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Executive Summary  

The Natural Resource Condition Assessment (NRCA) Program aims to provide documentation 

about the current conditions of important park natural resources through a spatially explicit, 

multi-disciplinary synthesis of existing scientific data and knowledge. Findings from the NRCA, 

including the report and accompanying map products, will help THRO managers to develop 

near-term management priorities; engage in watershed or landscape scale partnership and 

education efforts; conduct park planning (e.g., Resource Stewardship Strategy); and report 

program performance (e.g., Department of the Interiorôs Strategic Plan ñland healthò goals, 

Government Performance and Results Act). 

The objectives of this assessment are to evaluate and report on current conditions of key park 

resources, to evaluate critical data and knowledge gaps, and to highlight selected existing 

stressors and emerging threats to resources or processes. For the purpose of this NRCA, staff 

from the National Park Service (NPS) and Saint Maryôs University of Minnesota ï GeoSpatial 

Services (SMUMN GSS) identified key resources, referred to as ñcomponentsò in the project. 

The selected components include natural resources and processes that are currently of the 

greatest concern to park management at THRO. The final project framework contains 17 

resource components, each featuring discussions of measures, stressors, and reference 

conditions.  

This study involved examining exisiting literature and short- or long-term datasets, as well as 

expertise from NPS and other outside agency or organization scientists to provide summaries of 

current condition and trends in featured resources. When possible, existing data for the 

established measures of each component is compared to designated reference conditions. A 

weighted scoring system was applied to calculate the current condition of the components. 

Weighted condition scores, ranging from zero to one, were divided into three categories of 

condition: low concern, moderate concern, and significant concern. These weighted condition 

scores help determine the overall current condition of each resource. The discussions for each 

component, found in Chapter 4 of this report, represent a comprehensive summary of current 

available data and information for these resources, as well as unpublished park information and 

perspectives of park resource managers, and present a current condition designation when 

appropriate. Each component assessment was subjected to review by THRO park resource 

managers and NPS Northern Great Plains Network Inventory and Monitoring specialists. 

In a number of cases, data are unavailable or insufficient for many of the measures of the 

featured components in this assessment. In other instances, data that establishes reference 

condition were limited or unavailable for components, making comparisons with current 

information inappropriate or invalid. Thus, in these cases, it was not possible to assign condition 

for these components. Current condition was not able to be determined for 10 of the 17 

components (58%) due to these significant data gaps.  

For those components with more available data, the overall conditions assigned varied. For some 

components, enough data exist to determine a trend in condition over time; however, for others 

the lack of long-term or comparable data prevented the determination of trends. Several 

components were determined to be in good condition with a stable trend, including air quality, 

the prairie dog population, water quality, and fire. Flooding on the Little Missouri River in the 
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park was determined to have a condition of moderate concern but with a stable trend, meaning 

the condition is not believed to be degrading or improving from past conditions. Native 

grasslands and woody draws were also determined to be of moderate concern, but a lack of 

historical data does not allow for designating a trend in condition over time. A detailed 

discussion of these designations is presented in Chapter 5 of this report.  

Several threats and stressors were identified as park-wide influences on the condition of 

resources in THRO. Those of primary concern include establishment of non-native and invasive 

species, increased oil and gas industry development, and air pollution, especially increased 

emissions from nearby oil, gas, and power plant development.  

Major changes in vegetation communities, from native to more non-native species, could have a 

significant impact on the animal species that use these communities for habitat. A more complete 

understanding of the prevalence of non-natives in the different vegetation communities 

throughout the park would help managers strategize about potential management actions. 

Land development around THRO is mainly associated with the growth and expansion of the oil 

and gas industry. This development has increased exponentially in western North Dakota and 

around THRO over the last decade. Such development affects different aspects of park resources, 

including impacts to viewsheds with the building of new structures that can be seen from various 

points in the park, impacts to soundscapes with increased industrial activity and vehicle traffic at 

development sites, and greater stresses to air quality from increased vehicle and industrial 

emissions.  

This assessment serves as a review and summary of available data and literature for featured 

components in the park. The information presented here may serve as a baseline against which 

any changes in condition of components in coming years may be compared. Establishing a 

number of monitoring programs would begin to fill in data gaps for the resources viewed as 

important by THRO managers and would help managers better understand the current state of 

these resources throughout the park. Of those components that had sufficient available 

information, current condition was determined to be either good or of moderate concern. 

Understanding this can help managers prioritize management objectives and better focus 

conservation strategies.  
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Chapter 1 NRCA Background Information 

Natural Resource Condition Assessments (NRCAs) evaluate current conditions for a subset of 

natural resources and resource indicators in national park units, hereafter ñparksò. For these 

condition analyses they also report on trends (as possible), critical data gaps, and general level of 

confidence for study findings. The resources and indicators emphasized in the project work 

depend on a parkôs resource setting, status of resource stewardship planning and science in 

identifying high-priority indicators for that park, and availability of data and expertise to assess 

current conditions for the things identified on a list of potential study resources and indicators.    

NRCAs represent a relatively new approach to 

assessing and reporting on park resource 

conditions. They are meant to complement, not 

replace, traditional issue and threat-based resource 

assessments. As distinguishing characteristics, all 

NRCAs: 

¶ are multi-disciplinary in scope1  

¶ employ hierarchical indicator frameworks2 

¶ identify or develop logical reference  

¶ conditions/values to compare current 

condition data against3,4 

¶ emphasize spatial evaluation of conditions and GIS (map) products5 

¶ summarize key findings by park areas6 

¶ follow national NRCA guidelines and standards for study design and reporting products  

Although current condition reporting relative to logical forms of reference conditions and values 

is the primary objective, NRCAs also report on trends for any study indicators where the 

underlying data and methods support it. Resource condition influences are also addressed. This 

can include past activities or conditions that provide a helpful context for understanding current 

                                                 
1 However, the breadth of natural resources and number/type of indicators evaluated will vary by park.   
2 Frameworks help guide a multi-disciplinary selection of indicators and subsequent ñroll upò and reporting 
of data for measures ] conditions for indicators ] condition reporting by broader topics and park areas.   
3 NRCAs must consider ecologically-based reference conditions, must also consider applicable legal and 

regulatory standards, and can consider other management-specified condition objectives or targets; each 
study indicator can be evaluated against one or more types of logical reference conditions. 
4 Reference values can be expressed in qualitative to quantitative terms, as a single value or range of 
values; they represent desirable resource conditions or, alternatively, condition states that we wish to 
avoid or that require a follow-on response (e.g., ecological thresholds or management ñtriggersò).  
5 As possible and appropriate, NRCAs describe condition gradients or differences across the park for 
important natural resources and study indicators through a set of GIS coverages and map products.   
6 In addition to reporting on indicator-level conditions, investigators are asked to take a bigger picture 
(more holistic) view and summarize overall findings and provide suggestions to managers on a area-by-
area basis: 1) by park ecosystem/habitat types or watersheds, and 2) for other park areas as requested. 

NRCAs Strive to Provideé 

Credible condition reporting for 
a subset of important park  

natural resources and 
indicators 

Useful condition summaries by 
broader resource categories or 

topics, and by park areas 
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park resource conditions. It also includes present-day condition influences (threats and stressors) 

that are best interpreted at park, watershed, or landscape scales, though NRCAs do not judge or 

report on condition status per se for land areas and natural resources beyond the parkôs 

boundaries. Intensive cause and effect analyses of threats and stressors or development of 

detailed treatment options is outside the project scope.    

Credibility for study findings derives from the data, methods, and reference values used in the 

project workðare they appropriate for the stated purpose and adequately documented? For each 

study indicator where current condition or trend is reported it is important to identify critical data 

gaps and describe level of confidence in at least qualitative terms. Involvement of park staff and 

National Park Service (NPS) subject matter experts at critical points during the project timeline 

is also important: 1) to assist selection of study indicators; 2) to recommend study data sets, 

methods, and reference conditions and values to use; and 3) to help provide a multi-disciplinary 

review of draft study findings and products.   

NRCAs provide a useful complement to more rigorous NPS science support programs such as 

the NPS Inventory and Monitoring Program. For example, NRCAs can provide current condition 

estimates and help establish reference conditions or baseline values for some of a parkôs ñVital 

Signsò monitoring indicators. They can also bring in relevant non-NPS data to help evaluate 

current conditions for those same Vital Signs. In some cases, NPS inventory data sets are also 

incorporated into NRCA analyses and reporting products.  

In-depth analysis of climate change effects on park natural resources is outside the project scope. 

However, existing condition analyses and data sets developed by a NRCA will be useful for 

subsequent park-level climate change studies and planning efforts.  

NRCAs do not establish 

management targets for study 

indicators. Decisions about 

management targets must be 

made through sanctioned 

park planning and 

management processes. 

NRCAs do provide science-

based information that will 

help park managers with an 

ongoing, longer term effort to 

describe and quantify their 

parkôs desired resource 

conditions and management 

targets. In the near term, 

NRCA findings assist 

strategic park resource 

Important NRCA Success Factorsé 
Obtaining good input from park and other NPS 
subjective matter experts at critical points in the 

project timeline 
Using study frameworks that accommodate 

meaningful condition reporting at multiple levels 
(measures ]  indicators ]  broader resource topics 

and park areas) 
Building credibility by clearly documenting the data 
and methods used, critical data gaps, and level of 

confidence for indicator-level condition findings 
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planning7 and help parks report to government accountability measures8.    

Due to their modest funding, relatively quick timeframe for completion and reliance on existing 

data and information, NRCAs are not intended to be exhaustive. Study methods typically involve 

an informal synthesis of scientific data and information from multiple and diverse sources. Level 

of rigor and statistical repeatability will vary by resource or indicator, reflecting differences in 

our present data and knowledge bases across these varied study components.  

NRCAs can yield new insights about current park resource conditions but in many cases their 

greatest value may be the development of useful documentation regarding known or suspected 

resource conditions within parks. Reporting products can help park managers as they think about 

near-term workload priorities, frame data and study needs for important park resources, and 

communicate messages about current park resource conditions to various audiences. A 

successful NRCA delivers science-based information that is credible and has practical uses for a 

variety of park decision-making, planning, and partnership activities.  

Over the next several years, the NPS plans to fund a NRCA project for each of the ~270 parks 

served by the NPS Inventory and Monitoring Program. Additional NRCA Program information 

is posted at: http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm.

                                                 
7 NRCAs are an especially useful lead-in to working on a park Resource Stewardship Strategy (RSS) but 
study scope can be tailored to also work well as a post-RSS project.    
8 While accountability reporting measures are subject to change, the spatial and reference-based 
condition data provided by NRCAs will be useful for most forms of ñresource condition statusò reporting as 
may be required by the NPS, the Department of the Interior, or the Office of Management and Budget.  

NRCA Reporting Productsé 
Provide a credible snapshot-in-time evaluation for a subset of important 

park natural resources and indicators, to help park managers: 

Direct limited staff and funding resources to park areas and natural resources 
that represent high need and/or high opportunity situations 

(near-term operational planning and management) 
Improve understanding and quantification for desired conditions for the parkôs 

ñfundamentalò and ñother importantò natural resources and values 
(longer-term strategic planning) 

Communicate succinct messages regarding current resource conditions to 
government program managers, to Congress, and to the general public 

(ñresource condition statusò reporting) 



 

 



 

5 

 

Chapter 2 Introduction and Resource Setting 

2.1 Introduction 

2.1.1 Enabling Legislation 

Theodore Roosevelt National Park (THRO) consists of three separate units: North Unit, Elkhorn 

Ranch, and South Unit. THRO was first protected as the Roosevelt Regional State Park in 1934, 

when the Civilian Conservation Corps (CCC) camps were sponsored by the North Dakota State 

Historical Society and the National Park System (NPS 1986). On 25 April 1947, the state park 

became Theodore Roosevelt National Memorial Park with the passage of Public Law 38 (61 

Stat. 52) (NPS 1986). The North Unit and the land west of the Little Missouri River, including 

the Elkhorn Ranch Unit, the petrified forest, and some land that was earlier designated 

ñrecreation demonstration areaò (RDA), were added to the park in 1948 (NPS 1986). Several 

years later, on 10 November 1978, the memorial park was designated Theodore Roosevelt 

National Park by Public Law 95-625 (92 Stat. 3467) (NPS 1986). 

2.1.2 Geographic Setting 

THRO encompasses 28,509 hectares (70,447 acres) (NPS 2011a), making it one of the larger 

national parks in the Northern Great Plains Network (NGPN) (Gitzen et al. 2010). The park 

consists of three units, the North Unit (9,740.91 hectares [24,070.32 acres]), the South Unit 

(18,679.71 hectares [46,158.57 acres]), and the Elkhorn Unit (88.22 hectares [218 acres]) (NPS 

1986, NPS 2011a). All units are connected by the Little Missouri River (NPS 1986). The park 

contains 33.79 km of the Little Missouri River, and 432.59 km of intermittent streams (Gitzen et 

al. 2010). THRO is bordered on the south by the town of Medora, in Billings County with a 

population of 783 people (U.S. Census 2010). The Little Missouri National Grassland, managed 

by the U.S. Forest Service, are adjacent to THRO.  

 

Photo 1. River Bend Overlook, North Unit of THRO (Photo by Shannon Amberg, SMUMN GSS, 2010). 



 

6 

 

The park is covered by predominantly native grassland (40%), forest (21%), barren ground 

(21%), and shrubland (14%) (Von Loh et al. 2000). However, over 400 species of plants and 

trees have been identified in the park, several of which are considered sensitive or vulnerable 

(NPS 2012a).  

THRO is a Class I airshed authorized by the Clean Air Act, and is one of the few national parks 

to maintain long-term air quality monitoring stations within the park (Gitzen et al. 2010). The 

NPS and state agencies operate some of the monitoring stations in THRO and those found in the 

NGPN (Pohlman and Maniero 2005). 

The geologic features within the park were formed by river and rainfall erosion, uplift, and 

sediment deposition from the Black Hills and the Rocky Mountains (KellerLynn 2007, Tweet et 

al. 2011). The soils in the Great Plains are commonly nitrogen poor and, for a majority of the 

year, retain little moisture (Seastedt 1995). 

THRO has several geological features of 

interest. Most of the park is located on the 

unglaciated Missouri Plateau, which gives 

the park its appearance (including the 

mountains, plateaus, and badland 

formations) (Trimble 1993, as cited by NPS 

2007a). The North Unit of the park has the 

ñthird largest concentration of petrified wood 

in the United Statesò (NPS 2011b, as stated 

by the superintendent, Valerie J. Naylor). 

The parkôs other geological features include 

concretions and cap rocks (photo 2), glacial 

erratics, oxbows, pediments, sheet-wash 

erosion, sandstone and silcrete, and terraces 

(NPS 2007a). 

THRO has a variable climate with windy 

conditions year-round (NPS 2011c). The 

park experiences warm summers with high temperatures above 30°C (86°F) (May through 

September). In the winter months (December through February), the low temperatures have been 

known to drop below -18°C (0°F). The majority of precipitation occurs from mid to late spring 

with an annual average of 37 cm (14.6 in) a year (Table 1; NPS 2011c). 

Photo 2. Concretion formations in the North Unit of 
THRO (Photo by Shannon Amberg, SMUMN GSS, 
2010). 
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Table 1. Monthly temperature and precipitation normals (1948-2010) for THRO (Station 325813, Medora, 
North Dakota) (High Plains Regional Climate Center 2011). 
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           Max -2.7 1.1 6.4 14.6 21.2 26.2 30.7 30.5 23.9 16.3 6.4 -0.4 14.5 

Min -16.7 -13.1 -7.8 -1.4 4.8 9.9 12.7 11.6 5.3 -0.83 -7.5 -13.9 -0.39 

Average Precipitation (cm) 

        Total  0.9 0.9 1.6 3.3 5.8 7.9 5.3 3.4 3.4 2.4 1.3 0.9 37.4 

 

2.1.3 Visitation Statistics 

On average, THRO receives about 523,885 visitors annually, who come to participate in 

activities such as sightseeing, hiking, and camping (NPS 2011d). In 2010, the park had an annual 

visitor count of 623,748 (NPS 2011a). The park receives the majority of visitors during the 

summer months (June through August) with numbers in the 100,000s (NPS 2011a).  

2.2 Natural Resources 

2.2.1 Ecological Units and Watersheds 

According to Griffith (2010), THRO falls into the Northwestern Great Plains ecological region. 

This region alone has the widest latitudinal range in North America, and it is characterized by its 

semiarid climate, grasslands, lack of forests, and moderately short topographic features (CEC 

1997). The Great Plains region is habitat for an unusually large amount of sensitive, threatened, 

and endangered species (CEC 1997). 

THRO is located approximately midway along the length of the Little Missouri River watershed, 

which stretches from northeastern Wyoming into central North Dakota; the Little Missouri River 

flows primarily northeast from the headwaters northeastern Wyoming into North Dakota and 

terminates at the Sakakawea Reservoir in central North Dakota (Berkley et a. 1998). The Little 

Missouri River flows through nine miles of the parkôs South Unit, 14 miles of the North Unit, 

forms the boundary of the Elkhorn Unit, and bisects the parkôs designated wilderness (Berkley et 

al. 1998). The Little Missouri River is entirely free-flowing and represents the major surface 

water resource throughout the park (Berkley et al. 1998).  

2.2.2 Resource Descriptions 

THRO is located in a grassland biome. The grasslands of the Great Plains region are also known 

as mixed prairie. Dominant plant species in the park include blue grama (Bouteloua gracilis), 

green needlegrass (Nassella viridula), western wheatgrass (Pascopyrum smithii), and needle-

and-thread (Hesperostipa comata) (Von Loh et al. 2000).  

The park supports 34 different species of mammal, 151 bird species, 21 fish species, and 15 

herpetofauna species (NPS 2012b). Porcupine (Erethizon dorsatum), beaver (Castor canadensis), 

black-tailed prairie dogs (Cynomys ludovicianus), prairie sharptail grouse (Pedioecetes 

phasianellus), great horned owl (Bubo virginianus), and golden eagle (Aquila chrysaetos) are 

just a few mammal and bird species found in the park (NPS 1999, NPS 2012b). THRO is one of 

the few NPS-managed areas in the western United States where there is a free-roaming feral 
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horse (Equus caballus) population (NPS 2011e). These feral horses have been found in western 

North Dakota for decades; their existence has dated back to the mid 19th century (NPS 2011e). 

THRO has a large variety of ungulate species, including bison (Bison bison), elk (Cervus 

canadensis), mule deer (Odocoileus hemionus), white-tailed deer (O. virginianus), bighorn sheep 

(Ovis canadensis), and pronghorn (Antilocapra americana) (NPS 1994, NPS 2012b).  

2.2.3. Resource Issues Overview 

Air contamination is a concern for the park staff at THRO. Serious air pollutants in the region 

include nitrate, sulfate, and ammonium because their levels have increased (Pohlman and 

Maniero 2005). The push to develop and obtain more gas and oil resources is the main factor 

influencing this increase in Montana, North Dakota, and Wyoming (Pohlman and Maniero 

2005). In the past, the air quality in THRO has been excellent, with the exception of a few cases, 

which were caused by wildfires and were short-lived (NPS 2008).  

Several non-native plant species have become problematic in the park. These include leafy 

spurge (Euphorbia esula), yellow sweetclover (Melilotus officinalis), brome grasses (Bromus 

sp.), Canada thistle (Cirsium arvense), Kentucky bluegrass (Poa pratensis) and crested 

wheatgrass (Agropyron cristatum) (NPS 1999, 2008). The spread of exotic plant species has 

been known to alter fire regimes by increasing leaf litter layers. When applicable, THRO 

managers intend to restore the fuel loads as well as the plant community and composition to 

ranges of natural variability using prescribed fires and various chemical and mechanical exotic 

plant treatment methods (NPS 2008). 

Managed Species 

Bison, elk, and feral horses are three intensively managed species in THRO. Fences surrounding 

each of the North and South Units of the park serve two purposes: to keep the parkôs bison and 

feral horses within park boundaries, and to keep domestic cattle on surrounding lands from 

entering the park (NPS 1994). Due to the management intensity, park staff has opted not to 

assess these species as traditional components in the NRCA. 

Bison 

For almost 10,000 years, plains bison (Photo 

3) were a keystone element of the Great 

Plains, providing food and materials for 

Native Americans and the European settlers 

that arrived in the 18th and 19th centuries 

(NPS 2006). It is not certain how many bison 

were present in North America prior to 

European settlement, but estimates are in the 

millions (NPS 2009). Today, there are a few 

remnant wild populations in North America, 

but most populations occur in parks, 

preserves, or on private ranches. Currently 

only 11 bison herds exist in federally 

protected lands (Halbert et al. 2007). There 

are now two bison herds in THRO, one in the 

North Unit of the park and one in the South 
Photo 3. Plains bison in THRO (Photo by Shannon 
Amberg, SMUMN GSS, 2010). 
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Unit. In 2000-2001, the park estimated the bison population at 312 and 371 bison in the North 

and South Units respectively, and population estimates for 2009 were about 300 for both the 

North and South Units. 

Marlow et al. (1984) determined a bison carrying capacity between 200-500 animals in the South 

Unit of THRO and 100-250 animals in the North Unit, based on factors such as potential 

droughts, overgrazing, and competition with other grazing ungulates for resources. The lack of 

natural predators and large area of available open space has forced management to implement 

culling to maintain a healthy population. Bison occasionally are exported to other national parks, 

Native American tribal lands, or zoos, or are transferred through the Inter-Tribal Bison 

Cooperative and other federal, state and non-profit entities (Dratch and Gogan 2010). A total of 

2,992 bison were removed from THRO between 1962 and 2008 (NPS 2009). 

Roundups of the bison herds take place within each unit of the park every 3-5 years (NPS 2009, 

M. Oehler, pers. comm., 2011). After examination of age, weight, sex, and presence of disease, 

each animal is assigned an identification number, and the number of animals to remove is 

determined according to a forage allocation model. Genetic variability is a major management 

goal of the NPS as inbreeding can cause decreased heterozygosity, adaptive response (ability of 

herd to adapt to environmental changes), and population viability (Franklin 1980, as cited by 

Halbert et al. 2007). Monitoring and management of bison populations are expected to continue 

in THRO. 

Elk 

Elk (Photo 4) resided throughout the North Dakota Badlands until extirpation in the late 1800s 

(NPS 2010). In 1985, the NPS reintroduced 47 elk from Wind Cave National Park (WICA) to the 

South Unit of THRO. Following reintroduction, the elk population grew rapidly, exceeding the 

NPS-established maximum population threshold by 1993 (NPS 2010). In 2010, THRO 

developed an Elk Management Plan and 

Environmental Impact Statement to guide 

management actions of the large herd and 

mitigate negative effects on other park 

resources. 

The Elk Management Plan established a 

goal of 100-400 individuals in the elk herd. 

This goal allows maintenance of the mixed-

grass prairie system in a lightly grazed state 

(NPS 2010). The estimated herd population 

size in 2010 in THRO was approximately 

950 individuals; at this population size, 

many different negative outcomes become 

possible. High-density elk populations often 

exhibit poor body condition and reproductive success. In addition, added stress on plant 

communities causes decreased forage availability, which in turn affects other species in the 

populationôs ecosystem. The large elk population and the looming negative effects on the THRO 

ecosystem prompted action in the form of a volunteer-based elk reduction effort.  

Photo 4. Bull elk with cows in THRO (NPS Photo). 
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From October 2010 to January 2011, park staff assisted volunteers by leading them to elk and 

instructing them to harvest appropriate animals (adult cow elk). The initial reduction effort 

resulted in the removal of 406 animals from the park. In the fall of 2011, another volunteer-based 

reduction resulted in the removal of 462 animals. The park intends to monitor carefully elk 

population numbers and demographics in the future; this information then will be used to tailor 

specific reduction efforts carried out by NPS employees.  

Feral Horses 

Modern horses (Equus) (Photo 5) evolved on the North American continent but became extinct 

nearly 10,000 years ago around the end of the Pleistocene epoch (NPS 2011d). Horses were re-

introduced to North America in the 16th century by Spanish explorers; Native Americans spread 

these animals across the continent, with horse populations eventually numbering in the thousands 

of individuals (McLaughlin 1989, NPS 2011d). The herd at THRO is a small, isolated 

population, which is comprised of descendents of local ranch stock that either escaped captivity 

or were abandoned by their owners. Marlow et al. (1992) examined feral horse distribution and 

habitat use in the park and found that the herd generally isolated itself to the southeastern and 

eastern portion of the South Unit. 

When THRO was established in 1947, several 

hundred horses were present in the park 

(McLaughlin 1989). Park land was used by area 

ranchers to graze their horses in the 1940s and 50s; 

during this time horses were considered a trespass 

livestock and removal was a priority. The parkôs 

goal was to eliminate horses from the South Unit 

(McLaughlin 1989). The decision was made in the 

late 1960s to maintain the horse population as a 

cultural demonstration herd at a maximum of about 

40 horses (NPS 1978). In 1978, the population grew 

to 65-70 horses in the fenced South Unit. Marlow et 

al. (1992) calculated a feral horse carrying capacity 

of 50 to 90 individuals for the South Unit of THRO, 

as a larger population would possibly lead to 

significant decline in certain forage plant species. 

The feral horse herd is managed now as a cultural 

demonstration herd to preserve the historical context 

of the horsesô presence in the park (NPS 2011d; 

Oehler, pers. comm., 2011). The current target 

population size is between 50-90 individuals (NPS 

2011d). However, the herd currently numbers 135 

individuals (Oehler, pers. comm., 2011). 

To guard against overpopulation, the herd is rounded up every 3-5 years, during which time 

horses are selected to be removed from the herd and sold at auction. In addition, THRO wildlife 

biologists have recently initiated field trials on a temporary contraception vaccination for females 

aged 2 years and older (Oehler, pers. comm., 2011). The park plans to continue management of 

feral horse populations in order to limit herd size. 

Photo 5. Feral horses in the South Unit of 
THRO (NPS photo). 
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Other Ungulates 

Rocky Mountain bighorn populations are also present in the park; the park plans to restore 

bighorn population sizes, but fences for bison and feral horses may limit the bighorn to less 

suitable habitat (NPS 1994). Deer and pronghorn populations are also present; however, the 

population sizes primarily are monitored and occasionally surveyed (NPS 1994). As for the 

predatory mammal species, the park monitors these populations for vector-borne diseases (NPS 

1994). 

Viewshed 

A viewshed is the area that is visible from a particular location. The National Park Service 

Organic Act (16 U.S.C. l) implies the need to protect the viewsheds of National Parks, 

Monuments, and Reservations. At THRO, viewsheds are of particular importance because a 

primary reason visitors frequent the park is to view the landscape. Views from within the park 

are expansive in some areas, with NPS and non-NPS lands being the primary visible features. 

Currently, the oil and gas industry is expanding in western North Dakota, which is a cause of 

concern for the viewsheds in THRO, due to rapidly expanding industrial development. 

Due to the current dynamic nature of the landscape surrounding the park, a detailed viewshed 

analysis is not appropriate for this document. The evidence of oil and gas development is 

increasing in North Dakota and this makes the viewshed from the park variable in the short-term. 

Therefore, conducting an all-inclusive viewshed analysis at this time is not appropriate, because 

the data would likely be irrelevant quickly.  

Even though a park-wide viewshed analysis is not appropriate at this time, THRO regularly uses 

viewshed analyses to provide specific data regarding anthropogenic development concerns. 

Developed data enrich the understanding of anthropogenic effects on the parkôs viewsheds. 

These data allow park management to make informed decisions and pursue appropriate actions 

regarding development.  

2.3 Resource Stewardship 

2.3.1 Management Directives and Planning Guidance 

THRO has several management plans, including the most recent Elk Management Plan (2010), 

the Centennial Plan (2007), the Fire Management Plan (2008), the Water Resources Management 

Plan (1998), the Resource Management Plan (1994), and the General Management Plan (1987). 

Each plan has its own objectives and goals to improve the parkôs resources and increase public 

awareness. 

The Elk Management Plan was proposed to ensure long-term preservation and protection of park 

resources. When the elk population increased after its reintroduction, the non-managed herd 

strained plant communities by over grazing; as of 2010, there were approximately 900 elk in the 

South Unit of the park (NPS 2010). The objectives for the elk management plan are as follows: 

¶ Prevent negative effects to the biotic and abiotic components of the park and adjacent 

lands. 

¶ Construct and execute actions parallel to the direction and limits set by the NPS 

Management Policies 2006. 
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¶ Determine indicators to assist and direct the management of elk. 

¶ Maintain the long-term viability of the elk population while limiting herd manipulation in 

the park. 

¶ Incorporate management flexibility to take action after obtaining information on disease 

or other factors that may adversely affect the elk population. 

¶ Offer opportunities to educate the public about the challenges of elk management when 

limiting that management to park land. 

¶ Collaborate with the stakeholders (e.g., federal agencies, state agencies, and private 

companies) by sharing data on the elk population and it management.  

¶ When applicable, improve the hunting opportunities on the areas of land surrounding the 

park. 

In 2007, the park celebrated its 60th anniversary. Its theme was ñ60 years of Preservation, 

Tradition, and Inspirationò (NPS 2007b). Now, the parkôs plan for the next decade is to revise its 

mission and purpose to be connected better with the American public (NPS 2007b). The goals 

for the centennial plan are as follows: 

¶ Enhance the condition of the park by improving its resources and assets. 

¶ Educate and motivate children to give back to the environment by becoming future 

conservationists.  

¶ Alter park operations to minimize adverse impacts on the environment. 

¶ Inspire the public to become environmentally conscious. 

¶ Encourage all to participate in a shared environmental stewardship. 

¶ Focus national, regional, and local tourism efforts to reach diverse audiences and young 

people and to attract visitors to lesser-known parks. 

¶ Create stimulating media to introduce and excite youth and their families to the national 

parks. 

The THRO Wildland Fire Management Plan (NPS 2008) was an addition to the resource 

management plan. Fire is an important factor that plays a large role in the development of most 

terrestrial ecosystems in North America (NPS 2008). This plan is becoming more intensive and 

of greater importance in the park; the objectives of the Wildland Fire Management Plan (NPS 

2008) are: 

¶ Decrease the frequency and severity of fires caused by humans. 

¶ Promote the occurrence of wildland fire in ecosystems dependent on its effects.  

¶ Control and utilize fire as a management tool.  

¶ Protect the park components (e.g., life, property and resources) from adverse effects of 

unwanted fire. 
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¶ Prevent adverse effects from fire suppression on the ecosystem.   

THRO created the Water Resources Management Plan in 1998 with the purpose of guiding park 

managers in assessing the water resources (NPS 1998). The park, being located in a semiarid 

ecosystem of the northern Great Plains, is particularly concerned with their water resources 

(Berkley et al. 1998). Maintaining plant and animal community diversity is dependent on water 

availability. The Water Resources Plan (1998) objectives include: 

¶ Manage the parkôs water resources to maintain an optimal level of species diversity and 

native plant composition. 

¶ Revive and protect the parkôs natural springs and developed wells for native wildlife. 

¶ Assure that any development within the park will not negatively impact the water 

resources and water-dependent environments. 

¶ Become knowledgeable about water quality to be able to actively contribute to the local 

and state water management plans while also striving for the optimal level of water 

quality standards for the park. 

¶ Protest the water rights applications that would negatively impact the park and contribute 

to water rights adjudications involving the park lands so that the NPS water rights and 

water-related resources remain protected. 

¶ Obtain a sufficient amount of information to adequately manage the parkôs water 
resources while also following the NPS inventory and monitoring requirements. 

¶ Follow NPS Floodplain Management Guidelines to insure minimal damage (e.g., injury, 

property) while also encouraging the occurrence of natural hydrologic and geomorphic 

processes of floods.  

¶ Create and update maps of the wetlands and riparian areas to make it easier to monitor 

and maintain ideal habitat conditions for the parkôs wildlife. 

¶ Educate the public and increase their awareness of the adverse effects done on water 

resources due to human impacts. 

¶ Protect the native fish species (e.g., rare, threatened, and endangered) found in the park 

and surrounding areas by creating and applying effort to a cooperative management plan. 

¶ Identify and assess the NPS water-related resources and any factors outside the park that 

may cause an impact. 

¶ Ensure minimal impact on surface and ground water resources when permitting oil and 

gas operations done on lands adjacent to the park. 

The Resource Management Plan (NPS 1994) is a supporting document of the original General 

Management Plan (NPS 1987), so that it would include both the 83 natural and 17 cultural 

resources important to the park (NPS 1994). The plan identifies resources and their components 

and indicates measures to be taken and methods to be used in management. The parkôs goal is to 

restore and maintain the resources and processes that form the parkôs ecosystem (NPS 1994). 

The Resource Management Plan had the following objectives: 
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¶ Create a tactical plan that recognizes and establishes priorities for resource management 

and research needs. 

¶ Manage the park as a natural badlands ecosystem, influenced by human activities over 

time, allowing natural processes to continue. 

¶ Prevent negative impacts on essential resources of the park by bearing in mind the effects 

that visitors and park managers may have on the natural and cultural resources with 

everyday activities. 

¶ Create an information system for the Little Missouri Badlands ecosystems to protect the 

natural resources and ecological processes native to each ecosystem. 

¶ Ensure the roadways are maintained and in satisfactory condition to make resource 

management (e.g., natural and cultural) more efficient. 

¶ Follow all appropriate laws, NPS guidelines, and management plans to properly manage 

natural and cultural resources inside the park. 

¶ Maintain resources in the park that are historically connected with Theodore Roosevelt 

(e.g., his life and experience in the Badlands). 

¶ Guarantee that a sufficient collections management program is developed for the parkôs 

natural and cultural resources. 

One of the earliest management plans for THRO is its General Management Plan (NPS 1987). 

The General Management Plan provides the necessary strategies to guide management, use, and 

development of the park for the next 10 years (NPS 1987). This plan addresses resource 

management (e.g., flood protection, bison management, historic building preservation, and 

visitor use needs) (NPS 1987). 
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2.3.2 Status of Supporting Science 

The Northern Great Plains Inventory and Monitoring Network (NGPN) identifies key resources 

network-wide and for each of its parks that can be used to determine the overall health of the 

parks. These key resources are called Vital Signs. In 2010, the NGPN completed and released a 

Vital Signs monitoring plan (adapted from Gitzen et al. 2010, Table 2).  

Table 2. NGPN Vital Signs selected for monitoring in THRO (adapted from Gitzen et al. 2010).  

Category 
Vital Signs Currently Monitored by 
NPGN parks, Other NPS Entities, or 

Other Federal or State Agencies 

Vital Signs for Which NGPN Will 
Develop and Implement 

Monitoring Protocols in the Future 

Air and climate 

¶ Ozone 

¶ Wet and dry deposition 

¶ Visibility and particulate matter 

¶ Air contaminants 

¶ Weather and climate 

 

Geology and soils  
¶ Stream and river channel 

characteristics 

Water ¶ Surface water dynamics  

¶ Surface water chemistry 

¶ Aquatic contaminants  

¶ Aquatic microorganisms  

¶ Aquatic macroinvertebrates 

Biological integrity 

¶ Exotic plant early detection 

¶ Raptors 

¶ Prairie dogs  

¶ Ungulates 

¶ Riparian lowland plant communities 

¶ Upland plant communities 

¶ Land birds 

Human use 
¶ Treatments of exotic infestations 

¶ Visitor use 
 

 Landscapes  
(ecosystem pattern 
and process) 

¶ Fire and fuel dynamics,  

¶ Land cover and use 

¶ Extreme disturbances  

¶ Soundscape 

¶ Viewshed 

¶ Night sky 
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Chapter 3 Study Scoping and Design 

This NRCA is a collaborative project between the National Park Service (NPS) and Saint Maryôs 

University of Minnesota Geospatial Services (SMUMN GSS). Project stakeholders include the 

THRO resource management team and NGPN Inventory and Monitoring Program staff. Before 

embarking on the project, it was necessary to identify the specific roles of the NPS and SMUMN 

GSS. Preliminary scoping meetings were held, and a task agreement and a scope of work 

document were created cooperatively between the NPS and SMUMN GSS. 

3.1 Preliminary scoping 
A preliminary scoping meeting was held on 31 August 2010. At this meeting, SMUMN GSS and 

NPS staff confirmed that the purpose of the THRO NRCA was to evaluate and report on current 

conditions, critical data and knowledge gaps, and selected existing and emerging resource 

condition influences of concern to THRO managers. Certain constraints were placed on this 

NRCA, including the following: 

¶ Condition assessments are conducted using existing data and information. 

¶ Identification of data needs and gaps is driven by the project framework categories. 

¶ The analysis of natural resource conditions includes a strong geospatial component. 

¶ Resource focus and priorities are primarily driven by THRO resource management. 

This condition assessment provides a ñsnapshot-in-timeò evaluation of the condition of a select 

set of park natural resources that were identified and agreed upon by the project team. Project 

findings will aid THRO resource managers in the following objectives: 

¶ Develop near-term management priorities (how to allocate limited staff and funding 

resources); 

¶ Engage in watershed or landscape scale partnership and education efforts; 

¶ Consider new park planning goals and take steps to further these; 

¶ Report program performance (e.g., Department of Interior Strategic Plan ñland healthò 
goals, Government Performance and Results Act [GPRA]). 

Specific project expectations and outcomes included the following: 

¶ For key natural resource components, consolidate available data, reports, and spatial 

information from appropriate sources including: THRO resource staff, IRMA (Integration 

of Resource Management Applications), Inventory and Monitoring Vital Signs, NGPN 

staff, and available third-party sources. The NRCA report will provide a resource 

assessment and summary of pertinent data evaluated through this project. 
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¶ When appropriate, define a reference condition so that statements of current condition 

may be developed. The statements will describe the current state of a particular resource 

with respect to an agreed upon reference point. 

¶ Clearly identify ñmanagement criticalò data (i.e., those data relevant to the key 

resources). This will drive the data mining and gap definition process. 

¶ Where applicable, develop GIS products that provide spatial representation of resource 

data, ecological processes, resource stressors, trends, or other valuable information that 

can be better interpreted visually. 

¶ Utilize ñgray literatureò and reports from third party research to the extent practicable. 

3.2 Study Design 

3.2.1 Indicator Framework, Focal Study Resources and Indicators 

Selection of Resources and Measures 

As defined by SMUMN GSS in the NRCA process, a ñframeworkò is developed for a park or 

preserve. This framework is a way of organizing, in a hierarchical fashion, bio-geophysical 

resource topics considered important in park management efforts. The primary features in the 

framework are key resource components, measures, stressors, and reference conditions.  

ñComponentsò in this process are defined as natural resources (e.g., prairie dogs), ecological 

processes or patterns (e.g., natural fire regime), or specific natural features or values (e.g., 

geological formations) that are considered important to current park management. Each key 

resource component has one or more ñmeasuresò that best define the current condition of a 

component being assessed in the NRCA. Measures are defined as those values or 

characterizations that evaluate and quantify the state of ecological health or integrity of a 

component. In addition to measures, current condition of components may be influenced by 

certain ñstressorsò which are also considered during assessment. A ñstressorò is defined as any 

agent that imposes adverse changes upon a component. These typically refer to anthropogenic 

factors that adversely affect natural ecosystems, but may also include natural processes or 

disturbances such as floods, fires, or predation (adapted from GLEI 2010).  

During the THRO NRCA scoping process, key resource components were identified by NPS 

staff and are represented as ñcomponentsò in the NRCA framework. While this list of 

components is not a comprehensive list of all the resources in the park, it includes resources and 

processes that are unique to the park in some way, of greatest concern or of highest management 

priority in THRO. Several measures for each component, as well as known or potential stressors, 

were also identified in collaboration with NPS resource staff. 

Selection of Reference Conditions 

A ñreference conditionò is a benchmark to which current values of a given componentôs 

measures can be compared to determine the condition of that component. A reference condition 

may be a historical condition (e.g., flood frequency prior to dam construction on a river), an 
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established ecological threshold (e.g., EPA standards for air quality), or a targeted management 

goal/objective (e.g., an elk herd of less than 200 individuals) (adapted from Stoddard et al. 2006). 

Reference conditions in this project were identified during the scoping process using input from 

NPS resource staff. In some cases, reference conditions represent a historical reference in which 

human activity and disturbance was not a major driver of ecological populations and processes, 

such as ñpre-cattle/sheep grazingò or ñpre-fire suppression.ò In cases where reference conditions 

were less clearly defined, peer-reviewed literature, ecological thresholds, and consultation with 

resource staff were used to define appropriate reference conditions more clearly. In these 

instances, efforts were made to utilize existing research and documentation of historical 

conditions to identify the range of natural variation for reference conditions.  

Finalizing the Framework 

An initial framework was adapted from the organizational framework outlined by the H. John 

Heinz III Center for Scienceôs ñState of Our Nationôs Ecosystems 2008ò (Heinz Center 2008). 

Key resources for the park were adapted from the NGPN Vital Signs monitoring plan (Gitzen et 

al. 2010) and natural resource reports from THRO. This initial framework was presented to park 

resource staff to stimulate meaningful dialogue about key resources that should be assessed. 

Significant collaboration between SMUMN GSS analysts and NPS staff was needed to focus the 

scope of the NRCA project and finalize the framework of key resources to be assessed.  

The NRCA framework was finalized in August 2011 following acceptance from NPS resource 

staff. It contains a total of 17 components (Table 3) and was used to drive analysis in this NRCA. 

This framework outlines the components (resources), most appropriate measures, known or 

perceived stressors and threats to the resources, and the reference conditions for each component 

for comparison to current conditions. The THRO framework also contains several components 

that are contextually important natural resource topics in the park; these include feral horses, 

bison, elk, and viewshed. During scoping, it was agreed that these topics would be addressed in 

Chapter 2 of the report. 
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Table 3. THRO natural resource condition assessment framework. 
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3.2.2 General Approach and Methods 

This study involved gathering and reviewing existing literature and data relevant to each of the 

key resource components included in the framework. No new data were collected for this study, 

however, where appropriate, existing data were further analyzed to provide summaries of 

resource condition or to create new spatial representations. After all data and literature relevant 

to the measures of each component were reviewed and considered, a qualitative statement of 

overall current condition was created and compared to the reference condition when possible. 

Data Mining 

The data mining process (acquiring as much relevant data about key resources as possible) began 

at the initial scoping meeting, at which time THRO staff provided data and literature in multiple 

forms, including: NPS reports and monitoring plans, reports from various state and federal 

agencies, published and unpublished research documents, databases, tabular data, and charts. 

GIS data were provided by NPS staff (NGPN and THRO). Access was also granted to NPS 

online data and literature sources, such as NatureBib, NPSpecies, and IRMA . Additional data 

and literature were also acquired through online bibliographic literature searches and inquiries on 

various state and federal government websites. Data and literature acquired throughout the data 

mining process were inventoried and analyzed for thoroughness, relevancy, and quality 

regarding the resource components identified at the scoping meeting. 

Data Development and Analysis 

Data development and analysis was highly specific to each component in the framework and 

depended largely on the amount of information and data available and recommendations from 

NPS reviewers and sources of expertise including NPS staff from THRO and NGPN. Specific 

approaches to data development and analysis can be found within the respective component 

assessment sections located in Chapter 4 of this report. 

Scoring Methods and Assigning Condition 

A set of measures are useful in describing the condition of a particular component, but all 

measures may not be equally important. A ñsignificance levelò represents a numeric 

categorization (integer of 1-3) of the importance of each measure in explaining the condition of 

the component; each significance level is defined in Table 4. This categorization allows 

measures that are more important for determining condition (higher significance level) of a 

component to be more heavily weighted in calculating an overall condition. 

Table 4. Scale of measure significance used in determining overall condition. 

Significance Level 
(SL) 

Description 

1 Measure is of low importance in defining the condition of this component. 

2 Measure is of moderate importance in defining the condition of this 
component. 

3 Measure is of high importance in defining the condition of this component. 

After each component assessment is completed (including any possible data analysis), a 

condition level is calculated for each measure. This is based on a 0-3 integer scale and reflects 

the data mining efforts and communications with park experts (Table 5). 
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Table 5. Scale used in determining condition level of individual measures. 

Condition Level 
(CL) 

Description 

0 Of NO concern. No net loss, degradation, negative change, or alteration. 

1 Of LOW concern. Signs of limited and isolated degradation of the component. 

2 Of MODERATE concern. Pronounced signs of widespread and uncontrolled 
degradation. 

3 Of HIGH concern. Nearing catastrophic, complete, and irreparable degradation 
of the component. 

After the significance levels (SL) and condition levels (CL) are assigned, a weighted condition 

score (WCS) is calculated via the following equation: 

ὡὅὛ 
В Ὓὒz ὅὒ
Π  

σz В Ὓὒ
Π  

 

The resulting WCS value is placed into one of three possible categories: condition of low 

concern (WCS = 0.0 ï 0.33); condition of moderate concern (WCS = 0.34 - 0.66); and condition 

of significant concern (WCS = 0.67 to 1.00). Figure 1 displays all of the potential graphics used 

to represent a componentôs condition in this assessment. The colored circles represent the 

categorized WCS; red circles signify a significant concern, yellow circles a moderate concern 

and green circles a condition of low concern. Gray circles are used to represent situations in 

which there is currently insufficient data to make a statement about the condition of a 

component. The arrows inside the circles indicate the trend of the condition of a resource 

component. An upward pointing arrow indicates the condition of the component has been 

improving in recent times. A right-pointing arrow indicates a stable condition or trend and an 

arrow pointing down indicates a decline in the condition of a component in recent times. These 

are only used when it is appropriate to comment on the trend of condition of a component. A 

gray, triple-pointed arrow is reserved for situations in which the trend of the componentôs 

condition is currently unknown. 
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Figure 1. Symbols used for individual component assessments with condition or concern designations 
along the vertical axis and trend designations along the horizontal. 

Preparation and Review of Component Draft Assessments 

The preparation of draft assessments for each component was a highly cooperative process 

among SMUMN GSS analysts and THRO staff. Though SMUMN GSS analysts rely heavily on 

peer-reviewed literature and existing data in conducting the assessment, the expertise of NPS 

resource staff also plays a significant and invaluable role in providing insights into the 

appropriate direction for analysis and assessment of each component. This step is especially 

important when data or literature are limited for a resource component. 

The process of developing draft documents for each component began with a detailed phone or 

conference call with an individual or multiple individuals considered local experts on the 

resource components under examination. These conversations were a way for analysts to verify 

the most relevant data and literature sources that should be used and also to formulate ideas 

about current condition with respect to the NPS staff opinions. Upon completion, draft 

assessment were forwarded to component experts for initial review and comments. 

Development and Review of Final Component Assessments 

Following review of the component draft assessments, analysts used the review feedback from 

resource experts to compile the final component assessments. As a result of this process, and 

based on the recommendations and insights provided by THRO resource staff and other experts, 

the final component assessments represent the most relevant and current data available for each 

component and the sentiments of park resource staff and resource experts.  

Format of Component Assessment Documents 

All resource component assessments are presented in a standard format. The format and structure 

of these assessments is described below. 
















































































































































































































































































































































































































































































