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“The eagle ranges far and wide over the land, farther than any other creature, and all
things there are related simply by having existence in the perfect vision of a bird.”

— N. Scott Momaday, House Made of Dawn
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Ecoregional Conservation Strategies for Golden
Eagles

Diversification of U.S. energy supplies will require increasing reliance on landscape-scale
assessments of development risk to vulnerable wildlife species. Vulnerability of Golden
Eagles to collision with wind turbine blades, combined with legal protection under the Bald
and Golden Eagle Protection Act, has stimulated considerable research into mortality risk
and mitigation strategies for this species. Comprehensive conservation planning for this
species, however, is lacking. In 2013, the U.S. Fish and Wildlife Service established the
Western Golden Eagle Team (WGET) to develop landscape-scale conservation strategies to
support management of Golden Eagles in the western U.S.

To account for geographic variation in golden eagle distribution, habitat associations, prey
communities, and population limiting factors, WGET developed conservation strategies at
the scale of Level III Ecoregions (Wiken et al. 2011). This enables the strategies to serve as
landscape-specific assessments that can be scaled up to Bird Conservation Regions (Level II
Ecoregions) and Flyways.

Each Ecoregional Conservation Strategy consists of two parts: a technical assessment of
current information pertaining to Golden Eagles, and a regional conservation strategy for
the species.

The Conservation Assessment provides information resources, data, and predictive models
to support eagle management, including:

e Review and synthesis of published information, local research results, and current
research on golden eagle populations, habitat associations, diet, prey communities,
and population limiting factors;

e Results of ecoregion-specific predictive modeling of habitats used for breeding,
wintering, and movement; and

¢ Results of ecoregion-specific analyses and modeling of threats such as electrocution,
collisions with vehicles, and exposure to contaminants.

The Conservation Strategy is based on information and modeling results compiled in the
assessment, and provides tools and management approaches for direct application in eagle
conservation, including:

e Spatial prioritization modeling to identify areas of high resource value and higher
risk;

e Ecoregion-specific risk assessments and decision support tools for energy
development, mitigation, and eagle conservation planning; and



¢ Information to support integration with State, Flyway, Tribal, and other regional
conservation planning efforts for golden eagles, as well as plans for other species of
concern, such as greater sage-grouse.

Development and implementation of conservation strategies required collaboration of
numerous stakeholders, including State and Federal agencies, research institutions,
industry, Tribes, and NGOs. As work on each ecoregional strategy was initiated, WGET
and partners strove to identify and coordinate with regional entities involved in eagle
research and management. Our conservation strategies are intended to be complementary
to State and Flyway management plans for golden eagles by providing new conservation
planning tools and best-available information.



. Conservation Assessment

The Conservation Assessment is a technical review of current information pertaining to
golden eagles within the Wyoming and Uinta Basins region. The assessment provides
information resources, data, and predictive models to support eagle management and
identify key gaps in knowledge. These include review and synthesis of published
information, local research results, and current research on golden eagle populations,
including seasonal information on density, space-use, habitat associations, fecundity, diet,
and prey communities, and population ecology, including regional status and limiting
factors.

1. Introduction to Conservation Strategy Area

The area addressed by this assessment (Figure 1.1) includes the Wyoming Basin Ecoregion,
as defined by the Commission for Environmental Cooperation (Wiken et al. 2011), with the
addition of the Uinta Basin and Tavaputs Plateau area of northeastern Utah and
northwestern Colorado, and the North Park basin of north-central Colorado. The latter two
areas were added to the Conservation Strategy because golden eagle breeding habitat in
these areas 1s more ecologically similar to the Wyoming Basin than their respective
ecoregions. The combined Conservation Strategy Area (CSA) includes these three regions,
with a 6.4-km (4-mi) spatial buffer used in models developed by WGET. Throughout this
document, we refer to the component regions separately as the Wyoming Basin, Uinta
Basin, and North Park, and to the combined CSA as the Wyoming and Uinta Basins
(WYUB).

The WYUB is an 18.4 million-ha (184,505-km?) area of the intermountain western U.S. The
majority of the WYUB is in the state of Wyoming (72%, 133,613 km?), with smaller areas
extending south into Utah (14%, 26,337 km2) and Colorado (11%, 20,443 km?), north into
Montana (1%, 2,129 km?), and west into Idaho (1%, 1,982 km?). The region is characterized
by broad basins of sagebrush steppe and desert shrub vegetation, surrounded by forested
mountains, and interrupted by smaller, isolated mountain ranges, ridge systems, and river
valleys. High elevation, harsh climate, extensive public lands, and very low density of
human settlement has left the WYUB with largely intact natural landscapes that support
abundant wildlife populations.
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Figure 1.1. The Wyoming and Uinta Basins Conservation Strategy Area (WYUB), composed
of the Wyoming Basin Ecoregion, Uinta Basin, and North Park. The WYUB covers 184,505
km? in parts of Colorado, Idaho, Montana, Utah, and Wyoming.

1.1. Geographic boundaries

The majority of the WYUB is composed of the Wyoming Basin Ecoregion (84%, 132,682
km?). The borders of the Wyoming Basin are defined primarily by mountain ranges, with
the Middle Rockies to the north and west, the Wasatch and Uinta Mountains to the
southwest, and the Southern Rockies to the southeast. The prairies of the Northwestern
Great Plains define lesser portions of the northern and eastern borders, and the arid
tablelands of the Colorado Plateaus form a portion of the south-central boundary (Figure



1.1). The Uinta Basin (15% of WYUB, 23,285 km?) extends from the southcentral portion of
the Wyoming Basin west into Utah; its borders are defined by the Wasatch and Uinta
Mountains to the north and west, and the Tavaputs Plateau to the south and east. The
Uinta Basin is classified as part of the Colorado Plateau Ecoregion; however, we included it
in this assessment because its rolling topography and arid shrubland vegetation are more
similar to the Wyoming Basin than the more deeply dissected terrain and extensive juniper
woodlands of the Colorado Plateau. North Park is a small (1% of WYUB, 2,302 km?) basin
adjacent to the southeastern portion of the Wyoming Basin. Part of the Southern Rockies
Ecoregion, the borders of North Park are defined by the Park Range to the north and west,
the Medicine Bow Mountains to the north and east, and the Rabbit Ears Range to the
south. We included North Park in the WYUB because its open terrain and sagebrush
steppe vegetation are more ecologically similar to the Wyoming Basin than the forested
mountains that characterize the Southern Rockies Ecoregion.

1.2. Dominant geographic features
1.2.1. Topography

The landscape of the WYUB consists of a series of broad basins surrounded by mountain
ranges. Elevation averages 2035 m (6677 ft), and ranges from <1100 m where the Bighorn
River crosses the Montana border to >3600 m in the foothills of the Absaroka and Uinta
Mountains. Pediments and piedmont plains extend from the slopes of the Rocky Mountains
into the edges of the WYUB, and low mountain ranges, hills, buttes, scarp slopes, rims,
hogback ridges, and badlands contribute to the diversity of terrain within its basins.

1.2.2. Climate

The climate of the WYUB is characterized by cold winters and warm summers. Annual
precipitation averages 334 mm/yr (13 in/yr), and ranges from <150 mm/yr in low elevation
desert basins to >1200 mm/yr in mountain foothills (Figure 1.2). Maximum annual average
temperature, which correlates with the duration of the frost-free period, averages 13°C
(56°F) and varies from >15°C in the lower elevations of the Uinta, Bighorn, and Wind River
Basins to <5°C in the foothills of the Rocky Mountains (Figure 1.2). More precipitation falls
as snow in the higher elevation, western portions of the region, while the lower and warmer
basins to the northeast and south receive a greater fraction of precipitation as rain (Knight
et al. 2014). The upper Green River Basin and North Park experience the coldest average
annual minimum temperatures of <5°C, while the Tavaputs Plateau and Bighorn Basin
have the warmest minimum temperatures of >1°C (Figure 1.2).
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Figure 1.2. Climate of the Wyoming and Uinta Basins Conservation Strategy Area, 1981—
2010: mean annual precipitation (left panel), mean annual maximum temperature (center
panel), mean annual minimum temperature (right panel; PRISM Climate Group 2012).

1.2.3. Vegetation

Sagebrush steppe is the most common vegetative community in the WYUB (57% cover;
Table 1.1 and Figure 1.3), and the Wyoming Basin has both the largest area and greatest
proportion of sagebrush steppe of any ecoregion (Carr and Melcher 2015). Sagebrush steppe
communities are dominated by Wyoming big sagebrush (Artemisia tridentata subsp.
wyomingensis), but also include other sagebrush species and rabbitbrush (Chrysothamnus
sp.). At elevations immediately above the sagebrush steppe, foothills shrub communities
(2% cover) include mountain mahogany (Cercocarpus sp.) woodlands in the Wyoming Basin
and Gamble oak (Quercus gambelil) and chaparral in the Uinta Basin. Below the sagebrush
steppe, in the warmer low elevations, greasewood (Sarcobatus vermiculatus) and salt-
desert shrub (At¢riplex sp.) communities (8% cover) occur on poorly drained alkaline soils.
Salt-desert shrublands in the Bighorn Basin are classified as a separate level-IV ecoregion,
because of their greater contiguous area and more common conversion to agriculture than
other salt-desert communities in the Wyoming Basin (Chapman et al. 2004). Grasslands
(5% cover) occur throughout the WYUB in areas that are relatively well drained, but too
dry to support sagebrush. These mixed grass prairie communities, which are more common
closer to the eastern border with the Northwestern Great Plains Ecoregion, generally
include needle-and-thread grass (Hesperostipa sp.), western wheatgrass (Pascopyrum
smithi1), and Indian ricegrass (Achnatherum hymenoides).

Although the WYUB is characterized by a lack of trees, coniferous forests, woodlands, and
savannahs (6% cover) occur in limited areas. Limber pine (Pinus flexilis), ponderosa pine
(Pinus ponderosa), and juniper (Juniperus sp.) forests grow above montane shrublands on
dry mountain ranges, stands of aspen (Populus tremuloides) and other deciduous
woodlands (3% cover) are scattered where snow accumulates on leeward slopes, and limited



areas of coniferous forests that occur on the highest mountainous terrain include Douglas
fir (Pseudotsuga menziesin, lodgepole pine (Pinus flexilis), and spruce-fir (Picea engelmanii
and Abies lasiocarpa). Pinyon-juniper woodlands (4%) are more extensive in the Uinta
Basin, especially on the Tavaputs Plateau. Lone juniper and pine trees occurring in moist
micro-sites and relict cottonwoods (Populus sp.) associated with agricultural water
impoundments and homesteads make up a small percentage of vegetation cover in the
Wyoming Basin, but provide important nesting substrates for raptors. Riparian and
wetland vegetation compose only a small part of the landscape (2% cover), but support
biodiversity disproportionate to their area.

Non-native, exotic plant species occur throughout the WYUB (4% cover), including noxious
weeds like cheatgrass (Bromus tectorum), halogeton (Halogeton sp.), and Russian thistle
(Salsola sp.). Remaining areas are classified as barren or sparsely vegetated (3% cover);
open water, ice, or snow (1% cover); developed (2% cover); or agriculture (3% cover). Overall,
the native vegetation of the WYUB is more intact than most areas of the U.S. (Knight et al.
2014).



Table 1.1. Land cover in the Wyoming and Uinta Basins Conservation Strategy Area. Categories are groupings of existing
vegetation types from LANDFIRE 1.4.0 (LANDFIRE 2016).

Category Type Area % of Description
(km? WYUB
Shrublands Sagebrush steppe 105,225 57 All classes of sagebrush vegetation
Desert shrubland 13,959 8 Saltbush and greasewood shrublands, including rare desert
shrub classes
Other shrubland 4,459 2 Montane foothills shrublands, including mountain mahogany
and chaparral
Forests and Evergreen forest 10,863 6 All coniferous forest, woodland, and savannah, excluding
woodlands pinyon-juniper
Pinyon-juniper 8,069 4 Juniper woodlands with or without pinyon pine
Deciduous woodland 4,710 3 Aspen forest and woodland, including Gambel oak and bigtooth
maple classes
Anthropogenic Exotic 6,541 4 Introduced vegetation, including annual and biennial forbland,
annual grassland, and riparian woodland
Agricultural 5,955 3 Western cool temperate pasture and hayland, with a lesser
extent of wheat and row crop classes
Developed 3,961 2 Urban areas and ruderal vegetation classes
Grassland Grassland 8,971 5 All native grasslands
Other Sparse-barren 5,929 3 Barren and sparsely vegetated systems
Riparian and wetland 4,355 2 Woody and herbaceous riparian and wetland areas
Water-Snow-Ice 1,507 1 Open water, snow fields, and glaciers
TOTAL 184,505 100
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Figure 1.3. Land cover in the Wyoming and Uinta Basins Conservation Strategy Area.
Categories are groupings of existing vegetation types from LANDFIRE 1.4.0 (LANDFIRE
2016).

1.2.4. Level-lV ecoregions

The patterns of topography, hydrology, climate, vegetation, and land use described above
are the basis for the classification of the WYUB into level-IV ecoregions, which illustrate
the key habitat types in the area (Chapman et al. 2004; Figure 1.4). The sub-regions of the
WYUB are composed of 13 level-IV ecoregions and the 6.4-km buffer zone covers portions of
an additional 24 level-IV ecoregions from the surrounding level-III ecoregions. The
Wyoming Basin is classified into seven level-IV ecoregions: rolling sagebrush steppe,



foothills shrublands and low mountains, sub-irrigated high valleys, salt desert shrub
basins, Bighorn Basin, Bighorn salt desert shrub basins, and Laramie Basin. The Uinta
Basin includes five level-IV ecoregions: semiarid benchlands and canyonlands,
escarpments, northern Uinta Basin slopes, Uinta Basin floor, and shale desert and
sedimentary basins. North Park is composed primarily of the sagebrush parks level-IV
ecoregion, and also includes areas of crystalline mid-elevation forests, crystalline subalpine
forests, and sedimentary subalpine forests.
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