape planning. p. 408-412.
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.

The 80-acre Putah Creek Reserve on the



University of California (Davis) campus offers the
opportunity to research issues related to the leveed
floodways that flow through California's agricultural
landscape. The integration of issues related to
research, education, conservation, recreation, and
flood control is explored.

[AGRICULTURAL IMPACTS; FLOOD IMPACTS;
RIPARIAN HABITAT; URBAN IMPACTS]

428. Day,RT; Keddy,PA; McNeill,J; Carleton,T
(1988): Fertility and disturbance gradients: A
summary model for riverine marsh vegetation.
Ecology 69(4), 1044-1054.

Freshwater shorelines occupy extensive areas of
the temperate zone but there are still few conceptual
models for pattern and process in shoreline
vegetation. This study used multivariate analysis of
vegetation data to describe vegetation-environment
relationships in a set of riverine wetlands. Ordination
showed that four vegetation types were arranged
along two major axes: a standing crop and litter
gradient, and a water depth gradient. The three main
factors controlling vegetation composition were
water depth, the effects of spring flooding in
removing litter, and the fertility gradient produced by
waves and flowing water.

[NUTRIENT CYCLES; SHORELINES;
WETLANDS]

429. Dean,R (1993): Water quality tools for
national and western non-point source control.
p.102-106. 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 paper reviews the various programs in
which Environmental Protection Agency (EPA) is
involved independently, or as an active partner with
other agencies or entities. It also reviews EPA
funding for various research and monitoring
programs. The author also encourages agencies and
organizations to become involved in the Coordinated
Resource Management Plan (CRMP) process.
[CRMP; NON-POINT SOURCE POLLUTION;
RIPARIAN HABITAT; WATER QUALITY]

430. Dean,R (1996): Section 319 Clean Water Act
funds: Opportunities for cooperative non-point
pollution projects. p.141-145. In: Evans,KE
[comp.]. Sharing common ground on western
rangelands: Proceedings of a livestock/big game
symposium. 26-28 Feb 1996. Sparks, NV. USDA
Forest Service. General Technical Report

INT-GTR-343. 164 p.

This presentation outlines various opportunities
for collaboration by utilizing Section 319 of the
Clean Water Act. Non-point source pollution
program funds are available for implementation of
cooperative management practices on both public
and private lands.

[ASSESSMENTS; CLEAN WATER ACT;
NON-POINT SOURCE POLLUTION; WATER
QUALITY]

431. Dearden,M; Roundy,B; Wollstenhulme,L
(1998): Patterns of vegetation dynamics in the
created Jordenelle wetlands. p. 346. 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.

In order to mitigate for 92 acres of wetland lost
by construction of the Jordenelle Reservoir in Utah,
the Bureau of Reclamation created a series of 34 wet
meadows. After four years, vegetation and species
patterns varied with respect to topographic position
and hydrologic regime. Species diversity decreased
as ground became more saturated with water.
Frequency of wetland indicator species increased
with water availability. More species of plants were
found in the created wet meadows compared to
neighboring natural wetlands. A strong relationship
was found between the position of individual species
on the landscape and hydrologic conditions.
[BIODIVERSITY; CREATED WETLANDS;
HYDROLOGY; MEADOWS; WATER TABLE
EFFECTS]

432. Deardorff,D; Wadsorth,K (1996):
Cooperative management of riparian forest
habitats to maintain biological quality and
ecosystem integrity. p.227-229. In: Shaw,DW;
Finch,DM {[tech. coord.]. Desired future
conditions of Southwestern riparian ecosystems:
Bringing interests and concerns together. USDA
Forest Service. General Technical Report
RM-GTR-272.

The New Mexico State Land Office has initiated
arare plant survey of state trust land, an inventory
and assessment of riparian areas on the trust land, and
the development of a biological resources data base
and information management system. Some riparian
sites that still belong to the trust have been negatively
impacted by livestock such that biological quality
and ecological integrity have been reduced. Some
sites on state trust land may have high potential for
the development or restoration of riparian forests
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which could serve as essential habitats for
neotropical migratory birds. The New Mexico State
Land Office is currently studying ways to manage
trust land and restore riparian sites.
[ECOLOGICAL INTEGRITY; GRAZING
IMPACTS; NEOTROPICAL BIRDS; RIPARIAN
RESTORATION]

433. DeBano,LF; Brejda,JJ; Brock,JH (1984):
Enhancement of riparian vegetation following
shrub control in Arizona chaparral. Journal of
Soil and Water Conservation 39(5), 317-320.
Effect of upstream shrub control on the
establishment of riparian vegetation was evaluated on
a chaparral watershed in central Arizona. After 20
years of increased streamflow and longer duration
streamflow, a riparian zone below the watershed
treated for shrub control had 7 riparian plants per 100
m2 compared with a nearby, untreated watershed that
had 2.3 plants per 100 m2. The increase in riparian
vegetation has implications for water quality,
wildlife, and water use.
[RIPARIAN RESTORATION; RIPARIAN
SHRUBS; RIPARIAN VEGETATION;
VEGETATION MANIPULATION]

434. DeBano,LF; Ffolliott,PF; Brooks, KN
(1996): Flow of water and sediments through
Southwestern riparian systems. p.128-134. 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 paper describes streamflow, sediment
movement, and vegetative interactions within
riparian systems of the Southwestern United States.
Riparian systems are found in a wide range of
vegetation types, ranging from lower elevation desert
environments to high elevation conifer forests. The
climatic, vegetative, and hydrologic processes
operating in the southwestern environments provide a
unique setting for discussing riparian ecosystem
interactions with both water and sediment. Most
streamflow at lower elevations is intermittent, and
riparian vegetation frequently occupies channels that
are dry at least part of the year. As a result, water
table fluctuations in relation to streamflow and their
subsequent effects on the establishment and
maintenance of healthy riparian vegetation are key
processes. At higher elevations, streamflow from
snowmelt and rainfall is sufficient to sustain
perennial streamflow and thereby provides a more
consistent source of water for riparian vegetation. At
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all elevations, precipitation fluctuates widely, with
many high-intensity, localized, convection storms
occurring during the summer. As a result of this
highly variable precipitation-runoff regime, erosion
in the southwestern United States is an unsteady or
discontinuous process that transports sediments from
source areas through a channel system with
intermittent periods of storage. This episodic
transport process is characteristic of drylands in the
southwestern United States where big storms are the
prime movers of sediment. Intermittent streamflow
coupled with the discontinuous storage and
subsequent movement of sediment through channel
systems in response to fire and other disturbances is
extremely complex, and can be difficult to interpret
when assessing responses of southwestern riparian
systems to management.

[EROSION; HYDROLOGY; RIPARIAN
ECOLOGY; RIPARIAN HABITAT;
SEDIMENTATION; STREAM FLOW; WATER
TABLE EFFECTS]

435. DeBano,LF; Hansen,WR (1989):
Rehabilitating depleted riparian areas using
channel structures. p.141-148. In: Gresswel,LRE;
Barton,BA; Kershner,JL |eds.]. Riparian
resource management. An educational workshop.
USDI Bureau of Land Management. Billings, MT.
Abusive land use activities have deteriorated
valuable riparian areas in the southwest U.S. Loss of
protective vegetative cover causes erosion which
reduces soil moisture and channel stability necessary
for riparian maintenance. A review of three
rehabilitation projects in New Mexico and Colorado
suggest that channel structures store sediment,
stabilize channels, raise water tables, and enhance
riparian plant communities. Rehabilitation planning
should consider quantifiable treatment goals as well
the need for specific treatments.
[CHANNEL DYNAMICS; RIPARIAN
ENHANCEMENT; RIPARIAN RESTORATION]

436. DeBano,LF; Heede,BH (1987):
Enhancement of riparian ecosystems with channel
structures. Water Resources Bulletin 23(3),
463-470.

Manmade and natural structures can be used for
enhancing riparian zone development. Natural
structures include: cienegas, beaver dams, and log
steps. These affect streamflow hydraulics and
sedimentation and can create a more favorable
environment for riparian zone establishment. Used
improperly, however, they can be destructive to
existing riparian zones. Since stream processes are



generally slow, long-time spans may pass before the
effects of management action become visible. Also,
the effects of large dam installations may appear a
long distance downstream from the dam.
Investigations must therefore be of a wide scope.
Interactions between riparian site, channel, and
streamflow may be so complex that an
interdisciplinary approach is required.
[GEOMORPHOLOGY; INSTREAM
STRUCTURES; RIPARIAN RESTORATION]

437. DeBano,LF; Rinne,JN; Medina,AL (1996):
Understanding and managing southwestern
riparian-stream ecosystems: National Forest
Systems and Forest Service partnerships.
p-96-102. In: National hydrology workshop
proceedings. 27 April - 1 May 1992; Phoenix, AZ.
USDA Forest Service. General Technical Report
RM-GTR-279.

Partnerships between research scientists and land
managers can facilitate the application of research
findings. Successful partnerships developed between
scientists and field staff have been involved in
addressing riparian-stream interactions. These
successful partnerships involve several interpersonal
and organizational considerations. Examples and
keys to successful partnerships are described.
[PARTNERSHIPS; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

438. DeBano,LF; Schmidt,L (1989):
Interrelationship between watershed condition
and health of riparian areas in southwestern
United States. p.45-52. In: Gresswell,RE;
Barton,BA; Kershner,JL |eds.]. Riparian
resource management. An educational workshop.
USDI Bureau of Land Management. Billings, MT.
There are sensitive hydrologic interrelationships
between watershed conditions and the health of
associated riparian areas in the southwestern U.S. A
key factor in improving deteriorated riparian areas is
to understand the balance that existed between
watershed condition and riparian health in near
pristine conditions. This paper discusses the
interdependency between hydrologic processes
operating on the upland slopes of a watershed and the
channel processes affecting downstream riparian
stability.
[LIVESTOCK EFFECTS; RIPARIAN
ENHANCEMENT, RIPARIAN MANAGEMENT
ZONE; RIPARIAN RESTORATION;
WATERSHED]

439. DeBano,LF; Schmidt,LJ (1989): Improving

southwestern riparian areas through watershed
management. USDA Forest Service. General
Technical Report RM-182. Ft. Collins, CO. 33 p.

This paper reviews opportunities and watershed
restoration techniques available for rehabilitating and
enhancing riparian ecosystems in southwestern
environments. It was intended to serve as a
state-of-the-art report on riparian hydrology and
improvement in both naturally occurring and
man-made riparian areas throughout the Southwest,
[CHANNEL DYNAMICS; EROSION; RIPARIAN
RESTORATION; STREAMBANK PROTECTION;
WATERSHED]

440. DeBoer,DH (1992): Constraints on spatial
transference of rainfall-runoff relationships in
semiarid basins drained by ephemeral streams.
Hydrological Sciences 37, 491-504,

Field data on drainage basin response have a
characteristic scale which is determined by the size of
the basin investigated, and this scale can be
extrapolated over a limited range only. This paper
identifies the nature of constraints on spatial scale
transference. Spatial scale transference between
systems of differing scale was restricted by
morphological and functional constraints.
Morphological constraints are caused by
morphological elements present in large scale
systems but absent in small ones. Functional
constraints arise solely from the characteristics of the
matter and energy flows in the systems of interest.
Limits imposed upon spatial scale transferences by
morphological and functional constraints are fuzzy
rather than sharp in character.

[DRAINAGES; EPHEMERAL STREAMS;
HYDROLOGY; RUNOFF; SPATIAL SCALE]

441. deBuys,W (1993): Moving from diverse
viewpoints to results. p.255-260. 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 describes the efforts of the Rio
Grande Bosque Conservation Committee to develop
comprehensive management strategies for the middle
Rio Grande and bosque. Historically, the public has
demanded three components of river management:
flood control, drainage, and irrigation. The
committee learned that the middle Rio Grande had
received more than 70 years of biological
management but that nearly all that management had
been inadvertent and virtually all of it had a negative
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effect on native ecosystems. The river is managed by
several agencies with overlapping, conflicting, and
frequently ambiguous jurisdictions. The management
structure of the middle Rio Grande requires a greater
responsiveness to public concerns and inputs. The
value of the resource is clearly greater than the sum
of its individual uses and benefits.

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

442. DeGraff,RM; Tilghman,NC [tech. coord.]
(1980): Workshop 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.
535 p.

This document contains the proceedings of the
fourth and last regional workshop by the Nongame
Bird Steering Committee. The workshop presented
information on management of western forests and
grasslands for nongame birds. Several of the papers
relate directly to riparian habitat issues.
[AVIFAUNA; RIPARIAN HABITAT]

443. DeLaune,RD; Patrick, WH; Pezeshki,SR
(1987): Foreseeable flooding and death of coastal
wetland forests. Environmental Conservation
14(2), 129-133.

Relationships between sedimentation,
submergence, and deterioration, of a Mississippi
River deltaic-plain coastal wetland forest were
investigated. The combined effects of rapid
subsidence, eustatic sea-level rise, and accompanying
salt-water intrusion, resulting from atmospheric CO2
accumulation and global warming, could destroy
much of these swamp forests and cause major habitat
changes.

[GEOMORPHOLOGY; GLOBAL WARMING;
GREENHOUSE EFFECT; WETLANDS]

444. Dellapenna,JW (1994): The regulated
riparian version of the ASCE model ware code:
The third way to allocate water. Water Resources
Bulletin 30(2), 197-204.

Lawyers, engineers, and hydrologists are
accustomed to thinking of water law as falling into
one of two incompatible models: riparian rights
(under which water is allocated by courts according
to the relative reasonableness of the competing uses)
and appropriative rights (under which water is
allocated according to the temporal priority of the
competing uses, largely by the action of the water
users themselves but perfected by the issuance of an
administrative permit). Usually unnoticed is the
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existence of a third approach, called "regulated
riparianism". Under this concept, water is allocated
by water permits issued after an administrative
determination of the reasonableness of the proposed
use before the use is commenced. This practice is
widely used in the eastern United States.
[HYDROLOGY; RIPARIAN RIGHTS; WATER
PERMITS; WATER RIGHTS]

445. Delmas,R; Swanson,S (1993): The
Modoc-Washoe Experimental Stewardship
Process. p.290-293. 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 foundation for the success of this program
has been its willingness to incorporate all interested
publics into the resource management process.
Consensus is a necessary component of this process.
"It is critical that land use goals and resource issues
be translated into realistic, measurable objectives
from which management action, monitoring, and
evaluation parameters can be derived".
[COLLABORATION; CONSENSUS;
INTERESTED PUBLICS; PLANNING; RIPARIAN
RESTORATION; STEWARDSHIP]

446. Delong,MD; Brusven,MA (1998): Macro-
invertebrate community structure along the
longitudinal gradient of an agriculturally
impacted stream. Environmental Management
22(3), 445-457.

Lapwai Creek in northern Idaho was sampled to
determine if macro-invertebrate community
composition changed along the longitudinal gradient
and if changes followed predictions of the river
continuum. Analysis suggested there was no
longitudinal gradient for either number of individuals
or functional feeding group composition. All
locations, excluding a site receiving outflow from a
small reservoir, had a similar community structure.
Results suggest that agricultural changes have
influenced community structure of the creek leading
to a relatively homogeneous assemblage of macro-
invertebrates capable of tolerating agricultural non-
point source pollution.

[AGRICULTURAL IMPACTS;
CLASSIFICATION; MACROINVERTEBRATES;
NON-POINT SOURCE POLLUTION]

447. DeMeo,TE; Loggy,WD (1989): Development
of wetlands mapping procedures for forest
planning in southeast Alaska. p.57-72. In:



Alexander,EB |ed.]. Proceedings of Watershed
'89: A conference of the stewardship of soil, air,
and water resources. USDA Forest Service. Alaska
Region. Juneau, AK. 215 p.

Wetlands were defined using a 3-parameter
approach employed by US Army Corps of Engineers.
Plant species were ranked as to wetland status.
Average areal cover of each species in each status
category was determined. A weighted comparison
was used to determine if each plant association was
wetland or non-wetland. Plant associations were
related to hydric soils. Soils were related to existing
map units. Wetland boundaries were generated from
existing soil maps in a geographic information
system (GIS).

[CLASSIFICATION; GIS; RIPARIAN HABITAT]

448. Denwars,CMT; Tranvik,LJ (1998): Effects
of solar radiation on aquatic macrophyte litter
decomposition. Oikos 82, 51-58.

In the littoral zone of many lakes, macrophytes
contribute a large proportion of the primary
production, In this study, more dissolved organic
material (DOM) was leached from exposed detritus
vs. shaded matter and there was a higher loss of
particulate organic matter (POM) in the shade.
Experiments showed that solar radiation promotes the
leaching of DOM from littoral detritus and
photosynthetically active radiation (PAR) is also
active in this process.

[DECOMPOSER FOOD CHAIN; DETRITUS;
LITTORAL ZONE; ORGANIC DEBRIS; UV
RADIATION]

449. DeRoo,APJ; Hazelhoff,L; Burrough,PA
(1989): Soil erosion modeling using 'ANSWERS'
and geographical information systems. Earth
Surface Processes and Landforms 14, 517-532.

A model that simulates surface runoff and
erosion was linked to a Geographical Information
System. Model output is very sensitive to small
changes of several input variables, such as
infiltration, antecedent soil moisture, and soil
roughness. Detailed information about rainfall
intensities during an event is needed. Sensitivity and
insufficient input data make the validation of answers
difficult.

[EROSION; MODELING; GIS; HYDROLOGY;
SOILS]

450. Deusen,MS; Adams,PW (1989): Riparian
areas: Fish and wildlife havens. Woodland Fish
and Wildlife Project, June 1989. Woodland Fish
and Wildlife Center. World Forestry Center. June

1989. Portland, OR. 7 p.

This publication tells how riparian areas provide
essential fish and wildlife habitat, how land use can
affect this habitat, and briefly describes management
practices that protect or enhance the habitat. The
publication is aimed to serve as a practical guide to
woodland owners for managing riparian areas on
private land.

[RIPARIAN ECOLOGY; RIPARIAN FOREST;
RIPARIAN HABITAT]

451. Deuser,CE (1993): Tamarisk control
methods and water table relations at Sacatone
Spring. p.203. In: Tellman,B; Cortner,HJ;
Wallace,MG; DeBano,LLF; Hamre,RH [tech.
coord.|. Riparian management: Common threads
and shared interests. USDA Forest Service.
General Technical Report RM-226.

Springs and streambeds within the Lake Mead
National Recreation Area in Arizona have been
heavily invaded by the alien tree, tamarisk. Removal
using a combination of methods including
mechanical, herbicides, and prescribed fire is
underway.

[EXOTICS; RIPARTIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; SALT-CEDAR; WATER
TABLE EFFECTS]

452. DeVelice,RL (1990): Potential effects of
global climate change on riparian forests. p.7. In:
Management of riparian and wetland forested
ecosystems in Montana. 4th Annual Montana
Riparian Association Workshop. 5-7 September
1990. Whitefish, MT.

Global climate change is likely to affect fire
management policies and budgets, insect and disease
programs, wildlife prescriptions, natural area
management, forest tree planting and harvest
guidelines, and other aspects of management in
riparian forests. Current management does not
consider the potential effects of climatic change.
[GLOBAL WARMING; RIPARIAN FOREST;
RIPARIAN HABITAT]

453. Dewberry,C; Burns,P; Hood,L (1998): After
the flood: The effects of the storms of 1996 on a
creek restoration project in Oregon. Restoration
& Management Notes 16(2), 174-181.

Deposition of large woody debris in the stream
course of Knowles Creek in southern Oregon results
in complex dynamics of water, wood, and sediment.
These forces are exaggerated by a high-relief terrain
and a climate that produces torrential rainfalls. These
combined factors have shaped the waterway and
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profoundly affected the area ecology. Since
settlement, clearing of hillsides has drastically altered
these dynamics. The restoration strategy there was
designed to minimize the ecologically destructive
results of floods and maximize their beneficial
effects, by restoring the natural dynamics of sediment
and organic matter to what as believed to be the
pre-contact condition. In the future, the valley floor
forest must recover the capacity to stop the debris
torrents and dam break floods. These events, in the
past, have destroyed large amounts of salmon habitat.
[FISH HABITAT; FLOOD IMPACTS; LARGE
WOODY DEBRIS; RIPARIAN RESTORATION;
STREAM FLOW]

454. DeYoung,T; Ridgeley,GC (1993): Instream
flow protection: legal constraints and
opportunities. p.76-84. 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 legal context for instream flow protection is
constituted by an array of federal, state, and local
laws and regulations, along with a large body of case
law. This doctrine was designed to remove water
from stream and river channels; therefore, it has
inhibited efforts to protect stream flows and their
riparian habitat. The authors advocate solutions
achieved by cooperation instead of litigation.
[RIPARIAN HABITAT; STREAM FLOW; WATER
LAW; WATER RIGHTS]

455. Dick-Peddie,WA; Hubbard,JP (1977):
Classification of riparian vegetation. p.85-90. 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.

Historically, little attention has been paid to
vegetation associated with water courses. The reasons
for this neglect are reviewed. Today there is
considerable interest in riparian classification which
could have great value. A classification system for
riparian vegetation in New Mexico is proposed.
[CLASSIFICATION; RIPARIAN HABITAT]

456. Dickson,JG (1989): Streamside zones and
wildlife in southern U.S. forests. p.131-133. In:
Gresswell,RE; Barton,BA; Kershner,JL |eds.].
Practical approaches to riparian resource
management. An educational workshop. 8-11 May
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1989. USDI Bureau of Land Management.
Billings, MT.

Strips of mature trees, retained along intermittent
streams when streams were harvested and replanted
to pine, reduce effects of non-point pollution and
enhance wildlife habitat. Relative abundance of
vertebrates was related to the width of those strips.
Virtually no squirrels were found in narrow
streamside zones. Amphibians and reptiles were
abundant in medium and wide streamside zones
characterized by canopied overstory, shaded
understory, and leaf litter. Amphibians and reptiles
were low in abundance in dense brushy narrow zones
with logging slash, but this habitat supported the
highest abundance of small mammals.
[INVERTEBRATES; NON-POINT SOURCE
POLLUTION; RIPARIAN HABITAT; WATER
QUALITY]

457. Dickson,JG; Howard,J (1989): Smali
mammals in streamside management zones in pine
plantations. p.375-378. In: Management of
amphibians, reptiles, and small mammals in North
America. Proceedings of the symposium. 19-21
July 1988. Flagstaff, AZ. USDA Forest Service.
General Technical Report RM-166.

The study quantified captures of small mammals
in mature hardwood or pine-hardwood strips along
streams that flow through pine plantations in Texas.
More small mammals were captured in the narrow
streamside management zones (tree canopy absent
and dense brushy vegetation) than in medium or wide
zones.

[RIPARIAN FOREST; RIPARIAN HABITAT;
SMALL MAMMALS; SMZ]

458. Dickson,JG; Williamson,JH (1988): Small
mammals in streamside management zones in pine
plantations. p.375-378. In: Proceedings of the
symposium: Management of amphibians, reptiles,
and small mammals in North America. USDA
Forest Service. General Technical Report
RM-166.

Small mammals were captured in live traps in 6
mature-forested zones of 3 widths: narrow (<25 m),
medium (30-40 m), and wide (50-90 m), which
traversed young, bushy pine plantations. More small
mammals were captured in the narrow zones than in
the other two, respectively or together.

[FOREST MANAGEMENT; RIPARIAN
HABITAT; SMALL MAMMALS]

459. Dieter,CD (1991): Water turbidity in tilled
and untilled prairie wetlands. Journal of



Freshwater Ecology 6(2), 185-189.

Water turbidity was compared between tilled
prairie pothole wetlands, partially tilled wetlands, and
untilled wetlands in South Dakota. Specific
differences in sedimentation as measured by
humidity were indicated. Turbidity was significantly
higher in tilled than in untilled wetlands. Average
turbidity was 24 times greater in tilled than in
untilled wetlands. There was no significant difference
in turbidity between tilled and untilled wetlands.
Turbidity measurement may be a useful tool for
estimating relative sedimentation rates.
[SEDIMENTATION; WATER QUALITY; WATER
TURBIDITY; WETLANDS]

460. Dieter,CD; McCabe,TR (1989): Habitat use
by beaver along the Big Sioux River in eastern
South Dakota. p.135-140. In; Gresswell,RE;
Barton,BA; Kershner,JL [eds.]|. Practical
approaches to riparian resource management. An
educational workshop. 8-11 May 1989. USDI
Bureau of Land Management. Billings,MT.

Habitat use by beavers was investigated in
grazed and ungrazed areas. Forty-eight percent of the
trees in ungrazed areas were small (<7.5 cm), but a
majority of trees (58 percent) in grazed areas were
large (>30 cm). A greater proportion of trees were
cut by beavers in ungrazed than grazed areas. Beaver
did not select trees for cutting according to
availability. Trees cut by beaver were significantly
smaller in diameter than uncut trees. Mean distance
from water for cut trees was less than for uncut trees.
Over one-half of the trees damaged by beavers either
resprouted or remained alive after cutting.
[BEAVER; GRAZING IMPACTS; RIPARIAN
FOREST; RIPARIAN HABITAT)]

461. Dileanis,PD; Branson,FA; Sorenson,SK
(1985): Methods for determining effects of
controlled dewatering of small aquifers on desert
phreatophytes in Owens Valley, California.
p.197-200. 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.

Ability of phreatophytic plants to tolerate and
survive dewatering of shallow aquifers was being
tested. On sites that had been equipped with pumping
wells, soil moisture and plant physiological responses
were being monitored as water levels declined.
[DEWATERING; PHREATOPHYTES; RIPARIAN
HABITAT]

462. Dinan,KF (1988): Wetland protection in the
Rainwater Basin of Nebraska. p.65-72. In:
Stuber,PJ [tech. coord.|. 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).

The Rainwater Basin covers parts of 17 counties
in central Nebraska south of the Platte River.
Historically, 4,000 wetlands totaling 94,000 acres
occurred in the Basin. Today, less than 400 of these
wetlands remain, totaling about 20,000 acres. Many
of the Rainwater Basin wetlands have been
dramatically altered or destroyed, primarily due to
agricultural practices designed to gain additional
cropland and eliminate wetlands that interfere with
center-pivot systems. One step being taken by federal
and state agencies to protect the Rainwater Basin is
application of the Advanced Identification of
Disposal Sites Process within the Clean Water Aci,
more commonly called the 230.80 Process.
[AGRICULTURAL IMPACTS; PLATTE RIVER;
POLLUTION; RIPARIAN HABITAT;
WETLANDS]

463. Dinius,SH (1987): Design of an index of
water quality. Water Resources Bulletin 23(5),
463-470.

The formulation of an Index of Water Quality to
evaluate the level of pollution in the water is
described. A Four-Round Delphi Equation, using a
panel of 7 nationally recognized water scientists, was
performed to ascertain the pollutants to be included
in the index, the relationship between the quantity of
these pollutants in the water and the resulting quality
of the importance of each pollution variable to each
water use as well as to overall pollution. A
multiplicative index was used to bring the pollutants
together into one system.

[POLLUTION; WATER QUALITY]

464. Dixon,MD; Johnson,WC (1999): Riparian
vegetation along the Middle Snake River, Idaho:
Zonation, geographical trends, and historical
changes. Great Basin Naturalist S9(1), 18-34.

This research project on the Middle Snake River
had two components: 1) characterization and
inventory of existing riparian flora, vegetation, and
environment; and 2) mapping historic changes by
means of historic photos and GIS. At least 185
species of vascular plants were identified; of these,
63 species were exotics. Vegetation was structured
vertically into habitat types: emergent, riparian
shrub-forb, tree, transitional grass-shrub, and upland.
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Riverbank seepage blurred this zonation at some
sites. Coverage of riparian woodland, island riparian,
and total riparian vegetation, and area of islands,
have increased since the 1930's, with the biggest
changes occurring in the 1969-1987 period.
[EXOTICS; GIS; RIPARIAN VEGETATION;
SNAKE RIVER]

465. Dmowski,K; Kozakiewicz,M (1990):
Influence of a shrub corridor on movements of
passerine birds to a lake littoral zone. Landscape
Ecology 4(2/3), 99-108.

A pine forest was separated from a lake littoral
zone by a meadow on one area (discontinuous), while
these habitats were separated by a shrub strip in
another area. This shrub strip acted as an ecological
corridor enhancing the movement of birds between
the forest and the littoral reed zone. Movements of
birds were concentrated along the edge of the shrub
strip. The spatial configuration of the landscape
facilitated access by some forest birds to the littoral
habitat.

[AVIFAUNA; LANDSCAPE ECOLOGY;
RIPARIAN HABITAT]

466. Dobyns,HF (1989): Historical perspective.
p.1-23. In: Gresswell,RE; Barton,BA;
Kershner,JL [eds.|. Practical approaches to
riparian resource management: An educational
workshop. 8-11 May 1989. USDI Bureau of Land
Management. Billings, MT.

A history of use of riparian resources in North
America from paleo-Indian times (8000 BC) to
present. The author's thesis is that riparian
"management” by human communities occurs only
within the priorities for selective riparian resource
use as defined by the social structure. Human beings
selectively exploit resources according to their
economic systems and technologies.

[HISTORIC RECORDS; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

467. Dodd,JL (1992): Viewpoint: an appeal for
riparian zone standards to be based on real world
models. Rangelands 14(6), 332.

Riparian systems tolerate spatially and
temporally scattered disturbances by domestic and
indigenous ungulates. Managers need to recognize
that local disturbances are a natural part of large
ungulate herbivory that these systems evolved with.
Local perturbations may well contribute to the long
term good of the system. These are naturally
occurring disturbances, whether caused by wild or
domestic ungulates.
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[GRAZING IMPACTS; HERBIVORY; RIPARIAN]

468. Dodd,JL; Smith,MA; Rodgers,JD; Siekert
and,RE; Skinner,QD (1987): Influence of grazing
on above ground biomass and shrub density
associated with an ephemeral stream in Wyoming,
Abstracts. 40th annual meeting, Society for Range
Management.

[GRAZING IMPACTS; RIPARIAN
VEGETATION]

469. Dolloff,A (1996): Ecological role of large
woody debris in forest streams. p.54-57. In:
National hydrology workshop proceedings. 27
April - 1 May 1992. Phoenix, AZ. USDA Forest
Service. General Technical Report RM-GTR-279.
This paper summarizes the key role of large
woody debris (LWD) in mountain streams and its
importance to fish habitat. Management strategies are
described which can promote sources of LWD and
maturation of riparian vegetation.
[FISH HABITAT; LARGE WOODY DEBRIS;
RIPARIAN HABITAT; RIPARIAN VEGETATION]

470. Dombeck,MP; Williams,JE; Wood,CA
(1997): Watershed restoration: Social and
scientific changes for fish biologists. Fisheries
22(5), 26-27.

Profound changes are impacting natural resource
management as evidenced by the profusion of
watershed-based community coalitions. The
implications of these changes are substantial. First,
proliferation of local coalitions provides a new
framework for fish biologists to work with a broad
spectrum of public interests. Second, these coalitions
are vehicles to tackle fish and aquatic health
problems at the geographic scale most conducive of
long-term solutions. Third, because many of the
issues that initially catalyze watershed conditions are
related to fish/water quality, fish biologists can
provide a leadership role in these groups.
[FISHERIES; WATER QUALITY; WATERSHED)]

471. Donnelly,DD (1987): State-of-the-art
methods of assessing wildlife values, benefits, and
costs. In: Streamside management: riparian
wildlife and forestry interactions. An
interdisciplinary symposium. 11-13 February
1987. University of Washington. Seattle, WA.
Assessment, or estimation, of values, benefits,
and costs implies several steps that precede the actual
valuation effort. Most attention in this paper is given
to defining the product in terms of inputs and
production functions. A second portion offers a



framework for suggesting appropriate valuation
analysis techniques considering the product, its
economic characteristics, and the markets. Finally,
the particular techniques available --- market
analysis, travel cost and contingent valuation
methods, and hedonic methods --- are briefly
reviewed.

[ASSESSMENTS; ECONOMICS; RIPARIAN
HABITAT]

472. Doppelt,B; Scurlock,M; Frissell,C; Karr,J
(1993): Entering the watershed: A new approach
to save America’'s river ecosystems. Island Press.
Covelo, CA. 504 p.

The authors recommend a nationwide, strategic
community- and ecosystem-based watershed
restoration initiative founded upon the principles of
watershed dynamics, ecosystem function, and
conservation biology.

[RIPARIAN ECOLOGY: RIPARIAN HABITAT;
WATERSHED]

473. Dortignac,EJ (1965): Forest water yield
management opportunities. p.579-592. In:
International symposium on forest hydrology.
National Science Foundation advanced science
seminar proceedings. 29 Aug-10 Sept 1965.
University Park, PA. Pergamon Press. NY,NY.

Strategies are described for enhancing the
quantity, quality, and timing of water yield from
forested and untilled watersheds. The author regards
as overly optimistic the estimate that 1/4 of the water
now used by phreatophytes could be saved by
management or control techniques. The removal of
trees from stream borders and waterways may raise
the water temperatures beyond the acceptable limits
for game fish. Streamside/lakeside trees are also
important for wildlife, recreation, and aesthetic
values. [n general, tree removal is not sound
management and is unlikely to gain public
acceptance. Reduction of vegetation mass might be
more acceptable and still meet essential goals.
[FISHERIES; RIPARIAN FOREST; RIPARIAN
HABITAT; WATER RESOURCE
MANAGEMENT]

474. Dose,JJ (1998): Major changes needed for
restoration to succeed. Restoration: Newsletter for
the Oregon Sea Grant. Winter, 6-7,

The author believes that the current native
salmon and trout restoration activities in the Pacific
Northwest treat only the symptoms of habitat
degradation. The notion that destructive land-use
practices can be mitigated through increased

spending on restoration elsewhere is misguided. The
more productive approach, he believes, is an
approach that protects and restores ecosystem
processes at the watershed scale. A watershed-based
conservation plan regards changes in agricultural and
forestry practices, urban/industrial development, and
water use as paramount. Although some federal
mandates exist, their implementation is often
inadequate.

[ECOSYSTEM MANAGEMENT; FISH HABITAT;
RIPARIAN RESTORATION; WATERSHED]

475. Dosskey,MG (1998): Viewpoint: Applying
riparian buffers to Great Plains rangelands.
Journal of Range Management 51(4), 428-431.
Efforts have recently intensified to achieve better
management of riparian areas, but serious concerns
remain. Widespread acceptance and application of
recommended riparian practices will be required to
achieve mandated conservation goals. Success in the
Great Plains will require recognition of the
differences between the interests of public agencies
and those of private landowners, and the
development of an approach to riparian management
that can accommodate both.
[GRAZING IMPACTS; PARTNERSHIPS;
RIPARIAN MANAGEMENT ZONE; WATER
QUALITY]

476. Dougherty,S (1988): Wetlands mitigation
banking: a policy worth pursuing in Colorado.
p.49-54. 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.

Mitigation banking is a concept in which a
developer or group of developers would undertake
measures to create, restore, enhance, or restore
environments similar to those that will be impacted.
The adoption and implementation of wetlands
mitigation banking can produce win-win solutions to
many of the present Section 404 (FWPCA)
difficulties experienced by agencies and applicants.
[RIPARIAN RESTORATION; WETLAND
MITIGATION BANKING]

477. Douglas,AJ (1989): Annotated bibliography
of economic literature on wetlands. USDI Fish and
Wildlife Service Biological Report 89(19), 67 p.
This bibliography focuses on valuation problems
that arise from wetlands allocations, issues, and
conflicts. It deals, almost exclusively with research
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and policy analysis that looks at wetlands economics.
A brief discussion of natural resource economics
precedes the bibliography in an effort to facilitate the
recognition of unity of approaches and concepts
employed in the references.

[BIBLIOGRAPHY; ECONOMICS; RIPARIAN
HABITAT; WETLANDS]

478. Dovel,RL (1996): Cutting height effects on
wetland meadow forage yield and quality. Journal
of Range Management 49(2), 151-156.

Research was conducted to determine the effect
of clipping height on forage yield and quality of 3
wetland meadow plant associations.
Bluegrass-clover, grass-sedge, and sedge associations
were cut to stubble heights of 5,10, or 15 cm in 1988,
1989, and 1990. Forage yield, herbage residue, crude
protein (CP), and acid detergent fiber (ADF) were
determined for forage harvested in June, July, and
August. Highest forage yield, regrowth following
clipping, and overall forage quality were obtained at
the 5 cm clipping height in all associations. The 5 cm
grazing height did not appear to reduce stand vigor or
persistence as indicated by high forage yields in the
third year of the study. Animal performance in a
short duration grazing system would also be expected
to be highest at the 5 cm clipping height since forage
production was greatest at this defoliation intensity
without decreasing forage quality or availability.
Acid detergent fiber of the sedge association was
lower than the 2 grass dominated associations, and
sedge crude protein content was slightly lower than
the other 2 associations.
[FORAGE PRODUCTION; GRAZING IMPACTS;
STUBBLE HEIGHT; WETLANDS]

479. Downes,BJ; Lake,PS; Schreiber,ESG;
Glaister,A (1998): Habitat structure and
regulation of local species diversity in a stony,
upland stream. Ecological Monographs 68(2),
237-257.

Species diversity at local scales may be regulated
by habitat structure and complex habitats may
normally be associated with greater species richness.
In this study, habitat structure altered faunal diversity
and abundances, with the majority of common
species reaching higher abundances on creviced or
rough surfaces. The latter were also associated with
shifts in overall faunal composition and markedly
smaller body sizes. Each separate element of habitat
structure (large crevices, roughness, and macro-
algae) promoted both increased species richness and
individual density. Habitat structure also affected the
epithelion, suggesting that sources of habitat
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complexity and heterogeneity were interwoven in
this system.

[FISH HABITAT; MACROINVERTEBRATES;
SPECIES RICHNESS]

480. Doyle,JE (1998): Watershed restoration:
Challenges and obstacles. Fisheries 23(3), 16-17.

The author identifies six obstacles to large-scale
watershed restoration: 1) lack of will to form
interdisciplinary teams; 2) many restoration efforts
lack an effective protection component; 3) the
realization that agencies cannot carry out restoration
at the watershed- or river-basin-scale alone; 4) the
difficulty in gaining consensus; 5) the commitment to
monitoring, cvaluation, and documentation; and 6)
the leadership vacuum in many restoration programs.
[MONITORING; RIPARIAN RESTORATION;
WATERSHED]

481. Draper,SE; Rao,SG (1986): Runoff
prediction using remote sensing imagery. Water
Resources Bulletin 22(6), 463-470.

Percent imperviousness is an important
parametet in modeling the urban rainfall-runoff
process and is usually determined using manual
methods such as random sampling or conventional
accounting records. In this study, two computerized
methods -the Laser Image Processing Scanner and
the Video-Tape Camera system - were used for
estimating the imperviousness of urban watersheds.
The percent imperviousness computed by utilizing
remote sensing imagery was used with the conceptual
models of rainfall-runoff models. "Imperviousness”
determined by using remote sensing imagery was as
accurate as that obtained by the manual methods with
significantly less time or money.

[HYDROLOGY; MODELING; REMOTE
SENSING; RUNOFF]

482. Dudley,SJ; Bonham,CD; Abt,SR;
Fishenich,JC (1998): Comparison of methods for
measuring woody riparian vegetation density.
Journal of Arid Environments 38, 77-86.

Flow resistance caused by vegetative drag
depends on vegetation density, the area of vegetation
projected onto a plane perpendicular to the flow
direction per unit volume of flow. However, research
concerning the accuracy and efficiency of field
measurements of vegetation density is limited.
Measurements were conducted at two willow stands
with different vegetation densities using the
horizontal point frame, board, and camera methods.
Results obtained with the point frame method were
accurate and were used as a standard in other tests.



Results of the other methods were varied.
[MONITORING; RIPARIAN HABITAT;
RIPARIAN VEGETATION]

483. Duff,D (1996): Conservation assessment for
inland cutthroat trout status and distribution.
USDA Forest Service. Intermountain Region. 120
p-

This report focuses on the current status,
distribution and range for five subspecies of cutthroat
trout (Oncorhynchus clarki), which are found largely
on the national forest system lands and ecosystems in
the Rocky Mountain and Intermountain West within
the United States. All five subspecies are designated
species of special concern or sensitive. All are
presently restricted to a fragment of their former
range, and they primarily occupy small,
high-elevation streams in remote headwaters. Human
activities have reduced their ranges more than natural
occurrences. The plans, agreements, and strategies
discussed in this report focus on the restoration of
aquatic habitats and maintenance of existing
populations.

[AQUATIC ECOSYSTEMS; CUTTHROAT
TROUT; FISH HABITAT)]

484, Duff,DA (1978): Livestock grazing effects on
aquatic habitat in Big Creek, UT. USDI Bureau of
Land Management. Technical Bulletin. Salt Lake
City, UT

In 1970, BLM constructed a large exclosure
fencing off 3,300 ft of Big Creek in Utah from
livestock grazing. Recovery of riparian habitat from
the grazing impacts was monitored. Numerous
instream improvement structures were placed inside
and outside the exclosed area. By 1973, fish
sampling showed 3.6 times more trout inside than
outside the exclosure. Habitat inside the exclosures
responded significantly to rest, while areas outside
the exclosure continued to decline.
[EXCLOSURES; FENCING; GRAZING IMPACTS;
RIPARIAN HABITAT]

485. Duff,DA (1979): Riparian habitat recovery
on Big Creek, Rich County, Utah -- a summary of
eight years of study. In: Cope,OB [ed.]. Forum --
Grazing and riparian/stream ecosystems. 3-4
November 1978. Denver, CO. Trout Unlimited
Inc.

The author believes that streamside riparian
zones, whether fenced for protection or for recovery
and later use, should become and be thought of as
separate pastures within allotments. Since
riparian/aquatic habitats are the most diverse and

important in flora and fauna use as well as recreation
and livestock uses, it would be advantageous to
establish riparian zone pastures, with off-site water
developments so that recovery, protection, or rest
could be provided. This would allow utilization of
the pasture for a specified time or season with certain
numbers of livestock until a prescribed level of
utilization is reached on specific woody vegetation
used as indicator species.

[EXCLOSURES; GRAZING IMPACTS; GRAZING
TREATMENTS; RIPARIAN RESTORATION)]

486. Duff,DA; Cooper,JL (1976): Techniques for
conducting stream habitat survey of national
resource lands. USDI Bureau of Land
Management Tech. Note T/N 283. 72 p.

The basic procedures in this report were
previously developed for use in stream habitat
surveys by the USDA Forest Service. The procedures
proposed contain these existing methodologies,
developed by USFS personnel in Regions 1, 4, and 3,
plus revisions added by the authors. The technical
note provides guidance and standards for conducting
certain types of aquatic surveys on national resource
lands. Objectives were to provide adequate
procedures designed to evaluate most of the common
environmental conditions that limit aquatic habitat
and fish production.

[FISHERIES; INVENTORY; RIPARIAN
HABITAT; STREAM ECOLOGY]

487. Duff,DA; Gnehm,M; Shrader,T; Howard,L
(1986): Indexed bibliography on stream habitat
improvement. USDA Forest Service.
Intermountain Region. Ogden, UT. 97 p.

This bibliography contains 1106 entries of
published and unpublished references on or related to
stream habitat improvement. Entries are categorized
into 20 subject areas relating to both instream and
streambank-riparian structural and non-structural
improvement. References relate to resident and
anadromous salmonid and cold water fish species as
well as warm water fish species. The manuscript
contains most of the important references to stream
habitat from 1933 to 1985.

[BIBLIOGRAPHY; FISHERIES; HABITAT
MANAGEMENT; RIPARIAN HABITAT]

488. Duff,DA; Wydoski,RS (1982): Indexed
bibliography on stream habitat improvement.
USDA Forest Service. Intermountain Region.
Ogden, UT. 98 p.

An updated and revised bibliography containing
828 references. References are arranged into one or
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more of 20 subject indices. The document is designed
to serve as a basis for evaluation of past practices and
stimulate future studies that will allow the
establishment of effective priorities and procedures
for the improvement and management of stream
habitats.

[BIBLIOGRAPHY; FISHERIES; RIPARIAN
HABITAT; STREAM IMPROVEMENTS)]

489. Duncan,KW; Schemnitz,SD; Suzuki,M;
Homesley,Z; Cardenas,M (1993): Evaluation of
salt-cedar control - Pecos River, New Mexico.
p.207-210. 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.

Every stream or river system in New Mexico is
infested or has the potential to be infested with salt-
cedar. Protection of native riparian habitat has
become a management priority. In the past, salt-cedar
manipulation has been cost-prohibitive. The
development of imazapyr and imazapyr + glyphosate
tank mixes, however, may cost as little as $60/ac and
result in a 90-99 percent control.

[HERBICIDES; RIPARIAN HABITAT; RIPARIAN
RESTORATION; SALT-CEDAR]

490. Duncan,SH; Bilby,RE; Ward,JW;
Heffner,JT (1987): Transport of road-surface
sediment through ephemeral stream channels.
Water Resources Bulletin 23(1), 113-119.

The majority of road drainage points in western
Oregon-Washington enter small, often ephemeral
streams, rather than large, fish-bearing waters.
Therefore, impact of road-surface sediment on biota
in permanent streams depends to a large extent, on
transport through these small watercourses. Small
streams were found to store large quantities of
sediment washed from road surface. In no instance,
did streams transport more than 45 percent of the
added material to their mouths. Larger-sized
sediment particles were delivered at a lower rate than
finer material. There were significant differences in
the transport of sediment in size categories between
different streams, due to a much greater amount of
woody debris in one stream. This trapped and held
sediment as did a slightly longer and less steep
channel.

[HYDROLOGY; LOGGING IMPACTS; ORGANIC
DEBRIS; ROAD IMPACTS; SEDIMENTATION;
SEDIMENT TRANSPORT]

491. Duncan,SL (1984): Leaving it to beaver.
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Environment 26(3), 41-45.

Much of the recent attention to beavers has
emphasized the negative aspects of beaver activity:
dams that need to be blasted to release water, culverts
that are continually dammed, and trees that arc lost.
However, beaver are also seen as a keystone species
in the structure and dynamics of aquatic ecosystems.
In habitats where they remain, they are important
regulators of stream dynamics and morphology, with
pervasive effects far beyond their food and space
requirements.

[BEAVER; RIPARIAN HABITAT]

492. Dunne,T; Leopold,LB (1978): Water in
Environmental Planning. W.H. Freeman and Co.,
San Francisco, CA. 795 p.

This book is divided into three main parts. Part [:
Introduction contains six field examples. Part I1:
Hydrology discusses precipitation, interception,
water loss, vegetative water use, soil water,
groundwater, water balance, runoff processes, flood
hazards, human impacts, water supply and use, and
snow hydrology. Part 111: Geomorphology addresses
drainage basins, hillslope processes, river channels,
and sediment production/transport.
[GEOMORPHOLOGY; HYDROLOGY; WATER
RESOURCE MANAGEMENT]

493. Durkin,P; Muldavin,E; Bradley,M; Carr,S
(1996): A preliminary riparian/wetland vegetation
community classification of the Upper and Middle
Rio Grande watersheds in New Mexico. p.44-57.
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 riparian/wetland vegetation communities of
the upper and middle Rio Grande watersheds in New
Mexico were surveyed in 1992 through 1994. The
communities are hierarchically classified in terms of
species composition and vegetation structure. The
resulting community types are related to soil
conditions, hydrological regime, and temporal
dynamics. The classification is part of a
comprehensive effort to develop a systematic
understanding across the state of riparian/wetland
communities and how they are influenced by specific
hydrologic, edaphic and climatic environments. An
overview of the classification is presented with an
emphasis on the middle Rio Grande watershed. The
floristic composition, structure, environmental
relationships, and successional trends of example
communities are briefly described.



[CLASSIFICATION; INVENTORY; PLANT
COMMUNITIES; RIPARIAN HABITAT]

494. Durkin,PM; Bradley,M; Muldavin,E (1997):
Riparian plant species diversity of the Rio Grande
and Gila, San Francisco, and Mimbres Rivers in
New Mexico. p. 81. In: Abstracts. 1997 annual
meeting of the Ecological Society of America
jointly with The Nature Conservancy. 10-14
August 1997. Albuquerque, NM.

The study involved an inventory/comparison
between the Rio Grande watershed and the adjacent
Gila, San Francisco, and Mimbres watersheds in New
Mexico. Flows along the Rio Grande are highly
regulated whereas the latter are unregulated.
Diversity differences were found to be dramatically
disparate between the two types of basins. The
majority of permanent species introductions occur in
the highly regulated middle segments of the Rio
Grande. Nearly one-half of the trees occurring in the
regulated floodplain are exotic. In the unregulated
basins, only 16 percent of the woody species were
exotic. The frequency of herbaceous exotics is
similar for both conditions except for those from the
grass family, Poaceae. In the Rio Grande basin 35
percent of the herbaceous exotics are grasses, while
only 7 percent of the grasses in the unregulated
basins are exotic.

[EXOTICS; FLOOD IMPACTS; RIPARIAN
VEGETATION; STREAM FLOW]

495. Durst,JD (1987): Predicting riparian
vegetation changes downstream of a large
hydroelectric development. In: Streamside
management: Riparian wildlife and forestry
interactions. An interdisciplinary symposium.
11-13 February 1987. University of Washington.
Seattle, WA.

Hydrologic modeling was used to predict flow
and ice regimes during construction and operation of
a 3-phase, 2-dam system. Stereoscopic examination
of aerial photos in conjunction with surveyed river
cross sections yielded empirical values for river
discharges associated with the lower limits of
vegetation and mature riparian communities. These
discharges were then related to predictable
hydrologic events which had been modeled
previously.

[CLASSIFICATION; HYDROELECTRIC
IMPACTS; MODELING; RIPARIAN HABITAT]

496. Dusek,GL (1990): Use of riparian areas in
Montana by white-tailed deer. In: Management of
riparian and wetland forested ecosystems in

Montana. Fourth annual Montana Riparian
Association workshop. 5-7 September 1990,
Whitefish, MT.

A relationship between density and distribution
of white-tailed deer and abundance of wooded
riparian communities has been documented along the
lower Yellowstone River in eastern Montana. Spatial
coverage of riparian forest and shrublands explained
about 70 percent of the variation in relative
abundance of deer. Livestock use and amount of
island area also influenced relative deer abundance.
[GRAZING IMPACTS; RIPARIAN HABITAT;
WHITE-TAILED DEER]

497. Dworsky,RF (1998): Range management
and control at the crossroads. p.281-290. 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,

The outcome of management/leadership in the
range management/watershed interface will depend
in large part of the effectiveness of competing
management and contro! systems. These systems:
Management by Direction, Management by Planning,
or Management by Influence can each provide strong
control systems within an organization. The three
methods of leadership are explained and evaluated
within the context of contemporary range
management and water resource leadership.
[MANAGEMENT PLANS; RANGE
MANAGEMENT; WATERSHED]

498. Eastern Energy and Land Use Team (1980):
Summaries of riparian and stream alteration
studies completed by the Eastern Energy and
Land Use Team. National Water Resources
Analysis Group. USDI Fish and Wildlife Service.
Kearneyville, WV. 38 p.

A compilation of abstracts relating to stream
alterations and riparian studies. Most of the studies,
however, occurred in the eastern and mid-western US
and were collected as a service to USFWS personnel
in response to growing demands for a quick reference
and overview of agency projects.

[RIPARIAN HABITAT; STREAM ECOLOGY;
STREAM FLOW]

499, Eastern Washington University (1986):
Sympeosium on monitoring aquatic and riparian
natural areas. Cheney, WA, Eastern Washington
University 5 p.

Abstracts of papers regarding monitoring
methodologies for aquatic/riparian sites.
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[MONITORING; RIPARIAN ECOLOGY;
RIPARIAN HABITAT)]

500. Ebersole,JL; Liss,WJ; Frissell,CA (1997):
Restoration of stream habitats in the western
United States: Restoration as a re-expression of
habitat capacity. Environmental Management 21,
1-14.

A new method of evaluating stream biota
dynamics is proposed that accounts for temporal
behaviors that alter biotic interactions throughout the
year. Restoration of stream systems is defined as a
process that allows these systems to re-express their
former traits. Key tasks are: 1) identification of
historic patterns in habitat development; 2)
identification of constraints on those developments;
3) relief of those constraints; 4) classification of
sensitive habitats; and, 5) protection of the diversity
that remains.

[BIODIVERSITY; HISTORIC RECORDS;
RIPARIAN HABITAT; RIPARIAN
RESTORATION]

501. Eckert,Jr.,RE (1974): Improvement of
mountain meadows in Nevada. USDI Bureau of
Land Management Research Report. Reno, NV.
45 p.

This research report describes five methods in
use for improving mountain meadows for livestock,
wildlife, and site stability. These five methods
include iris control studies, fertilization studies, tree
and shrub transplants, and hydrologic evaluations.
[MEADOWS; RIPARIAN RESTORATION;
STREAM IMPROVEMENTS]

502. Eckert,Jr.,RE (1983): Methods for
improving mountain meadow communities.
Proceedings of symposia: Managing
intermountain rangelands - improvement of range
and wildlife habitats. 15-17 September 1981; Twin
Falls, ID. 22-24 June 1982. Elko, NV. USDA
Forest Service. General Technical Report
INT-157.

Mountain meadows in poor condition were
improved rapidly through seeding. A summer fallow
gave excellent control of competitive vegetation.
Mountain meadows in fair condition, but with dense
stands of Rocky Mountain iris were improved
through use of 2,4,-D. Small meadows improved by
seeding or iris control may justifiably be fenced to
meet wildlife habitat requirements. Response of
native grass, grass-like, and forb species to nitrogen
fertilization depended on climatic conditions, plant
vigor, and rates of N. Routine use of N fertilizer is
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not recommended. Fertilization of small stringer
meadows in sage grouse habitat is not recommended.
Trees and shrub species were successfully introduced
into the mountain meadow ecosystem with best
results from spring planting of container grown
stock. Peak water flow from spring runoff was
greatest during the wettest year. Water table height
maintained will influence the productivity of native
and introduced species.

[CHECK DAMS; LIVESTOCK EFFECTS;
RIPARIAN RESTORATION; VEGETATION
MANAGEMENT]

503. Ecklov,AG; Greenberg,LA; Bronmark,C;
Larson,P; Berglund,O (1999): Influence of water
quality, habitat, and species richness on brown
trout populations. Journal of Fish Biology 54,
33-43.

Discriminant analysis of data collected on 216
stream sites showed that occurrence of trout at a
locality was largely determined by oxygen conditions
and medium-sized substrata. At localities where trout
occurred, the density of young trout was highest in
narrow streams with high oxygen concentrations. For
older trout, stream size and temperature were
negatively related to density. Intraspecific
competition appeared to be important, as length of
young trout was inversely related to density. Trout
density was also related to abundance of predators
and co-existing species.

[FISH HABITAT; SPECIES RICHNESS; TROUT;
WATER QUALITY]

504. Eddleman,LE; Miller,PM (1992): Potential
impacts of western juniper on the hydrologic
cycle. p.176-180. In: Clary, WP; McArthur,ED;
Bedunah,D; Wambolt,CL [comp.]|. Proceedings -
Sympeosium on ecology and management of
riparian shrub communities. USDA Forest
Service. General Technical Report INT-289.
Precipitation, through-fall, stem flow, and
interception of western juniper were examined in
central Oregon. Ranges were correlated with tree
size, and type of vegetation. Stem flow ranged from
1.0 - 3.2 percent, through-fall from 33.0 - 52.3
percent, and interception from 44.4 - 65.9 percent.
Transpiration occurred year-long and reached 3.03
I/kg in summer months. Dense western juniper
woodlands may reduce winter soil moisture recharge
by over 50 percent.
[HYDROLOGY; SOILS; WESTERN JUNIPER]

505. Edmonds,RL [Ed.] (1982): Analysis of
coniferous forest ecosystems in the western United



States. Hutchinson Ross Publishing Co.,
Stroudsburg, PA.

Results from the Coniferous Forest Biome
program have provided further insight into the
changing nature of western coniferous forests and the
impact of man. The program established the use of
ecosystem analysis as a means of studying coniferous
forests. The approach is now firmly established and it
should help in the development of sensible land-use
decisions.

[FOREST MANAGEMENT; GEOMORPHOLOGY;
HYDROLOGY; ORGANIC DEBRIS; RIPARIAN
VEGETATION; SOILS]

506. Ehlers,R (1956): An evaluation of stream
improvement devices constructed eighteen years
ago. California Fish and Game 42, 203-217.

An evaluation of stream improvement devices on
the Kaweah River found ten of the total of 41
improvements still in place after 18 years. Only log
structures were still intact while rock, masonry, earth
and crib dams were all washed out. Fifteen pools
have resulted from the original 41 improvements.
From all indications, the failures resulted from the
end-cutting and undercutting action of water on the
loose bottom and bank materials.
[RIPARIAN RESTORATION; RIPARIAN
STRUCTURES]

507. Ehrhart,B; Hansen,PL (1998): Riparian
grazing management: Strategies and techniques.
p-191-201. In: Potts,DF jed.]. Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

Livestock grazing in riparian zones may be
ecologically feasible during a variety of seasons of
use, lengths of grazing periods, and different
vegetation community types, according to the
evaluations of 71 ecologically functioning streams in
Montana. The study suggests that there are numerous
management techniques which may reduce the
amount of time animals spend in the riparian area
itself while in a given pasture. These may be more
important than either the particular season or the
length of the grazing period in the pasture. The
consistently common denominators of good
management were high degrees of operator
involvement and alternative water sources. Grazing
in riparian areas requires a much more intensive
management to be ecologically sound.

[GRAZING IMPACTS; LIVESTOCK EFFECTS;
RIPARIAN; RIPARIAN VEGETATION]

508. Ehrhart,RC; Hansen,PL (1997): Effective
cattle management in riparian zones: A field
survey and literature review. Montana BLM
Riparian Technical Bulletin No. 3. USDI Bureau
of Land Management. Montana State Office. 92 p.
There is no single or simple solution on how to
graze livestock in riparian areas in ecologically and
economically feasible ways. Each situation requires a
carefully considered prescription drawn up to address
the conditions at a specific site. This approach is
referred to as prescription grazing. There are
numerous techniques available but the only required
ingredients are a serious commitment and personal
involvement on the part of managers and operators.
This bulletin draws upon a number of previous
compilations to summarize successtful grazing
applications and the variety of factors that contribute
to them.
[BIBLIOGRAPHY; GRAZING IMPACTS;
RIPARIAN MANAGEMENT ZONE]

509. Ehrhart,RC; Hansen,PL (1998): Successful
strategies for grazing cattle in riparian zones.
Montana BLM Riparian Technical Bulletin No. 4.
USDI Bureau of Land Management. Billings, MT.
48 p.

One of the most extensive human-caused
influences on riparian zones in the western US has
been livestock grazing. It is well-known that
improper grazing practices can adversely affect
riparian areas. What is less obvious is what grazing
management techniques are compatible with
maintaining or improving these areas and under what
conditions. This document discusses both general and
specific principles for grazing cattle in riparian areas
and employed techniques to avoid sacrificing the
ecological or financial condition of their land. This
bulletin is based on the substantial body of literature
on the subject and on observations/evaluations of
operations on more than 70 ranches in Montana.
[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE]

510. Eicher,AL (1988): Soil-plant correlations in
wetlands and adjacent uplands of the San
Francisco Bay estuary, California. USDI Fish and
Wildlife Service. Biological Report 88(21), 35.

As part of a national study, a vegetation
association with known hydric and nonhydric soils
was sampled in California. Data on hydrolic
conditions of each soil was also collected. Weighted
average and index average were calculated
(presence/absence values were calculated for each
soil). Five of the six hydric soils examined were
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designated wetlands by these analyses. All of the
upland soils supported a preponderance of upland
vegetation.

[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN HABITAT; SOILS]

511. Elder,RG; Moore,RC (1985): Impacts of oil
and gas development on riparian zones in the
overthrust belt: The role of industrial siting.
p-379-383. 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.

Oil and gas development in the Overthrust Belt
of Wyoming is expanding. Concurrently, the need to
minimize impacts to riparian systems becomes more
important. Regulatory control is frequently
ineffective. Due to broad powers, the Industrial
Siting Process can play a key role in mitigating
environmental impacts that are otherwise
unregulated.

[IMPACT MITIGATION; OIL/GAS IMPACTS;
RIPARIAN HABITAT]

512. Ellis,LM; Crawford,CS; Molles,Jr.,MC
(1998): Comparison of litter dynamics in native
and exotic riparian vegetation along the middie
Rio Grande of central New Mexico, USA. Journal
of Arid Environments 38, 283-296.

Exotic plants and river regulation have changed
riparian ecosystems throughout the southwestern
U.S. Litter dynamics were compared at sites
dominated by native cottonwoods or exotic salt-
cedar. Litter production was greater at cottonwood
sites and may have increased after accidental
flooding for both. Decomposition was similar for
both types of leaves and increased with experimental
flooding for both. Forest floor litter was greater at
cottonwood sites; litter storage decreased after
flooding at the salt-cedar site but not at the
cottonwood site. Flooding may help reduce the
impact of fires by increasing decomposition and
reducing the standing stock of forest floor organic
matter.

[EXOTICS; FLOOD IMPACTS; LITTER FALL;
NUTRIENT CYCLES; RIO GRANDE; RIPARIAN
HABITAT)]

513. Ellis,S; Danley,L (1993): Prescription for a
troubled stream. Rangelands 15(5), 233-235.

The management prescription for a degraded
stream in south-central Idaho included these
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components: 1) a deferred rotation grazing system; 2)
maintaining sufficient habitat for big game and
upland game birds; 3) a goal of maintaining 80
percent of the allotment in native vegetation; and 4) a
goal of brush control on private land. In addition,
several beavers were released in the riparian system.
The effort required the intensive cooperation of
federal and private landowners.

[BEAVER; GRAZING TREATMENTS; RIPARIAN
HABITAT; RIPARIAN RESTORATION]

514. Elmore,W (1987): Riparian management:
back te basics. Paper presented at the Natural
Resources Law Center, University of Colorado
School of Law. 8-10 June 1987. Boulder, CO.

The primary management focus for riparian
ecosystems should be restoring streamside
vegetation. In contrast to structures, riparian
vegetation can maintain itself in perpetuity as new
plants continually replace those that die. Riparian
vegetation allows streams to function in ways that
artificial structures cannot replicate. The resiliency of
these plants enable riparian systems to withstand a
variety of environmental conditions. To accomplish
what is needed, a dialogue between managers,
ranchers, and other public sectors is imperative.
[RIPARIAN ECOLOGY; RIPARIAN
MANAGEMENT ZONE; RIPARIAN
RESTORATION]

515. Elmore,W; Beschta,R (1987); Riparian
areas: Perceptions in management. Rangelands
9(6), 260-265.

This topical article was intended to: 1) promote
awareness and discussion of riparian issues by and
among livestock owners, environmentalists,
biologists, and the general public; 2) identify the
characteristics and benefits of productive riparian
systems; and 3) encourage managers of public and
private land to reconsider the effects of traditional
grazing practices and of recent attempts to control
channels structurally.

[GRAZING IMPACTS; INSTREAM
STRUCTURES; RIPARIAN MANAGEMENT
ZONE]

516. Elmore,W; Cuplin,P (1984): Use of color
infrared photography in stream habitat
inventories. p.6-12. In: Bedell,TE |ed.|.
Proceedings of 1984 Pacific Northwest range
management short course: Range watersheds,
riparian zones and economics: Interrelationships
in management and use. 25-27 January 1984.
Pendleton, OR.



[AERIAL PHOTO; INVENTORY; MONITORING;
RIPARIAN HABITAT]

517. Elmore,W; Kauffman,B (1994): Riparian
and watershed systems: Degradation and
restoration. In: Ecological implications of
livestock herbivory in the West. First Edition.
[Eds]: Vavra,M; Laycock,WA; Pieper,RD. Society
for Range Management. Denver, CO. 297 p.

The authors maintain that livestock grazing can
be present in some riparian areas during periods of
recovery. Grazing strategies that link the uplands, the
riparian areas and the stream channels must be used
to accomplish effective and self-sustaining
restoration. Various grazing strategies are described
and evaluated. Major short-comings of grazing
strategies that fail to result in the restoration of
degraded riparian zones are as follows: 1) they are
applied with a cookbook approach with little analysis
of riparian eftects or recognition of the complex and
heterogenous nature of riparian zones; 2) the grazing
strategies utilized were developed for uplands and/or
for herbaceous recovery with little consideration of
woody vegetation, streambank integrity, or riparian
function; and 3) they were developed for increased
livestock production with similar short-comings in
considerations of riparian values. Successful
management strategies must consider the following:
a) the linkages and processes that are associated with
full floodplain function; b) the extreme complexity of
riparian zones; ¢) headwater streams have not
received necessary levels of management attention to
achieve landscape-level goals; d) restoration within
the stream channel and riparian zone should
reestablish natural ecological processes and
communities; and e) manage to maintain connectivity
across landscapes and minimize ecosystem
fragmentation.

[GRAZING IMPACTS; GRAZING TREATMENTS;
RIPARIAN RESTORATION]

518. Emerick,JC (1988): The restoration
potential for wetlands impacted by acid mine
drainage in the Colorado Rocky Mountains.
p.109-111. In: Restoration, creation, and
management of wetland and riparian ecosystems
in the American West.

Restoration possibilities for wetland systems that
are presently impacted by mine drainage include: 1)
removing the source of metals (by rechanneling
drainages or removing tailings); 2) reducing the
toxicological effects of some metals by judicious
application of Ca and P to stimulate plant production;
and 3) removing some of the soil and replacing it

with a layer of organic mulch, then planting plugs of
healthy vegetation on 2- or 3-foot centers.

[ACID MINE WASTES; MINING IMPACTS;
RIPARIAN RESTORATION; WETLANDS]

519. Emmerich,WE (1998): Estimating
prescribed burn impacts on surface runoff and
water quality in southeastern Arizona. p.149-158.
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.

Burning effects on surface runoff, sediment
yield, and nutrient dynamics were evaluated with a
large rainfall simulator following spring and fall
burns at two different soil/vegetation types. The
study was replicated in a second year and results
were compared with unburned areas. Surface runoff,
sediment yield, and nutrient loss were controlled
primarily by the soils and the soils interacting with
the vegetation. Significant season and year effects
were found for runoff, sediment yield, and nutrient
loss irrespective of the burn treatment. The burning
effects were much greater than the season or year
effects one year after the first burn. The nutrient
dynamics showed the magnitude of the pools to be
soil>>>biomass>>>surface runoff losses, which
implied that there could be many burns before a
significant amount of nutrients would be depleted
from the soil and the ecosystem changed.

[FIRE IMPACTS; NUTRIENT CYCLES;
PRESCRIBED BURNING; WATERSHED)]

520. Emmett, WW (1975): The channels and
waters of the upper Salmon River area, ID. USDI
Geological Survey Professional Paper 870-A. 96 p.
The upper 1,800 square miles of the Salmon
River drainage basin in south-central Idaho is an area
of great scenic beauty and little-disturbed natural
habitat. Proper use and development of this land and
its natural resources are contingent on a multifaceted
and detailed environmental study. This report
emphasizes the complex interaction of hydrological,
biological, geological, and chemical parameters. The
report concentrates on the hydraulics and geometry
of streamflow and the composition of stream water.
[GEOMORPHOLOGY; HYDRAULICS;
HYDROLOGY; SALMON RIVER]

521. Emmington, WH; Maas,KG; Tucker,GF
(1994): Survival and growth of conifers under
planted or released in alder dominated riparian
zones. p.19-22. In: The ecology and management
of Oregon Coast Range forests: A mid-term
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COPE symposium. 29-31 March 1994. Gleneden
Beach, OR. Coastal Oregon Productivity
Enhancement Program; Oregon State University

Release or planting of conifers in small clearings
or partially cut riparian zone alder stands appeared to
be viable options for enhancing conifer survival and
growth, thereby contributing to stream rehabilitation.
Where planting is practiced, control of understory
competition has short term beneficial effects. Killing
(i.e. thinning) of 50 percent of the alder appeared to
be a good option for restoration in the short run, but
length of treatment effect should be determined.
Duration of beneficial effect of thinning would
depend on age and density of residual alder, and site
conditions. Shade-tolerant species performed better,
but Douglas fir did survive and grow when released
and under planted with modest initial success.
[RIPARIAN FOREST; RIPARIAN
RESTORATION]

522. Ensign,WE; Leftwich,KN; Angermeier,PL;
Dolloff,CA (1997): Factors influencing stream fish
recovery following a large-scale disturbance.
Transactions of the American Fisheries Society
126, 895-907.

Following a massive fish kill, fish distribution
and abundance were examined. Combining results
across scales and estimator types showed that
distributions and abundances of 5 of 11 species in the
reach affected by the kill were similar to those
observed in unaffected upstream and downstream
reaches 8-11 months following the perturbation.
Indications were that 4 of 11 species had not
recovered in the same time period. The authors
attribute differences in recovery rates to differences
in parental investment in offspring. Species
exhibiting rapid recovery either engage in extensive
spawning site preparation or guard the spawning site
following egg deposition and fertilization.
[FISHERIES; RIPARIAN RESTORATION]

523. Erman,NA (1981): The use of riparian
systems by aquatic insects. p.177-182. In:
Warner,RE; Hendrix,KM [eds.]. Proceedings of
the California riparian systems conference. 17-19
September 1981. Davis, CA.

Nearly all aquatic insects spend some portion of
their lives in riparian zones. Many examples are
given of terrestrial stages and activities of aquatic
insects. The examples are divided into the areas of
feeding, pupation, emergence, and egg laying.
Special emphasis is given to recent studies on
caddisflies (Trichoptera) in riparian systems of the
Sierra Nevada. Knowledge of life cycles is essential
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for predicting the effect of disturbance in riparian
areas on populations of aquatic insects.
[AQUATIC ECOSYSTEMS; INVERTEBRATES:
RIPARIAN ECOLOGY; RIPARIAN HABITAT)

524. Erwin,KL (1990): Wetland evaluation for
restoration and creation. p.429-458. In: Wetland
creation and restoration. [Eds.: JA Kusler; ME
Kentula.]. Island Press. Washington, DC.

A rapidly accessible, easily understood, and cost
effective database on wetland creation and restoration
projects is needed to support environmental
regulatory agency review, decision making, and
action on specific projects. Any comprehensive
wetland evaluation effort must be preceded by the
establishment of criteria which the investigator and
regulator believe to be fundamental to the existence,
functions, and contributions of the wetlands system
and its surrounding landscape. Failure to address the
wetland system's surrounding landscape leads to an
inaccurate characterization of the wetland. Additional
research is needed to establish the inter-relationships
between wetlands, transitional areas, and adjacent
uplands.

[RIPARIAN RESTORATION; WETLANDS)]

525. Estes,CC; Orsborn,JF (1986): Review and
analysis of methods for quantifying instream flow
requirements. Water Resources Bulletin 22(3),
389-398.

Present guidelines for selecting a method to
determine instream flow requirements and evaluating
the validity of the results from a particular method
are insufficient. A review of current methods for
instream flow determinations is supplemented by a
summary of four independent analyses. Results of
these analyses indicate that each method can be used
independently or collectively to generate instream
flow recommendations, if calibrated to the area or
site studied.

[FISHERIES; HYDROLOGY; RIPARIAN
HABITAT; STREAM FLOW]

526. Evans,B; Babcock,H (1987): Why riparian
management regulations are not disincentives. In:
Streamside management: Riparian wildlife and
forestry interactions. An interdisciplinary
symposium. 11-13 February 1987. University of
Washington. Seattle, WA.

There are strong incentives to press for timber
harvesting elimination or restriction of harvest
activities in riparian zones, ranging from increased
water quality and better fisheries to more assured
supplies of water and better recreation opportunities.



From the standpoint of the timber owner or operator,
riparian management regulations may seem to be
disincentives to conduct timber operations in general
but careful adherence to such regulations results in
more favorable environmental and therefore social
impact and eases the pressure for potentially unwise
restrictive regulations elsewhere.

[ECONOMICS; LOGGING IMPACTS; POLICY;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

527. Evans,JM (1991): Propagation of riparian
species in southern California. p.87-90. In:
Proceedings, Intermountain Forest Nursery
Association. 12-16 August 1991. Park City, Utah.
USDA Forest Service. General Technical Report
RM-211.

Riparian corridors in southern California are
typically vegetated with a tree cover, an understory
shrub layer of woody plants, and a sub-shrub cover
of herbaceous plants. As mitigation for Least Bell's
Vireo, an endangered species, habitat is being
restored using nursery produced container and bare
root plants. Propagation and production techniques
are described.

[AVIFAUNA; PLANT MATERIALS; PLANT
PROPAGATION; RIPARIAN HABITAT;
RIPARIAN RESTORATION]

528. Everest,FH (1978): Anadromous fish habitat
and forest management --economic
considerations. p.153-171. In: Proceedings of the
Western Association of Fish and Wildlife
Agencies/Western Division. American Fisheries
Society.

[FISHERIES; LOGGING IMPACTS; RIPARIAN
HABITAT]

529. Everest,FH; Meehan,WR (1981): Forest
management and anadromous fish habitat
productivity. p.521-530. In: Transactions of the
46th North American wildlife and natural
resources conference. Wildlife Management
Institute. Washington, DC.

[ANADROMOUS FISH; FISHERIES; LOGGING
IMPACTS; RIPARIAN HABITAT]

530. Everett,RL; Meeuwig,RO; Robertson,JH
(1978): Propagation of Nevada shrubs by stem
cuttings. Journal of Range Management 31(6),
426-429.

Stem cuttings of 54 Nevada shrub species varied
in rooting capacity. Semi-hardwood cuttings were
superior to either softwood or hardwood cuttings in

rooting success. Differences in rooting potential
among cuttings of the same species taken from
different sites were also apparent.

[RIPARIAN RESTORATION; RIPARIAN
SHRUBS]

$31. Fannin,TE; Parker,M; Maret,TJ (1985):
Multiple regression analysis for evaluating
non-peint source contributions to water quality in
the Green River, Wyoming. p.201-205. 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.

The Green River Basin of western
Wyoming/northern Utah incorporates a diverse
spectrum of geology, topography, soils, and climate.
Land use is predominantly range and forest but an
increasing number of industries are locating in the
southern haif of the drainage. The application of a
multiple regression model was used to associate
various riparian and nonriparian attributes with
previous measurements of P, N, and dissolved solids
in the Green River system. Possible reasons for
significant water quality/basin attribute associations
are proposed. Some of the advantages and
disadvantages of using such a technique to explore
those associations are explained.

[HYDROLOGY; NON-POINT SOURCE
POLLUTION; WATER QUALITY]

532. Fatooh,J; Halford,A; Pollini,J (1994): Fish
slough: From ancient wetland to community
stewardship. p.83-88. In: Summit showcase
displays and ecosystem case studies. USDI Bureau
of Land Management Summit. Incline Village,
NV. April, 1994.

At Fish Slough Area of Critical Environmental
Concern, north of Bishop, California, interagency
collaboration, along with public involvement, has
produced a managed landscape that exemplifies
broad-based stewardship of public land.
[COLLABORATION; RIPARIAN HABITAT;
STEWARDSHIP; WETLANDS]

533. Fenner,P; Brady, WW; Patton,DR (1985):
Effects of regulated water flows on regeneration
of Fremont cottonwood. Journal of Range
Management 38(2), 135-138.

The reduction in extent of riparian forests in the
southwestern United States has been a topic of recent
concern. The effect of dams on downstream river
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flow and the consequent modification of the riparian
habitat was studied along the lower Salt River in
central Arizona. Dams were found to change the
magnitude of river flows and change the timing of
flows in such a way that the habitat appeared less
adapted for regeneration of Fremont cottonwood.
Modification of river flow patterns, therefore,
appears likely to have been a significant factor
causing change in vegetation along the Salt River.
[COTTONWOOD; DAMS; RIPARIAN HABITAT;
STREAM FLOW]

534. Ferguson,BK (1987): Environmental
patterns of water management. Journal of
Environmental Systems 16(3), 161-178,

This articie attempts to provide a framework for
understanding what a range of water management
steps are trying to do and the approaches available
for doing it. The framework is built upon previously
suggested concepts of "landscape ecology, which
sees the hydrologic landscape as a combination of
surface, soil, groundwater, atmospheric and cultural
"mantles" in which different types of hydrologic
processes occur. Major aspects of the framework are
the types of functions that management steps perform
and the types of environments in which they are
practiced. Uses of water demand that water have
specific characteristics of quality, time, quantity, and
place.

[HYDROLOGY; WATER RESOURCE
MANAGEMENT]

535. Ferren,Jr.,WR; Fiedler,PL; Leidy,RA
(1996): Wetlands of California, Part 1: History of
wetland habitat classification. Madrono 43(1),
105-124.

This review of the history of vegetation
classification in California reveals a serious
underestimation of the diversity, extent, and
functions of the state's wetlands and a
misrepresentation of the perceived paucity of
wetlands in the arid West. The classification systems
of California's wetlands is reviewed beginning with
early efforts in vegetation typing by the USDA Forest
Service. A comprehensive methodology for
classifying and describing wetlands is required before
they can be adequately protected and managed.
[CLASSIFICATION; RIPARIAN HABITAT;
WETLANDS]

536. Ferren,Jr.,WR; Fiedler,PL; Leidy,RA;
Lafferty,KD; Mertes,LAK (1996): Wetlands of
California, Part 1I: Classification and description
of wetlands of the central and southern California
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coast and costal watersheds. Madrono 43(1),
125-182.

The modified Cowardin et al. (1979)
classification is described which provides a
methodology to identify all wetlands along the
central and southern California coast and in the
adjacent coastal watersheds. Use of classification
tables in association with concepts of ecosystem
context. site scale, and classification goals was
intended to result in the development of a code
(wetlands type number) that include information on
the: 1) system, subsystem, class, and subclass; 2)
water regime and water chemistry; 3)
hydrogeomorphic unit; and substrate, dominance, or
characteristic type of the wetland in question.
[CLASSIFICATION; RIPARIAN HABITAT;
WATERSHED; WETLANDS]

537. Field,DR; Lee,ME; Martinson,K (1985):
Human behavior and recreation habitats:
Conceptual issues. p.227-231. 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.

Individual recreation behavior and recreation
experience are more often than not determined by
three sets of factors: the social group within which an
individual participates, including the mix of social
groups occupying a specific recreation place; the
biological or physical characteristics of that place;
and the management prescriptions applied there.
Human ecological principles, along with concepts
used to classify recreation habitats according to the
recreation opportunities they provide, form the
conceptual framework for this paper.

[HUMAN IMPACTS; RECREATION IMPACTS;
RIPARIAN HABITAT]

538. Filip,GM; Bryant,LD; Parks,CA (1989):
Mass movement of river ice causes severe tree
wounds along the Grande Ronde River in
northeastern Oregon. Northwest Science 63(5),
211-213.

Lateral movement of river ice across the
floodplain caused large wounds on tree stems
(mountain alder) and direct mortality of shrubs or
indirect mortality through wounding and subsequent
infection by canker fungi. The ages of wounds
indicated a 20 to 30 year period between river-ice
events.

[HYDROLOGY: RIPARIAN FOREST; RIVER
ECOLOGY; STREAMBANK STABILITY]



539. Finch,D; Marshall,RM (1993): Bird use of
riparian habitats in north-central Arizona during
fall migration - results and recommendations.
p-212-218. 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 two most important factors governing
capture rate of birds were seasonal timing and net
placement within the study site. Migration periods for
neotropical birds varies annually as a result of the
length and timing of the breeding season and weather
patterns during the fall. The authors recommend that
fall migration studies be started in early August and
run through the end of September.

[AVIAN ECOLOGY; NEOTROPICAL BIRDS;
RIPARIAN HABITAT]

540. Finch,DM (1985): A weighted-means
ordination of riparian birds in southeastern
Wyoming. p.495-498. 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.

Variation among habitat associations of 31
riparian bird species in southeastern Wyoming was
analyzed using a weighted-means ordination. Three
principal components explained 86.7 percent of the
variation among habitat associations of bird species.
Components showed high positive loadings for
variables associated with canopy, shrub size, and
vegetation height.

JAVIFAUNA; RIPARIAN HABITAT]

541. Finch,DM (1986): Similarities in riparian
bird communities among elevational zones in
southeastern Wyoming. p.105-109. In:
Proceedings of the 1986 Wyoming water and
streamside zone conference. 28-30 April 1986.
Casper, WY.

At elevations of 6740 - 9800 ft in southeast
Wyoming, bird species diversity ranged from a low
of 3 bird species and 29 pairs in subalpine shrub
willow habitat to a maximum of 21 species and 101
pairs in lowland cottonwood habitat. Higher
elevations had less diverse bird communities
probably because of increased environmental severity
and reduced vegetational complexity. Despite loss of
tree overstory, bird species composition on
mid-elevation shrub sites was more similar to
lowland cottonwood habitats than to subalpine shrub

areas. Similarity in bird species composition was
greatest within elevational zones. Management
recommendations are offered.

[AVIAN ECOLOGY; RIPARIAN HABITAT]

542. Finch,DM (1988): Bird-habitat relationships
in subalpine riparian shrublands of the central
Rocky Mountains. p.167-172. In: Management of
subalpine forests: Building on 50 years of
research. Troendle,CA. Kaufmann,MR,
Hamre,RH [tech. coords.]. USDA Forest Service.
General Technical Report RM-~149.

The author examined associations between bird
abundance, habitat structure measured at random
sites, and habitat measured at bird locations in
subalpine riparian shrublands. The subalpine riparian
avifauna were depauperate with only four abundant
species-- song sparrow, white-crowned sparrow,
Lincoln's sparrow and Wilson's warbler. Habitat
requirements overlapped among these species but
differed significantly from randomly-sampled habitat
in the same areas. Results indicated that species
preferred densely-foliated ground and shrub layers,
and higher effective vegetation height.
[AVIFAUNA; BIODIVERSITY; RIPARIAN
HABITAT]

543. Finch,DM (1989): Habitat use and habitat
overlap of riparian birds in three elevational
zones. Ecology 70(4), 866-880.

The low elevation riparian habitat provides a
broader more complex resource base than higher
elevation riparian habitats. Over all sites,
zone-independent bird species were generalists and
zone-dependent species were more often habitat
specialists. On a site-by-site basis, however, some
high elevation specialists were generalists for their
sites, and some zone generalists were in fact
specialists within a particular site. Avifauna diversity
in western and Rocky Mountains riparian sites is not
saturated, indicating that the Great Plains region still
offers a barrier to western dispersal.

[AVIFAUNA; BIODIVERSITY; RIPARIAN
ECOLOGY; RIPARIAN HABITAT]

544. Finch,DM (1996): Research and
management of soil, plant, animal, and human
resources in the Middle Rio Grande Basin.
p.69-76. In: Shaw,DW; Finch,DM [tech. coord.].
Desired future condition for Southwestern
riparian ecosystems: Bringing interests and
concerns together. USDA Forest Service. General
Technical Report RM-GTR-272.

The Rocky Mountain Forest and Range
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Experiment Station initiated a research program in
1994 that is funded by an Ecosystem Management
grant from USDA Forest Service Research. Its
mission focuses on the development and application
of new knowledge to sustain ecological systems and
human populations in the Middle Rio Grande Basin.
Research studies emphasize upland ecology and
management, linkages between watersheds and
riparian zones, sensitive fish and wildlife populations
and species of concern, and past and present cultural
resources.

[RESEARCH; RIO GRANDE; RIPARIAN
HABITAT; RIPARIAN MANAGEMENT ZONE;
SUSTAINABILITY]

545. Findley,J (1984): Riparian monitoring using
large scale infra-red aerial photography in
southeastern Oregon. p.13-17. In: Bedell, TE |ed.].
Proceedings of 1984 Pacific Northwest range
management short course; Range watersheds,
riparian zones and economics: Interrelationships
in management and use. 25-27 January 1984.
Pendleton, OR. Oregon State University.

Large scale color infra-red aerial photography is
being used by the BLM in Vale, Oregon to monitor
effects of management on selected riparian habitat.
Approximately 130 miles of stream have been
photographed at a scale of 1:2000, with repeat
photography to be acquired on a five or ten year
cycle. Measurements were made to determine
existing cover of perennial woody and herbaceous
cover in the riparian zone. Changes in cover over
time will determine subsequent management actions.
Other measurements including bank and stream
channel stability/instability may also be made.
[AERIAL PHOTO; MONITORING; RIPARIAN
HABITAT]

546. Fisher,HM; Thomas,AE (1990): Riparian
communities: An annotated bibliography of
ecosystem and management topics with emphasis
on the Intermountain Region. Idaho BLM
Technical Bulletin 90-7. USDI Bureau of Land
Management. Boise, ID.

This bulletin updates two previous
bibliographies (1986 and 1988) published by Idaho
BLM. It contains 234 publications appearing in the
years 1990 and earlier. Each cited
article/paper/technical note is accompanied by a brief
abstract of the citation, the authors, the publication
source, and key words or phrases.
[BIBLIOGRAPHY; RIPARIAN HABITAT]

547. Fisher,SG; Grimm,NB; Marti,E; Gomez,R
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(1998): Hierarchy, spatial configuration, and
nutrient cycling in a desert stream. Australian
Journal of Ecology 23, 41-52.

Recent studies of nutrient cycling in Arizona
suggest that a thorough understanding requires a
spatially explicit, hierarchical approach. Physical
configurations determine the path that water follows
as it moves downstream. Water follows flow paths
through surface stream components, the hyporheic
zone beneath the surface stream and the parafluvial
(sand bar) zone. Characteristic biogeochemical
processes in these subsystems alter N species in
transport, in part as a function of available
concentration of N species. At several hierarchical
levels, substrate materials are an important
determinant of nitrogen dynamics in desert streams.
[HYDROLOGY; NUTRIENT CYCLES; RIPARIAN
HABITAT]

548. Flanagan,LB; Ehleringer,JR; Dawson,TE
(1992): Water sources of plants growing in
woodland, desert, and riparian communities:
Evidence from stable isotope analysis. p.43-47. 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.

Analysis of the ratio of deuterium to hydrogen in
stem xylem water can be used to determine the water
sources used by individual plants. Because the
potential water sources for plants often have different
isotopic compositions, the composition of stem water
reflects the composition of water taken up by the
roots. [n riparian communities, small trees used either
stream water or summer precipitation, depending on
location. Large trees used subsurface groundwater
exclusively, regardless of location relative to stream.
{CLASSIFICATION; ISOTOPE ANALYSIS;
RIPARIAN HABITAT; WATER SOURCES]

549, Fleming,CM; Kunkle,SH; Flora,MD (1996):
Riparian wetlands and visitor use management in
Big Bend National Park, Texas. p.212-21S5. 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.

Wetlands and riparian habitats constitute a small
but nonetheless vital component in the Chihuahuan
Desert. Big Bend National Park encompasses
801,000 acres, of which 27,000 acres is wetland. The
Park has riparian or wetland habitat distributed



around 315 water sources, some perennial streams,
and along 118 miles of the Rio Grande Corridor.
These areas contain unique vegetation components,
which provide habitats for wildlife, including
resident and migratory birds. The same habitats have
become increasingly popular as overnight campsites
for rafters and boaters on the Rio Grande, or serve as
water stops and destination points for back country
hikers/campers. The paper summarizes these impacts
and appropriate park management responses/actions.
[PARK MANAGEMENT; RECREATION
IMPACTS; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

550. Fleming,G; Kadhimi,AA (1982): Sediment
modeling and data sources a compromise in
assessment. p.251-259. In: Proceedings of the
Exeter symposium, July 1982. Recent
developments in the explanation and prediction of
erosion and sediment yield. IAHS Publication No.
137.

The major problem in modeling sediment
erosion, transport and deposition for the assessment
of sediment yield is the shortage of reliable data with
which to develop and test the desired model. This
limitation of data source restricts the modeler in
selecting the appropriate theory to describe a model
structure that accounts for the correct interaction
between processes contributing to the sediment yield
of drainage basins. It also restricts the application of
developed models in their practical design
application. Compromises must always be made
before models can be usefully employed in sediment
yield assessment for water resource system design.
[GEOMORPHOLOGY; MODELING; SEDIMENT
TRANSPORT; SOILS]

551. Flessner,TR; Davis,DC; Lambert,SM
(1992): Seed source evaluation of four native
riparian shrubs for streambank rehabilitation in
the Pacific Northwest. p.155-162. 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.

Forty-six to 72 populations of the four deciduous
shrubs: Sitka alder, Pacific serviceberry, oceanspray,
and vine maple are being evaluated at the Corvallis,
Oregon plant materials center. Morphological traits
of each population, such as growth rate, fruit/flower
abundance, vigor, foliage appearance, phenology,
and form are being tested. Successful clones or seed
sources will be released as cultivars.

[PLANT MATERIALS; RIPARIAN
RESTORATION; RIPARIAN SHRUBS]

552. Fletcher,HC; Rich,LR (1955): Classifying
southwestern watersheds by their water yields.
Journal of Forestry 53(3), 196-202.

Annual water yield from southwestern
watersheds are more affected by elevation, soil,
temperature, and prevailing precipitation than from
other areas. Topography and vegetation are other
factors affecting water yield which may be primary
in classification of these watersheds.
Evapotranspiration by vegetative cover may also be
effective in classifying those areas.
[CLASSIFICATION; HYDROLOGY; WATER
YIELD; WATERSHED]

553. Fletcher,SW (1986): Planning and
evaluation techniques for replacement of complex
stream and wetland drainage systems. p. 195-200.
In: Proceedings of the 1986 national meeting of
the American Society for Surface Mining and
Reclamation. 17-20 March 1986. Jackson, MS.
Restoration of some lands to pre-mining
conditions is becoming a required action. A
methodology for determining environmental and
ecological parameters is described. Existing systems
are characterized and hydrological/soil/vegetational
profiles are developed for each community type and
stream reach. Post-mining requirements and
attributes are matched to pre-mining conditions to
develop the conceptual plan. The reclaimed complex
is then designed in a series of iterative steps to allow
reestablishment of each profile until optimal
configuration is reached. Unit boundary and stable
channel dimensions are defined. Flow barriers,
contouring, etc., are designed. Backwater analysis
and other standard methods may be used to evaluate
hyperperiod conditions for various flow regimes, to
provide balanced systems without further subsidies or
manipulation.
[HYDROLOGY; MINING IMPACTS; RIPARIAN
RESTORATION]

554. Floyd,D; Ogden,P; Roundy,B; Ruyle,G;
Stewart,D (1988): Improving riparian habitats.
Rangelands 10(3), 132-134.

The article briefly describes two Arizona grazing
allotments where the authors claim that rotational
grazing and sensitivity to the riparian habitat values
have resulted in greatly enhanced riparian habitats.
[GRAZING IMPACTS; RIPARIAN
ENHANCEMENT; RIPARIAN HABITAT;
SOUTHWESTERN DESERT STREAMS]
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555. Fogel,MN; Ffolliott,PF (1985): Evaluating
effects of management on riparian ecosystems.
p-384-388. 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.

Computer simulation of the hydrologic processes
and biomass production was used to assess the effects
of management to determine whether such actions
were a deterrent to desertification of riparian
ecosystems. This approach allowed the evaluation to
be made prior to implementation of these actions.
[MODELING:; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

556. Fonseca,J (1993): A county government
perspective. p.22-24. 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 Federal Government would have difficulty
imposing riparian habitat protection measures on an
unwilling local community. Moreover, many federal
laws are at cross-purposes. In Pima County, Arizona,
a "wonderful" riparian habitat has been created by the
discharge of municipal effluent into the Santa Cruz
River. Besides sustaining bird habitat and vegetation,
the effluent has also helped to clog the channel,
causing protests from downstream floodplain
farmers. Local communities can accomplish riparian
objectives even without consensus or federal
program support.

[EFFLUENTS; FLOODPLAIN MANAGEMENT;
REGULATIONS; RIPARIAN HABITAT]

557. Foote,AL (1988): Effects of wave energy on
plant establishment in shallow lacustrine
wetlands. p.115-119. In: Mutz,KM; Cooper,DJ;
Scott,ML; Miller,LK |eds.]. Restoration, creation,
and management of wetland and riparian
ecosystems in the American West. Symposium.
14-16 November 1988. Denver, CO. Rocky
Mountain Chapter of the Society of Wetland
Scientists. 293 p.

Studies address effects of wave action on
sediment resuspension, seed bank redistribution and
survival of tubers in shallow wave-washed wetlands.
[EMERGENT VEGETATION; LACUSTRINE
ECOLOGY; RIPARIAN HABITAT; SEED BANK]

558. Forchhammer,NC (1999): Production
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potential of aquatic plants in systems mixing
floating and submerged macrophytes. Freshwater
Biology 41:183-191.

Floating and submerged plants were grown
together to investigate whether the areal production
of aquatic plant systems can be increased. Maximum
production was not enhanced by this strategy.
[AQUATIC ECOSYSTEMS; AQUATIC PLANTS]

559. Forster,DL; Bardos, CP; Southgate, DD
(1987): Seil erosion and water treatment costs.
Journal of Soil and Water Conservation 42(5),
349-352.

The relationship between communities’ water
treatment costs and soil erosion is estimated.
Independent variables, other than soil erosion, used
in the analysis included treatment plant size, storage
time of untreated water, and turbidity improvement
due to water treatment. Results indicate that a 10
percent reduction in annual gross soil erosion results
in a 4 percent reduction in annual water treatment
costs. For the test communities, reduced annual water
treatment costs would total $2.7 million, with a 25
percent reduction in soil erosion.

[EROSION; WATER QUALITY; WATER
TREATMENT; WATERSHED]

560. Fort,DD (1993): The protection of riparian
areas: New approaches for new times? p.70-75. 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 paper contains an appraisal of the
opportunities for and barriers to riparian protection
and restoration, especially relating to current and
future public policy. State, federal, and tribal entities
require assistance for the improvement of
management of riparian areas. New partnerships and
management models have enormous potential for
intensified riparian protection.

[POLICY; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; WATER RESOURCE
MANAGEMENT]

561. Fouty,S (1998): Stream channel
morphological response to reductions in grazing
pressures. p.97. 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.

Reductions in elk and livestock grazing



pressures were studied in the White Mountains in
Arizona to determine short-term rates, magnitudes,
locations, and directions of change in stream channel
morphology. Results indicate that there is an
adjustment period during which a channel may
continue to widen even after all grazing pressure is
eliminated. Thus, livestock grazing strategies which
rest riparian pastures for less than three years do not
provide adequate time for channel narrowing and
pool development to occur.

[CHANNEL DYNAMICS; ELK GRAZING;
EXCLOSURES; GRAZING IMPACTS;
LIVESTOCK EFFECTS]

562. Fowler,R (1990): Grazing management
heads Colorado range in right direction.
Rangelands 12(6), 308-312.

The Cathedral Bluffs Allotment in western
Colorado has shown excellent improvement since
1978. Constant monitoring of use and moving of
livestock has been critical to proper use of riparian
and upland ranges on the unit.

[GRAZING IMPACTS; GRAZING TREATMENTS;
MONITORING]

563. Fox,JD (1989): Simulating vegetation-water
yield relations in interior Alaska. p.179-189. In:
Alexander, EB |ed.]. Proceedings of Watershed
'89: A conference on the stewardship of soil, air,
water resources. USDA Forest Service. Juneau,
AK.

The paper introduces a model for predicting
spring runoff in cold climates. The model
incorporates interactions among snowmelt and soil
infiltration capacity. The former is affected by all
factors influencing the snow pack energy balance and
the latter is affected by soil texture, autumn soil
moisture, snow pack depth and air temperature, all of
which determine soil freezing and thawing. The
study hypothesized that runoff will increase after
timber harvest, not only due to increased snowmelt
rates and decreased transpiration, but also due to fall
soil moisture and subsequent formation of concrete
frost.

[HYDROLOGY; MODELING; WATERSHED]

564. Fox,K (1977): Importance of riparian
ecosystems: economic considerations. p.19-22. In:
Johnson,RR; Jones,DA [tech. coord.]. Importance,
preservation, and management of riparian
habitat: A symposium. 9 July 1977. Tucson, AZ.
USDA Forest Service. General Technical Report
RM-43.

The initiative to preserve riparian habitat must

consider man's growing demands to put this area to
other uses. Economic pressures which are at conflict
with the environmental concerns, pose an inevitable
problem to vegetation and wildlife. Compromises in
the balance of preservation and development must be
maintained.

[RIPARIAN HABITAT]

565. Fraas,WW; Wambolt,CL; Frisina, MR
(1992): Prescribed fire effects on a bitterbrush -
mountain big sagebrush - bluebunch wheatgrass
community. p.212-216. 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.

Eight years after burning, effects on bitterbrush,
mountain big sagebrush, and bluebunch wheatgrass
were measured. Bitterbrush density did not differ
between burned and unburned sites, while bitterbrush
canopy cover, flower production, and seed
production were less on the burned sites. Big
sagebrush canopy cover and density were less on the
burned sites. Total herbaceous cover did not differ
between sites.

[BITTERBRUSH; FIRE IMPACTS; PLANT
COMMUNITIES; RIPARIAN HABITAT;
SAGEBRUSH]

566. France,RL (1997): Potential for soil erosion
from decreased litter fall due to riparian clear-
cutting: Implications for boreal forestry and
warm- and cool-water fishes. Journal of Soil and
Water Conservation 52(6), 452-455.

Riparian stands around 10 Ontario lakes, clear-
cut 4 to 10 years previously, were found to produce
only 60 percent of the litter fall of nearby uncut
riparian forests. As a result of this decrease in
protective ground cover, the retention of organic duff
within deployed mesh-bags was significantly reduced
in clear-cut riparian zones. A rainfall simulation
experiment further suggested that the erosion of
sandy loam can be twice as great under litter fall
conditions representative of clear-cut, compared to
forested shorelines. A return to a policy that prevents
timber harvesting around lakes that contain percid
and esosid sport fish is recommended.

[FISHERIES; LOGGING IMPACTS; RIPARIAN
HABITAT; SOILS]

567. France,RL; Peters,RH (1995): Predictive

model of the effects of lake metabolism of
decreased airborne litter fall through riparian

111



deforestation. Conservation Biology 9(6),
1578-1586.

The importance of airborne allochthonous litter
to the carbon and nutrient budgets of lakes has been
seldom studied. These studies suggest that terrestrial
litter can contribute up to 15 percent of the total
carbon supply to oligotrophic lakes and up to 10
percent of the total phosphorous supply to lakes with
a large surface area relative to that of their drainage
basin. Results were incorporated into a simple model
that predicts that removal of shoreline trees could
increase the ratio of plankton production to
respiration in oligotrophic lakes situated within small
drainage basins. Such lakes may therefore shift from
allotrophy to autotrophy following riparian
deforestation.

[MODELING; NUTRIENT CYCLES; RIPARIAN
FOREST; RIPARIAN HABITAT]

568. Franz,C; Rodgers,JD; Dodd,JL; Smith,MA;
Siekert,RE; Skinner,DQ (1987): Influence of
grazing on root biomass and soil texture
associated with an ephemeral stream in Wyoming.
Abstracts. 40th annual meeting, Society for Range
Management.

[GRAZING IMPACTS; RIPARIAN VEGETATION;
SOILS]

569. Frasier,G; KidwellLMR; Weltz,MA;
Yakowitz,DS; Fox,HD (1998): Assessing
rangeland health with a multi-attribute decision
support system. p.99. In: Potts,DF [ed.|.
Rangeland management and water resources:
Proceedings of the AWRA specialty conference.
27-29 May 1998. Reno, NV.

A structure is presented for determining
rangeland health. The methodology was applied to
six small watersheds within the Santa Rita
Experimental Range in southern Arizona. Rangeland
health is the product of summing the results from
three functional categories: watershed function and
soil stability, distribution of nutrient cycling and
energy flow, and recovery dynamics. There were
seventeen individual attributes, allocated to one or
more of these categories. A simple algorithm based
on linear and dynamic programming principles
implemented in a computer spreadsheet allows one to
quickly compute the possible range of overall site
ratings from high to low. There is a hierarchical
arrangement of the individual attributes. This
decision tool is useful for examining land areas from
numerous, often conflicting, decision making
viewpoints or by multiple decision makers.
[ASSESSMENTS; DECISION SUPPORT
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SYSTEMS; EVALUATION; RANGE
MANAGEMENT; RANGELAND HEALTH]

570. Frasier,GW; Trlica,MJ; Leininger,WC;
Pearce,RA; Fernald,A (1998): Runoff from
simulated rainfall in two montane riparian
communities. Journal of Range Management
51(3), 315-322.

Riparian ecosystems are the final terrestrial zone
before runoff enters a stream. They provide the last
opportunity to decrease non-point pollution delivery
to streams by removing sediments from overland
water flow from uplands and roads. In simulated
rainfall trials, several runoff parameters had
characteristics of runoff from water repellent soils.
The organic layer on the soil surface exhibited signs
of water repellency that reduced the water infiltration
rate during the initial stages of a rainfall simulation.
These results suggest that runoff and infiltration
processes in the surface organic horizon of riparian
zones may not respond in the classical manner. This
characteristic has important implications if criteria
developed in areas with less organic matter on the
soil surface are used to manage overland flow. No
differences in time to runoff initiation could be
attributed to vegetation height.

[GRAZING IMPACTS; RUNOFF;
SEDIMENTATION]

571. Frasier,GW; Weltz,M; Weltz,L (1998):
Rainfall simulator runoff hydrograph analysis.
Journal of Range Management 51(S), 531-535.

For more than 50 years, rainfall simulators have
been used to evaluate hydrologic parameters.
Complexity and interaction of site factors on runoff
and infiltration processes have made it difficult to
isolate and identify single components of the
hydrograph that accurately characterize the entire
runoff event, This technical note describes a
technique that was developed to separate the runoff
hydrograph into segments representative of different
portions of the flow event. Segment groupings are
analyzed for treatment and/or site factor differences
or influences on the runoff. This has allowed a more
detailed interpretation of the runoff and infiltration
processes and makes it possible to quantitatively
assess differences in rainfall simulator runoff results
and provide insight into hydrograph inconsistencies.
[HYDROLOGY; INFILTRATION; MODELING:
RUNOFF]

572. Friedman,J; Osterkamp,WR; Scott,ML;
Auble,GT (1997): Regional pattern in response of
riparian forest to water management in the Great



Plains. In: Proceedings of the Society of Wetland
Scientists. 18th annual meeting. Restoration and
Management Notes 16(1):92.

Artificial water management has caused
proliferation of cottonwood, salt-cedar, and willow
populations in the southern and western plains, while
reproduction in the northern and eastern plains has
been reduced. Differences in the channels found in
these areas react oppositely to controlled water
regimes. Shallow channels of the southern and
western plains consist of coarse-grained sediment.
Reduced flows result in greater buildups of silt,
which allows these species to establish. In the
notrthern and eastern plains, streams are slower and
more meandering and are not as prone to
establishment by woody plants because of reduced
flow rates and subsequent erosion.

[CHANNEL MORPHOLOGY; RIPARIAN
FOREST; RIPARIAN SHRUBS; STREAM FLOW,
WATER REGIMES]

573. Friedman,JM; Auble,GT; Scott, ML (1994):
Geomorphic requirements for establishment and
maintenance of cottonwood forest. p.80-88. In:
Proceedings of the 46th annual meeting of the
Forestry Committee, Great Plains Agricultural
Council. 20-23 June 1994. Manhattan, KS.

The relation between streamflow and
establishment of bottomland trees is conditioned by
the dominant fluvial process(es) acting along a
stream. Plains cottonwood requires bare, moist
surfaces protected from disturbance for successful
establishment. Channel narrowing, channel
meandering, and flood deposition promote different
spatial and temporal patterns of establishment.
Floods, sediment deposition, and channel change are
essential for establishment of disturbance-dependent
species like plains cottonwood. Managers need to be
aware that they cannot have both a channelized,
regulated stream and a naturally reproducing stand of
plains cottonwood.

[COTTONWOOD; GEOMORPHOLOGY;
RIPARIAN FOREST; STREAM FLOW]

574. Frissell,CA; Liss,WJ; Warren,CE;
Hurley,MD (1986): A hierarchical framework for
stream habitat classification: Viewing streams in a
watershed context. Environmental Management
10(2), 199-214.

This article presents a framework for a
hierarchical classification system, entailing an
organized view of spatial and temporal variation
among and within stream systems. Stream habitat
systems, defined and classified on several

spatiotemporal scales, are associated with watershed
geomorphic features and events. Variables selected
for classification define relative long-term capacities
of systems, not simply short-term states. Streams and
their watershed environments are classified within
the context of a regional biogeoclimatic landscape
classification. The framework is a perspective that
should allow more systematic interpretation and
description of watershed-stream relationships.
[CLASSIFICATION; GEOMORPHOLOGY;
RIPARIAN HABITAT; SPATIAL SCALE;
WATERSHED]

575. Frissell, CA; Nawa,RK (1992): Incidence and
causes of physical failure of artificial habitat
structures in streams of western Oregon and
Washington. Journal of Fisheries Management 12,
182-197.

Increasing shares of fishery management
resources have been committed in recent years to
alteration of fish habitat with artificial stream
structures. The authors evaluated rates and causes of
physical impairment or failure for 161 fish habitat
structures following a flood of a magnitude that
recurs every 2-10 years. The median failure rate was
18 percent and the median impairment rate was 60
percent. Results suggest that commonly prescribed
structural modifications are often inappropriate and
counterproductive in streams with high or elevated
high peak flows, or highly erodible bank materials.
Large-scale restoration will require reestablishment
of natural watershed and riparian processes.
[FISHERIES; RIPARIAN HABITAT; RIPARIAN
RESTORATION; WATERSHED]

576. Fukushima,L; Lesh,EW (1998): Adult and
juvenile anadromous salmonid migration timing
in California streams. California Fish and Game
84(3), 133-145.

The peak spawning migration for most species of
salmonids is in fall and winter. Most chinook salmon
smolts outmigrate in spring and summer. Coho
salmon smolts outmigrate from March to July and
usually peak between mid-April and mid-May.
Probably the most important environmental factor
affecting the timing for both returning adult salmon
migration and smolt outmigration is the condition of
the river mouth and the amount of runoft from
rainfall, Many small coastal streams are entirely
closed by sandbars that build across the mouths
during periods of low rainfall and mild summer
ocean conditions. In studies, first major upstream
migrations coincide with large increases in stream
flow. Heavy rainfall and subsequent runoff removes
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the bar and provides an opening for migrating fish.
Runoff may also provide olfactory clues to attract
adult salmon into the stream. Heavy runoff also
serves to flush smolts through an estuary into the
ocean.

[MIGRATION; RUNOFF; SALMONIDS;
SPAWNING HABITAT]

577. Funk,R (1993): Rio Grande Valley State
Park. p.159-161. In: Tellman,B; Cortner,HJ;
Wallace,MG; DeBano,LF; Hamre, H |tech.
coord.]. Riparian management: Common threads
and shared values. USDA Forest Service. General
Technical Report RM-226.

The Rio Grande Valley State Park in New
Mexico was created in 1983 to preserve and improve
the natural character of the river and bosque, while
allowing low impact recreation. The Open Space
program of the City of Albuquerque was designated
as the operating party. As a first step, clean up and
motor vehicle closure resulted in an immediate
reduction in dumping and other illegal activities. At
the same time, recreational activities increased. Fire
and exotic species invasion continue to be problems
in combination with lack of cottonwood
reproduction. Many opportunities exist for improving
the Park, as it continues to be a refuge for people and
wildlife.

[BOSQUE; RECREATION IMPACTS; RIO
GRANDE; RIPARIAN HABITAT; STATE PARKS]

578. Galbraith, WA; Anderson,EW (1971):
Grazing history of the northwest. Journal of
Range Management 24(1), 6-12,

This is a historical account of grazing history in
the Pacific Northwest from grazing by Indian horses
beginning around 1,700 to the introduction of
Spanish cattle in 1789 to modern times. In this
region, it continues to be one of the major uses of the
resource.

[GRAZING IMPACTS; HISTORIC RECORDS]

579. Ganskopp,DC (1978): Plant communities
and habitat types of the Meadow Creek
Experimental Watershed. MS Thesis, Oregon
State University, Corvallis, OR. 162 p.

Objectives of this study were: 1) identify and
map an experimental area of Meadow Creek
watershed by existing vegetation; and 2) to identify
and map the experimental area of Meadow Creek
watershed by habitat types. Forty-four riparian
communities were delineated by reconnaissance
methods. Seventeen plant communities were detected
and mapped on upland sites.
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[CLASSIFICATION; MICROHABITATS;
RIPARIAN HABITAT; WATERSHED]

580. Garbrecht,J; Starks,PJ (1998):
Characterization and implications of inter-annual
precipitation variability for central Oklahoma
grazing lands. p.385-394. 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 authors suggest that the trends and
anomalies of general precipitation can be forecasted
with some accuracy up to one year in advance. The
benefits to grazing lands management of these
general forecasts can be increased by complementary
precipitation characteristics at monthly and daily time
scales. The existence and possible quantification of
systematic trends and distinguishing characteristics in
precipitation at smaller time scales is demonstrated in
this study for central Oklahoma.

[CLIMATE; PRECIPITATION; RANGE
MANAGEMENT]

581. Garcia,B; Williams,RL (1992): The
Strawberry Valley Project: A history and initial
experiences. p.68-70. In: Proceedings,
Intermountain Forest Nursery Association. 12-16
August 1991. Park City, UT.

At this location in central Utah, rehabilitation
projects are ongoing since the lands were transferred
to the USDA Forest Service and subsequent changes
in grazing management were made. The
rehabilitation projects included streambank
stabilization, installation of gully plugs, and willow
plantings.

[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE; RIPARIAN
RESTORATION]

582. Garcia,JC (1985): A method for assessing
the value of stream corridors to fish and wildlife
resources. p.335-338. 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.

Stream Corridor Inventory and Evaluation
System (SCIES) provides a method for managers to
measure the habitat value of stream corridors and to
quantify in explicit terms many complex values and
factors. The procedure was developed to have broad
applications, to be flexible, to be capable of



incorporating existing methods and knowledge, and
to be comprehensive, easy to use, and verifiable.
[FISHERIES; MODELING; RIPARIAN HABITAT]

583. Gay,LW (1985): Evapotranspiration from
salt-cedar along the lower Colorado River.
p.171-174. 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.

During two growing seasons, Bowen ratio
evapotranspiration (ET) was measured periodically in
a stand of salt-cedar on the lower Colorado River.
Annual total ET at this site was estimated to be 1727
mm.

[EVAPOTRANSPIRATION; RIPARIAN
HABITAT; SALT-CEDAR; WATER LOSS]

584. Gebhardt,K; Vinson,M; Platts,WS;
Jackson,W (1989): Using expert systems in
riparian management. p. 187. In: Gresswell,RE;
Barton,BA; Kershner,JL [eds.]. Practical
approaches to riparian resource management: An
educational workshop. 8-11 May 1989. USDI
Bureau of Land Management. Billings, MT.
BLM in Idaho has begun a project to develop
knowledge based expert systems for riparian
management. Project objectives are to provide a
means for the riparian expert to store knowledge of
management outcomes, to help others to apply the
knowledge to other areas, and to help in selecting
appropriate monitoring techniques. One expert
system is designed to capture knowledge on the
causes and effects from management actions. The
second is to link the management options to riparian
types defined by classification. The third is designed
to help users select monitoring techniques.
[CLASSIFICATION; MONITORING; RIPARIAN
HABITAT; RIPARIAN MANAGEMENT ZONE]

585. Gebhardt,KA (1982): Development of a
monitoring program for natural resource
management. USDI Bureau of Land Management.
Idaho BLM Manual Supplement (4421-Planning
the Monitoring Studies).

Monitoring concepts are basic and
well-established. Monitoring is a necessary tool for
making sound management decisions. The process
requires time, thought, and discussion to develop a
good monitoring program but dollars saved in the
long run are worth the effort. Once the work has been
planned, the plan must be implemented.

[HYDROLOGY; MONITORING; WATER
RESOURCE MANAGEMENT]

586. Gebhardt,KA (1986): Determining
hydrologic properties of soils. USDI Bureau of
Land Management Tech. Note 371. Idaho State
Office, Boise, ID. 34 p.

[HYDROLOGY; SOILS; TECHNIQUES]

587. Gebhardt,KA; Bohn,C; Jensen,S; Platts, WS
(1989): Use of hydrology in riparian classification.
p-53-59. In: Gresswell,RE; Barton,BA;
Kershner,JL {eds.]. Riparian resource
management: An educational workshop. 8-11 May
1989. USDI Bureau of Land Management.
Billings, MT.

A general classification scheme for riparian
zones is presented based on hydrologic and
geomorphic features. Recognizing the dynamic
nature of the riparian, a concept of 'state’ is
introduced as a unit of classification to indicate the
responses of a site type to physical impacts. Physical
processes that affect soil water regime and erosion
resistance can effect 'state' changes. The relative
vulnerability and resilience of riparian vegetation
may be described in terms of the 'state' of the riparian
and the physical processes occurring within.
[CLASSIFICATION; HYDROLOGY]

588. Gebhardt,KA; Gebhardt,J; Koonce,G;
O'Brien,B; Sweet,S; Tiedmann,RB (1988):
Creating wildlife and wetland amenities in an
urban environment. p.157-161. In: Mutz,KM;
Cooper,DJ; Scott, ML; Miller,LK [eds.].
Restoration, creation, and management of wetland
and riparian ecosystems in the American West.
Proceedings of the symposium, 14-16 November
1988. Denver, CO. Rocky Mountain Chapter of
the Society of Wetland Scientists.

Spring Meadow is a major housing development
adjacent to the Boise River on the eastern edge of the
city of Boise, Idaho. Spring Meadow was the first
subdivision to implement the 1985 river plan
guidance. Inventories and Environmental
Assessments (EAs) were conducted on the site prior
to development. Mitigation and enhancement plans
included projects for wetland and stream creation and
wildlife habitat creation and enhancement.
[CREATED WETLANDS; MITIGATION;
RIPARIAN HABITAT; URBAN IMPACTS]

589. Geist,DR; Dauble,DD (1998): Redd site

selection and spawning habitat use by fall chinook
salmon: The importance of geomorphic features
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in large rivers. Environmental Management 22(5),
655-669.

A conceptual spawning habitat model for fall
chinook salmon is presented that describes how
geomorphic features of river channels create
hydraulic processes, including hyporheic flows, that
influence where salmon spawn in unconstrained
reaches of large mainstream alluvial rivers. This
conceptual model can be combined with traditional
models to predict the limits of suitable fall chinook
spawning habitat.

[FISHERIES; FISH HABITAT;
GEOMORPHOLOGY; MODELING]

590. Genter,DL (1990): The role of riparian
habitat in maintaining rare and endangered
species. In: Management of riparian and wetland
forested ecosystems in Montana. Fourth annual
Montana Riparian Association workshop. 5-7
September 1990. Whitefish, MT.

The State of Montana, reflective of a varied
topography, climate, geology, and glacial history, has
a considerable diversity of habitats. Within the state,
there are over 350 major terrestrial plant
communities and 105 identified riparian/aquatic
communities. Among these vegetative types can be
found over 600 species of vertebrate animals.
[BIODIVERSITY; RIPARIAN HABITAT]

591. George,H; DeLasaux,M; Mainwaring,P
(1998): Monitoring riparian areas with a camera.
p.131. Potts,DF |ed.]. In: Rangeland management
and water resources: Proceedings of the AWRA
specialty conference. American Water Resources
Association. 27-29 May 1998. Reno, NV.

A manual and accompanying videos have been
developed to enable ranchers to establish their own
photo monitoring systems. Riparian photographs are
intended to provide a representative view of the
actual stream channel, bank, and back vegetation.
Photos are taken in several directions to document
conditions. This provides a simple methodology that
can be readily implemented by ranchers and others.
[GRAZING IMPACTS; MONITORING;
RIPARIAN CONDITION; RIPARIAN
VEGETATION]

592. George,M; Harper,J; Larson,S;
Weitkamp,B; George,H; Jolley,L (1998):
Implementing California's rangeland water
quality management plan. p. 299-303. In: Potts,DF
[ed.]. Rangeland management and water
resources: Proceedings of the AWRS specialty
conference. American Water Resources
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Association. 2729 May 1998. Reno, NV,

The University of California Extension Service
and the USDA Natural Resources Service are jointly
conducting the Ranch Water Quality Management
Planning Short Courses where landowners learn
about non-point source pollution, self assessments,
develop a water quality plan, and complete a letter of
mnterest.

[EDUCATION; NON-POINT SOURCE
POLLUTION; RANGE MANAGEMENT; WATER
QUALITY]

593. Gholz,HL; Hawk,GM; Campbell,A;
Brown,AT (1985): Early vegetation recovery and
element cycles on a clear-cut watershed in western
Oregon USA. Canadian Journal of Forest
Resources 15(2), 400-409.

Aboveground biomass and leaf area, net primary
productivity and nutrient cycling through vegetation
were studied for 3 years after clear-cutting of a 0.24
ha watershed in the Oregon Cascade Mountains. No
correlation was found between plant uptake and
nutrient loss in streamflow. Uptake of all elements
exceeded return through leaching and litter fall by 16
percent, except that of Mg, which exceeded return by
44 percent. Because of early dominance by annual
species, the proportion of elements redistributed
internally by vegetation was generally low. The
amount of nutrients of flux through vegetation,
atmosphere and stream was small in comparison to
the amount lost in the removal of tree stems.
[LOGGING IMPACTS; NUTRIENT CYCLES;
PRIMARY PRODUCTION; RIPARIAN HABITAT;
WATERSHED]

594. Gibbons,DR (1985): The fish habitat
management unit concept for streams on national
forests in Alaska. p.320-323. 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.

The occurrence of alternatives invariably exists
between the management of timber and fisheries
resources. The concept of Fish Habitat Management
Units has been developed on National Forest lands to
describe the specific streamside requirements for
maintenance and improvement of aquatic resources.
Development and management applications are
discussed.

[LOGGING IMPACTS; RIPARIAN HABITAT]

595, Gibbons,DR; Salo,EO (1973): An annotated



bibliography of the effects of logging on fish of the
western United States and Canada. USDA Forest
Service. General Technical Report PNW-10. 145
p-

This bibliography compiles scientific and topical
literature published in the western U.S. and Canada
on the effects of logging on fish and aquatic habitat.
Included are 278 annotations and 317 total
references. Subjects include: erosion and
sedimentation, water quality, related influences upon
salmonids, multiple logging effects, alteration of
stream flow, stream protection, multiple-use
management, streamside vegetation, stream
improvement, and descriptions of studies on effects
of logging.

[BIBLIOGRAPHY; FISHERIES; LOGGING
IMPACTS; RIPARIAN HABITAT; RIPARIAN
VEGETATION]

596. Gillen,RL; Krueger,WC; Miller,RF (1985):
Cattle use of riparian meadows in the Blue
Mountains of northeastern Oregon. Journal of
Range Management 38(3), 205-209.

Intensity and pattern of cattle use of small
riparian meadows were studied by periodically
sampling vegetative standing crop and by
continuously monitoring meadows with time-lapse
photography. Temperature and relative humidity
were also measured in riparian and upland plant
communities. Herbage standing crop at the end of the
grazing season was similar under continuous grazing
and the early and late grazing periods of a two
pasture deferred-rotation grazing system. Early
grazing tended to decrease the cattle occupation and
the frequency of cattle occupation of riparian
meadows when compared to continuous grazing.
Late grazing tended to increase the frequency of
cattle occupation but did not change the total cattle
occupation of riparian meadows when compared to
continuous grazing. Cattle were present on a given
meadow site on about 60 percent of all days but for
only 3-10 percent of the total daylight period. Cattle
occupation of riparian meadows was greater during
the afternoon hours.

[GRAZING IMPACTS; GRAZING TREATMENTS;
MEADOWS]

597. Gillilan,DM; Brown,TC (1997): Instream
flow protection. Island Press. Covelo, CA. 427 p.
A comprehensive overview of western water use
and the issues that surround it, this book explains
instream flow and its historical, political, and legal
context. It also describes instream flow laws and
policies and present methods of protecting instream

flow.

[HYDROLOGY; STREAM FLOW; WATER LAW:;
WATER RIGHTS]

598. Gilliland,MW; Baxter-Potter,W (1987): A
geographic information system to predict
non-point source pollution potential. Water
Resources Bulletin 23(2), 281-291.

A Geographic Information System (GIS), which
utilizes a roster of grid-cell format, was developed to
include algorithms associated with non-point
pollution. The system accepts digitally mapped
information on soil type, topography, and land use. It
calculates characteristics such as slope and slope
length, and relates these characteristics to soils and
land use parameters in order to produce three
dimensional maps of runoff potential, and bacterial
pollution potential. It has the advantages of retaining
the geographic character of pollution potential
information and of conveying in graphical terms the
effects of topography, soil type, land use, and land
management practices.

[GIS; NON-POINT SOURCE POLLUTION,;
WATER QUALITY]

599. Girard,MM (1985): Native woodland
ecology and habitat type classification of
southwestern North Dakota. Ph.D. Thesis, North
Dakota State University. 331 p.

Native woodlands are a component of the
vegetation mosaic of the mixed grass prairie of
southwestern North Dakota. Due to a semi-arid
climate, these woodlands are restricted to areas of
increased moisture: drainage ways, streams, springs,
floodplains, north-facing slopes, and "scoria" buttes.
A habitat type classification system for these
woodlands was developed to provide a framework
for future management. The Daubenmire habitat type
method was used. A key was developed to identify
each type in the field. The characteristics of each
habitat and community type are described.
[CLASSIFICATION; RIPARIAN HABITAT;
RIPARIAN VEGETATION]

600. Glascow,C (1993): Six Rivers National
Forest watershed management and road
restoration. p.195-197. In: Tellman,B;
Cortner,HJ; Wallace, MG; DeBano,LF;
Hamre,RH {tech. coord.]. Riparian management:
Common threads and shared values. USDA Forest
Service. General Technical Report RM-226.

Forest roads can dramatically alter natural
drainage networks and related physical processes.
The primary goal of road restoration is to minimize
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future erosion and mass wasting through removing
culverts and outsloping unstable portions of the road.
Excavating fill from stream crossings and removing
culverts is one of the cost-effective treatments
available for reducing sediment input into streams.
[RIPARIAN RESTORATION; ROAD IMPACTS;
WATERSHED)]

601. Glass,S; Thullen,J; Sartoris,J; Roline,R
(1996): Albuquerque constructed wetlands pilot
project: Summary and status of City of
Albuquerque project, September 1995. p.243-252.
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.

After imposition of stricter water quality
standards, it became necessary to pursue methods to
enhance the purity of treated municipal wastewater
effluent produced at the Southside Water
Reclamation Plant (SWRP). Design has begun for
additional facilities to support biochemical processes
that effectively reduce nitrogen during wastewater
treatment. The present permit contains potential
limitations for substances including arsenic, silver,
aluminum, and cyanide. The permit also requires that
water quality evaluations be completed within three
years to provide a foundation for future decisions
about the river.

[BIOCHEMICAL PROCESSES; EFFLUENTS; RIO
GRANDE; WASTEWATER; WATER QUALITY]

602. Gleick,PH (1998): Water in crisis: Paths to
sustainable water use. Ecological Applications
8(3), 571-579.

Crises relating to use and management of
freshwater resources are increasing. Some of these
are: destruction of aquatic ecosystems and extinction
of species, deaths from water-related illnesses and
growing conflicts over scarce, shared water supplies.
Seven "sustainability criteria" are discussed here as
part of an effort to reshape long-term water planning
and management.

[AQUATIC ECOSYSTEMS; POLICY;
SUSTAINABILITY; WATER QUALITY]

603. Glimp,HA; Swanson,SR (1994): Sheep
grazing and riparian and watershed management.
Sheep Research Journal, Special Edition:1994,
65-71.

A critical measure of grazing management
success is the functional capacity of rangeland
watersheds and riparian ecosystems. It is clear that
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overgrazing and poorly timed grazing by any
livestock species can be detrimental to riparian and
watershed resources. However, the literature
generally suggests that low to moderate sheep
grazing levels at optimum times for the vegetation
community are not detrimental. Based on reviews of
research and anecdotal experiences, recommended
management practices for various sheep grazing
systems are suggested.

[GRAZING IMPACTS; GRAZING
TREATMENTS]

604. Glinski,RL (1977): Regeneration and
distribution of sycamore and cottonwood trees
along Sonoita Creek, Santa Cruz County,
Arizona, p.116-123. In: Johnson,RR; Jones,DA
[tech. coord.]. Sympoesium on the importance,
preservation and management of the riparian
habitat. 9 July 1977. Tucson, AZ. USDA Forest
Service. General Technical Report RM-43.

The effects of livestock grazing and streambed
erosion on the regeneration and distribution of
sycamores and cottonwoods were studied. Sycamores
reproduced from root and trunk sprouts but
cottonwood reproduction was nearly absent in areas
grazed by cattle. Cottonwoods were confined entirely
to the narrow erosion channel. If this regeneration
pattern continues, the future maximum width of the
cottonwood forest will decrease by nearly 60 percent.
[RIPARIAN HABITAT; RIPARIAN
VEGETATION; TREE DISTRIBUTION]

605. Gold,AJ; Jacinthe,PA; Groffman,PM;
Wright,WR; Puffer,RH (1998): Patchiness in
groundwater nitrate removal in a riparian forest.
Journal of Environmental Quality 27, 146-1585.
The ability to identify and manage riparian sites
for groundwater nitrate removal is limited by
uncertainty surrounding the relative importance of
plant uptake vs. microbially mediated removal
processes. Microcosm studies often demonstrate
negligible transformation rates in the subsoil of
riparian forests, even in situations where groundwater
well networks showed substantial groundwater
removal and nitrate removal during the winter and a
decline in dissolved oxygen in ambient groundwater
moving through the site. The authors hypothesize
that microcosm studies may miss groundwater
transformations that occur within micro-sites, that is
"hotspots" of riparian subsoils.
[GROUNDWATER; HYDROLOGY; NUTRIENT
CYCLES; RIPARIAN FOREST]

606. Goldman-Carter,JL (1988): Implementing



Swampbuster: Plowing new ground at USDA.
p.106-112. In: Stuber,PJ [tech. coord.].
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).
During the two years since Swampbuster was
passed, the law has not been implemented and has
contributed little to wetland conservation. Future
implementation will depend upon how strictly
Swampbuster is implemented at the local level
beyond the 1988 growing season. Congressional
oversight, expeditious wetland delineation,
strengthening amendments, and adequate agency
resources will improve Swampbuster
implementation.
[AGRICULTURAL IMPACTS; RIPARIAN
HABITAT; WETLANDS]

607. Goldner,BH (1981): Riparian restoration
efforts associated with structurally modified flood
control channels. p.445-451. In: Warner,E;
Hendrix,KM [eds.]. Proceedings of the California
riparian systems conference: Ecology,
conservation and productive management.
University of California. 17-19 September 1981.
Berkeley, CA.

The Santa Clara Valley Water District has
revegetated flood control channels to benefit wildlife
and provide aesthetic improvement. Drought-tolerant
ornamental and native riparian species have been
planted along channel banks and levees with mixed
results. Successful establishment depends mostly on a
fixed irrigation system and a well-managed weed
abatement program. Densely planted, linear-size
rooted cuttings irrigated by overhead sprinklers can
reduce both installation and maintenance costs.
[INSTREAM STRUCTURES; RIPARIAN
RESTORATION; VEGETATION
MANAGEMENT]

608. Goldsmith,E; Hildyard, N (1984): The social
and environmental impacts of large dams. Sierra
Club Books. San Francisco, CA. 404 p.

The authors argue that large scale dams should
not be built. They provide a checklist of social and
environmental considerations, particularly in regard
to major irrigation projects.

[DAMS; IRRIGATION IMPACTS; WATER
RESOURCE MANAGEMENT; WATER
QUALITY]

609. Goldstein, JH (1991): The road to no-net-loss
of wetlands. p.73-77. In: Proceedings of the Forum

for applied research and public policy. Spring,
1991,

Wetlands have multiple environmental functions,
and they have them in varying proportions. If acreage
is used as the sole unit of measurement, a loss would
be recorded when wetland is degraded. Although
conducting the accounting in functional terms has an
intellectual basis, implementing the concept has
difficulties. Wetland science is not precise and there
is no universally accepted method of quantifying
wetland functions. The definition of no-net-loss has
implications for the manner in which the goal is
achieved, the nature of mitigation, and the character
of the environment.

[MITIGATION; RIPARIAN RESTORATION;
WETLANDS]

610. Gomez,DM; Anthony,RG (1996):
Amphibian and reptile abundance in riparian and
upslope areas of five forest types in western
Oregon. Northwest Science 70(2), 109-119.

This paper compares species composition and
relative abundance of herpetofauna between riparian
and upslope habitats among 5 forest types (shrub,
open sapling-pole, large saw timber and old-growth
conifer forests, and deciduous forests) in western
Oregon. Riparian and upslope associated species
were identified based on capture frequencies from
pitfall trapping. Species richness was similar among
forest types but slightly greater in the shrub stands.
The abundances of 3 species differed among forest
types. Total captures was highest in deciduous
forests, intermediate in mature conifer forests, and
lowest in the 2 young coniferous forests. Species
richness was between stream and upslope habitats;
however, captures were higher in riparian than
upslope habitat. The authors suggest that riparian
management zones should be at least 75 - 100 m on
each side of the stream and that management for
upslope and/or old forest associates may be equally
as important as for riparian species.
[AMPHIBIANS; HERPETOFAUNA; REPTILES;
RIPARIAN HABITAT)]

611. Gomez,DM; Anthony, RG (1998): Small
mammal abundance in riparian and upland areas
of five seral stages in western Oregon. Northwest
Science 72(4), 293-302.

Species composition and relative abundance of
small mammals between riparian and upland habitats
among five seral stages in the Coast Range of Oregon
were compared to determine the significance of these
areas to different species. Riparian and upland
associated species were identified based on capture
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frequencies from pitfall trapping. Species richness
was similar between stream and upland habitats and
among the five seral stages. However, there were
significant changes in the abundances of nine small
mammal species among seral stages. Total captures
were highest in deciduous stands and progressively
lower from shrub to old growth coniferous forests.
Results indicate that small (second, third, and fourth
order) riparian systems and adjacent upland areas
provide important habitat for small mammals on the
Oregon Coast Ranges.

[RIPARIAN HABITAT; SMALL MAMMALS;
UPLAND VEGETATION]

612. Gonzales,P; Gonzales,J (1998): Local
communities and partnerships develop common
ground in range management and water quality.
p.341. In: Potts,DF |ed.|. Range management and
water resources: Proceedings of the AWRS
specialty conference. American Water Resources
Association. 27-29 May 1998. Reno, NV,

Several partnerships in Wyoming to demonstrate
that common goals can be achieved in range
management and water quality led to the
development of the Interpretive Sign Project. These
signs were placed along scenic byways to inform
visitors and others of the importance of partnerships
to the landscape.

[PARTNERSHIPS; RANGE MANAGEMENT;
WATER QUALITY]

613. Gonzalez,MA; Sanford,Jr.,RD (1997).
Geomorphic perspectives on cottonwood (Populus
deltoides) recruitment, regeneration, and decline
in the Little Missouri Badlands of North Dakota.
p. 95. In: Abstracts. 1997 annual meeting of the
Ecological Society of America jointly with The
Nature Conservancy. 10-14 August 1997.
Albuquerque, NM.

Recent work in seven small, unregulated,
intermittent basins in southwest North Dakota
suggests that short-term geomorphological processes
provide important controls on cottonwood
regeneration. Natural fluvial cycles of channel
incision, lateral channel migration, and stream
aggradation dictate when and where cottonwoods can
regenerate.

[COTTONWOOD; RIPARIAN FOREST;
RIPARIAN RESTORATION]

614. Goodell,BC (1965): Watershed treatment
effects on evapotranspiration. p.477-482. In:
International symposium on forest hydrology.
National Science Foundation. Advanced science
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seminar proceedings. 29 Aug - 10 Sept 1965.
Pergamon Press. NY, NY.

Spatial and temporal confluence of water and
thermal energy at watershed surfaces controls
evapotranspiration. Radiant energy provides the heat
source for evapotranspiration (ET). In any vegetation
mass on any land area, ET is maximized when plant
substance is most uniformly distributed. Canopy
interception of precipitation and radiation and
transport of soil water to transpiring surfaces are
maximized in those circumstances. Any kind of
forest manipulation can cause heterogeneity in
canopy and root distribution, resulting in a tendency
to minimize ET. Persistent discontinuities in the
canopy must be produced in order to reduce ET.
[HYDROLOGY; WATER RESOURCE
MANAGEMENT; WATERSHED]

615. Goodloe,S (1994): Watershed restoration
through integrated resource management on
public and private rangelands. p.136-140. In:
Shaw,DW; Finch,DM [tech. coord.]. Desired
future conditions for Pinyen-juniper ecosystems:
Proceedings of the symposium. 8-12 August 1994,
Flagstaff, AZ. USDA Forest Service. General
Technical Report RM-258.

Until recently, much of the rangeland in the
western United States was in a serious downward
trend. Water quantity and quality were declining as
the result of the continuous livestock grazing
practices employed at the turn of the century
followed by 80 years of fire suppression. Thirty-five
years of integrated/holistic resource management at
the Carrizo Valley ranch site has reversed this trend.
In addition to restoration of rangeland productivity,
the riparian area of the ranch has been restored,
wildlife populations enhanced, and perennial
streamflow restored. The practical experience gained
at the ranch should be useful to private landowners,
public land managers, and water quality agencies
throughout the brittle ecosystems of the southwestern
United States.

[GRAZING IMPACTS; RIPARIAN HABITAT;
STREAM FLOW; WATER QUALITY;
WATERSHED]

616. Goodman,T; Donart,GB; Kiesling, HE;
Holochek,JL; Neel, JP; Manzanares,D;
Severson,KE (1989): Cattle behavior with
emphasis on time and activity allocations between
upland and riparian habitats. p.95-102. In:
GresswelLRE; Barton,BA; Kershner,JL [eds.].
Practical approaches to riparian resource
management. An educational workshop. 8-11 May



1989. Billings, MT.

Cattle distribution and behavior were studied in
riparian and upland habitats at Fort Bayard in
southwest New Mexico. A three-pasture seasonal
rotation grazing scheme with a moderate stocking
rate was employed after 47 years of no grazing.
Habitat use shifted from heavy use on riparian areas
during the growing season to virtually no grazing use
during the dormant season. Riparian use was also
influenced by pasture changes. Riparian observations
increased significantly (P<0.05) during the first data
collections in a new pasture. During the dormant
season, open-upland and browse-upland were
selected. Time spent grazing and distance traveled
were greatest during the summer months and least
during the winter months.

[GRAZING IMPACTS; GRAZING
TREATMENTS]

617. Goodrich,S (1991): Field key to Salix of
Utah based on vegetative features. p.71-73. In:
Proceedings, Intermountain Forest Nursery
Association. 12-16 August 1991. Park City, Utah.
USDA Forest Service. General Technical Report
RM-211.

A field key to Salix (willows) of Utah based on
vegetative features is presented. Thirty species are
described.

[FIELD KEY:; PLANT IDENTIFICATION;
RIPARIAN HABITAT; WILLOW)]

618. Goodrich,S (1992): Summary flora of
riparian shrub communities of the Intermountain
Region with emphasis on willows. p.62-67. 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.

Management of riparian communities depends
on an understanding of the dominant species in
different riparian communities. Common plants of
riparian communities are discussed briefly. Habitat,
distribution, and other descriptors are presented for
24 species of willow.

[RIPARIAN HABITAT; RIPARIAN
VEGETATION; WILLOW]

619. Goodwin,CN; Hawkins,CP; Kershner,JL
(1997): Riparian restoration in the western United
States: Overview and perspective. Restoration
Ecology 5(4), 4-14.

This paper is a historical and conceptual
overview of riparian ecosystem restoration. It

discusses how riparian ecosystems have been
defined, describes the hydrologic, geomorphic, and
biotic processes that create and maintain riparian
ecosystems of the western U.S., identifies the main
types of anthropogenic disturbances occurring in
these ecosystems, and provides an overview of
restoration methods for each disturbance type. The
authors suggest that riparian ecosystems consist of
two zones: Zone 1 occupies the active floodplain and
is frequently inundated and Zone Il extends from the
active floodplain to the valley wall.

[ECOSYSTEM MANAGEMENT; RIPARIAN
RESTORATION]

620. Gore,JA; Johnson,LS (1979): Biotic
recovery of a reclaimed river channel after coal
strip mining. p.239-244. 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.

A newly constructed channel of the Tongue
River, Wyoming, reclaimed with layers of gravel and
medium cobble, pine snags, bouldered rip-rap, and
rubble piles, was rapidly recolonized with stream
invertebrates (70 days). Fish were found only in
"snag" areas. Colonization curves predict attainment
of a resident fish population in one to two years after
channel opening.

[CHANNEL DYNAMICS; FISH HABITAT;
RIPARIAN RESTORATION]

621. Gore,JA; Shields,Jr.,FD (1995): Can large
rivers be restored? BioScience 45(3), 142-151.
Large rivers have a remarkable resiliency in their
ability to recover from physical and chemical
disturbances. When the disturbance occurs as a pulse
(instantaneous alteration), recovery to the original
condition of the ecosystem frequently occurs. When
the disturbance is sustained (press disturbance) and
causes a complete loss of critical habitat elements,
ecological integrity cannot be maintained. The
stability and sustained function of large river
ecosystems is dependant upon maintenance of
watershed and floodplain integrity. The process of
restoration is an attempt to direct biological,
geological, and hydrological processes toward an end
point at or near predisturbance conditions. Although
this is not practical in most cases, rehabilitation or
partial restoration of riverine habitats and ecosystems
- has considerable potential. Systems that have not
achieved true restoration will continue to require
constant management.
[BIOLOGICAL INTEGRITY; FLOODPLAIN
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MANAGEMENT; RIPARIAN RESTORATION;
RIVER ECOLOGY]

622. Gorman,OT; Karr; JR (1978): Habitat
structure and stream fish communities. Ecology
59(3), 507-515.

Stream habitat complexity was correlated with
fish species diversity in selected streams. Habitat
diversity was measured along three dimensions
important to a wide range of fish groups: stream
depth, bottom type, and current. Increasing
community and habitat diversity followed stream
order gradients. Natural streams supported fish
communities of high species diversity which were
seasonally more stable than lower diversity
communities of modified streams. Seasonal changes
in stream quality were high. Theretore, the stability
of the fish community was lower in modified than in
natural streams, The general correlation between
habitat characteristics and presence and absence of
fish species suggested that most fishes of small
streams are habitat specialists.

[AQUATIC ECOSYSTEMS; BIODIVERSITY;
FISHERIES; FISH HABITAT]

623. Goss,DW (1973): Relation of physical and
mineralogical properties to streambank stability.
Water Resources Bulletin 9(1), 140-144.

Alluvial streambank properties from nine
unstable and six stable reaches showed little variation
in physical and mineralogical properties. The bulk
density of the samples was so similar that they could
be considered from the same population. Particle size
distributions showed that the many fractions were
slightly, but significantly, higher for the stable
reaches. The sand-sized grains of the stable areas
were less rounded than those of unstable areas. This
somewhat angular shape of the grains may have
produced an interlocking between grains that added
stability to the bank material. Clay coatings on the
sand-sized grains may also have strengthened the
material by causing cementation.

[EROSION; GEOMORPHOLOGY;
SEDIMENTATION; STREAMBANK STABILITY]

624. Gosselink,JG; Shaffer,GP; Lee,L.C;
Burdick,DM; Childers,DL; Leibowitz,NC;
Hamilton,SC; Boumans,R; Cushman,D; Fields,S;
Koch,M; Visser,JM (1990): Landscape
conservation in a forested wetland watershed.
BioScience 40(8), 588-600.

General issues in environmental planning are
addressed in this article, relating to the cumulative
impacts of human activities on these ecosystems.
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Specific focus is directed on wetlands. The legal and
administrative framework for wetland regulation is
introduced, as well as the use of ecological principles
in environmental planning. The cumulative impacts
of human impacts in a case study are assessed and the
assessment is used to show how they can be used for
planning purposes.

[CUMULATIVE IMPACTS; HUMAN IMPACTS;
PLANNING; RIPARIAN FOREST; WETLANDS)]

625. Gottfried,GJ; Ffolliott,PF (1992): Effects of
moderate timber harvesting in an old-growth
Arizona mixed conifer watershed. p.184-194. In:
Old growth forests in the Southwest and Rocky
Mountain Regions. USDA Forest Service. General
Technical Report RM-213.

There is growing interest in the development of
silvicultural prescriptions that will maintain
old-growth characteristics while allowing some
degree of commercial utilization. A silvicultural
prescription based on small patch-clearcut and
group-selection openings and single-tree selection in
most remaining areas was evaluated in a watershed
supporting an old-growth mixed conifer stand. The
treatment resulted in increased residual tree growth
and relatively constant stand growth. The stand
retained its uneven-aged structure and relative
species composition. The watershed has retained
many of the desired old-growth attributes although
many of the largest trees were harvested. The
increased growth rates indicate that the basal area in
larger trees should recover relatively rapidly. Tree
regeneration also has been satisfactory. In addition,
the treatment resulted in significant increases in water
yields and in herbaceous plants for livestock and
wildlife use. Nongame birds were generally
unaffected by the treatment.

[LOGGING IMPACTS; OLD-GROWTH FOREST;
WATER QUALITY; WATERSHED]

626. Gottfried,GJ; Ffolliot,PF (1995): Stand
dynamics on upper elevation pinyon-juniper
watersheds at Beaver Creek, AZ. p.38-45. In:
Shaw,DW; Finch,DM [tech. coord.]. Desired
future conditions for pinyon-juniper ecosystems:
Proceedings of the symposium; 8-12 August 1994;
Flagstaff, AZ. USDA Forest Service. General
Technical Report 258.

There is a lack of information about stand
dynamics, especially volume growth, in the
pinyon-juniper woodlands of the southwestern
United States. Such information is vital for managing
woodlands on a sustainable basis for tree products.
Harvesting in excess of growth will diminish the



resource. Growth information is also needed to
understand ecosystem dynamics and to ascertain
stand changes that affect other resources, such as
wildlife habitat. Two overstory inventories, spanning
a 24-year period, were conducted on permanent
points on two untreated watersheds in central
Arizona. Alligator juniper is the dominant species on
the watersheds, which are representative of
woodlands at the upper elevations of the Mogollon
Rim. Although inventory techniques have changed
since the first inventory in 1964, repeated
measurements using the original techniques can
produce valuable information about stand changes in
the interim. Mean annual growth for trees present in
1964 and 1988 was 18.5 cubic feet per acre and net
periodic annual growth was 20.3 cubic feet per acre.
[EVALUATION; PINYON-JUNIPER; RIPARIAN
FOREST; RIPARIAN HABITAT; TREE
PRODUCTS; WATERSHED]

627. Gough,G; George,MR; McDougald,N;
Jolley,L (1998): Developing California's
rangeland water quality management plan: Range
livestock industry responds to clean water issues.
p-187-190. 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 California livestock industry, in 1989,
embarked on a pro-active program of information
and education that resulted in the development of the
California Rangeland Water Quality Management
Plan (CRRWQMP). The plan is being implemented
by voluntary development or through workshops and
conservation planning.

[BEST MANAGEMENT PRACTICES; GRAZING
IMPACTS; LIVESTOCK EFFECTS; NON-POINT
SOURCE POLLUTION]

628. Gough,S (1994): Riparian trees and stream
channel management. p.66-72. In: Proceedings of
the 46th annual meeting of the forestry committee,
Great Plains Agricultural Council. 20-23 June
1994. Manhattan, KS.

Management of streamside trees is poorly
understood, even though trees greatly influence the
form and process in many river systems. In order to
manage riparian areas, we must first understand
fluvial process and be able to separate systemic
forces, such as large-scale watershed change, from
local influences, such as vegetation clearing. We
must also better understand the history of river
systems and acknowledge past fluvial change. In

Missouri, photographic analysis revealed that cattle
exclusion was more effective than rip-rap in
stabilizing streambanks. Vegetation is the only
manageable component in most wildland stream
reaches.

[GRAZING IMPACTS; RIPARIAN FOREST;
RIPARIAN VEGETATION]

629. Gourley,C (1997): Instream flows and the
restoration of river and riparian ecosystems. In:
Proceedings of the Society of Wetland Scientists.
18th annual meeting, Restoration and
Management Notes 16(1);92,

Altered streamflow patterns and stunted
cottonwood replenishment from damming and
irrigation along the Truckee River in Nevada lasted
for most of the 20th century. Placement of the cui-ui
sucker on the Endangered Species list caused
biologists to increase late spring flow to enhance the
suckers' spawning survival. Increased flow also
created ideal conditions for cottonwood seed
dispersal. This circumstance had a double benefit and
illustrates that river and riparian habitats frequently
have common needs.

[COTTONWOOD; RIPARIAN FOREST;
RIPARIAN RESTORATION; SPAWNING
HABITAT; STREAM FLOW]

630. Gourley,C; Lillquist,N (1993): A
demonstration of biogeomorphic techniques to
restore a segment of the East Fork of the Sevier
River, Garland County, Utah. p.180-185. 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 purpose of this project was to demonstrate
the use of biogeomorphic techniques to restore a
privately owned 2 km stream segment. Management
of livestock adjacent to the stream channel has had a
positive effect on the demonstration area. Willow and
aquatic grasses are encroaching into the channel
causing it to become narrower and deeper. Vertical
stream banks are now sloped and naturally
revegetated. Biogeomorphic techniques were
successfully employed to restore a single meandering
channel.
[BIOGEOMORPHIC TECHNIQUES; CHANNEL
DYNAMICS; MONITORING; RIPARIAN
RESTORATION]

631. Graf,WL (1979): The development of
montane arroyos and gullies. Earth Surface
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Processes 4, 1-14.

Field investigations in Colorado confirm that the
spatial distribution of vegetation in watersheds exerts
strong control on the entrenchment of streams in the
montane zone. When tractive forces in channels
exceeds threshold values of resistance on the valley
floors, cutting of arroyos begins, producing forms
that change allometrically. Thresholds exist in the
montane erosion system for gradient, mean biomass
in the basin, biomass on the valley floor, channel
roughness, and channel width. Each threshold value,
however, depends on the interrelationships among
other variables in the system. Manipulation of the
vegetative cover is the primary human impact on the
montane channels, and management of the
distribution of vegetation offers the most efficient
method of maintaining the stability of channels.
[CHANNEL DYNAMICS; GEOMORPHOLOGY;
GULLY CONTROL; RIPARIAN VEGETATION]

632. Graf,WL(1979): Mining and channel
response. Annals of the Association of the
American Geographer 69(2), 262-275.
Gold/silver mining in central Colorado has
caused severe disruption of the landscape. Arroyos
and gullies developed on many valley floors as
responses to increases in channel tractive force from
1 dyne before settlement to 8 dynes during the
mining period. The spatial distribution of energy and
force has been substantially altered by human
activities. Threshold values of erosive force were
surpassed in response to changes in general basin
vegetation cover, channel slope, width, and
roughness. Landscape stability, which depends on the
relationship of the distribution of energy to the
material landscape, has been reestablished in some
locations but others may require several decades for
recovery.
[CHANNEL DYNAMICS; EROSION;
GEOMORPHOLOGY; MINING IMPACTS;
PHOTO PLOTS]

633. Graf,WL (1980): Riparian management: A
flood control perspective. Journal of Soil and
Water Conservation 35(4), 158-161.

Review of riparian change in the Southwest,
examination of the relationship between channel
vegetation and water resources, and a preliminary
evaluation of alternative methods of phreatophyte
control suggest the following conclusions: First,
some sort of channel clearing and maintenance is
unavoidable. Second, mechanical removal and
control of phreatophytes is possible, with regrowth
controlled by chemicals or by mowing and grazing.
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Third, for the long-term restoration of riparian
habitats without dense phreatophyte growth by
groundwater control should be investigated further.
[FLOOD IMPACTS; PHREATOPHYTES;
RIPARIAN MANAGEMENT ZONE)]

634. Graf,WL (1985): Geomorphic
measurements from ground-based photographs.
p.211-235. In: Geomorphology: Themes and
trends. [Ed: Pitte,A.]. Barnes and Noble Books;
Totowa, NJ.

Characterization and explanation of earth surface
properties as they vary over time and space are the
major objectives of geomorphologic inquiries. The
analysis of changing dimensions of land forms is a
useful approach. Methods of measuring heights and
horizontal lengths from photos are described. In
remote field locations accessible only by foot, the
photogrammetric approach is a cost-effective
substitute for more expensive techniques. Moreover,
ground-based photographs may have a significant
historical dimension. Exact relocation of the original
camera position and duplication of historic photos
can provide striking evidence of the progress of
geomorphological processes.
[GEOMORPHOLOGY; MONITORING; PHOTO
PLOTS]

635. Graham,WG (1993): The Idaho protected
rivers program. p.352-355S. 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.

At the time of this paper, 960 miles of Idaho
rivers were protected under the state program, in
addition to the 550 miles protected under the federal
Wild and Scenic Rivers Act. Comprehensive state
water plans had been completed for four river basins
and one river reach. Three other plans were in
preparatory stages of the planning process. The first
coordinated planning effort was underway in the
South Fork of the Snake River, involving the Bureau
of Land Management. Forest Service, and 1daho
Water Resource Board. Recommended actions could
include a mix of state and federal protection
mechanisms.

[PLANNING; PROTECTED RIVERS; RIPARIAN
HABITAT; WILD AND SCENIC RIVERS]

636. Grant,G (1986): Assessing effects of peak
flow increases on stream channels: A rational
approach. p.142-149. In: Proceedings of the



California watershed management conference.
18-20 November 1986. West Sacramento, CA.
This paper criticizes employment of arbitrary
limits to the basin drainage area affected by forestry
activities. It recommends a procedure using the
magnitude of flow increases that can be
accommodated by downstream channels before
channel instability occurs to determine the upper
limit for basin area compaction. It also discusses the
physical factors which affect channel stability and
ways to determine this component of the cumulative
watershed effects of forest practices. Streams with
different channel geometries and bed materials have
different intrinsic sensitivities to peak flow
increases.
[CUMULATIVE IMPACTS; HYDROLOGY;
STREAM FLOW; WATERSHED]

637. Grant,G (1988): The RAPID technique: a
new method for evaluating downstream effects of
forest practices on riparian zones. USDA Forest
Service. General Technical Report
PNW-GTR-220. Portland, OR. 36 p.

The RAPID technique (riparian aerial
photographic inventory of disturbance), uses aerial
photographs to evaluate changes in channel
conditions through time and links such changes with
their possible stream causes.

[AERIAL PHOTO; CHANNEL MORPHOLOGY:;
INVENTORY; LOGGING IMPACTS]

638. Grant,JWA; Englert,J; Bietz,BF (1986):
Application of a method for assessing the impact
of watershed practices: Effects of logging on
salmonid standing crops. North American Journal
of Fisheries Management 6(1), 24-31.

Preliminary studies on 3 contro! streams
(unaffected by logging) indicated that there were no
significant intrastream differences in the total
biomass of Atlantic salmon, brown trout, and brook
trout between discrete areas or similar habitat.
Therefore, total salmonid biomass should be a good
indicator of stream habitat quality for salmonids and
useful in assessing the impacts of watershed
practices. Salmonid biomass decreased significantly
downstream of two stream crossings, probably
because of increased siltation, while seven clear-cuts
and one bank modification along the other eight
streams had no significant effect on salmonid
biomass. Removal of the canopy cover was
associated with increases in the fork length or weight
at age, or both, of Atlantic salmon but had no
consistent effect on the size at age of brook trout.
[FISHERIES; LOGGING IMPACTS; RIPARIAN

HABITAT; WATERSHED]

639. Grasse,JE; Putnam,EF (1950): Beaver
management and ecology in Wyoming. Federal
Aid in Wildlife Restoration Project Bulletin No. 6,
Wyoming Game and Fish Commission, Cheyenne,
WY. 75 p.

This comprehensive study was an early effort to
confront the conflict between the damage by beavers
to man-made installations and the value of indirect
benefits by beavers to public land. The document
consolidates all that was known about beaver ecology
at the time of publication. Management practices are
described including techniques for live-trapping and
transplanting.

[BEAVER; RIPARIAN HABITAT]

640. Great Plains Riparian Forest Management
Task Force. (1993): Riparian forest management
in the Great Plains. p.32-45. In: Riparian area
management: Proceedings of the 46th annual
meeting, Forestry Committee, Great Plains
Agricultural Council. 20-23 June 1994.
Manhattan, KS.

On the Great Plains, specialized woodlands
known as riparian forests, grow along streams and
rivers. These important but sensitive ecosystems are
extremely productive and play a crucial role in the
plains environment. Two of their more vital functions
include protecting water quality and increasing
biodiversity. At this time, however, the current
amount or condition of riparian forests in any state
cannot be substantiated. The decline of this vital
ecosystem has attracted the attention of the Great
Plains Agricultural Council (GPAC), which considers
the management of riparian forests as extremely
important. The Great Plains Riparian Forest
Management Task Force was assembled to find
solutions to reverse this trend of destruction. The key
objective of the task force was to identify the issues
and problems confronting riparian forests, and to
develop recommendations to address the situation.
This white paper captures the recommendations of
the task force for suggested actions.
[BIODIVERSITY; RIPARIAN FOREST;
RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

641. Green,DM (1998): Recreational impacts on
erosion and runoff in a central Arizona riparian
area. Journal of Soil and Water Conservation
53(1), 38-42.

The areas bordering lakes and streams are often
focal points for recreation which can be negatively
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impacted by many forms of recreation. In this study,
the impact of soil compaction, runoff, erosion, rates,
and vegetation along an Arizona stream was
assessed. The dominant recreational use of the study
area was camping and access by automobile. Total
runoff (under simulated conditions), was
significantly higher when compared to light- and
moderate-use areas. Amounts of plant materials were
higher in light and moderate use than in the high-use
area. Higher degrees of soil compaction and larger
area of exposed soil surface probably contributed to
runoff.

[HUMAN IMPACTS; RECREATION IMPACTS;
RIPARIAN HABITAT; SOILS]

642. Green,DM; Kauffman,JB (1989): Nutrient
cycling at the land-water interface: The
importance of the riparian zone. p.61-68. In:
Gresswell,RE; Barton,BA; Kershner,JL |eds.].
Riparian resource management; An educational
workshop. USDI Bureau of Land Management.
Billings, MT.

Riparian ecosystems are sites of important
biogeochemical processes that affect the composition
and structure of the streamside biota as well as
aquatic systems. Microbial activity, coupled with the
slow diffusion of oxygen in waterlogged soils, causes
anaerobic conditions and reduction in
reduction-oxidation (redox) potential. Redox
potentials provide a useful measurement as to the
intensity of anaerobic conditions and the degree of
chemical transformation. Grazing and other
anthropogenic disturbances can alter biogeochemical
cycles resulting in drastic alterations in riparian
vegetation. The effect of land use activities on
biogeochemical cycles of riparian-stream ecosystems
should receive full consideration.

[GRAZING IMPACTS; NUTRIENT CYCLES;
REDOX POTENTIAL; RIPARIAN ECOLOGY]

643. Green,DM; Kauffman,JB (1995): Succession
and livestock grazing in a northwestern Oregon
riparian ecosystem. Journal of Range
Management 48(4), 307-313.

Comparisons of vegetation dynamics of riparian
communities under livestock use and exclusions over
a 10-year period were quantified in a northwestern
Oregon riparian zone. Species frequency, richness,
diversity, evenness, and livestock utilization were
measured. Livestock grazed the study area from late
August until mid-September at a rate of 1.3 to 1.8
ha/AUM. Utilization varied from >70 percent in dry
meadows to <3 percent in cheatgrass dominated
stands. Ungrazed dry and moist meadow
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communities had significantly lower (P<0.1) species
richness and diversity when compared to grazed
counterparts. In the most heavily grazed
communities, competitive species were favored by
grazing disturbance. In exclosures of the same
communities, competitive or competitive stress
tolerant species were favored. Both height and
density of woody riparian species were significantly
greater in ungrazed gravel bar communities. Results
indicated that influences of herbivory on species
diversity and richness varies from one community to
another. Management recommendations based on
only one component ignores the complexity of
riparian ecosystems.

[BIODIVERSITY; GRAZING IMPACTS;
RIPARIAN MANAGEMENT ZONE;
SUCCESSION]

644. Greenway,SH (1990): Aspen regeneration:
A range management problem. Rangelands 12(1),
21-23.

Management of browsing pressures upon aspen
regeneration is necessary. In live standing aspen,
regeneration will be limited due to apical dominance.
Around disturbances, from fire, clear-cutting, or
around beaver ponds, aspen shoots should be
abundant. If they are not, over-browsing should be
suspected. Reduced or removed livestock from local
areas for 5 - 10 years after disturbance, plus wildlife
control should result in successful aspen
regeneration.

[ASPEN; GRAZING IMPACTS; LIVESTOCK
EFFECTS]

645. Gregg,R (1979): A method for analyzing
livestock impacts on stream and riparian habitats.
p.92-94. In: Cope,OB [ed.|. Forum -- Grazing and
riparian/stream ecosystems. 3-4 November 1978,
Denver, CO. . Trout Unlimited, Inc.

This paper presents a method for quantifying the
effects of livestock use on stream and riparian
habitats, using a combination of techniques taken
from range management, wildlife biology and fishery
biology.

[GRAZING IMPACTS; MONITORING;
TECHNIQUES]

646. Gregory,KJ; Gurnell,AM; Hill,CT (1985):
The permanence of debris dams related to river
channel processes. Journal of Hydrological
Science 30(3), 371-381.

Vegetation debris dams occur on the average of
every 27 m of channel in a drainage basin in
England. Within less than 12 months, 36 percent had



changed position or were destroyed and 36 percent
had changed character. These dams significantly
affect the timing of flood peaks as they are routed
through the channel network. This significance has
been demonstrated by a preliminary analysis of
hydrograph travel times by measurements before and
after dam clearance. The difference in travel times
was 100 minutes (with and without dams) for a
discharge of 0.1 cub. m/.01 sec and 10 minutes for a
discharge of 1.0 cub. m/.01 sec.

[FLOOD IMPACTS; GEOMORPHOLOGY;
HYDROLOGY; ORGANIC DEBRIS]

647. Gregory,KJ; Madew,JR (1982): Land use

change, flood frequency, and channel adjustments.
p. 757 - 781. In: Gravel bed rivers. [Eds:| Hey,RD;

Bathurst,JC; Thorne,CR. John Wiley and Sons,
Ltd.

Land use changes on areas adjacent to the river
channel and over large parts of the river channel can
induce changes in water and sediment discharge
which may instigate a whole range of river channel
adjustments. Based on previous studies, flood
frequency analysis was often dependent upon the
annual maximum series. In areas with a flashy
hydrological regime, estimates from the annual
maximum series may be as low as 50 percent of the
values derived from an annual exceedance series.
Type of series used should always be specified.
[CHANNEL DYNAMICS; FLOOD IMPACTS;
GEOMORPHOLOGY; LAND USE]

648. Gregory,SV; Swanson,FJ; McKee,WA;
Cummins, KW (1991): An ecosystem perspective
of riparian zenes. BioScience 41(8), 540-551.
Riparian zones contain valuable water resources,
plant communities, fisheries, and wildlife.
Perspectives of riparian zones based on isolated
components of the terrestrial-aquatic interface are
ecologically incomplete and have limited application
to understanding of ecosystems. The structure and
processes of lotic ecosystems are determined by their
interface with adjacent ecosystems and are extremely
dynamic, having frequent disturbance events. They
are important routes for the dispersal of plants and
animals, as well as avenues for the transfer of water,
nutrients, sediments, and organic matter. The
ecosystem perspective provides a rigorous ecological
basis for identifying riparian management objectives,
evaluating current land-use practices, and developing
future resource alternatives.
[CLASSIFICATION; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

649. Gresswell,RE; Barton,BA; Kershner,JL
(1989): Practical approaches to riparian resource
management. An educational workshop. (USDI
Bureau of Land Management. Billings, MT. 193 p.

This workshop was sponsored by a coalition of
professional societies and federal agencies and
addressed major topics relating to riparian
management. There were 24 presented papers and 29
extended abstracts collected in the proceedings.
[GRAZING IMPACTS; HYDROLOGY; RIPARIAN
MANAGEMENT ZONE]

650. Grette,T (1990): Successful range
management in the McCoy Gulch Riparian
Demonstration Area. Rangelands 12(6), 305-307.
Woody riparian vegetation can improve with
livestock grazing, even heavy use on grass species
(62 to 80 percent), as long as the use on willows is
regulated. The objective in this demonstration was to
have willow leaders browsed just once to remove
four to five inches of foliage.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
WILLOW]

651. Greytak,D (1991): A technique for
producing riparian plants for Nevada. p. 91-93.
In: Proceedings, Intermountain Forest Nursery
Association. 12-16 August 1991. Park City, UT.

A brief overview of riparian planting as it occurs
in Nevada. Paper then describes a method the nursery
is using to produce plants for use in constructed
wetland creation.

[CREATED WETLANDS; RIPARIAN HABITAT;
RIPARIAN PLANTS; RIPARTAN RESTORATION]

652. Griffiths,D (1902): Forage conditions on the
northern border of the Great Basin, being a
report on investigations made during July and
August, 1901, in the region between Winnemucca,
NV and Ontario, OR. USDA Bureau of Plant
Industry Bulletin No. 15.

One of the earliest reports on range conditions in
the West to report the degradation of open ranges in
the Great Basin, and, by implication, all of the West.
In part, it states that " as the better land has been
taken up by settlers - the cattle and sheep ranges have
become more restricted, and stock are now forced
back from the fertile river bottoms and other lands so
situated as to make irrigation possible, and the
inevitable result has been overstocking of those
poorer and restricted ranges, with all the attendant
evils".

[GRAZING IMPACTS; HISTORIC RECORDS;
RANGELAND HEALTH]
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653. Griggs,J (1990): Trout in small woodland
areas. Woodland Fish and Wildlife Project,
August 1990. World Forestry Center. Portland,
OR.

Growth of trout depends on the geographic area,
water temperature, water fertility, and a variety of
lesser factors. All species are opportunistic feeders -
taking everything from aquatic insects to other fish,
and much of their diet depends on what happens to
be available at the particular time of year. This leaflet
was intended to provide basic information on trout
production to private woodland owners and
managers.

[FISHERIES; RIPARIAN HABITAT;,
SALMONIDS; TROUT]

654. Grissinger,EH (1982): Bank erosion of
cohesive material. p. 273-287. In: Gravel bed
rivers. [Eds:] Hey,RD; Bathurst,JC; Thorne,CR.
John Wiley and Sons, Ltd.

Resistance of cohesive materials to erosion by
discrete particle scour is very complex. Soil
properties and their interactions determine the
magnitude of the inter-particle forces of cohesion that
resist detachment. Soil properties also influence the
physical configuration of particles at the bank
material surface. The bank surface, in turn, interacts
with the hydraulics of flow near the surface. Bank
failure results not only from hydraulic forces but also
from gravity forces, depending on the properties of
the bank system. Drainage systems with high, steep
banks are susceptible to mass failure because gravity
forces are more significant than hydraulic forces. The
mechanism of bank failure is uniquely related to the
properties of the individual valley-fill stratigraphic
units that make up a bank.

[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; SEDIMENTATION ;
STREAMBANK PROTECTION]

655. Grissinger,EH; Little, WC; Murphey,JB
(1981): Erodibility of streambank materials of low
cohesion. p.624-630. In: Transactions of the
American Society of Agricultural Engineers.

A portable flume was used to determine erosion
rates of channel bank materials. Two primary erosive
forces were identified. Samples that were relatively
dry before testing eroded excessively, probably the
result of the detaching effect of sample wetting.
Samples wet before testing did not display this
excessive erosion and were entirely dependent upon
bed shear stresses. Clay content of the samples
correlated significantly with shear stress-dependent
erosion rates. Significance of sample morphology
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was sample dependent, varying in size of the test
sample in relation to the size of the morphological
components.

[CHANNEL MORPHOLOGY:; SOILS;
STREAMBANK PROTECTION)]

656. Grizzel, JD; Wolff,N (1998): Occurrence of
windthrow in forest buffer strips and its effect on
small streams in northwest Washington.
Northwest Science 72(3),214-223,

During timber harvest operations, retaining
streamside buffer strips has become a common way
of protecting streams. Trees in these buffers,
however, are frequently subjected to increased levels
of windthrow. In an assessment of 40 forest buffers
bordering small streams, windthrow affected 33
percent of the buffer trees and ranged from 2 to 92
percent across the sites. Windthrow increased total
instream large woody debris by 52 percent. At most
sites, the volume of sediment input to streams was
small relative to the amount stored behind
obstructions.

[BUFFER STRIPS; LARGE WOODY DEBRIS;
SEDIMENTATION; WINDTHROW]

657. Groeneveld,DP; Griepentrog,TE (1985):
Interdependence of groundwater, riparian
vegetation, and streambank stability: A case
study. p.44-48. 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.

Groundwater is closely coupled with streamflow
to maintain water supply to riparian vegetation,
especially where precipitation is seasonal. In this case
study, Mediterranean climate and groundwater
extraction are linked with the decline of riparian
vegetation and subsequent severe erosion on the
Carmel River in California.

[{GROUNDWATER; RIPARIAN HABITAT;
RIPARIAN VEGETATION; STREAMBANK
STABILITY]

658. Grossman,GD; Ratajczak,Jr.,RE;
Crawford,M; Freeman,MC (1998): Assemblage
organization in stream fishes: Effects of
environmental variation and interspecific
interactions. Ecological Monographs 68(3),
395-420.

The study assessed the relative importance of
environmental variation, interspecific competition for
space, and predator abundance on assemblage



structure and microhabitat use in a stream fish
assemblage. Results demonstrated that variability in
both mean and peak flows had a much stronger effect
on the structure and use of spatial resources within
this assemblage than either interspecific competition
for space or predation. These suggested that the
patterns in both assemblage structure and resource
use arose from the interaction between environmental
variation and species-specific evolutionary
constraints on behavior, morphology, and
physiology.

[FLOOD IMPACTS; PREDATION; STREAM
FLOW]

659. Groves,JR (1989): A practical soil moisture
profile model. Water Resources Bulletin 25(4),
875-880.

A computationally simple, physically based
model capable of generating reliable estimates of
volumetric soil moisture content is described. The
model requires only rainfall, pan evaporation, and
soil column description by texture groups as inputs,
and predicts soil moisture values within as many as
three user-defined soil horizons. The micrometer
based model is intended for practical engineering and
agricultural applications.

[HYDROLOGY; MODELING; SOILS]

660. Grue,CE; Tome,MW; Swanson,GA;
Borthwick,SM; DeWeese,LR (1988): Agricultural
chemicals and the quality of prairie-pothole
wetlands for adult and juvenile waterfow! - what
are the concerns? p.55-64. In: Stuber,PJ [tech.
coord.|. 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 review of the literature and results of ongoing
studies indicates that the potential for agricultural
chemicals, particularly aerially-applied insecticides,
to enter prairie potholes and reduce the quality of
these wetlands for waterfowl is great, and that a
coordinated effort by farmers, wildlife managers, and
regulatory agencies is needed to minimize and
mitigate these impacts.

[AGRICULTURAL IMPACTS; POLLUTION;
RIPARIAN HABITAT; WATERFOWL
MANAGEMENT; WETLANDS]

661. Gruell,GE (1980): Fire's influence on
wildlife habitat on the Bridger-Teton National
Forest, Wyoming. Volume 1 -- Photographic
record and analysis. USDA Forest Service

Research Paper INT-235. 207 p.

The body of this report is comprised by 85
matched photos arranged in three geographic sections
with elevational ranges of 5,800 to 12,165 feet - cold
desert to alpine. Captions describe vegetational
changes and their significance, with emphasis on
wildlife habitat. The role of fire receives special
emphasis. Vegetational changes are summarized at
the end of each section.

[FIRE IMPACTS; RIPARIAN HABITAT]

662. Guertin,DP; Mokhothn,MN; Weltz,MA;
Stone,J (1998): Evaluating the effect of vegetation
variability on modeling runoff and erosion
processes on a grassland watershed in
southeastern Arizona. p. 395. 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.

It is well-known that vegetation is very
important for regulating the runoff and erosion
processes on rangeland watersheds. The degree to
which vegetation must be characterized for
understanding and predicting its influence on runoff
and erosion, however, is still unclear. The Water
Erosion Prediction Model (WEPP) was used to
simulate runoff, peak discharge, and sediment yield
for an experimental watershed near Tombsone,
Arizona. The model performed poorly when the
watershed was represented by a single hillside
element. Model performance improved with
increasing hillside elements up to an eight hillside
element configuration. No significant improvement
was realized with the ten hillside element
configuration.

[EROSION; MODELING; RUNOFF;
SEDIMENTATION]

663. Guertin,DP; Womack,JD; MacArthur,R;
Ruyle,GB (1998): Geographic information system
based tool for integrated allotment and watershed
management. p.35-44. 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 spatial relationship between grazing patterns
and watershed characteristics must be understood to
evaluate the impact of livestock grazing on watershed
values. Forage is utilized across an allotment at
different rates and intensities as a function of
topography, fencing, water locations, and vegetation
characteristics. Soil types and erosion rates also
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contribute to the complex surface. Estimating an
optimal grazing capacity requires the integration of
these and other factors. A GIS-based tool has been
developed from grazing-allotment decision making to
address both resource production and conservation,
using the Environmental Systems Research Institute's
ARCVIEW GIS 3.0. This tool can estimate forage
production using range site guides, utilization rates,
pasture stocking rates, and erosion potential. It can
also be used to determine the effects of various
management strategies.

[ARCVIEW; GIS; GRAZING IMPACTS;
LIVESTOCK EFFECTS; MONITORING;
UTILIZATION]

664. Gunderson,DR (1968): Floodplain use
related to stream morphology and fish
populations. Journal of Wildlife Management
32(3), 507-514.

In two contiguous sections of a Montana stream,
the agricultural use of the floodplain was related to
cover, stream morphology, and fish populations. In
one section, the vegetation of the floodplain had been
reduced by clearing and intensive livestock grazing;
in the other, which had received light use by
livestock, vegetation was relatively unchanged. The
ungrazed section had 76 percent more cover
(undercut banks, debris, overhanging brush, etc.) per
acre of stream than the grazed section. Brown trout (
+ 6 inches) were estimated to be 27 percent more
numerous and to weigh 44 percent more per acre in
the ungrazed section of the stream, although rate of
growth was similar in both of the sections.
[AGRICULTURAL IMPACTS; FISHERIES;
GRAZING IMPACTS; RIPARIAN HABITAT;
STREAM ECOLOGY]

665. Gurnell, AM; Gregory,KJ (1981): The
influence of vegetation on stream channel
processes. p.515-535. In: Catchment experiments
in fluvial geomorphology. [Eds: Burt,TP;
Walling,DE]. Geo Books, Norwich, UK.

Results from small catchment experiments have
often led to inferences about the significance of
vegetation, it is only by use of a hierarchical
investigation encompassing several complimentary
scales that the significance of vegetation may be
identified. It is clear that just as vegetation can be an
indicator of runoff production at the subcatchment
and hillslope scale, it can provide an influence upon
the flow and sediment routing and storage at the
catchment scale and an influence upon channel
morphology, particularly where stream channel
adjustment is taking place.
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[CHANNEL MORPHOLOGY;
GEOMORPHOLOGY]

666. Gutzwiller,KJ (1985): Riparian habitat use
by breeding cavity-nesting birds in southeastern

Wyoming. Ph.D. Thesis, University of Wyoming,
Laramie, WY. 125 p.

The differences and similarities among species'
nest sites and random sites and among species nest
substrates and random substrates can be used by
wildlife managers to specify habitat conditions
acceptable to the various birds at their nests. The
models relating bird parameters to habitat-island
characteristics can be used to help manage habitats
on a broader scale.

[AVIAN ECOLOGY; RIPARIAN HABITAT]

667. Gutzwiller,KJ; Anderson,SH (1987):
Multiscale associations between cavity-nesting
birds and features of Wyoming streamside
woodlands. The Condor 89, 534-548.

Riparian habitat use by cavity-nesting birds was
studied at 3 scales: 1) nest trees; 2) nest sites
(vegetation surrounding nest trees); and 3) disjunct
fragments (0.1 to 32.3 ha) of floodplain forest.
Features of Wyoming streamside woodlands on all
three spatial scales influence habitat use and are
important in structuring communities of
cavity-nesting birds. Some patterns of habitat use on
the scales of nest trees and habitat fragments were
not predictable from habitat associations observed
elsewhere for the same species. Bird-habitat relations
on one scale were (or were not) predictable from
relations on other scales, depending on the species.
[AVIFAUNA; RIPARIAN HABITAT; SPATIAL
SCALE]

668. Hachmoeller,B; Matthews,RA; Brakke, DF
(1991): Effects of riparian community structure,
sediment size, and water quality on the
macroinvertebrate communities in a small,
suburban stream. Northwest Science 65(3),
125-132.

The paper examined the relationships between
benthic macroinvertebrates, water quality, sediment
characteristics, and riparian community structures in
Washington to look for patterns in the
macroinvertebrate community structure between
upstream and downstream sites. The effects of
channelization, deforestation, and pollution resulted
in major changes in the structure of
macroinvertebrate communities at downstream sites,
suggesting that such riparian alterations imitate
similar urbanization effects of higher-order rivers.



[MACROINVERTEBRATES; RIPARIAN
HABITAT; WATER QUALITY]

669. Haeber,RA; Michener,WK; Swanson,FJ
(1997): Managed and natural floods: Implications
for management, policy, and research. p.14. 1997
annual meeting of the Ecological Society of
America jointly with The Nature Conservancy.
10-14 August 1997. Albuquerque, NM.

Natural flood responses by ecosystems are
affected by disturbance magnitude, geomorphology,
stage of succession, and human resource
modification. Flood "pulses” can initiate a process of
riparian reorganization via physical mechanisms
(erosion, landslides, ice scour, etc.). Comparing and
contrasting natural and managed flood events yields
valuable insights. Managed flooding may be useful
for restoring ecosystem structure and function.
Understanding ecosystem responses to natural floods
may be useful for defining restoration targets and
placing floods within broader ecological and
socioeconomic contexts.

[FLOOD IMPACTS; RIPARIAN ECOLOGY]

670. Hagan,JM; Grove,SL (1999): Coarse woody
debris. Journal of Forestry 97(1), 6-11.

Coarse woody debris in a forest can take the
form of standing snags, fallen logs, or broken
branches and tops. Most often, these accumulate,
decompose, and slowly dissolve back into the forest
floor. In the meantime, direct and indirect use by an
infinite number of species is critically important.
Woody debris also plays roles in nutrient cycling,
slope/soil stability, and stream morphology. This
article recommends that: 1) snags be left standing; 2)
tops and branches be left in the woods; 3) boles with
rotten centers be left in the woods; 4) create short
snags by cutting 2 to 5 m above the ground; 5)
delimbed branches from the landing should be hauled
back into the woods; 6) downed material in streams
and riparian areas should not be moved; 7) leave
trees of little commercial value standing on site; 8)
create snags through poison, girdling, or topping; 9)
do not run over large downed logs; 10) distribute
woody debris over harvest site instead of piling; 11)
leave clumps of snags; 12) if used, herbicides can be
targeted to kill mature trees and create snags; 13)
leave big snags and big logs; 14) leave an array of
size classes and species; and 15) experiment with
your own ideas.

[BIODIVERSITY; LARGE WOODY DEBRIS;
LOGGING IMPACTS]

671. Haines,FD [Ed.] (1971): The Snake Country

expedition. University of Oklahoma Press,
Norman, OK. 172 p.
[HISTORIC RECORDS; RIPARIAN HABITAT]

672. Hair,JD; Hepp,GT; Luckett,LM; Reese,KP;
Woodward,DK (1978): Beaver pond ecosystems
and their relationships to multi-use natural
resource management. p.80-92. 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.

Impoundments by beavers have resulted in
significant economic losses to agribusiness and forest
production. However, beaver impoundments are
valuable components of many regional riparian
ecosystems and provide numerous opportunities for
multi-use management programs. Beaver populations
can be regulated through an annual sustained harvest.
Beaver impoundments are important wetland habitats
and have higher avian diversity values than adjacent
upland areas. They can be effectively managed for
waterfowl hunting and with the increased importance
of non-consumptive utilization of wildlife resources,
provide many opportunities for development of
natural resource education programs.

[BEAVER; RIPARIAN HABITAT]

673. Hall,DA; Amy,PS (1990): Microbiology and
water chemistry of two natural springs impacted
in south central Nevada. Great Basin Naturalist
50(3), 289-294.

Bacterial levels were influenced by water
temperatures, with higher counts correlating with
warmer water. Bacterial levels also reflected
precipitation and cattle presence because of the influx
of nutrients necessary for growth of microorganisms.
Influence of cattle could be seen months after their
physical presence when precipitation allowed an
influx of nitrogen and phosphorous.

[GRAZING IMPACTS; LIVESTOCK EFFECTS;
NUTRIENT CYCLES]

674. HallL,FC (1985): Management practices and
options. In: Thomas,JW; Maser,C |eds.]. Wildlife
habitats in managed rangelands-- the Great Basin
of southeastern Oregon. USDA Forest Service.
General Technical Report PNW-189.

This section deals primarily with livestock
management in relationship to wildlife and wildlife
habitat. Included are discussions of ecological status
(range condition), livestock management,
multiple-use options for each species (trout, sage



grouse, pronghorn, mule deer, and bighorn sheep),
and diversity.

[GRAZING IMPACTS; RIPARIAN HABITAT]

675. Hall,FC; Bryant,L (1995):Herbaceous
stubble height as a warning of impending cattle
grazing damage to riparian areas. USDA Forest
Service. General Technical Report PNW-GTR-
362. 9 p.

Cattle grazing of riparian areas must be
monitored closely to prevent damage. A technique is
proposed in which various stubble heights of the
most palatable species are used as predictive
observations of when heavy use or trampling is about
to occur. Three guidelines are presented to determine
the appropriate time to move cattle: 1) stubble height
approaches 3 inches; 2) stubble height changes from
3 inches to 3/4 inch; and 3) the most palatable
vegetation starts drying out, regardless of stubble
height.

[GRAZING IMPACTS; RIPARIAN
MANAGEMENT ZONE; STUBBLE HEIGHT;
UTILIZATION]

676. Halwasser,H; Cantu,R (1993): Eventually
all things merge into one and a river runs through
it. p.3-7. 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.

A topical article that examines rivers as
allegories of life, the land ethic, and the shared uses
and politics of rivers. In summary, they state that
"rivers run through our lands and our lives. They
reflect our values, our sense of self, and our concern
for fellow beings. They tell us and others what we
stand for and what we think about our
grandchildren.”

[LAND ETHICS; RIPARIAN HABITAT; SOCIAL
VALUES; STEWARDSHIP]

677. Hamilton,JB (1989): Response of juvenile
steelhead to instream deflectors in a high gradient
stream. p.149-158. In: Gresswell,RE; Barton,BA;
Kershner,JL [eds.]. Practical approaches to
riparian resource management. An educational
workshop. 8-11 May 1989. USDI Bureau of Land
Management. Billings, MT.

Stream channel characteristics and juvenile
steethead populations were estimated before and after
placement of boulder/rock triangular wing deflectors
in 10 sections of a northern California stream in an
effort to improve rearing habitat. After winter flows,
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only 14 percent of the structures were functionally
intact. Reviews of similar projects indicated that
habitat improvements that actually increase steelhead
populations have usually been sited on lower gradient
(mean = | percent) stream reaches.

[FISH HABITAT; HABITAT MANAGEMENT;
STREAM IMPROVEMENTS)]

678. Hancock,JL (1989): Selling a successful
riparian management program: A public land
manager's point of view, p.1-3. In: Gresswell,RE;
Barton,BA; Kershner,JL jeds.]. Practical
approaches to riparian resource management. An
educational workshop. 8-11 May 1989. USDI
Bureau of Land Management. Billings, MT.

The major challenge for public land managers is
selling an effective riparian management program to
public land users, interest groups, and private
landowners whose holdings are intermingled with
public lands throughout the west. A successful
program developed in central Oregon in the
preceding 10 years was based upon six major steps:
1) identifying benefits derived from proper riparian
management; 2) having access to a recovered riparian
area accomplished through grazing management; 3)
bringing key players together to agree on goals,
alternatives, and a plan of action; 4) closely
monitoring progress in reaching goals, 5) keeping all
parties involved and communicating; and 6)
remaining flexible to changes needed to make the
program work.

[RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

679. Hansen,PL (1990): Alternative approaches
for inventory and mapping of riparian and
wetland areas. In: Management of riparian and
wetland forested ecosystems in Montana. Fourth
annual Montana Riparian Association workshop.
5-7 September 1990. Whitefish, MT.

Vegetation mapping projects require careful
planning and administration to ensure success. Map
unit design, accuracy testing, extrapolation methods,
and final report are examples of mapping project
components that should not be ignored. A list of
mapping project components to be examined before
mapping begins is included.

[INVENTORY; MAPPING; RIPARIAN HABITAT]

680. Hansen,PL (1990): The development of a
site classification with management information
for riparian and wetland areas - its applicability
and use. In: Management of riparian and wetland
forested ecosystems in Montana. Fourth annual



Montana Riparian Association workshop. 5-7
September 1990. Whitefish, MT.

This paper summarizes the classification scheme
developed for riparian and wetland areas in Montana
by the Montana Riparian Association. It also suggests
ways in which the habitat-type classification can be
applied (as described by Boggs et al. (1990) and
Hansen et al. (1989) who developed complete
riparian and wetland classification schemes with
habitat types defined for Montana.
[CLASSIFICATION; RIPARIAN HABITAT]

681. Hansen,PL (1992): Classification and
management of riparian-wetland shrub sites in
Montana. p.68-78. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt,CL [comp.]. Proceedings -
Symposium on ecology and management of
riparian shrub communities. General Technical
Report INT-289.

The author has developed a classification system
for riparian-wetland sites in Montana that is
consistent with terms and concepts proposed by
Daubenmire and in wide usage in numerous
vegetation studies. Thirty-two riparian-wetland shrub
communities are described, of which 16 each
represent habitat types or community types,
respectively. Management information and
implications are also discussed.
[CLASSIFICATION; RIPARIAN HABITAT]

682. Hansen,PL (1993): Developing a successful
riparian-wetland grazing management plan for
the upper Ruby River cattle and horse allotment
in southwestern Montana. p.328-335. 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.

Livestock grazing is a compatible use in
riparian-wetland areas when the functions of the
riparian system (sediment filtering, streambank
building, water storage, aquifer recharge, energy
dissipation during storm events, etc.) are stable and
not degrading. The potential of the site and the needs
of the riparian vegetation should guide the
development of the grazing management strategy.
[GRAZING IMPACTS; LIVESTOCK EFFECTS;
WETLANDS]

683. Hansen,PL; Chadde,SW; Pfister,RD (1987):
Riverine wetlands of southwestern Montana.
Montana Riparian Association. University of
Montana. Missoula, MT. 39 p.

This study describes dominant plant species and
major riparian dominance types occurring along
major rivers of southwestern and west central
Montana. The primary objective of the study was to
describe the major riparian types occurring along the
rivers.

[INVENTORY; PLANT COMMUNITIES;
RIPARIAN HABITAT]

684. Hansen,PL; Chadde,SW; Pfister,RD (1987):
Riparian dominance types of Montana. Review
Draft. Montana Riparian Assoc., School of
Forestry, University of Montana. Missoula, MT.
358 p.

This handbook was developed to provide
dominance type classifications, habitat type
classifications, and management information. This
information was based on data collected from
riparian communities throughout the state of
Montana by the authors, cooperators, and other
sources. All plant species included in the handbook
either dominate or are codominant in one or more
riparian communities. The text offers both
illustrations with prominent plant characteristics and
ecological descriptions and management implications
for each dominance type.

[CLASSIFICATION; RIPARIAN HABITAT;
RIPARIAN PLANTS; RIPARIAN VEGETATION]

685. Hansen,PL; Miles,SL; Hinckley,D (1998):
Developing an inventory and mapping
methodology for riparian and wetland sites in
Montana, North Dakota, and South Dakota.
Unreferenced 58, 47-59.

An inventory and mapping procedure was
developed for riparian and wetland areas throughout
Montana and western North Dakota and western
South Dakota. The ecosystems occurring within this
3-state region include the Northern Rocky Mountain
Ecosystem of northwest Montana, the Middle Rocky
Mountain Ecosystem of southern Montana and the
Black Hills of South Dakota, the Pacific Northwest
Temperate Rainforest Ecosystem of northern
Montana, the Aspen Groveland Ecosystem of the
eastern Rocky Mountain Front in north-central
Montana, the Great Basin Ecosystem of south-central
Montana, and the Northern Great Plains Ecosystem
of eastern Montana and western North and South
Dakota. The inventory and mapping methodologies
have been evolving since 1988. Currently, over 2,250
miles of rivers and lakes throughout the region have
been inventoried and mapped using the procedure.
[INVENTORY; MAPPING; RIPARIAN
ECOLOGY; RIPARIAN HABITAT]
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686. Hansen,PL; Pfister,RD; Boggs,K; Cook,BJ;
Joy,JW; Hinckley,DK (1995): Classification and
management of Montana's riparian and wetland
sites. Montana Forest and Conservation
Experiment Station, School of Forestry, the
University of Montana. Missoula, Montana.
Miscellaneous Publication No. 54.

In the West, riparian and wetland areas are
important in the overall landscape mosaic, even
though they represent a very small fraction of the
total area. Having greater than normal soil moisture,
they are more productive than the surrounding
upland areas, add to the overall diversity of the
landscape, and attract livestock and wildlife for the
forage, thermal and other cover, nesting habitat,
water, and browse species they afford. Because of
this, riparian and wetland areas are focal points for
livestock, timber, and wildlife management.
Management strategies that recognize all resource
values must be designed to maintain or restore the
integrity of riparian and wetland communities. Proper
stewardship of riparian and wetlands areas presents
mulitiple opportunities for the land manager. Proper
management of riparian and wetland areas means
decreased streambank erosion and floodplain losses,
increased forage production for livestock, increases
in wildlife and fisheries resources, and an increase in
water quality and quantity, and recreational
opportunities.

[CLASSIFICATION; INVENTORY;
MONITORING; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE; WETLANDS]

687. Hansen,P; Pfister,R; Joy,J; Svoboda,D;
Boggs,K; Myers,L; Chadde,S; Pierce,J (1989):
Classification and management of riparian sites in
southwestern Montana, Draft version 2. Montana
Riparian Association. University of Montana.
Missoula, MT.

This draft document provides 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.
The classification system was developed from 1071
riparian sample plots. Soils, adjacent communities
and management information are provided for each
habitat type.

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

688. Hansen,WF (1996): Watershed
rehabilitation and menitoring. p.187-200. In:
National hydrology workshop proceedings. 27
April - 1 May 1992; Phoenix, AZ. USDA Forest
Service. General Technical Report RM-GTR-279.
An overview of watershed rehabilitation is
discussed . Examples of project successes and
failures are included. Primary emphasis is placed on
USDA Forest Service opportunities and programs to
rehabilitate severe natural or man-induced conditions
that can dominate water quality and beneficial uses.
The information provided may prove useful to
increase management or specialist awareness of
rehabilitation opportunities and benefits as well as
encourage the use of public participation and
involvement to provide support to agency land and
resource stewardship efforts.
[MONITORING; RIPARIAN RESTORATION;
STEWARDSHIP; WATERSHED)]

689. Hanson,JS; Malanson,GP; Armstrong, MP
(1990): Landscape fragmentation and dispersal in
a model of riparian forest dynamics. Ecological
Maodeling 49, 277-296.

A computer simulation model, SEEDFLO, is
described, which models tree species dispersal based
on empirical evidence. The analyses test the
hypothesis that a model with seed dispersal differs in
its projections from a model that assumes ubiquitous
dispersal. The effects of considering landscape
fragmentation and dispersal are amplified when
environmental stress, in this case flooding, is
increased. The results conform to theoretical
expectations and indicate that seed dispersal should
be incorporated in landscape simulation models.
[MODELING; RIPARIAN FOREST; RIPARIAN
HABITAT; SEED PRODUCTION]

690. Hanson,ML (1989): The Oregon Watershed
Improvement Coalition's approach to riparian
management. p.5-6. In: GresswelLRE; Barton,BA;
Kershner,JL [eds.]. Practical approaches to
riparian resource management. An educational
workshop. 8-11 May 1989. USDI Bureau of Land
Management. Billings, MT.

A unique coalition of ranchers,
environmentalists, and range specialists, the Oregon
Watershed Improvement Coalition is dedicated to
improving communications between its member
groups and improving riparian ecological conditions
in Oregon's rangeland environment. Formed in 1986,
the OWIC has developed, through the consensus



process, specific objectives to meet it's goal of
insuring the long term benefits of riparian areas and
their associated uplands.

[COLLABORATION; RIPARIAN HABITAT;
RIPARIAN MANAGEMENT ZONE]

691. Hardin, TS (1986): Use of hydraulic
simulation to evaluate habitat improvement
structures. p.111-119. In: Proceedings of the
Western Association of Fish and Wildlife Agencies
and the Western Division of the American
Fisheries Society. Portland, OR.

[HABITAT MANAGEMENT; MODELING;
RIPARIAN HABITAT]

692. Hare,SR; Mantua,NJ; Francis,RC (1999):
Inverse production regimes: Alaska and west
coast Pacific salmon. Fisheries 24(1), 6 p.

Pacific salmon catches in Alaska have varied
inversely with catches from the west coast during the
last 70 years, according to a principal component
analysis. If variations in catch reflect variations in
salmon production, the analysis suggests that the
spatial and temporal characteristics of this
catch/production pattern are related to climate
forcing associated with the Pacific Decadal
Oscillation, a recurring pattern of atmosphere-ocean
variability. During the period 1977 to the early
1990's, ocean conditions have favored Alaska stocks
and disfavored West Coast stocks. Recovery of
at-risk (threatened and endangered) stocks may need
to await the next reversal of the Pacific Decadal
Oscillation.

[CLIMATE; SALMON RECOVERY]

693. Harenberg,WA (1980): Using channel
geometry to estimate flood flows at ungaged sites
in Idaho. USDI Geological Survey. Water
Resources Investigations 80-32.

During this study, measurements at bankfull
stage were made at 136 sites to determine whether
predictions of flood discharges using
channel-geometry characteristics were as good as or
better than predictions using basin characteristics.
Variables measured at those sites were bankfull
width, area, depth, and velocity. Variables were
combined with basin characteristics for each site, and
multiple-regression techniques were used to select
the best variables to estimate flooding. In general,
discharge estimates obtained from equations using
channel characteristics have smaller standard errors
than those using basin characteristics. Equations
using both basin and channel characteristics had the
lowest standard errors.

[CHANNEL MORPHOLOGY; FLOOD IMPACTS;
HYDROLOGY]

694. Harig,AL; Bain,MB (1998): Defining and
restoring biological integrity in wilderness lakes.
Ecological Applications 8(1), 71-87.

Restoring ecosystems to some previous "natural"
state is often impeded by the lack of information on
what goal is to be attained. A target for restorations
of lake ecosystems can be established by developing
a multimetric tool for the assessment of biological
integrity. This study identified a set of recurring
responses to disturbance that indicate impaired
biological integrity in lakes. These responses were
then tested. Six indicators of biological integrity were
sensitive to disturbance in wilderness lakes including:
dominance of native fish, relative abundance of
Daphnia, dominant phytoplankton taxa, number of
zooplankton species, dominance of large-bodied
zooplankton, and zooplankton biomass.
[ECOLOGICAL INTEGRITY; RIPARIAN
HABITAT; RIPARIAN RESTORATION]

695. Harmon, KW (1979): Mitigating losses of
private wetlands: The North Dakota situation. p.
157-163. 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.

No legal means presently exist for mitigation of
private drainage of wetlands. In order to reduce
losses, the USDI Fish and Wildlife Service (USFWS)
purchases fee or easement interests in North Dakota
wetlands. Concern for reaching its 1,000,000-acre
goal caused the USFWS to make concessions in a
watershed project that left 30,000 acres of wetlands
subject to drainage. As opposition to the wetlands
program increased, the USFWS abolished key
positions that provided the only public relations
effort for countering the opposition. After six years,
this situation remained unchanged.

[DRAINAGES; RIPARIAN RESTORATION;
WATERSHED; WETLANDS]

696. Harper,KT; Sanderson,SC; McArthur,ED
(1992): Riparian ecology in Zion National Park.
p.32-42. 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.
Approximately 40 km (24.9 mi) of perennial
streams occur in Zion National Park in Utah. This
report resulted from a large-scale survey of all
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vegetational types within the Park. Dominant trees
and shrubs are identified. Woody species of
early-seral and late-seral riparian successions are
listed.

[CLASSIFICATION; PLANT COMMUNITIES;
RIPARIAN HABITAT]

697. Harr,RD; McCorison,FM (1979): Initial
effects of clear-cut logging on size and timing of
peak flows in a small watershed in western
Oregon. Water Resources Research 15(1), 90-94.

Annual peak flow size in a small watershed in
Oregon was reduced 32 percent, and average delay of
all peak flows was nearly 9 hours following clear-cut
logging. Size of annual peak flows caused by rain
with snowmelt was reduced 36 percent, and peak
flows resulting from rain with snowmelt were
delayed an average of nearly 12 hours following
logging. Changes are attributed mainly to differences
in short-term accumulation and melting of snow. No
significant changes were detected in size or timing of
peak flows that resulted from rainfall alone.
[HYDROLOGY; LOGGING IMPACTS; STREAM
FLOW; WATERSHED]

698. Harr,RD; Nichols,RA (1993): Stabilizing
forest roads to help restore fish habitats: A
northwest Washington example. Fisheries 18(4),
18-22.

As part of a total watershed rehabilitation to
improve fish habitats and reduce flood hazards, 30-
to 40-year old, unused, largely impassable roads and
landings within the Nooksack River watershed were
decommissioned by stabilizing fills, removing stream
crossings, recontouring slopes, and reestablishing
drainage patterns to reduce the landslide hazards. The
average cost for decommissioning a road was $3500
per kilometer (earthmoving) where considerable
amounts of alder brush were cleared and side-cast
material was pulled back upslope. Lower costs were
associated with lesser earthmoving jobs; the highest
costs resulted when fills at stream crossings or
landings had to be removed. In contrast to unused
roads not treated, decommissioned roads and
landings were largely undamaged by rain-on-snow
runoff that produced a 50-year flood in 1989 and
sustained little damage during rain-on-snow runoff in
1990 that severely damaged main haul roads in the
region.

[FLOOD IMPACTS; RIPARIAN HABITAT;
RIPARIAN RESTORATION; ROAD IMPACTS;
WATERSHED)]

699. Harrelson,CC; Rawlins,CL; Potyondy,JP
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(1994): Stream channel reference sites: An
illustrated guide to field techniques. USDA Forest
Service. General Technical Report RM-245. 61 p.
This document is a guide to establishing
permanent reference sites for gathering data about the
physical characteristics of streams and rivers. The
minimum procedure consists of the following: 1)
select a site; 2) map the site and location; 3) measure
the channel cross-section; 4) survey a longitudinal
profile of the channel; 5) measure stream flow; 6)
measure bed material; and 7) permanently file the
information with the Vigil network. The document
includes basic surveying techniques, provides
guidelines for identifying bankfull indicators and
measuring other important stream characteristics. The
object is to establish the baseline of existing physical
conditions for the stream channel. With this
information, changes in the character of streams can
be quantified for monitoring purposes or to support
other management decisions.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; MONITORING; REFERENCE
SITES]

700. Harris,DD; Hubbard,LE (1983): Magnitude
and frequency of floods in eastern Oregon. USDI
Geological Survey. Water Resource Investigation
Rep. 82-4078. 39 p.

A method for estimating the magnitude and
frequency of floods at ungaged sites is presented for
unregulated streams in eastern Oregon. Equations
relating flood magnitude to basin characteristics were
developed for exceedance probabilities of 0.5 to 0.01.
Also presented are values of maximum discharges, of
flood discharges for selected exceedance
probabilities, and of basin characteristics for all
gaging stations used in the analysis.

[FLOOD IMPACTS; HYDROLOGY; STREAM
FLOW]

701. Harris, LD (1988). The nature of cumulative
impacts on biotic diversity of wetland vertebrates.
Environmental Management 12(5), 675-693.
There is no doubt that cumulative impacts have
important effects on wetland vertebrates. Interactions
of species diversity and community structure produce
complex patterns in which environmental impacts
can play a highly significant role. Habitat
fragmentation can have severe effects at all levels,
reducing the usable range of the larger habitat
generalists while threatening the genetic integrity of
small, isolated populations. The complexity of
trophic interactions - of which we have incomplete
knowledge - makes using food chain support for



predicting environmental impacts very questionable.
At present, it is nearly impossible to predict the result
of three or more different kinds of perturbations,
although long range effects can be observed.
Multiplicative effects of similar actions, effects with
long time lags, diffuse processes in the landscape that
may have concentrated effects on a component
subsystem, and a variety of other interactions have an
accumulation of impacts on vertebrates. More
information is needed at all levels and impacts must
be assessed on a regional or landscape scale to
produce informed management decisions.
[BIODIVERSITY; CUMULATIVE IMPACTS;
ECOSYSTEM MANAGEMENT; WETLANDS]

702. Harris,NR; Borman,MM; George,MR;
Johnson,DE (1998): Monitoring changes in
channel morphology with multi-scale aerial
photography. p. 132. In: Petts,DF [ed.].
Rangeland management and water resources:
Proceedings of the AWRA specialty conference.
American Water Resources Association. 27-29
May 1998. Reno, NV.

High resolution aerial photography is being used
to quantify changes in stream/riparian systems.
Changes are monitored by geopositioning equipment
serial photography taken annually or every few years.
Photographs are scanned into electronic format and
corrected for lens or topographic distortions. Streams
with little canopy coverage and little topographic
relief are the easiest to correct. Photographs with
scales of 1:1,000 to 1:3,000 can document lateral
movement of streams greater than 25 cm.

[AERIAL PHOTO; MONITORING; RIPARIAN
ZONES]

703. Harris,NR; George,MR; Johnson,DE;
McDougald,NK (1998): Supplement induced
changes of cattle distribution on California
foothill rangeland. p.217. 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,

Landscape use patterns of cattle reflect the
configuration and quality of forage and water
resources available. Riparian zones often receive
heavy use because they provide water, shade, thermal
cover, and high quality forage. Off-site water and
supplement have been used to reduce time spent in or
near streams. This study employed global positioning
systems, geographic information systems, and
geostatics to analyze how spatial and temporal
livestock use patterns change. Preliminary results

reconfirm that distribution of livestock can be
controlled with supplemental feed. Patterns of
livestock use shifted dramatically toward supplement
sites. Small riparian patches along the edge of the
pasture used before and after supplement was made
available were not used during supplementation.
[GRAZING IMPACTS; LIVESTOCK EFFECTS]

704. Harris,RR (1984): Relationships between
vegetation and fluvial geomorphology at
Cottonwood Creek. CA. Ph.D. Thesis, University
of California, Berkeley,CA. 337 p.

Floodplain topography and surface soil texture
were correlated with each other and with simulated
flood frequency and magnitude when elevation above
the stream was used as a measure of flooding.
Elevation alone, however, did not adequately explain
environmental conditions. Flooding affects land
surface formation and environmental conditions in
the active floodplain and plants are responsive to that
interactive process. Changes in flooding behavior
caused by water resource development will cause
changes in vegetation. Locations where vegetation
development is arrested by flooding effects may
experience increased plant growth. Areas which are
benefitted by occasional flooding may experience
long-term losses in vegetation or changes in species
composition.

[GEOMORPHOLOGY:; RIPARIAN
MANAGEMENT ZONE; RIPARIAN
VEGETATION]

705. Harris,RR; Fox,CA; Risser,R (1987):
Impacts of hydroelectric development on riparian
vegetation in the Sierra Nevada Region,
California, USA. Environmental Management
11(4), 519-527.

Fourteen streams in the Sierra Nevada were
sampled to determine whether diversions of
streamflow for hydroelectric development had caused
significant changes in riparian vegetation. Several
streams showed significant differences in vegetation
cover, community composition, or community
structure between pairs of diverted and undiverted
areas. On some streams, environmental conditions
rather than streamflow diversions may have been
responsible for vegetation differences. Streams in the
Sierra Nevada respond individually to diversions.
Prediction of vegetation responses must take into
consideration environmental characteristics of
specific stream reaches.

[HYDROELECTRIC IMPACTS; RIPARIAN
HABITAT; RIPARIAN RESTORATION;
RIPARIAN VEGETATION]
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706. Harris,RR; Olson,C (1997): Two-stage
system for prioritizing riparian restoration at the
stream reach and community scales. Restoration
Ecology 45(5), 34-42.

A two-stage system for prioritizing stream
reaches and riparian communities along a given river
for protection or restoration is proposed. The system
uses associations between geomorphology and
riparian vegetation at stream reach and community
scales as a basis for defining reference conditions.
First-stage reach classification involves collecting
and analyzing data from topographic maps and aerial
photographs. Second-stage field sampling is
conducted on the reaches needing further analysis to
determine the riparian communities present, the
associations between communities and floodplain
landforms, and reference community conditions.
Cluster analysis or a comparable technique is used to
classify plant communities associated with floodplain
landforms and identify reference conditions for each
landform.

[GEOMORPHOLOGY; HYDROLOGY;
MONITORING; RIPARIAN RESTORATION;
SPATIAL SCALE]

707. Harris,RR; Risser,RJ; Fox,CA (1985): A
method for evaluating streamflow discharge --
plant species occurrence patterns on headwater
streams. p.87-90. 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.

Hydrologic simulation modeling (Instream Flow
Incremental Method) can be used in conjunction with
vegetation sampling to assist in the evaluation of
instream flow requirements for riparian plant species.
These have proven applications on headwater streams
proposed or developed for hydroelectric projects.
Field studies have been undertaken to test the
methodology.

[HYDROELECTRIC IMPACTS; HYDROLOGY;
MODELING]

708. Harrison,AE (1974): Re-occupying
unmarked camera stations for geological
observations. Geology 2, 469-471.

This paper describes a method for finding the
site of unmarked camera stations. The method is
based on repeated trials until a transparent plastic
overlay of landmarks in the original picture is fitted
to the scene to be repeated. Distances between five
landmarks, as measured on the old and new
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photographs with respect to an arbitrary axis, are
needed to determine ratios of distances independent
of scale. Correctness of the trial location can be
derived from the ratios. Distances can usually be
measured within 1 percent accuracy.

[GEOMORPHOLOGY; MONITORING; PHOTO
PLOTS]

709. Harrison,B; Kellogg,G (1987): Mapping
riparian/wetland habitats on the Nez Perce
National Forest - a cooperative approach. USDA
Forest Service and USDI Fish and Wildlife
Service. 9 p.

This report describes the efforts of the Nez Perce
National Forest to implement an inventory of all
riparian areas on the Forest in order to facilitate
management of forest activities potentially impacting
riparian and wetland resources. The classification
system used was hierarchical and based primarily on
hydrologic conditions, soils, and vegetation.
[AERIAL PHOTO; INVENTORY; MONITORING;
RIPARIAN HABITAT]

710. Harvey,BC (1986). Effects of suction gold
dredging on fish and invertebrates in two
California streams. North American Journal of
Fisheries Management. 5:401-409.

The effects of dredges in two California streams
were monitored to compare macroinvertebrate
abundances before, after, and during dredging.
Dredging significantly affected some insect taxa
when substrate was altered. A recolonization
experiment indicated that rapid recovery of insects at
dredged sites occurred. Censuses/observations of
tagged fish suggested that major changes in available
habitat caused local decreases in fish density.
Dredging affected riffle sculpins more severely than
rainbow trout, probably because of differences in
microhabitat requirements. Increase in turbidity
below dredging did not appear to affect fish or
invertebrates.

[DREDGING:; FISH HABITAT;
MACROINVERTEBRATES; MINING IMPACTS]

711. Harvey,BC; Lisle, TE (1998): Effects of
suction dredging on streams: A review and an
evaluation strategy. Fisheries 23(8), 8-.

Suction dredging for gold in the western US is
common in many streams. It is a small-scale mining
practice whereby streambed material is sucked up a
pipe or hose, passed over a sluice box to sort out the
gold, the discarded as tailings over another area of
bed. Frequently, these streams contain populations of
sensitive species. The activity is subject to both state



and federal regulations and has sometimes been the
basis for litigation. Effects can vary widely from
stream to stream and between reaches. Managers
should be especially concerned when dredging
coincides with the incubation of embryos in stream
gravels or precedes spawning runs followed by high
flows. Analyses by managers should include a
strategy to: 1) evaluate interactions between suction
dredging and other activities; 2) use information thus
obtained to regulate dredging and mining; 3) monitor
implementation of regulations; and 4) adapt
management strategies to new information.
[DREDGING; MINING IMPACTS; RIPARIAN
MANAGEMENT ZONE]

712. Harvey,MD; Watson,CC (1986): Fluvial
processes and morphological thresholds in incised
channel restoration. Water Resources Bulletin
22(3), 359-368.

Incised channels are those in which an imbalance
between sediment transport capacity and sediment
supply has led to degradation of their beds. This is a
frequent response to stream channelization, changes
in land use, or lowering of base level. If the
degradation causes a critical bank height threshold to
be exceeded, which is dependent on the geotechnical
properties of the bank materials, then bank failure
and channel widening follow. Interdependent
adjustments of channel slope and cross-sectional area
occur until a new state of dynamic equilibrium with
the imposed discharge and sediment loss is attained.
These geomorphic adjustments can be described and
quantified by using location-for-time substitution and
a model of channel evolution can be formulated.
Three approaches to rehabilitation of the degraded
channels are possible; geomorphic, engineering, and
rational. The rational approach is based on the
channel evolution model and generally involves
control of discharge or control of grade, or both.
[CHANNEL DYNAMICS; GEOMORPHOLOGY]

713. Harvey,MD; Watson,CC; Schumm,SA
(1985): Gully erosion. USDI Bureau of Land
Management. Tech. Note 366. Denver Federal
Center, Denver, CO. (1985-578-193/25153). 181 p.
[CHANNEL DYNAMICS; GEOMORPHOLOGY;
GULLY CONTROL]

714. Hashisaki,S (1996): Functional wetland
restoration: An ecosystem approach. Northwest
Science 70(4), 348-351.

The hydrogeomorphic wetland classification
system (HGM) evaluates a broad suite of wetland
functions such that specific goals can be established.

In planning functional restoration projects, it is
important to consider the interactions between upland
and wetland areas, and to work within the bounds of
functional units such as floodplains or riparian zones,
rather than restrict actions only to jurisdictionally
recognized areas.

[RIPARIAN RESTORATION; WETLANDS]

715. Hatfield,D; Hatfield,C (1991): The Trout
Creek Working Group. Rangelands 13(3),
112-115.

This article tells a story of building trust and
understanding among people who view the same area
from vastly different perspectives. A widely
publicized example of what can occur when that trust
and understanding is cultivated is described.
{COLLABORATION; GRAZING IMPACTS;
GRAZING TREATMENTS; PARTNERSHIPS;
RIPARIAN ZONES]

716. Hatfield,D; Hatfield,C (1993): Solutions for
the land and the people. p.147-153. 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 paper describes the personal efforts of the
authors to build bridges between urban
environmentalists and long-term ranchers who live
and depend on the land - i.e. people who view the
same area from a vastly different perspective. The
Trout Creek Mountain Working Group was
composed of a wide variety of representatives from
different land-use advocacy groups. The process of
developing trust, respect, and understanding took
time and commitment by all parties but resuited in a
positive coalition. People-to-people alliances where
landowners, environmentalists, and federal agency
personnel can have dramatically constructive results.
[CONSENSUS; PARTNERSHIPS; RIPARIAN
HABITAT; TROUT]

717. Haugen,G |Chairman]; Duff,D [Chairman]
(1982): The best management practices for the
management and protection of western riparian
stream ecosystems. American Fisheries Society. 45
p.

Best Management Practices (BMPs) means a
practice or combination of practices that is
determined by a state or agency after program
assessment, examination of alternative practices, and
appropriate public participation to be the most
effective, practicable sources to a level means of
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preventing or reducing the amount of pollution
generated by non-point sources to a level compatible
with water quality and related aquatic-riparian goals.
BMPs also refer to a broader process of identifying
practices and techniques that may be used to reduce
impacts on resources. The latter concept is used in
summarizing state-of-the-art impacts on resources.
The major emphasis in identifying BMPs was on
technical adequacy of practices to reduce impacts on
aquatic-riparian habitat. Limited emphasis is placed
on economic and institutional acceptability. This
paper addresses the primary impacts on riparian
resources: grazing, mining, water development,
roads, agriculture and urbanization, and timber
harvest.

[BEST MANAGEMENT PRACTICES; RIPARIAN
HABITAT; RIPARIAN RESTORATION]

718. Haugen,GN (1983): Riparian best
management practices. Fisheries 8(1), 2-9.

[BEST MANAGEMENT PRACTICES; RIPARIAN
HABITAT; RIPARIAN MANAGEMENT ZONE]

719. Haugen,GN (1985): American Fisheries
Society position statement: Strategies for riparian
area management. p.21-22. 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.

A draft of the American Fisheries Society's
position statement is presented.
[RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

720. Haugen,GN (1985): Strategies for riparian
area management. Fisheries 10(4), 20-21.

In 1982 the Western Division of the American
Fisheries Society published a Guide (Best
Management Practices for the Management and
Protection of Western Riparian Ecosystems) to aid
managers of riparian areas in making decisions in
making decisions and developing management
strategies to benefit riparian-dependent resources.
[BEST MANAGEMENT PRACTICES;
FISHERIES; RIPARIAN HABITAT; RIPARIAN
MANAGEMENT ZONE]

721. Haukos,DA; Smith,LM (1997). Common
flora of playa lakes. Texas Tech University Press.
Lubbock, TX. 196 p.

This book is a research-based examination of
plants common to playa lakes. The authors provide:
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1) a photographic guide to the plant species
commonly found in playa wetlands; 2) a
comprehensive list of plant species found in playas;
and 3) a baseline dataset that researchers can use to
evaluate future changes in playa plant communities.
[PLANT COMMUNITIES; PLAYAS; RIPARIAN
VEGETATION]

722. Hawkins,CP; Bartz,KL; Neale, CMU (1997):
Vulnerability of riparian vegetation to
catastrophic flooding: implications for riparian
restoration. Restoration Ecology 45(5), 75-84.
This study examined the site-specific effects of a
large episodic flood on the riparian vegetation within
the floodplain of the San Luis Rey River floodplain
in southern California. Cover of riparian vegetation
was quantified using multispectral airborne
videography. The amount of vegetation destroyed by
the flood from each section varied from nearly zero
to almost 40 percent of pre-flood coverage. The
magnitude of loss in riparian vegetation was most
strongly related to the amount of riparian vegetation
initially present in the floodplain and the amount of
urban surfaces in the nearby watershed. It was
inferred by the results that sites near existing large
areas of intact riparian vegetation and away from
urban development would have the highest potential
for successful long-term restoration.
[FLOOD IMPACTS; RIPARIAN RESTORATION;
RIPARIAN VEGETATION; VIDEOGRAPHY]

723. Hawkins,CP; Kershner,JL; Bisson,PA;
Bryant,MD; Decker,LM; Gregory,SV;
McCullough,DA; Overton,CK; Reeves,GH;
Steedman,RJ; Young,MK (1993): A hierarchical
approach to classifying stream habitat features.
Fisheries 18(6), 3-11.

The paper proposes a hierarchical system of
classifying stream habitats based on three
increasingly fine descriptions of the morphological
and hydraulic properties of channel geomorphic
units. Channel geomorphic units are defined as areas
of relatively homogeneous depth and flow that are
bounded by sharp gradients in both depth and flow.
Differences among these units provide a natural basis
for habitat classification that is independent of spatial
scale. At the most general level of resolution, they
divide channel units into fast- and slow-water
categories that approximately correspond to the
commonly used terms "riffle" and "pool". Within the
fast-water category, they identify two subcategories
of habitat, those that are highly turbulent (falls,
cascades, chutes, rapids, and riffles) and those with
low turbulence (sheets and runs). Slow-water habitats



include pools formed by channel scour (eddy pools,
trench pools, channel pools, convergence pools,
lateral scour pools, and plunge pools) and those
formed behind dams. Dammed pools include those
obstructed by debris dams, beaver dams, landslides,
and abandoned channels. Backwaters are a kind of
dammed pool. Fishes and other stream organisms
distinguish among these habitats at one or more
levels of the hierarchy. Habitats defined in this way
represent an important habitat template on which
patterns of biological diversity and production form.
[CLASSIFICATION; FISHERIES; RIPARIAN
HABITAT]

724. Hawkins,RH; Ward,TJ (1998): Site and
cover effects on event runoff, Jornada
Experimental Range, New Mexico. p.361-370. 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.

At various locations on the Jornada Long-Term
Ecological Research Site in southern New Mexico,
measurements were made including: event rainfall
depth, runoff depth, and periodic cover density.
Results showed differences within groups, between
groups, and with cover. Findings affirm customary
but seldom confirmed expectations - that the most
hydrologic improvement per unit of cover would be
on the better sites and that vegetation management
for hydrologic benefits on the harsher sites is futile.
[HYDROLOGY; RUNOFF; VEGETATION
MANAGEMENT]

725. Heatwole,CD; Bottcher,AB; Baldwin,LB
(1986): Basin scale model for evaluating best
management practice implementation programs.
Transactions of the American Society of
Agricultural Engineers 29(2), 439-444.

The Basin model provides field scale simulation
of over 50,000 five-acre grid cells and contains a
methodology for combining these cell results to
predict basin-wide reduction in N and P loading. This
enables basin-wide analysis of various
implementation scenarios in which management
alternatives are applied are applied selectively to
each cell. Analysis of 15 different scenarios shows
fencing of beef and dairy cattle from streams and
wetlands to be the single most effective management
practice in Florida.
[BEST MANAGEMENT PRACTICES;
DRAINAGES; GRAZING IMPACTS; MODELING;
WATER RESOURCE MANAGEMENT]

726. Heede,B (1976): Gully development and
control: The status of our knowledge. USDA
Forest Service, Research Paper RM-169. 42 p.
Gully formation is discussed in terms of
mechanics, processes, morphology, and growth
models. Design of gully controls should draw on our
understanding of these aspects. Establishment of an
effective vegetation cover is the long-term objective.
Structures are often required. The least expensive,
simply built structures are loose rock check dams,
usually constructed with single- or double-wire
fences. Prefabricated concrete dams are also
effective. Functional relationships between dams,
sediment catch, and costs, as well as a critical review
of construction procedures, are also discussed.
[CHECK DAMS; GEOMORPHOLOGY; GULLY
CONTROL; RIPARIAN RESTORATION]

727. Heede,B (1977): Case study of a watershed
rehabilitation project: Alkali Creek, CO. USDA
Forest Service, Research Paper RM-189. 18 p.

The Alkali Creek project described herein may
have been unique because of the availability of
intensive background data. All gullies had been
thoroughly surveyed and eight precipitation gages
had been installed. Objectives were to: 1) rehabilitate
the depleted watershed by vegetative and engineering
measures; 2) test their combined effectiveness on
restoration; and 3) develop new treatment approaches
where required.

[CHECK DAMS; EROSION CONTROL;
VEGETATION MANAGEMENT; WATERSHED)]

728. Heede,B (1985): Interactions between
streamside vegetation and stream dynamics.
p.54-58. 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.

Before managers attempt to alter natural riparian
systems, they need to consider the interrelationships
between vegetation and natural processes. Logs that
fall across channels from streamside forests dissipate
flow energy, maintain channel stability, decrease
bedload movement, and enhance water quality.
[CHANNEL MORPHOLOGY; RIPARIAN
VEGETATION; STREAM ECOLOGY; WOODY
DEBRIS]

729. Heede,BH (1966): Design, construction and

cost of rock check dams. USDA Forest Service
Research Paper RM-20. 20 p.
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During construction of the check dams in 1965,
detailed records were kept on time and materials
expended for each work phase and structure. Costs
were based on 1965 values and should be converted
into present day values/prices. Indices of these values
give an insight into the intricate relationships
between costs of different types of check dams and
between costs of dams and channel characteristics.
These indices will hold true for other watersheds.
[CHECK DAMS; EROSION CONTROL;
RIPARIAN RESTORATION]

730. Heede,BH (1971): Characteristics and
processes of soil piping in gullies. USDA Forest
Service Research Paper RM-68. 15 p.

Soil piping was observed on a study area for
more than 4 consecutive years. During this time a
complete topographic survey of a soil pipe, pictures
of its interior, and analyses of soil and sediment
samples from the interior and from flows through the
pipe were made. Observations indicated that piping
may not only lead to a karst-like topography along
gullies, but may indeed help induce reclamation of
the soils. A second study was initiated to investigate
the latter premise.

[GEOMORPHOLOGY; GULLY CONTROL;
SOILS]

731. Heede,BH (1976): Equilibrium condition
and sediment transport in an ephemeral mountain
stream. p.97-102. In: Volume 6 of Hydrology and
water resources in Arizona and the Southwest.
Proceedings of the 1976 meeting of the Arizona
Section of the American Water Resources
Association and Hydrology Section. Arizona
Academy of Science. Tucson, AZ.

Flow frequency curves supported the hypothesis
that channel-forming flows are exceptional events in
ephemeral mountain streams. This was substantiated
by the lack of a relationship between sediment
production and sediment yield. Numerous bed nick-
points indicated channel instability, despite gravel
bars and log steps that are a part of the slope
adjustment processes. Due to differences in structural
density between bars and steps, size distribution of
the sediment deposits above them differs. Although
only qualitative guidelines are presented the
watershed or wildlife manager should be in a position
to utilize the formation of gravel bars and log steps
for his management goals.

[CHANNEL DYNAMICS; GEOMORPHOLOGY;
HYDRAULICS; RIPARIAN ECOLOGY]

732. Heede,BH (1977): Rehabilitation of
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disturbed watersheds through vegetation
treatment and physical structures. Research Note.
USDA Forest Service. Rocky Mountain Forest and
Range Experiment Station. 7 p.

Watersheds can be successfully rehabilitated by
combining physical structures with vegetation
management. This combination of treatments in the
southern Rocky Mountains reduced suspended
sediment by 95 percent in 11 years, reduced erosion
rate in waterways by 80 percent after 12 years, and
produced perennial streamflow in a formerly
ephemeral gully system 7 years after treatment.
Results indicate that stabilization could be achieved
by placing physical structures only in the mainstream
gully, the larger tributary gullies and the head-cuts of
discontinuous gullies. Placing physical structures
only at strategic locations could have reduced
treatment costs 30 percent. This study demonstrated
the need for basing watershed rehabilitation
treatments on basic geomorphic processes.
{EROSION CONTROL,; RIPARIAN
RESTORATION; WATERSHED]

733. Heede,BH (1978): Designing gully control
systems for eroding watersheds. Environmental
Management 2(6), 509-522.

Effective design of gully control systems must
consider the gully network as a whole and be based
on geomorphological indicators such as type of
network, stream order, and stage of development.
Consideration of geomorphological characteristics
allows a ranking of gully treatment priorities that, in
turn, promises the highest return for expenditures.
Relationships between sediment catch, channel
gradient, treatment cost, and height of check dams in
a treatment system are presented. Return is
considered within a physical rather than economic
framework. Future soil savings are the main focus.
[CHECK DAMS; GEOMORPHOLOGY; GULLY
CONTROL; VEGETATION MANAGEMENT]

734. Heede,BH (1979): Deteriorated watersheds
can be restored: A case study. Environmental
Management 3(3), 271-281.

In this study, check dam systems, aided by
improved vegetative cover through reduced cattle
grazing and plantings, stabilized not only the
structurally treated gullies, but also gullies within the
network that were not structurally treated. Check
dams decreased gully depth by accumulating
sediment deposits. [n turn, guily bank stabilization
was hastened and alluvial aquifer volumes increased.
Perennial streamflow was renewed after seven
treatment years. Within 11 years, check dam systems



and improved vegetation reduced sediment loads in
the flows by more than 90 percent. Only part of a
gully network requires structural treatment. The
mainstream gully, and those tributaries controlling
the local base levels of others, are the critical
segments that should be structurally treated.
[GULLY CONTROL; SOILS; WATERSHED]

735. Heede,BH (1980): Stream dynamics: An
overview for land managers. USDA Forest
Service. General Technical Report RM-72. 26 p.

Concepts of stream dynamics were demonstrated
through discussion of processes and process
indicators; theory is included only where helpful to
explain concepts. Present knowledge allows only
qualitative prediction of stream behavior. However,
such predictions show how management actions will
affect the stream and the environment.
[CLASSIFICATION; HYDROLOGY; RIPARIAN
MANAGEMENT ZONE]

736. Heede,BH (1981): Dynamics of selected
mountain streams in the western USA. Zeit. fur
Geomorph. N.F. 25(1), 17-32.

In high mountain regions, channel slope
adjustments are required to offset steep potential
gradients that otherwise would cause excessive
erosion, resulting in deeply incised channels and over
steepened valley slope sides. The process study
demonstrates adjustment within six streams, located
in Arizona and Colorado, not only progressed by the
formation of gravel bars transverse to the flow, but
also by the incorporation of downed timber into the
streambed. Thus, streamside forests became an
important part of the hydraulic geometry. The
concept of dynamic equilibrium was applied to
evaluate stream stability conditions. There was a
significant negative correlation between gravel bars,
log steps, and channel gradient in the equilibrium
streams, but not in the non-equilibrium streams. The
evaluation was based on morphologic and hydraulic
indicators. This indicated that knowledge of the
longitudinal profile and the yearly runoff
characteristics only are required to determine the
dynamic equilibrium condition. Dynamic equilibrium
existed if the profile was concave and streamflow
perennial, and it did not exist if the profile was
convex and streamflow ephemeral.

[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; GEOMORPHOLOGY]

737. Heede,BH (1982): Gully control:
Determining treatment priorities for gullies in a
network. Environmental Management 6(5),

441-451.

This report addresses a newly developed
procedure for setting priorities in gully control. It
explains basic gully systems and developments as
influenced by geomorphologic processes on which
the proposed procedure is based. These processes
consist of two types: one, representing interactions
between the individual gullies of a network; the
other, mechanisms initiated within a given gully by
localized instability conditions. Classifying gullies
into continuous and discontinuous types not only
allows determination of network types but also points
to critical locations that must be considered by the
designer.

[CHECK DAMS; EROSION CONTROL;
GEOMORPHOLOGY; GULLY CONTROL]

738. Heede,BH (1986): Balance and adjustment
processes in stream and riparian systems. p.3-7. In
Proceedings of the 1986 Wyoming water and
streamside zone conference. 28-30 April 1986.
Casper, WY,

All natural systems are dynamic and are
changing regardless of man's or other influences.
Natural processes within and between systems will
eventually restore dynamic equilibrium after
disturbances, but control measures may be desirable
to speed the processes after serious disruptions.
Control measures must work with, rather than
against, ongoing natural adjustment processes.
[CHANNEL DYNAMICS; GEOMORPHOLOGY;
RIPARIAN ECOLOGY]

739. Heede,BH (1986): Designing for dynamic
equilibrium in streams. Water Resources Bulletin
22(3), 351-357.

Streams are dynamic systems, so steady state
does not exist for any appreciable period of time.
Streams in dynamic equilibrium respond quickly to
change, regaining a new equilibrium. From the
response system it follows that there is a causative
reason why a stream meanders, degrades, or
aggrades. The actions represent adjustment
processes. Local base level change represents one of
the most influential channel changes, especially the
lowering of this level. Loss of base level may cause
degradation throughout a stream network, because
the main stem is the base level for all its tributaries.
Often, degradation causes bank instability and
lowering of streamside water tables that, in turn,
endanger the riparian ecosystem. Preventing local
base level changes of a stream network, therefore, is
a cost-effective measure.

[CHANNEL DYNAMICS; CHECK DAMS;



GEOMORPHOLOGY]

740. Heede,BH (1987): Opportunities and limits
of erosion control in stream and gully systems. In:
Proceedings of the 18th International Erosion
Control Association conference: You're gambling
without it. Reno, NV,

The selection of erosion control projects should
be based on expected returns from the project.
Returns are influenced by the ongoing physical
processes and the advance of the system toward a
new dynamic equilibrium. If the ongoing adjustment
processes can attain equilibrium within an acceptable
time period, human interference will not be required.
Interactions between gullying and soil piping
processes in sodic soil are an example. Other
examples demonstrate the intricate processes in
streams and gullies, and stress the interactions
between different natural systems. Thus, gully
erosion may be caused by a degrading river system a
great distance from the gully. Or a river may aggrade
its bed because a riparian community upstream was
destroyed. Cause and effect must be determined for
effective control, which often is difficult due to
separation in time and space.

[CHANNEL DYNAMICS; GULLY CONTROL;
RIPARIAN RESTORATION; SOILS]

741. Heede,BH; DeBano,LF (1984): Gully
rehabilitation - a three-stage process in a sodic
soil. Soil Science of America Society Journal 48,
1416-1422.

The geomorphic, edaphic, and vegetation
changes occurring in sodic soils were studied during
a gully rehabilitation project in western Colorado.
Data analysis showed that gully rehabilitation
occurred in three stages: nonvegetated sodium banks
disintegrated; the colluvial material from these
eroded banks was weathered and leached; and,
finally, when enough sodium had been leached from
the eroded material, it was stabilized and vegetated as
older colluvial material at the base of high sodium
gully banks or as channel alluvium deposited behind
gully structures. These changes led to an overall
stabilization of the gullies and reduced suspended
sediment and peak flows.

[EROSION CONTROL; GULLY CONTROL;
RIPARIAN RESTORATION]

742. Heede,BH; Harvey,MD; Laird,JR (1988):
Sediment delivery linkages in a chaparral
watershed following a wildfire. Environmental
Management 12(3), 349-358.

A study of sediment delivery and redistribution
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following chaparral wildfire, Arizona, US. Channel
processes were interpreted from sequential aerial
photographs, field measurements of sediment
delivery, and overland flow from ten micro-
watersheds (erosion pavement-no vegetation, erosion
pavement with vegetation buffer strips, open
chaparral cover). Before the fire, the bulk of the
sediment was stored in colluvial deposits.
Immediately following the fire, sediment eroded
from hillslopes into the channels. Sediment was still
not exported from the basin 33 years later. Relatively
rapid vegetation recovery led to the reestablishment
of chaparral buffer strips on most channel banks.
[CHANNEL MORPHOLOGY; EROSION;
SEDIMENT TRANSPORT; WATERSHED;
WILDFIRE]

743. Heede,BH; Rinne,JN (1990): Hydrodynamic
and fluvial morphologic processes: Implications
for fisheries management and research. North
American Journal of Fisheries Management 10(3),
249-268.

Streamflow, sediment transport, and channel
morphology have been used in the past to describe
the interactions between physical and biological
processes. Interaction of the hydraulic and
morphological factors creates either equilibrium or
disequilibrium. Indicators are given for the type of
equilibrium condition. Characteristics of fish habitat
must be modified with great care, only if: 1) the
causes for undesirable condition are known; and 2)
the measures will be compatible with future stream
development.

[FISH HABITAT; FISH MANAGEMENT;
HYDROLOGY]

744. Heifetz,J; Murphy,ML; Koski, KV (1986):
Effects of logging on winter habitat of juvenile
salmonids in Alaskan streams. North American
Journal of Fisheries Management 6(1), 52-58.
Effects of logging on preferred winter habitat of
juvenile salmonids were assessed by comparing the
area of preferred habitat in 54 reaches. Most
wintering coho salmon, Dolly Varden, and steelhead
occupied deep pools with cover (i.e. upturned tree
roots, accumulations of logs, and cobble substrate).
Seventy-three percent of all pools had significantly
less area of pool habitat than old-growth reaches.
Buffer strips protected winter habitat of juvenile
salmonids by maintaining pool area and cover within
pools. In some cases, blow-down from buffer strips
added large organic debris to the stream and
increased the cover within pools.
[BUFFER STRIPS; FISHERIES; LOGGING



seepage from the wetlands. Difference in seepage
rate was attributed to two factors: 1) hydraulic
conductivity of sand and gravel versus till; and 2)
wetlands over till were flow-through ponds and
wetlands over sand and gravel were primarily
groundwater recharge areas.

[CREATED WETLANDS; GROUNDWATER;
HYDROLOGY]

752. Henszey,RJ; Skinner,QD; Wesche, TA
(1998): Estimating root depths from diurnal water
table fluctuations along the Platte River in
Nebraska. p.119. Potts,DF |ed.]. In: Rangeland
management and water resources: Proceedings of
the AWRA specialty conference. American Water
Resources Association. 27-29 May 1998. Reno,
NV.

An accurate and potentially inexpensive method
for describing root zones could use the diurnal water
table fluctuations caused by evapotranspiration to
estimate root depth. The technique was tested in wet
meadows along the Platte River in central Nebraska.
Relationships at five sites were developed by
converting the diurnal water table fluctuations to
daily evapotranspiration amounts, with adjustments
for seasonal variations. A best-fit curve was used to
identify the depth where evapotranspiration no longer
affected the water table. Estimated maximum root
depths for sedge (Carex spp.) meadows was 85-90
cm. Estimated root depth for meadows with big
bluestem (4ndropogon gerardii) and Indian grass
(Sorgastrum nutans) was 165-170 cm. Preliminary
observations suggest that roots occur to at least 75
percent of the estimated maximum root depth.
[BELOW-GROUND BIOMASS; PLATTE RIVER;
ROOT DEPTH; WATER TABLE EFFECTS]

753. Henszey,RJ; Wolff,SW; Wesche,TA;
Skinner,QD; Hubert, WA (1988): Assessment of a
flow enhancement project as a riparian and
fishery habitat mitigation effort. p.88-93. In:
Mutz,RE; Cooper,DJ; Scott, ML; Miller,LK |[eds.]
Restoration, creation, and management of wetland
and riparian ecosystems in the American West.
As part of mitigation procedures for impacts
caused by a water development project in the Little
Snake River Drainage, Wyoming, the flow in a
previously ephemeral watercourse on the east slope
of the Laramie Range is being enhanced to create a
perennial stream. Water used to enhance this flow is
obtained by transbasin diversion. The mitigation is
being done in hopes of enhancing the riparian and
fishery habitat. This paper describes the study to
assess the results of this action and the feasibility of
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applying this strategy to other watersheds.
[FISHERIES; RIPARIAN HABITAT; STREAM
ECOLOGY; STREAM FLOW]

754. Hewitt,111,MJ (1990): Synoptic inventory of
riparian ecosystems: The utility of Landsat
Thematic Mapper data. Forest Ecology and
Management 33/34, 605-620.

It is estimated that 66 percent of the naturally
occurring vegetation of the U.S. has been eradicated
since 1776. Even though riparian zones are critical to
the maintenance of wildlife populations, no adequate
methods exist for the synoptic inventory and
assessment of this resource. Results of a feasibility
study in central Washington are presented. The map
accuracy assessment in this study was only 80
percent but recommendations for improving accuracy
are discussed. High resolution satellite systems
potentially provide the means to synoptically
inventory riparian habitat.

[INVENTORY; REMOTE SENSING; RIPARIAN
HABITAT]

755. Hey,RD (1982): Gravel-bed rivers: Form
and processes. p. 5-13. In: Gravel bed rivers. [Eds:
Hey,RD; Bathurst,JC; Thorne,CR|. John Wiley
and Sons, Ltd. New York, NY.

The methods available for predicting the three-
dimensional morphology of gravel-bed rivers is
presented. Empirical models can only be used to
predict the dimensions of stable channels under
certain conditions. Process-response models, in
contrast, are universally applicable provided they are
based on general equations defining the operation of
channel processes. These models are demonstrated to
explain how rivers modify their overall shape and
dimensions, predict regime conditions and simulate
the dynamic adjustments of a river system to
erosional and depositional activity.

[CHANNEL MORPHOLOGY; MODELING]

756. Hey,RD (1986): River mechanics. Journal of
the Institute of Water Engineers and Scientists
40(2), 139-158.

This paper reviews recent research on river
mechanics and considers the application of those
principles for river engineering. Design methods,
flood alleviation, and land drainage schemes could
benefit from research findings.

[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; SEDIMENT TRANSPORT]

757. Hibbs,D; Giordano,P (1994): Structure,
composition, and dynamics of riparian buffer



IMPACTS; RIPARIAN HABITAT]

745. Heimlich,RE (1988): The swampbuster
provision: Implementation and impact. p.87-94.
In: Stuber,PJ [tech. coord.]. Proceedings of the
national symposium on protecting wetlands from
agricultural impacts. 25-29 April 1988. Ft. Collins,
CO. USDI Fish and Wildlife Service. Biological
Report 88(16).

The location and conversion probability of
wetlands were analyzed in relation to direct
government payments for U.S. counties.
Swampbuster provisions will likely retard conversion
on only about one-third of convertible wetlands. The
author suggests that preservation of our wetland
heritage, because federal programs fall short, may
now be up to state and local efforts.
[AGRICULTURAL IMPACTS; RIPARIAN
HABITAT; WETLANDS]

746. Heinze,DH (1991): Willows of Montana.
Riparian Technical Bulletin No. 2. USDI Bureau
of Land Management. Billings, MT. 69 p.

This bulletin is a technical guide to assist field
people in the identification of 34 species of Salix.
[RIPARIAN HABITAT; RIPARIAN SHRUBS;
WILLOW]

747. Helm,WT (1985): Glossary of stream
habitat terms. American Fisheries Society,
Western Division. 34 p.

Realizing the need for standardization of
nomenclature, the American Fisheries Society
undertook the effort to generate the compilation of
this glossary. It was developed to encourage
consistent use of those terms by multi-disciplinary
workers involved in the inventory and analysis of
stream habitat.

[CLASSIFICATION; DEFINITIONS; GLOSSARY;
RIPARIAN HABITAT]

748. Hemond, HF; Benoit, J (1988): Cumulative
impacts on water quality functions of wetlands.
Environmental Management 12(5), 639-653.

The total effect of cumulative impacts on the
water quality functions of wetlands cannot be
predicted from the sum of the effects each individual
impact might have. Wetland water quality functions
result from the operation of many individual, distinct,
and quite dissimilar mechanisms. It is, therefore,
necessary to consider the nature of each individual
process. Consideration of these processes suggests
that many common wetland alterations probably do
entail cumulative impacts.

[CUMULATIVE IMPACTS; WATER QUALITY:;
WETLANDS]

749. Hemstrom,MA (1989): Integration of
riparian data in a Geographic Information
System. p.17-22. In: GresswelLRE; Barton,BA;
Kershner,JL [eds.]. Riparian resource
management: An educational workshop. 8-11 May
1989. USDI Bureau of Land Management.
Billings, MT.

A geographic information system (GIS) offers
the opportunity to integrate stream resource
information at the watershed scale. A case study is
presented that uses several layers of information and
their uses in developing a stream enhancement
model. The GIS map and information bases for
Cummins Creek, Oregon Coast Range, included
geomorphic stream reaches, stand conditions, plant
associations, large woody debris survey, and the
stream network. Integration of these data bases
allows analysis of the distribution of large woody
debris, potential input of woody debris from riparian
stands, and the location of areas most suitable for
silvicultural treatment to increase the representation
of decay-resistant wood in riparian stands.

[GiS; RIPARIAN HABITAT; STREAM
ECOLOGY]

750. Henke,RJ (1994): Using geographic
information systems to manage wetlands and
riparian areas. p.101-103. In: Issues and
technology in the management of impacted
wildlife: Proceedings of the 6th symposium. 6-8
April 1994. Boulder, CO.

GIS is a common computer tool for projects
involving natural resources and is designed to
manage, analyze, and display spatial data. The
ARC/INFO GIS software package can be used to
facilitate the identification, delineation, monitoring,
and impact assessment of wetlands and riparian
areas. This tool enables planners and scientists to
analyze large remote sites quickly and economically.
[GIS; MONITORING; RIPARIAN HABITAT;
WETLANDS]

751. Hensel,BR; Miller,MV (1991): Effects of
wetlands creation on groundwater flow. Journal
of Hydrology 126, 293-314.

Changes in groundwater flow near Experimental
Wetland Areas were observed during monthly
monitoring of groundwater elevation in nested
piezometers and shallow observation wells before
and after the wetlands were filled with water.
Increase in groundwater levels was a result of
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strips. p.14-16. 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
Geomorphology was important to riparian
vegetation structure. Vegetation on terraces adjacent
to streams differed from vegetation on slopes.
Overstory cover and basal area were higher on
terraces than slopes. Comparing slopes within buffer
strips with slopes within intact riparian forest showed
increased shrub cover and lowered overstory basal
area cover in buffers. Alder-dominated buffer strips
were found to be quite biologically stable leading to
concerns about the long-term supply of conifers.
[BUFFER STRIPS; GEOMORPHOLOGY;
RIPARIAN FOREST; RIPARIAN HABITAT]

758. Hibbs,DE; Giordano,PA (1996): Vegetation
characteristics of alder-dominated riparian buffer
strips in the Oregon Coast Range. Northwest
Science 70(3), 213-222.

The authors examined the effects of harvesting
adjacent trees on tree regeneration, understory
development, and overstory dynamics in riparian
buffer strips and compared them with undisturbed
riparian communities. Through a chronosequence of
buffers aged 0 to 32 years, little change in overstory
composition or cover was observed. Tree
regeneration was scarce. The alder-dominated
community appeared largely resistant to
environmental changes associated with becoming
buffer strips. Future tree regeneration may be limited
after alder senescence.

[RIPARIAN FOREST; RIPARIAN HABITAT;
RIPARIAN SHRUBS]

759. Hickin,EJ (1983): River channel changes:
Retrospect and prospect. International
Association of Sedimentologists 6 (Spec. Publ),
61-83.

This paper reviews some of the major
developments in the study of channel changes during
this century and offers comments on the direction of
future research. Topics addressed include the relation
of channel equilibrium to time-scale, the process
relations of the formal theory of equilibrium
channel-morphology, regime theory and hydraulic
geometry, complex channel response,
human-induced channel adjustments, and channel
changes of the Holocene and Pleistocene.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; GEOMORPHOLOGY:;
HYDRAULICS]

760. Hickin,EJ (1984): Vegetation and river
channel dynamics. Canadian Geographer 28(2),
111-126.

The physical science of fluvial geomorphology
is flawed because it ignores processes that are not
easily quantifiable and statistically or physically
manipulable. Vegetation may exert significant
control over fluvial processes and morphology
through five mechanisms: flow resistance, bank
strength, bar sedimentation, formation of log-jams,
and concave-bank bench deposition. Examples of
these are presented and the research implications of
each are discussed.

[CHANNEL MORPHOLOGY:;
GEOMORPHOLOGY; RIPARIAN VEGETATION]

761. Hicks,L; Warren,A (1996): Loco Creek
watershed project. p.139-140. In: Evans,KE
[comp.]. Sharing common ground on western
rangelands: Proceedings of a livestock/big game
symposium. 26-28 Feb 1996. Sparks, NV. USDA
Forest Service. General Technical Report
INT-GTR-343. 164 p.

Concerns about high stocking rates within
riparian areas on the Morgan-Boyer grazing
allotment in south-central Wyoming preceded a
collaborative alliance of ranchers and agency
representatives. The project employed drift fencing,
upland water development, prescribed burning,
vegetative plantings, and installation of instream
structures. Stocking rates and season of use were not
changed. After 4 years, better function of the
watershed and riparian areas were noted; stream
channel morphology and hydrology improved; and,
riparian vegetative communities expanded in both
cover and height - facilitating the introduction of
trout into Loco Creek.

[GRAZING IMPACTS; INSTREAM
STRUCTURES; RIPARIAN; RIPARIAN
MANAGEMENT ZONE]

762. Hicks,L; Warren,A; Hicks,C (1996): Upper
Muddy Creek coordinated resource management.
p-125-128. In: Evans,KE [comp.]. Sharing
common ground on western rangelands:
Proceedings of a livestock/big game symposium.
26-28 Feb 1996. Sparks, NV. USDA Forest
Service. General Technical Report INT-GTR-343.
164 p.

On the Muddy Creek CRM, numerous people of
diverse backgrounds came together to develop a
common goal and conservation ethic on land
management. The ecosystem management concept
assured that all users and impacts of the area were
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addressed.

[COLLABORATION; ECOSYSTEM
MANAGEMENT; RIPARIAN MANAGEMENT
ZONE; WATERSHED]

763. Higgins,DA; Maloney,SB; Tiedemann,AR;
Quigley,TM (1989): Storm runoff characteristics
of grazed watersheds in eastern Oregon. Water
Resources Bulletin 25, 87-100.

Rainfall and runoff data from 485 storms during
the summers of 1979-84 were evaluated to
characterize storm runoff and peak flows for 13 small
watersheds in the Blue Mountains of eastern Oregon
and to determine differences between grazing
intensities and vegetation types. Four levels of
grazing intensity had no effect on storm runoff.
[GRAZING IMPACTS; HYDROLOGY; RUNOFF;
WATERSHED]

764. Higgins,DA; Tiedemann,AR; Quigley,TM;
Marx,DB (1989): Streamflow characteristics of
small watersheds in the Blue Mountains of
Oregon. Water Resources Bulletin 25(6),
1131-1149.

Many studies on storm runoff and grazing have
two basic limitations. Most have determined
infiltrations and runoff from small plots; relatively
few have evaluated responses of entire watersheds. In
this study, 7 years of streamflow data were evaluated
for 13 small watersheds, with different grazing
intensities and vegetation types. Four levels of
grazing intensity had no effect on storm runoff.
[GRAZING IMPACTS; HYDROLOGY; RUNOFF;
WATERSHED]

765. Hilderbrand,RH; Lemly,AD; Dolloff,AC;
Harpster,KL (1997): Effects of large woody debris
placement on stream channels and benthic
macroinvertebrates. Canadian Journal of Fish
Aquatic Science 54, 931-939.

As an experimental stream restoration technique,
large woody debris (L WD) was added to two streams
in Virginia. Random and systematic log placements
were compared in low-and high-gradient streams.
Pool area increased 146 percent in the systematic
placement and 32 percent in the random placement
sections of the low-gradient stream. The
high-gradient stream, however, changed very little
after LWD placements. Logs oriented as dams were
responsible for all pools created by additions
regardless of method or placement. Greater numbers
of pools were created by single log placement. Total
benthic macroinvertebrate abundance did not change
as a result of LWD additions in either stream.
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[CHANNEL DYNAMICS; LARGE WOODY
DEBRIS; MACROINVERTEBRATES; RIPARIAN
RESTORATION]

766. Hill,AR (1996): Nitrate removal in stream
riparian zones. Journal of Environmental Quality
25(4), 743-755.

The current consensus is that most riparian zones
effectively remove NO3 from subsurface water.
However, research has not focused on the
relationship between hydrology and chemistry
within the context of the riparian zone hydrogeologic
setting. Most riparian zones that remove NO3 occur
in landscapes with impermeable layers near the
ground surface. Limited research suggests that
riparian zones have less effect on NO3 transport in
hydrogeologic settings where groundwater has little
interaction with vegetation and sediments because
flow occurs mainly across the surface, or at depth
beneath the riparian zone before discharging to the
stream. An interdisciplinary approach is needed to
provide a better understanding of NO3 regulation in
riparian zones.

[GROUNDWATER; HYDROLOGY; NUTRIENT
CYCLES; POLLUTION]

767. Hill,DP (1985): The site signature method of
land suitability planning in river corridors.
p-398-402. 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.

A performance-based methodology was
developed for location and construction of a variety
of land use applications in fragile environments.
Landscape synthesis and land uses were represented
by graphic "signatures". Through synthesis, a land
suitability plan was created. Site specific
performance criteria assure environmental protection
while allowing developers locational flexibility.
[HUMAN IMPACTS; PLANNING; RIPARIAN
HABITAT]

768. Hil,LMT; Platts, WS (1998): Ecosystem
restoration: A case study in the Owens River
Gorge, CA. Fisheries 23(11), 18-27.

The Owens River Gorge Project aims at
returning the river channel, dewatered for more than
50 years, to a functional riverine-riparian ecosystem.
The passive, or natural, restoration approach focused
on the development of riparian habitat and channel
complexity using incremental increases in pulse and



base flows. Increasing pulse and base flows resulted
in establishment and rapid growth of riparian
vegetation on all land forms, and the formation of
good quality micohabitat features (pools, runs, depth,
and wetted width). An extremely complex and
productive habitat now occupies these bottomlands.
A healthy fishery in good condition has quickly
developed in response to habitat improvement,
[FISHERIES; PASSIVE RESTORATION;
RIPARIAN RESTORATION]

769. Hill,WR; Knight, AW (1987): Experimental
analysis of the grazing interaction between a
mayfly and stream algae. Ecology 68(6), 1955-
1965.

Interaction between the grazing mayfly and
periphyton in a small, northern California stream was
examined by manipulating the density of the mayfly .
The mayfly significantly depressed the periphyton
standing crop. It also influenced two structural
attributes of periphyton, increasing the amount of
Chlorophyll A per unit biomass and decreasing the
relative contribution of the loose, upper layer to total
periphyton biomass.

[ALGAE; INVERTEBRATES; STREAM
ECOLOGY]

770. Hinchman,VH; Birkeland,KW (1995): Age
prediction based on stem size for riparian
cottonwood stands. The Southwestern Naturalist
40(4), 406-409.

Accurate estimations of tree age based on size
are useful for hydrologic and geomorphic studies of
riparian environments. The use of stem size to predict
age for Fremont cottonwood is assessed based on
increment bores and stem diameter measurements
along two rivers of the southwestern United States.
Predictive models for tree age were established for
creeks in Utah and Arizona and were compared to
previously published regression equations. Results
indicated that good age-size relationships exist within
short reaches with uniform geomorphic site
conditions. However, these correlations may not hold
for entire drainage basins, or larger geographic areas.
[COTTONWOOD; RIPARIAN FOREST;
RIPARIAN HABITAT; TREE SIZE]

771. Hindley,E (1996): Observing physical and
biological change through historical photographs.
USDI Bureau of Land Management. Technical
Report 1737-13.

This publication provides an approach for using
historical photos to analyze vegetation and stream
channel conditions and trends for riparian-wetland

areas. Historic photographs can portray the character
of landscapes as they were many years ago. Retaking
photos from the same location can provide
comparisons from which vegetation and stream
channel changes can be objectively described. Visual
comparisons can also be useful in depicting the
dynamic nature and resiliency of ecosystems, and
dispelling some of the myths that exist regarding
historic conditions and their causes.

[AERIAL PHOTO; CHANNEL DYNAMICS;
HISTORIC RECORDS; PLANT COMMUNITIES;
RIPARIAN MANAGEMENT ZONE]

772. Hines,C; Bradshaw,GA (1997): Landscape
analysis of black cottonwood community
dynamics, Grande Ronde River, Oregon, USA:
Assessing restoration potential and long-term
viability. p.109. In: Abstracts. 1997 Annual
meeting of the Ecological Society of America
jointly with The Nature Conservancy. 10-14
August 1997. Albuquerque, NM.

Black cottonwood communities in the West have
been severely degraded by intensive grazing,
irrigation, and mining activities in the last century. In
this study, historic and current populations were
examined to evaluate restoration capacity given
present day geomorphic conditions and land use
patterns. There is discussion relative to the feasibility
of restoration plans seeking reestablishment of viable
riparian plant communities.

[COTTONWOOD; RIPARIAN FOREST;
RIPARIAN RESTORATION]

773. Hixson,S; Herman,D (1998): A practical
approach for documenting cattle effects on water
and soils resources. p.209-216. 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.

USDA Forest Service field interdisciplinary
teams evaluated both upland and riparian cattle use to
determine compliance to Best Management Practices
(BMPs) and forest plans.

[BEST MANAGEMENT PRACTICES; GRAZING
IMPACTS]

774. Hoag,JC (1992): Planting techniques from
the Aberdeen, 1D, plant materials center for
vegetating shorelines and riparian areas.
p-163-166. In: Clary,WP; McArthur,ED;
Bedunah,D; Wambolt,CL [comp.|. Proceedings -
Symposium on ecology and management of
riparian shrub communities. USDA Forest
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Service. General Technical Report INT-289.

The following woody riparian species were
effective in shoreline protection and revegetation of
eroded stream channels: coyote willow, dwarf blue
Artic willow, laurel willow, prairie willow,
"Siouxland" eastern cottonwood, "Imperial" Carolina
poplar, and robust poplar. Hormones, fungicides, and
fertilizer did not consistently enhance survival or
establishment.

[PLANT MATERIALS; RIPARIAN
RESTORATION; RIPARIAN SHRUBS]

77S. Hoar,AR; Erwin,MJ (1985): Relationships
between the expansion of agriculture and the
reduction of natural riparian habitat in the
Missouri River floodplain of northeast Montana,
1938 - 1982. p. 250-256. 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.

Over a 45-year period, the floodplain
composition of the Missouri River at four points in
time is described. Broad changes in the area, density,
and percent of the floodplain represented by
agriculture and other developed land and three
general riparian cover types are documented.
Evidence is provided of the patterns and rates at
which riparian cover types were lost or gained,
including the conversion of agricultural and other
developed land.

[AGRICULTURAL IMPACTS; FLOODPLAIN
MANAGEMENT; RIPARIAN HABITAT;
RIPARIAN VEGETATION]

776. Hockberger,Jr.JJ. (1986): Indiscrete
regulation of indiscrete sources: The Idaho water
quality standards and control of sediment impacts
on salmon and steelhead spawning and rearing
habitat. Idaho Law Review 22, 469 p.

Crucial streams in ldaho capable of supporting
anadromous salmonid populations flow through the
[daho batholith, a geologic area characterized by
steep slopes and fragile granitic soils. Logging,
grazing, mining, and other extractive resource uses,
have historically been responsible for tremendous
erosion in the batholith. Denuded land areas increase
erosion leading to increased turbidity and sediment in
streams, which are detrimental to salmonid
populations. Anadromous populations are especially
vulnerable to habitat degradation since if 4 or 5
successive annual classes of spawners returning from
the sea are unable to reproduce, the run will become
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extinct. Much of the 1daho batholith and other
salmonid habitat is overlain by land administered by
the USDA Forest Service. Such lands have come
under increasing scrutiny from those interested in
protecting sensitive habitat. This article gives an
in-depth history of the Idaho water quality standards
for non-point source pollution and an analysis of
these standards along with some comparable
regulations from other Pacific Northwest states.
[CLEAN WATER ACT; FISHERIES; NON-POINT
SOURCE POLLUTION; WATER LAW; WATER
QUALITY]

777. Hoffman,GR; Stanley,LD (1978): Effects of
cattle grazing on shore vegetation of fluctuating
water level reservoirs. Journal of Range
Management 31(6), 412-416.

Shore vegetation of reservoirs develops between
periods of high water; thus annual fluctuations in
water levels, along with cattle grazing as limiting
factors, keep shore vegetation in an early seral stage.
Minimizing both water fluctuation levels and cattle
grazing for a reservoir in a given year, or years,
permits considerably more shoreline vegetation
development.

[{GRAZING IMPACTS; LIVESTOCK EFFECTS;
SHORELINES]

778. Hogan,DL (1989): Channel response to mass
wasting in the Queen Charlotte Islands, British
Columbia: Temporal and spatial changes in
stream morphology. p.125-142. In: Alexander,EB
[ed.]. Proceedings of Watershed '89: A Conference
on the stewardship of soil, air, and water
resources. USDA Forest Service. Juneau, AK.

A paired watershed study was used to compare
stream channels with various ages of mass wasting
disturbance with similar channels in undisturbed
basins. Morphological parameters of relevance to fish
habitats were the focus of the field surveys. Debris
torrent inputs to stream channels establishes sediment
wedges associated with debris jams.
Sedimentological, morphological, and hydraulic
changes occur upstream and downstream of the jams.
Sediment wedges are of two basic types, vertical and
lateral. The location, size, and function of each type
of jam controls morphology and their distribution
along the water course influences the spatial
adjustment of the channel. Results indicate that
severe morphological alterations persist during the
first decade following debris torrenting, but the
channel begins to develop more normal
characteristics during the second and third decades.
After 30 years, the morphological nature of stream



channels begins to resemble undisturbed channels.
[CHANNEL DYNAMICS; CHANNEL
MORPHOLOGY; LARGE WOODY DEBRIS;
RIPARIAN FOREST]

779. Hogg,ID; Williams,DD (1996): Response of
stream invertebrates to a global warming thermal
regime: An ecosystem level manipulation. Ecology
77(2), 395-407.

The thermal regime of a first-order permanent
stream near Ontario, Canada was manipulated in
accordance with global warming predictions. The
effects of a 2.0 - 3.5 degree C water temperature
increase on densities, biomass, species composition,
and life histories of resident stream invertebrates
were examined. The stream was divided
longitudinally at the source into two channels, one
control and one experimental. Following
commencement of the manipulation, these changes
were observed: 1) decreased total animal densities,
particularly Chironomidae (Diptera), 2) earlier onset
of adult insect emergence; 3) increased growth rates
and precocious breeding in Amphipoda; 4) smaller
size at maturity for Plecoptera; and 5) altered sex
ratios for Lepidostoma vernale (Trichoptera). Results
partially corroborated previous laboratory and field
studies but variation of the responses of individual
target species was unexpected and may have been
influenced by the genetic structure of local
populations.

[GLOBAL WARMING; INVERTEBRATES;
RIPARIAN HABITAT; STREAM
TEMPERATURE]

780. Holechek,JL; Berry,TJ; Vavra,M (1987):
Grazing system influences on cattle performance
on mountain range. Journal of Range
Management 40(1), 55-59.

The influences of rest-rotation, deferred rotation,
and season-long grazing systems on cattle diet
botanical composition and quality and weight gains
were studied over 5 years in northeastern Oregon.
There were no significant differences in weight gains
among the three systems. Crude protein, in vitro
organic matter digestibility, and acid detergent fiber
percentages did not differ among systems. Key
forages were Idaho fescue, bluebunch wheatgrass,
and common snowberry. Cattle diet botanical
composition under the 3 grazing systems did not
differ.

[GRAZING IMPACTS; GRAZING TREATMENTS;
MEADOWS]

781. Holechek,JL; Vavra,M; Skovlin,J (1982):

Cattle diet and daily gains on a mountain riparian
meadow in northeastern Oregon. Journal of
Range Management 35(6), 745-747.

The authors evaluated cattle weight gains, diet
botanical composition, and diet quality on riparian
meadow range in eastern Idaho. Pregnant yearling
heifers were used to evaluate livestock performance.
Esophohageally fistulated cows were used to evaluate
diet quality and diet botanical composition. Cattle
diets showed little difference in botanical
composition between periods or years. Grasses
comprised an average of 80 percent of the diet during
the 3-year study period. Kentucky bluegrass was the
most important grass in cattle diets and had the
highest percent cover on the study pastures. Daily
gains were erratic between and within years
averaging .41 kg/day for 3 years. Average daily gains
on the meadow were better than or equal to those
reported in other studies. Separate fencing and
deferred grazing of mountain meadows could
improve cattle performance and aid ranchers in
gathering cattle at the end of the grazing season.
Deferred grazing should result in pasture
improvement and provide better habitat for nesting
birds but cost of fencing would be a primary
disadvantage.

[ECONOMICS; GRAZING IMPACTS; GRAZING
TREATMENTS; LIVESTOCK EFFECTS)]

782. Holl,RG (1982): Grazing non-point source
control strategy. Prepared under an interagency
agreement between the US Environmental
Protection Agency, Region 8, Denver CO, and the
USDI Bureau of Land Management. 24 p.

The Clean Water Act (PL95-217, 1977), Section
208(b)(2)(F), requires that various non-point sources
of pollution, including runoff from land managed for
livestock production, be identified, and to the extent
possible, controlled. The strategy contained in this
document provides guidance for the prevention and
control of non-point source water quality degradation
resulting from livestock use of public land. It
describes procedures for identifying problem areas
and those remedial measures to maintain water
quality or reduce water pollution.

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

783. Hollands,GG (1990): Regional analysis of
the creation and restoration of kettle and pothole
wetlands. p.281-296. In: Wetland creation and
restoration. The status of the science. Island Press.
Washington, DC.
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Kettles are topographic basins created by a
variety of glacial processes and occur randomly
throughout glaciated regions. They are associated
with both permeable and impermeable deposits. They
may have complex hydrology but are divided into
two general hydrologic types: those associated with
surface streams and those without inlets or outlets.
Water hydrology depends on whether kettles are
associated with permeable or low permeable
deposits. A primary concern with creating kettle
wetlands is establishment of the proper hydrology.
There is little research available specific to kettle and
pothole creation and restoration.

[HYDROLOGY; POTHOLES; RIPARIAN
RESTORATION; WETLANDS]

784. Honey,WD; Seidler,RJ; Klingeman,PC
(1984): Riparian zone systems, uses and
management. USDI Geological Survey, Water
Resources Division. Reston, VA. Report No.
USGS/G-864-22. 78 p.

This paper is a comprehensive review of the
status of knowledge regarding riparian zone systems,
uses, and management. Part I describes natural
features and processes found in riparian zones. Part I1
describes major types of human uses and the
management methods that have evolved to sustain
those uses.

[GEOMORPHOLOGY: RIPARIAN ECOLOGY;
RIPARIAN VEGETATION]

785. Hooke,JM (1979): An analysis of the
processes of river bank erosion. Journal of
Hydrology 42, 39-62.

Field observations were shown to aid
considerably in understanding the processes of
removal during river bank erosion. Two main
methods of river bank removal were identified,
corrosion and slumping, and these appear to be
associated with the influence of river flow levels and
antecedent precipitation conditions, respectively.
Antecedent precipitation index emerged as the
variable that provided the highest explanation of the
erosion characteristics, but the diversity of results
from different sites illustrates the complex
combinations of conditions related to erosion events.
[GEOMORPHOLOGY; HYDROLOGY;
STREAMBANK PROTECTION]

786. Hoover,SL; King,DA; Matter,WJ (1985): A
wilderness riparian environment: Visitor
satisfaction, perceptions, reality, and
management. p.223-226. In: Johnson,RR;
Ziebell,CD; Patton,DR; Ffolliott,PF; Hamre,RH
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[tech. coord.]. Riparian ecosystems and their
management: Reconciling conflicting uses. 16-18
April 1985. Tucson, AZ. USDA Forest Service.
General Technical Report RM-120.

Visitors to the Mt. Baldy Wilderness Area in
northeast Arizona, though generally satisfied with
their recreation experience, cited distraction from
cattle, fishermen, and other people. Perceptions
closely matched real-world values. Attributes given
the highest desirability ratings were mostly features
that prevail in healthy riparian systems. Management
that maintains or enhances the ecological integrity of
an area may also contribute to its potential recreation
value.

[ECONOMIC VALUES; RECREATION IMPACTS;
RIPARIAN HABITAT; SOCIAL VALUES]

787. Horak,GC (1979): The status and success of
fish and wildlife mitigation in western water
resource projects, 1949-1979. p. 391-395. 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.

This paper summarizes six research projects
analyzing the formulation, acceptance, and
implementation of 600 fish and wildlife
recommendations as well as the effectiveness of these
measures to preserve of improve populations and
habitats in twenty states west of the Mississippi
River. Recommendations are offered to improve the
effectiveness of fish and wildlife measures.
[RIPARIAN HABITAT; WATER RESOURCE
MANAGEMENT]

788. Horak,GC (1989): Integrated riparian
planning in the urban setting. p.41-44. In:
Gresswell,LRE; Barton,BA; Kershner,JL [eds.].
Practical approaches to riparian resource
management. An educational workshop. 8-11 May
1989. USDI Bureau of Land Management.
Billings,MT.

The city of Ft. Collins, Colorado has
implemented an innovative approach to riparian area
creation and preservation. The solid foundation
provided by previous planning products (open space,
basin master, urban fishery, wildlife, and national
recreation plans) are contributing to sensible
decisions concerning riparian areas. Environmental
advantages are complemented by functional values
such as flood control and recreational benefits.
[PLANNING; RIPARIAN MANAGEMENT ZONE;
RIPARIAN RESTORATION]



789. Horton,JE (1973): Evapotranspiration and
water research as related to riparian and
phreatophyte management - An abstract
bibliography. USDA Forest Service. Miscellaneous
Publication No. 1234. 192 p.

This bibliography, containing 713 entries,
emphasizes moist-site vegetation, both phreatophyte
and riparian, but watershed and plot studies were
included where they were helpful in determining the
effect of vegetation management on water yield.
Methods of estimating or measuring water losses
were given full coverage.

[BIBLIOGRAPHY; HYDROLOGY; RIPARIAN
MANAGEMENT ZONE; VEGETATION
MANAGEMENT; WATER RESOURCE
MANAGEMENT]

790. Horton,JS (1966): Problems of land
management in the various phreatophyte zones.
p.1-6. In: Vegetation management on flood plains
and riparian lands. Phreatophyte symposium. 30
August 1966. Albuquerque, NM.

Water shortages in the Southwest began to
become apparent about the same time that tamarisk
(an introduced ornamental) began to aggressively
spread along major flood plains. In mountainous
areas streams and rivers have a wide variety of
vegetation types which depend on amounts of
flowing water, elevation, and amount and character
of alluvial deposits. Removing shade along these
streams will increase water temperature, which will
create greater evaporation losses.
[PHREATOPHYTES; RIPARIAN HABITAT:;
RIPARIAN VEGETATION]

791. Horton,JS (1977): The development and
perpetuation of the permanent tamarisk type in
the phreatophyte zone of the Southwest.
p-124-127. In: Johnson,RR; Jones,DA [tech.
coord.]. Importance, preservation, and
management of the permanent tamarisk type in
the phreatophyte zone of the Southwest: A
symposium. 9 July 1977. Tucson, AZ. USDA
Forest Service. General Technical Report RM-43.
Several species of tamarisk (salt-cedar)
introduced to this country as ormnamentals have
become naturalized and have become a dominant
shrub along Southwestern rivers. Its aggressive
characteristics suit it to be a permanent dominant in
much of the phreatophyte vegetation of this region.
Successful management of this vegetation must
carefully consider its ecological characteristics.
[PHREATOPHYTES; RIPARIAN FOREST;
RIPARIAN HABITAT; SALT-CEDAR]

792. Horton,JS; Campbell,CJ (1974):
Management of phreatophyte and riparian
vegetation for maximum multiple use values.
USDA Forest Service. Research Paper RM-117. 23
p.

This paper reviews the status of our knowledge
about environmental relations of vegetation along
water courses in the southwestern U.S. and the
impacts of vegetation management to reduce
evapotranspiration on other resource values.
Measurement and evaluation of water losses from
moist-site vegetation, ecological relationships, other
resource uses of phreatophyte and riparian areas, and
control methods are described. Management
approaches of moist-site areas by zones are described
based primarily on water table depth, elevation, and
tree species.

[MULTIPLE USE; PHREATOPHYTES; RIPARIAN
HABITAT; RIPARIAN VEGETATION]

793. Horton,JS; Robinson,TW; McDonald,HR
(1964): Guide for surveying phreatophyte
vegetation. USDA Agricultural Handbook 266. 37
p-

The extent and nature of vegetation cover is
essential information for planning treatments of the
vegetation and estimating potential w