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EXECUTIVE SUMMARY  

 

Wetlands provide multiple biological and economic benefits such as plant and wildlife habitat, 

flood attenuation, groundwater recharge, and improvements to water quality. Despite these 

benefits, wetlands continue to experience pressures from multiple uses including urban, exurban, 

and agricultural development, as well as resource extraction. Quantifying the impact of these 

uses on wetland resources requires scientifically sound metrics to assess wetland condition.  

 

This report summarizes the results of our third statewide rotating basin assessment, focusing on 

wetlands in southeastern Montana. We assessed wetland condition within nine watersheds at 

multiple spatial scales. We conducted Level 1 GIS analyses that produced:  1) wetland landscape 

profiles, which summarize information on wetland abundance, type, and extent within a given 

watershed; and 2) a landscape characterization, which characterizes the anthropogenic stressors 

such as roads and land uses, as well as general information regarding wetland landscape context, 

using readily available digital datasets. We carried out Level 2 assessments to provide rapid, 

field-based assessments of wetland condition based on four attributes: 1) Landscape Context; 2) 

Vegetation; 3) Physicochemical; and 4) Hydrology. Finally, Level 3 intensive assessments 

provided detailed information on the structure and composition of wetland vegetation at a subset 

of sites. This multi-tiered framework allows for the incorporation of multiple scales of 

assessment, integrating landscape-level information, ambient wetland condition, and site-specific 

data. 

 

We included all digitally mapped wetlands to produce wetland landscape profiles for the project 

area. For the Level 1 landscape characterization and Level 2 and Level 3 wetland assessments, 

the target population included all mapped palustrine wetlands greater than 0.1 ha. We followed a 

spatially balanced sampling approach to select wetlands for assessment. 

 

For Level 1 values and Level 2 assessment scores, we calculated descriptive statistics and 

assessed the range and distribution of each metric by examining frequency histograms.  For 

Level 3 assessments, we calculated multiple vegetation metrics to conduct a floristic quality 

assessment (FQA). The FQA accounts for the presence of both native and exotic species, as well 

as individual plant speciesô tolerance of disturbance.  We determined the relationships between 

Level 3 vegetation metric values, Level 2 assessment scores, and stressors recorded at 

assessment sites by examining Spearmanôs correlation coefficients.   

 
Based on digital mapping, wetlands and other waterbodies within the study area totaled 78,529 

acres (31,780 hectares). These totals include deepwater areas such as lakes and river channels, 

which provide critical aquatic habitat and other valuable ecosystem services but are not 

considered wetlands. The majority (71%) of the mapped acres are palustrine wetlands. 

 

We conducted a Level 1 landscape characterization of 1,000 mapped palustrine wetland 

polygons at three spatial scales: 100-m, 300-m, and 1,000-m envelopes around each polygon.  

Most wetland polygons selected were surrounded by natural vegetation classes at all spatial 

scales. Anthropogenic land uses at these scales were mostly cultivated crops or pasture/hay with 

minor areas of commercial and residential development.  
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We visited 83 sites during the summer of 2011. Of these, 16 wetlands did not meet the criteria 

for further assessment, so 67 wetlands were sampled using the MTNHP EIA protocol. Western 

North American Emergent Marsh was the most common system sampled (45 sites). Western 

Great Plains Open Freshwater Depression was the second most commonly sampled ecological 

system (19). We sampled two sites classified as Western Great Plains Saline Depression and one 

site classified as Northwestern Great Plains Riparian Woodland and Shrubland. Each wetland 

system had a unique suite of associated plant species. 

 

Level 2 condition scores were calculated for all 67 wetlands sampled. Scores ranged from 49-93 

out of a possible range of 21.5-100. We divided our assessment scores into four categories 

defined relative to their departure from reference standard. Most sites (47 sites) fell into the 

slight to moderate departure from reference condition category. 

 

Only 17 sites had no observed stressors in the assessment area (AA), whereas only 15 sites had 

no observed stressors within the 200-m envelope. Livestock grazing and unpaved roads were the 

most common stressors potentially impacting Landscape Context and Vegetation for both the 

AA and the 200-m envelope. Hydrologic stressors were observed at 48% of AAs and 57% of 

200-m envelopes, due largely to impoundments and berms creating reservoirs or stock ponds. 

Sites had few observed Physicochemical stressors. 

 

We completed 19 Level 3 intensive assessments within the project area, encountering 161 plant 

taxa. The average number of species encountered per site was 18 (range 1-45). Of the 140 taxa 

identified to species, 111 (79%) were native species and 29 were exotic species. We calculated 

FQA metrics for all 19 Level 3 assessment sites. Mean C-value across these sites was 3.18 

(range 1.55 ï 6.00). Most C-values for native species encountered fell between 3 and 5, 

indicating that most species observed at sites had some degree of habitat specificity with a 

moderate tolerance to disturbance. 

 

To understand the effectiveness of this assessment framework in determining the condition of 

wetlands in the southeast Montana project area, we compared Level 3 assessment results with 

Level 2 assessment results. Stressor impact ratings within the 200-m envelope around the AA 

and within the AA showed moderate negative correlations with overall Level 2 assessment 

scores (r = -0.49 and r = -0.58, respectively). However, only the condition score for the 

Hydrologic attribute showed more than a weak correlation with stressor impacts ratings. 

 

Of the 16 vegetation metrics evaluated in the FQA, only three were correlated with either 

stressors or overall wetland condition: cover of native graminoids, FQI of native species, and  

cover-weighted FQI of native species. Although some FQA metrics showed poor correlation with 

overall condition scores, they did show some weak to moderate correlations with individual 

Level 2 attribute scores. Non-native species richness showed a negative correlation with the 

Vegetation attribute score. Cover-weighted Mean C-value of all species showed a positive 

correlation with both the vegetation and Physicochemical attribute scores. Mean C-value of 

native species showed poor correlation with all Level 2 attributes as well as stressors and overall 

condition score. All FQA metrics showed poor correlation with the Hydrologic attribute score.  
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Results from this project indicate the wetlands sampled in southeast Montana are in good to fair 

condition. Scores were lowest for Physicochemical and Hydrologic attributes across ecological 

systems. Livestock grazing, unpaved roads, impoundments of flowing water, and reservoir/stock 

ponds were the most commonly encountered stressors.  
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1.0 INTRODUCTION  

 

Wetlands provide multiple biological and economic benefits such as plant and wildlife habitat, 

flood attenuation, groundwater recharge, and improvements to water quality. Despite these 

benefits, wetlands continue to experience pressures from multiple uses including urban, exurban, 

and agricultural development, as well as resource extraction. Quantifying the impact of these 

uses on wetland resources requires scientifically sound metrics to assess wetland condition. 

Recognizing the need for information on wetland condition at a watershed scale, the Montana 

Natural Heritage Program (MTNHP) initiated a statewide monitoring and assessment program in 

2008 to report on the ambient condition of Montanaôs wetlands. These basin-wide assessments 

provide regionally specific information on the ecological integrity of wetlands.  

 

This report summarizes the results of our third basin-wide assessment of wetlands in 

southeastern Montana. Southeastern Montana has extensive areas of intact grassland and 

sagebrush steppe communities with a long history of livestock grazing. Aquatic resources in this 

part of the state are limited, making up less than 1% of the total land area. As a result, many 

wetlands and seasonal streams in the area have been modified to provide water for livestock. 

Despite these modifications, these areas continue to provide crucial habitat for fish, waterfowl, 

amphibians, and other wildlife.  

 

Resource extraction is also a major land use in southeastern Montana. The Powder River Basin 

(PRB), which covers portions of the project area, has been a significant coal-producing area for 

nearly a century. However, the development of techniques to extract coalbed methane (CBM) 

has led to a rapid increase in natural gas production in the region. Although most production is 

currently located in Wyomingôs portion of the PRB, the potential for increased CBM 

development in Montana exists and with it come potential impacts to groundwater and surface 

water quantity and quality.    

 

Our objective was to assess wetland condition within nine watersheds in southeastern Montana at 

multiple spatial scales. We conducted Level 1 GIS analyses that produced:  1) wetland landscape 

profiles, which summarize information on wetland abundance, type, and extent within a given 

watershed; and 2) a landscape characterization, which characterizes the anthropogenic stressors 

such as roads and land uses, as well as general information regarding wetland landscape context, 

using readily available digital datasets. We conducted Level 2 assessments to provide rapid, 

field-based assessments of wetland condition. Finally, Level 3 intensive assessments provided 

detailed information on the structure and composition of wetland vegetation. This multi-tiered 

framework allows for the incorporation of multiple scales of assessment, integrating landscape-

level information, ambient wetland condition, and site-specific data. 

 

2.0 STUDY AREA 

 

2.1 Geography 

 

The study area includes nine watersheds (Figure 1): Upper Tongue River (10090101), Lower 

Tongue River (10090102), Middle Powder River (10090207), Little Powder River (10090208), 
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Lower Powder River (10090209), Mizpah Creek (10090210), OôFallon Creek (10100005), 

Upper Little Missouri River (10110201), and Little Missouri River (10110202). 

 

 
Figure 1. Southeastern Montana basin-wide assessment project area. 

 

The project area covers 7,882,359 ac (3,189,891 ha) and includes portions of Prairie, Custer, 

Rosebud, Fallon, Carter, Big Horn, and Powder River counties (Table 1). Major towns in the 

project area include Ashland, Broadus, Baker, and Ekalaka. Most of the study area is privately 

owned, although lands owned by the Bureau of Land Management and U.S. Forest Service make 

up large portions of the area. The Crow and Northern Cheyenne Reservations cover portions of 

the eastern edge of the study area (Figure 2). 

 

Southeastern Montana consists of extensive rangelands, and livestock grazing has been the 

predominant land use for well over a century. About half of the study area occurs within the 

Powder River Basin (PRB), which extends south into Wyoming (Figure 3). The PRB contains 

the single largest source of coal mined in the United States (Engle et al. 2012). 
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Table 1. Land area of watersheds included in the southeast Montana basin-wide assessment 

project. 

Watershed 

8-digit 

hydrologic 

unit code Acres Hectares 

% of 

Project 

Area 

Boxelder Creek (Little Missouri R) 10110201 732,790 296,551 9% 

Little Powder River 10090209 417,214 168,841 5% 

Lower Powder River 10100004 1,200,638 485,883 15% 

Lower Tongue River 10100001 1,837,425 743,583 23% 

Middle Powder River 10090209 456,757 184,844 6% 

Mizpah Creek 10090209 513,935 207,983 7% 

O'Fallon Creek 10100004 1,010,003 408,735 13% 

Upper Little Missouri River 10110203 1,125,583 455,509 14% 

Upper Tongue River 10090102 588,015 237,962 7% 

 

 
Figure 2. Land ownership within the southeast Montana basin-wide assessment project area 

 

The topography of the study area ranges from gently rolling to deeply dissected plains that are 

interrupted by steep badlands and buttes. This unglaciated landscape was shaped largely by 



4 

 

erosion of sedimentary deposits of sandstone, shale, bentonite, and lignite. Geology in the 

eastern portion of the study area is largely shale and claystones of the Pierre Shale Plains.  

 

 
Figure 3. Extent of the Powder River Basin within the southeastern Montana project area. 

 

2.2 Climate and Hydrology 

 

The climate of the study area is continental and typical of the Great Plains with cold winters and 

warm, dry summers (McNab and Avers 1994). Average annual precipitation ranges from 11 to 

15 inches (28 to 38 cm), with peak precipitation periods occurring in May and June. Highest 

maximum daily temperatures occur during July and August with temperatures averaging 85
Ǔ
 to 

88
Ǔ
 F (29

Ǔ
 to 31

Ǔ
 C). The relative effective annual precipitation (REAP), which is an indicator of 

the amount of moisture available at a given location accounting for precipitation, slope, aspect, 

and soil properties, ranges from a low of 9 inches (24 cm) in the breaks area in the northern 

portion of the study area to 22 inches (55 cm) in the buttes and mesic plains of the east and south 

(Figure 4).  

 

Major rivers in the study area are the Powder and the Tongue Rivers, both of which begin in 

Wyoming and flow north into the Yellowstone River. The Little Missouri River flows across the 

southeastern portion of the study area into the Missouri River in North Dakota. Other major 

streams include OôFallon Creek, Mizpah Creek, and Box Elder Creek. The Tongue River 
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Reservoir is the largest reservoir in the study area. Many smaller reservoirs occur throughout the 

study area. 

 

 
Figure 4. Relative effective annual precipitation (REAP) for the southeast Montana basin-wide 

assessment project area. 

 

2.3 Ecoregions and Vegetation 

 

The study area lies entirely within the Northwestern Great Plains Level III ecoregion (Omernik 

1987). Level IV ecoregions further subdivide the area into 10 different units based on geology 

and dominant vegetation (Figure 5; Table 2). Vegetation is predominantly grasslands and 

sagebrush steppe (Figure 6). Grasslands of the study area are composed of wheatgrass 

(Pascopyrum/Elymus) ï needlegrass (Nasella/Hesperostipa) or grama (Bouteloua) ï needlegrass 

(Nasella/Hesperostipa) ï wheatgrass (Pascopyrum/Elymus) vegetation associations. Buttes 

support Ponderosa pine (Pinus ponderosa) woodlands with wooded draws dominated by green 

ash (Fraxinus pennsylvanica) and boxelder (Acer negundo). Areas of sagebrush steppe 

dominated by Wyoming big sagebrush (Artemisia tridentata spp. wyomingensis) and Gardnerôs 

saltbush (Atriplex gardneri) occur in the southeastern portion of the study area. River breaks 

occur in the northern portion of the study area with Rocky Mountain juniper (Juniperus 

scopulorum) and green ash and boxelder on the north-facing slopes of draws. 






























































































