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Riparian ecosystems include relatively mesic vegetative communities 
and associated faunas occurring between aquatic and more xeric upland 
sites. In eastern North America, these ecosystems often occur in broad 
zones and are referred to as floodplains or bottomlands. In the west, they 
are conspicuous as narrow belts of vegetation along ephemeral, inter- 
mittent, and perennial streams and rivers and are most obvious in steppe, 
shrubsteppe, and desert regions. Vegetation associated with streams has 
been referred to as the “aorta of an ecosystem” (Wilson 197932) because 
of its significance to the perpetuation of water, fish, wildlife, rangeland, 
and forest resources. 

Historically, riparian ecosystems have been subjected to both subtle 
and dramatic perturbations from water management practices (Carothers 
and Johnson 1975, Curtis and Ripley 1975) (Fig. l), agricultural conver- 
sions (Best et al. 1979, Conine et al. 1979), grazing (Cope 1979, Knopf 
and Cannon 1982), channelization (Barclay 1979, McCall and Knox 1979), 
and recreational development (Aitchison 1977, Schmidly and Ditton 1979, 
Johnson and Carothers 1982). Riparian systems represent areas of max- 
imum potential conflict between users of timber, grazing, recreational, 
water, and wildlife resources (Thomas et al. 1979). Additionally, exotic 
woody species such as salt cedar (Tumavix pentandra) and Russian olive 
(Elaeagnus angustifolia) have naturalized extensively within western ri- 
parian ecosystems (Robinson 1965, Horton 1977, Olson and Knopf 1986b), 
displacing native woody species that provide valuable avian habitats but 
also providing additional habitats for selected species of wildlife (Knopf 
and Olson 1984, Hunter et al. 1985). 

Riparian ecosystems have recently attracted much attention, especially 
relative to the management of public lands in the west. Within the last 
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FIG. 1. Stressed stand of plains cottonwoods (Populus sargentii) along the (now dry) 
channel of the Cheyenne River near Wasta, South Dakota. (Photo. 21 Sept. 1982 by F. L. 
Knopf.) 

10 years, conservation of riparian systems has been the topic of one 
international (Johnson et al. 1985) two national (Johnson and Mc- 
Cormick 1979, Sharitz and Gibbons 1988), and many regional (e.g., John- 
son and Jones 1977, Graul and Bissell 1978, Cope 1979, Warner and 
Hendrix 1984) technical conferences. 

THE RIPARIAN AVIFAUNA 

Less than 1% of the western landscape of the United States is covered 
by riparian vegetation. However, this vegetation provides habitats for 
more species of breeding birds than surrounding uplands. Eighty-two 
percent of all species annually breeding in northern Colorado occur in 
riparian vegetation (Knopf 1985) and 5 1% of all species in southwestern 
states are completely dependent upon this vegetation type (Johnson et al. 
1977). Loss of the riparian component in the southwestern states could 
potentially result in the loss of 78 (47%) of the 166 avian species that 
breed in the region (Johnson et al. 1977). In New Mexico, losses of 46% 
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of the species breeding in the San Juan Valley (Schmitt 1976) and 49% 
of the species breeding in the Gila Valley (Hubbard 197 1) might be ex- 
pected. Hubbard (1977: 16) speculated that “these two New Mexico river 
valleys support 16- 17% of the entire breeding avifauna of temperate North 
America.” Similar relationships, although less dramatic, have been ob- 
served in the eastern United States (Dickson 1978, Best et al. 1979, Hair 
et al. 1979, Stauffer and Best 1980). 

Riparian vegetation attracts a greater number and variety of bird species 
during migration than during the breeding season. Riparian systems may 
attract up to 10.6 x the number of migratory birds found in surrounding 
upland sites in the spring (Stevens et al. 1977) and 14 x the number of 
species recorded during fall migration (Hehnke and Stone 1979). These 
differences occur almost exclusively in the insectivorous bird foraging 
guild, with granivorous species being associated more with upland (Ste- 
vens et al. 1977) or altered (Heller 1978) sites. However, granivorous 
species do use riparian sites extensively during winter for foraging and 
thermal cover (F. B. Samson and F. L. Knopf, unpubl. data). 

The disproportionately high value of riparian vegetation in providing 
habitats extends beyond birds to other vertebrates (Brode and Bury 1984, 
Cross 1985, Bury, 1988). 

U.S. PUBLIC LANDS POLICIES 

Riparian ecosystems managed by natural resource agencies historically 
have been subjected to policy directives favoring adjoining vegetative 
associations. Only recently have riparian systems received special em- 
phasis based upon their unique attributes. 

Federal land-management agencies of the United States presently op- 
erate under executive and legislative mandates for riparian conservation. 
Specific federal authorities for conserving riparian vegetation do not exist; 
however, guidelines for management of riparian ecosystems on public 
lands are provided in two Executive Orders. Executive Order No. 11988, 
entitled “Floodplain Management,” recognizes the importance and unique 
nature of the nation’s floodplains and requires agencies (to the extent 
possible) to avoid adverse impacts associated with occupancy and mod- 
ification of floodplains. Further, agencies are to avoid direct or indirect 
support of floodplain development whenever a practical alternative can 
be identified. A second Executive Order (No. 11990, “Protection of Wet- 
lands”) directs agencies to take necessary actions to minimize the loss or 
degradation of wetlands and to provide leadership in preserving and en- 
hancing the natural and beneficial values of these areas. 

In addition to these executive orders, general guidelines for conserving 
riparian and other natural areas are provided in legislative bills including 
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The National Environmental Policy Act, Federal Land Policy and Man- 
agement Act, Land and Water Conservation Fund Act, Fish and Wildlife 
Coordination Act, National Forest Management Act, Federal Water Pol- 
lution Control Act, and Public Rangelands Improvement Act. The extent 
to which individual public lands agencies have developed internal guide- 
lines based on these executive and legislative authorities varies with the 
charge for wildlife conservation legislated to that agency. 

U.S. Department of Agriculture, Forest Service. -The Forest Service 
(FS) manages 35,903,804 ha of land, of which 33,261,675 ha are in the 
contiguous states (U.S. Dept. Agric. 1982). Specific directions regulating 
floodplain and riparian management on FS lands are found in the National 
Forest Management Act (NFMA) of 1976 and NFMA implementation 
regulation 36 CFR Part 219. The regulations state that land dominated 
by riparian vegetation within 30 m of perennial streams, lakes, and other 
water bodies will be given special attention. Management practices that 
adversely affect water condition and fish habitat in these areas are to be 
avoided. Other factors (e.g., topography, vegetation type) should be con- 
sidered in determining what management practices are acceptable in these 
areas. 

The Forest Service Manual (U.S. Dept. Agric. 1980) recognizes the 
unique values of riparian areas and emphasizes their protection, man- 
agement, and improvement during the planning and implementation of 
land and resource management activities. The policy is to manage riparian 
areas relative to legal mandates, including those associated with, but not 
limited to, floodplains, endangered species, wetland resources, and water 
quality. Specifically, the policy is to: (1) recognize the importance and 
values of riparian areas during the land management planning process; 
(2) recognize the importance and distinctive value of riparian areas when 
impiementing management activities and give preferential consideration 
to riparian area resources vs other resources in cases of unresolvable 
conflict; (3) manage riparian areas under the principles of multiple use 
and sustained yield, while emphasizing protection of soil, water, vege- 
tation, and fish and wildlife resources; and (4) identify riparian areas prior 
to implementation of any project activity. 

The FS responsibilities for riparian area management differ with ad- 
ministrative level (U.S. Dept. Agric. 1980). The FS Chief is responsible 
for National Policy, the minimum-protection standard, coordination of 
research programs, and coordination with other federal agencies at the 
national level. The Regional Forester is responsible for: (1) ensuring that 
riparian areas are addressed in the land management planning process; 
(2) providing technical standards, guidelines, training, and quality control 
for the management of riparian areas (Forest Service Manual 192 1.43); 
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(3) monitoring the effectiveness of measures implemented for the protec- 
tion and improvement of riparian areas; and (4) defining more specific 
criteria to identify and delineate soils, land forms, and vegetation in 
riparian areas. The Forest Supervisor is responsible through the land 
management process for the inventory, management, and protection of 
riparian areas according to national and regional objectives and standards. 
District personnel in each forest do the groundwork which includes iden- 
tifying riparian areas most likely to be influenced by a proposed activity, 
classifying resource values within riparian areas, and (with the assistance 
of specialists) assigning resource protection values. 

An additional requirement of the Forest Service is to monitor and 
evaluate management activities applied within riparian areas and to co- 
ordinate with federal, state, and local agencies to ensure that all activities 
are conducted in an environmentally, socially, and economically accept- 
able manner. In general, a more intensive monitoring system is suggested 
for riparian areas in that they are more susceptible to multiple impacts 
than are terrestrial systems. 

U.S. Department of Agriculture, Soil Conservation Service. -The Soil 
Conservation Service (SCS) does not manage public lands, per se, but 
serves as an advisory organization for private individuals. Recognition 
of the special value of wetlands as wildlife habitats has evolved over the 
course of the last 50 years in the SCS. Although wetlands programs have 
emphasized marshlands on the Great Plains, numerous projects have 
affected the conservation of riparian vegetation locally (Barry 1979). 
Nonetheless, specific written policies on riparian conservation have not 
been developed (D. E. Chalk, pers. comm.). 

U.S. Department ofDefense, Army Corps ofEngineers. -Beyond federal 
mandates and legislation, the Corps of Engineers has no stated riparian 
policy or guidelines within the agency. The general philosophy of the 
Corps recognizes that riparian systems are important and should be con- 
sidered in agency projects and mitigation efforts (J. O’Neal, pers. comm.); 
Corps projects are subjected to Fish and Wildlife Service (FWS) review. 

U.S. Department of Interior, Bureau of Land Management. -The Bu- 
reau of Land Management (BLM) administers 190,206,390 ha of public 
lands, or about 20% of the surface area of the United States (Almand and 
Krohn 1979). Approximately 69,798,057 ha of this area are in the western 
contiguous states, and the remainder is in Alaska. As with the FS, wildlife 
conservation is one of many charges of the agency, and riparian issues 
have received more specific guidelines in policy and levels of management 
responsibility than other vegetative communities. 

Four basic policies safeguard riparian ecosystems on BLM lands (Al- 
mand and Krohn 1979). These include: (1) avoiding adverse impacts on 
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riparian areas when possible; (2) avoiding new construction in riparian 
areas where a practical alternative is available; (3) preserving and en- 
hancing riparian sites and regulating those uses causing irreparable dam- 
age; and (4) minimizing actions causing definable adverse impacts. 

BLM published formal guidelines for management of riparian areas in 
the Federal Register in 1980 (44 CFR 36 12 1). Those guidelines have been 
incorporated into the BLM Manual for operations. Briefly, the Director 
and Associate Director are responsible for integration of riparian conser- 
vation into Bureau policies: this responsibility generally is exercised through 
the Deputy Director for Lands and Resources. The Chief, Office of Budget 
ensures that appropriations requests conform to Executive Order 11990. 
State Directors and Division Chiefs ensure compliance with defined pro- 
cedures for riparian protection and management, with actual inventories 
and monitoring of riparian condition being the responsibility of District 
Managers. District and Resource Area Specialists identify and evaluate 
riparian sites. Recommendations for project work, management changes, 
and monitoring are then developed. In Fiscal Year 1986, each state office 
of BLM developed a riparian area management strategy outlining the 
future inventory and management of all riparian areas. Implementation 
of this strategy will be a high priority within all BLM programs in the 
future. 

U.S. Department of Interior, Bureau of Reclamation.-huch of the 
3,026,325 ha (U.S.D.I. 1984) of land held by the Bureau of Reclamation 
(BOR) is managed by other agencies. Reservoir lands may be managed 
by state park and wildlife agencies or federal authorities (e.g., National 
Park Service). “Reclamation withdrawn” lands (those with water delivery 
or irrigation potential) are also frequently managed by other agencies, 
principally the BLM. Despite primary management at a site by other 
agencies, the nature of BOR’s activities relative to water resources results 
in a large measure of control over western riparian systems (Busch 1984). 
BOR projects designed to develop water resources are conducted in com- 
pliance with federal mandates, and the agency is a cooperator in riparian 
habitat and species management programs. However, BOR guidelines do 
not specifically address riparian or wildlife issues (D. E. Busch, pers. 
comm.). 

U.S. Department of Interior, Fish and Wildlife Service. -The Fish and 
Wildlife Service (FWS) manages 36,584,591 ha of which 32,782,580 ha 
are within the National Wildlife Refuge System. The remaining 3,802,O 11 
ha are managed for secondary interests (i.e., wildlife) on lands owned by 
other public agencies or through legal agreements, easements, and leases 
(FWS Realty Office Statistics, 7 July 1986). The FWS does not have 
specific policies relative to management of riparian vegetation for wildlife 
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habitats at the national level. Rather, riparian conservation and enhance- 
ment are accomplished within FWS programs to promote wildlife con- 
servation by: (1) land acquisition, (2) environmental planning and regu- 
latory processes, and (3) resource inventories and basic research (Hirsch 
and Segelquist 1979). 

Most riparian efforts have arisen directly from the FWS’s responsibil- 
ities for protection and management of migratory birds-particularly wa- 
terfowl. Refuges such as Santa Ana, White River, Columbia White-tailed 
Deer, Havasu, and Upper Mississippi River are comprised primarily of 
riparian vegetation and have been purchased, in part, to protect the unique 
diversity of wildlife on those sites. The FWS tasks associated with reviews 
of environmental impacts and recommendations for mitigation of re- 
source losses on federally funded water resource projects often emphasize 
wetlands, including riparian, issues. This authority is granted through the 
Fish and Wildlife Coordination Act, and the FWS has primary respon- 
sibility for reviewing projects by the COE and BOR, specifically. 

Riparian systems usually are classified within Resource Category 1 (all 
losses should be prevented) or 2 (agency should strive for no net loss). 
As Hirsch and Segelquist (1979) observed, however, such review is ad- 
visory in nature and lacks enforcement power. 

U.S. Department of Interior, National Park Service. -National Park 
Service (NPS) lands are protected for natural, cultural, recreational, de- 
veloped, or special uses. The NPS manages the natural resources of the 
Nation’s parks to maintain and perpetuate their inherent integrity. Be- 
cause the agency is dedicated to the concept of perpetuation of a total 
natural environment or ecosystem rather than of providing resources for 
specific users, the NPS generally has not developed policies regarding 
specific natural resources such as riparian areas. 

ON THE LOCALIZED FOCUS OF RIPARIAN CONSERVATION 

Factors contributing to the local diversity of avian species in riparian 
vegetation have been identified in numerous studies (Stauffer and Best 
1980, Szaro 1980, and others) as have impacts of specific disturbances 
on avian habitats (Barclay 1979, Sedgwick and Knopf 1987, and others). 
These studies of riparian avifaunas and management activities generally 
have been local in nature, because broad conservation guidelines are 
difficult to develop for such variable systems (Szaro 1980). Thus, agency 
policies and guidelines generally direct conservation and enhancement 
actions at a specific site (project or management unit) based upon local 
evaluations. 

We see two potential dangers in developing management policy upon 
a site-specific information base, especially when viewed from a national 
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perspective. First, local information can foster erroneous conclusions re- 
garding the biological contribution of a specific association to the conti- 
nental avifauna. This point was illustrated with the evaluation of con- 
servation priorities examining beta and gamma levels of diversity (cf. 
Whittaker 197 5) within forest bird communities at Jackson Hole, Wyo- 
ming (Samson and Knopf 1982). Whereas riparian vegetation provides 
habitats for many species of birds in northwestern Wyoming, most of 
those species either are cosmopolitan or on the periphery of their conti- 
nental distribution. In contrast, the local forest type (lodgepole pine [Pinus 
contorta]) that has the poorest species richness provides habitats for a 
number of species that are regionally unique when viewed from a national 
perspective. Management emphasis upon habitats for riparian species at 
Jackson Hole would be at the expense of efforts to conserve the unique 
elements of the regional avifauna. National guidelines and policies, to 
date, assure that primary emphasis is on riparian vegetation within all 
projects-and potentially towards a continentally cosmopolitan avifauna 
at many sites. 

A second potential danger stems from the tendency to view site-specific 
data as finite, bounded information. Riparian tracts along major river 
systems constitute corridors of habitat for birds. Bird communities are 
more similar among riparian than among upland vegetation types at sites 
across a watershed (Knopf 1985), and some species may migrate along 
riparian corridors seasonally (Wauer 1977). The tendency for birds to 
move within riparian corridors is fundamental to the cosmopolitism issue, 
and a corridor of riparian vegetation can foster extensive fauna1 mixing 
where it crosses a historic, geographic barrier to avian dispersal (Knopf 
1986). Current thinking relative to the conservation of landscapes has 
been preoccupied with the application of area components of island bio- 
geography theory to patterns of population dispersion (Willson and Car- 
others 1979, Harris 1984, Risser et al. 1984, Norse et al. 1986) rather 
than on an approach that emphasizes animal redistribution as a function 
of dispersal capabilities and probabilities (e.g., Simpson 1965). Vertebrate 
conservation within riparian ecosystems, especially, needs to be based 
upon the perspective of whether local management programs create or 
sever dispersal corridors. 

SUMMARY AND RECOMMENDATIONS 

Riparian vegetation occurs on < 1% of the western North American 
landscape, yet it provides habitats for more species of birds than all other 
vegetation types combined. Riparian ecosystems tend to be subjected to 
extensive disturbance. Besides diversion of water from streams and the 
subsequent stress placed upon the vegetative community, these ecosys- 
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terns are subjected to agricultural conversions, grazing, channelization, 
recreational development, and colonization by exotic plants. Given the 
high value of riparian ecosystems relative to surrounding uplands as wild- 
life habitats throughout the West, we offer the following recommenda- 
tions: 

(1) The U.S. Congress assign enforcement powers to FWS for charges 
delegated within the Fish and Wildlife Coordination Act. FWS powers 
should extend across all federal agencies. 

(2) Public agencies (state and federal) review user fees for riparian areas 
to assure that rates reflect the enhanced wildlife value that these systems 
provide. 

(3) Each public land management agency develop specific, internal, 
procedural guidelines for addressing riparian issues to reflect regional- 
level planning rather than conservation or enhancement actions justified 
upon local criteria. In addition, each agency should voluntarily make their 
riparian policies public and assure the visibility of those policies. 

(4) Respective agencies coordinate planned management actions within 
an identified drainage (Clark 1980, Mantel1 et al. 1985, Knopf 1986) 
preferably with responsibility for coordination being assigned to a des- 
ignated individual with agency-wide authority. 

(5) Agencies should develop new technologies to discourage the spread 
of exotics within native riparian ecosystems, with both state and federal 
agencies discontinuing subsidization of exotic woody species (Olson and 
Knopf 1986a) that have demonstrated the ability to naturalize within 
riparian communities and displace native species. 
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