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Framework for Comparing Ecosystem Impacts 
of Developing Unconventional Energy 
Resources on Western US Rangelands
Urs P. Kreuter, William E. Fox, John A. Tanaka,  
Kristie A. Maczko, Daniel W. McCollum, John E. Mitchell,  
Clifford S. Duke, and Lori Hidinger

Diversified energy production is needed for the United 
States to progress toward energy independence, and range-
lands represent a major source of alternative energy resources. 
We demonstrate how the Integrated Social, Economic, and 
Ecological Conceptual (ISEEC) framework can facilitate 
the evaluation of biofuel, natural gas, and wind energy de-
velopment effects on ecosystem services and the selection 
of suitable indicators to monitor such effects. We identified 
10 biophysical-socioeconomic links affecting ecosystem ser-
vices that pertain to energy resource development. The IS-
EEC framework has the potential to enhance coordination 
between various agencies tasked with setting polices for the 
sustainable development of energy resources on rangelands.

Consequences of Treating Wyoming Big 
Sagebrush to Enhance Wildlife Habitats
Jeffrey L. Beck, John W. Connelly, and Carl L. Wambolt

We reviewed studies of the impact of herbicide, mechanical, and 
prescribed burning treatments of Wyoming big sagebrush (Arte-
misia tridentata wyomingensis) communities on habitat for great-
er sage-grouse, elk, pronghorn, and mule deer. The majority of 
the literature indicates that treating Wyoming big sagebrush 
does not improve sage-grouse habitats or increase their popula-
tions. There is less empirical information on ungulate habitat 
response. However, the value of sagebrush as cover and food 
to elk, pronghorn, and mule deer is clearly documented. Until 
research demonstrates a positive response of sagebrush wildlife 
habitats and populations to treatments, managers should refrain 
from applying them in Wyoming big sagebrush communities.

Mapping Total Vegetation Cover Across 
Western Rangelands With Moderate-
Resolution Imaging Spectroradiometer Data
Stephen C. Hagen, Philip Heilman, Robert Marsett,  
Nathan Torbick, William Salas, Jenni van Ravensway, 
and Jiaguo Qi

Satellite imagery can help land managers with the chal-
lenge of monitoring vast rangeland areas. We test the ef-
fects of scaling from ground observations up to the Landsat 
30 m scale, then to the MODIS 500 m scale and quantified 
sources of noise. We developed a robust method for esti-
mating total vegetation canopy cover over diverse regions 
of the western United States based on the Soil Adjusted 
Total Vegetation Index. This method offers inexpensive, 
frequent observations for land managers to identify trends 
in vegetative cover and more efficiently target limited re-
sources to problem areas and complement on-the-ground 
monitoring.

Assessing the Success of Postfire 
Reseeding in Semiarid Rangelands Using 
Terra MODIS
Fang Chen, Keith T. Weber, and John L. Schnase

Few efforts have been made to use existing geospatial tech-
nologies to assess reseeding success following a fire. In this 
study, Terra Moderate-Resolution Imaging Spectroradiometer 
(MODIS) satellite data were used to evaluate three postfire 
rehabilitation methods on semiarid sagebrush-steppe range-
lands. The MODIS data indicated that reseeding helped 
rangeland ecosystem recovery. However, MODIS data did 
not distinguish between perennial native and annual invasive 
grasses. Thus, it was not possible to assess reseeding success of 
native grasses. MODIS data can complement field efforts and 
enhance future assessments but cannot act as a substitute for 
field surveys.
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Linkages Between Riparian Characteristics, Un-
gulate Grazing, and Geomorphology and Nutri-
ent Cycling in Montane Grassland Streams
David J. Van Horn, Carleton S. White, 
Edward A. Martinez, Christina Hernandez, 
Joshua P. Merrill, Robert R. Parmenter, 
and Clifford N. Dahm

Catchment characteristics and disturbances, including live-
stock and native grazing, control the conditions and pro-
cesses found in stream ecosystems. We examined nutrient 
cycling linkages between riparian soils and adjacent streams 
and the impacts of removing ungulate grazing on ecosystem 
processes in montane riparian grasslands. The exclusion of 
native and domestic ungulate grazers significantly increased 
the riparian aboveground biomass of standing vegetation, 
had a minimal impact on soil chemistry, and suppressed in-
stream nutrient processing. These results suggest the exclu-
sion of ungulate grazing impacts terrestrial characteristics 
that are linked to ecosystem services provided by adjacent 
aquatic ecosystems.

Differences in Plant Species Composition as 
Evidence of Alternate States in the Sagebrush 
Steppe
Emily Kachergis, Maria E. Fernandez-Gimenez,  
and Monique E. Rocca

State-and-transition models (STMs) must be supported 
by ecological evidence if they are used for land manage-
ment decision making. In sagebrush steppe, species com-
position between ecological sites was related to differences 
in soil texture, supporting the creation of separate STMs 
for different ecological sites. Within ecological sites, spe-
cies composition was related to site history and to envi-
ronmental variation, which supports the identification of 
alternate states using species composition. This suggests 
that a model-building approach that acknowledges envi-
ronmental heterogeneity is necessary to 1) ensure that het-
erogeneity is not driving differences in potential species 
composition and 2) elucidate cases where specific abiotic 
conditions make transitions more likely.

Mowing Wyoming Big Sagebrush 
Communities With Degraded Herbaceous 
Understories: Has a Threshold Been Crossed?
Kirk W. Davies, Jonathan D. Bates, and Aleta M. Nafus

Degraded Wyoming big sagebrush (Artemisia tridentata wyo-
mingensis) plant communities are often mowed in an attempt 
to restore native herbaceous vegetation. However, reducing 
sagebrush may promote exotic annual grass invasion in these 
communities. We evaluated mowing in five Wyoming big 
sagebrush communities with degraded herbaceous understo-
ries. Mowing did not increase the cover or density of native 

herbaceous vegetation. Exotic annual grasses and forbs in-
creased with mowing. These results suggest that mowing, as a 
standalone treatment, does not restore native herbaceous veg-
etation in degraded Wyoming big sagebrush communities.

Summer and Winter Defoliation Impacts on 
Mixed-Grass Rangeland
Alexander J. Smart, Roger N. Gates, Patricia S. Johnson, 
and Rebecca Schafer

Combined growing and dormant season pasture use has po-
tential to increase herbage harvest without causing the un-
desirable shift in species composition that occurs with exces-
sive utilization. We conducted a clipping study to evaluate a 
combination of summer clipping dates and intensities with 
winter clipping. Three consecutive years of combined grow-
ing season and dormant season defoliation to 65% utiliza-
tion resulted in no change in functional group composition 
compared with ≤ 50% utilization treatments. Producers could 
combine growing and dormant season grazing to increase the 
harvest of herbage on mixed-grass prairie.

Chemical Control of Sand Sagebrush: 
Implications for Lesser Prairie-Chicken 
Habitat
Eric T. Thacker, Robert L. Gillen, Stacey A. Gunter, 
and Tim L. Springer

Concerns over declining lesser prairie-chicken (Tympanuchus 
pallidicinctus) populations have caused increased scrutiny over 
herbicide control of sand sagebrush (Artemisia filifolia). Five 
pastures in a sagebrush-mixed prairie were treated with 2,4-
D in 1984 and five more in 2003. Our objective was to evalu-
ate the impact of chemical shrub treatments on lesser prairie-
chicken habitat. Annual forbs increased in pastures sprayed 
in 1984, but forbs did not increase in pastures sprayed in 
2003. Therefore, it may take several years for forbs to increase 
following the chemical removal of sand sagebrush, while the 
loss of sagebrush may persist for decades.

Genecology and Seed Zones for Indian 
Ricegrass Collected in the Southwestern 
United States
R. C. Johnson, M. J. Cashman, and K. Vance-Borland

Indian ricegrass (Achnatherum hymenoides) is a highly desir-
able native species in desert ecosystems in the western United 
States. Yet studies linking its genetic variation with climate 
across major areas of its natural distribution are lacking. Us-
ing common gardens, multilinear regression models, and 
GIS, the interaction between genetic variation and source 
climate was mapped into seed zones across major areas of 
the southwestern United States. The seed zone map is rec-
ommended to guide and broaden germplasm collection and 
utilization for Indian ricegrass restoration.
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Potential Use of Willingness to Accept (WTA) 
to Compensate Herders in Maqu County, 
China, for Reduced Stocking
Jian-Jun Cao, Nicholas M. Holden, Yan-Yan Qin, and 
Xiao-Yu Song

For cultural and economic reasons, herders on the Maqu, 
China, grasslands are not willing to sell excess livestock that 
exceed the carrying capacity. Therefore, a survey was used 
to determine the nonmarket-contingent valuation or mini-
mum compensation that herders were willing to accept for 
their livestock. Cattle were valued at 2.5 times and sheep 
at about 1.4 times the 2005 market price. This study indi-
cates that local communities can and will respond positively 
to a need for environmental resource protection provided 
that they are consulted and given a voice during planning of 
interventions and that compensation makes economic and 
environmental sense.

A Nondestructive Method to Estimate Standing 
Crop of Purple Threeawn and Blue Grama
Grant E. Sorensen, David B. Wester,  
and Sandra Rideout-Hanzak

Hand-clipping is often used to determine aboveground 
forage production. In some research applications, how-
ever, clipping is not appropriate because it is destructive; 
in these settings, indirect methods must be used. We de-
veloped regression equations to estimate standing crop 
of blue grama (Bouteloua gracilis) and purple threeawn 
(Aristida purpurea) that use nondestructive and easy-to-
collect measurements of plant diameter and length. Even 
though we recommend reestimating the regression equa-
tions each year, our approach provided accurate results for 
predicting mid- to late-season standing crop over 3 years 
and should be applicable to plants of species with similar 
growth forms.




