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EXECUTIVE SUMMARY 
 

The 26,000-acre (10,500 ha) Lowry Range (The Range) is located at the southeastern edge of 

the greater metropolitan Denver area, and is bordered by the City of Aurora and the Aurora 

Reservoir on its western boundary.  

 

The Colorado State Board of Land Commissioners (SBLC) holds The Range in trust for the 

State of Colorado. The SBLC would like to maintain significant portions of The Range south 

of Quincy Road in its current state as a matrix of piedmont grassland with some short-to-

mixed grass prairie.  They have approved a conceptual plan for the property that includes 

open space and conservation plans, contained development, and water resource development. 

The discovery of available oil and gas in the Niobrara shale layer that underlies much of the 

Range has prompted the SBLC to reconsider management options for the area. The Colorado 

Natural Heritage Program (CNHP) conducted a biological assessment of The Range during 

late spring and the summer of 2005, and again in late summer of 2010. The purpose of the 

2010 assessment was to focus attention on the piedmont grassland and pocket gopher areas 

originally documented in the 2005 inventory that intersect with potential water and energy 

development areas. In 2010, CNHP re-mapped the pocket gopher area and gathered 

distribution information on the piedmont grassland. This report is an update to the original 

2006 report, and incorporates all of the findings from both 2005 and 2010 surveys. Both 

inventories identified significant biological values of The Range (especially occurrence of 

species in need of conservation), and evaluated the health of the ecological systems. The 

results of these assessments will assist the SBLC in determining how potential conservation 

easement and development scenarios may impact the biological resources.  

 

The Natural Heritage inventory described in this report was conducted in the following steps:  

1. All available and pre-existing information was collected at the outset of the project. 

2. A list of the rare, imperiled, and vulnerable species, and all the ecological systems with 

potential to occur on The Range was created.  

3. The entire area was searched for the target species in 2005, and a more focused area was 

surveyed in 2010. 

4. Input from representatives of the SBLC and long-term lessees of The Range were 

incorporated into the inventory process. 

 

During summer 2005, every area of The Range was visited once, and in some cases multiple 

times, to search for rare animals and record the type and condition of ecological systems 

present on The Range. Survey sites were visited at the appropriate time as dictated by the 

seasonal occurrence (or phenology) of the individual animal species. It was essential that 

surveys took place during a time when the targeted animals were detectable. During August 

2010, a more focused search for rare animals and piedmont grassland was completed. 

 

The results of The Range surveys confirm that there are 12 uncommon and rare species of 

animals. Three highlights from the surveys are: 1) an excellent quality occurrence of one of 

Coloradoôs rarest small mammal subspecies, the northern pocket gopher, 2) a good quality 

occurrence of one of Coloradoôs rarest grassland types, the foothills-piedmont tall grass 

prairie , and 3) a fair quality occurrence of a prarie riparian system. The northern pocket 
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gopher macrotis subspecies (Thomomys talpoides macrotis), may require conservation of its 

population on The Range to help prevent its extinction. The global distribution of this 

subspecies is limited to southwestern Arapahoe, northern Douglas, and possibly extreme 

northwestern Elbert counties, and the recent distribution appears to be limited to six 

populations in Douglas and Arapahoe counties. Five of these populations occur outside of 

The Range and face multiple imminent threats. Conservation of the northern pocket gopher 

population on The Range is essential to conserving this subspecies within its three county 

range. In addition, The Range supports a fair sized complex of black-tailed prairie dogs along 

with the associated predators and other animals they attract, including Ferruginous Hawk, 

Bald Eagle, Prairie Falcon, Burrowing Owl, and swift fox, among others (see Table 7 for a 

complete list of these priority species). In all, 61 different animal species were recorded from 

The Range. Other species of interest on The Range include pronghorn and Lark Bunting, 

which are still wide-ranging and common, but are in decline or under threat of declining in 

Colorado. 

 

The ecological systems on The Range include the Western Great Plains Foothill and 

Piedmont Grassland system, the Western Great Plains Riparian Woodland, Shrubland and 

Herbaceous system, and wetlands associated with the Coal Creek and Box Elder Creek 

drainages. The Western Great Plains Foothill and Piedmont Grassland ecological system is 

represented by a mosaic of grassland types including tallgrass, mixedgrass, and shortgrass 

prairie. The tallgrass prairie is one of Coloradoôs rarest grassland types, and has been 

documented in very few places in Colorado. Big bluestem and little bluestem were abundant 

and widespread in 2010, and benefited from the elimination of cattle grazing in combination 

with adequate summer rains. Grassland birds on The Range were abundant and their 

populations were in good condition in 2005. The 2010 survey date was too late for an 

adequate bird assessment. In 2005, the riparian woodland and shrublands of both Box Elder 

and Coal Creeks were degraded by leafy spurge and cheatgrass, invasive plants that dominate 

the herbaceous understory and competitively eliminate native forbs and grasses. Except in 

areas along Coal Creek disturbed by mining, the overstory of both creeks was a healthy mix 

of mature cottonwoods and peachleaf willow, which grow within the wide floodplain. 

However, regeneration of young cottonwood and willow within the woody understory of 

both creeks was sparse in 2005, probably as a result of grazing by cattle, which feed on the 

saplings when grazing. CNHP did not revisit the riparian communities in 2010. 

 

We have delineated two Potential Conservation Areas (PCA) and three Sites of Local 

Significance (SLS) on The Range where conservation is a desirable priority (Figure 24). 

These areas include the land occupied by the macrotis subspecies of the northern pocket 

gopher, piedmont grasslands, parts of Coal Creek and all of Box Elder Creek within The 

Range. In addition, an area is delineated that identifies the largest and healthiest black-tailed 

prairie dog colonies, including all locations documented in 2005 and 2010. These areas 

together support the rare pocket gopher, woodland birds (including Bullockôs Oriole, Bald 

Eagle, Loggerhead Shrike, Yellow Warbler, White-breasted Nuthatch, Black-headed 

Grosbeak, Western Wood-pewee, and American Goldfinch), a diverse community of five 

amphibian species (northern leopard frog, plains spadefoot, Woodhouseôs toad, western 

chorus frog, and tiger salamander), and abundant grassland birds (including Short-eared Owl, 

Burrowing Owl, Mountain Plover, Ferruginous Hawk, Prairie Falcon, Northern Harrier, Lark 
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Bunting, and Western Meadowlark), as well as pronghorn, swift fox, prairie dogs and the 

other animals they attract. The PCAs and SLSs presented in this report are in good condition 

with the natural hydrology still intact, and plant communities supporting an abundance of 

wildlife, including species of conservation priority. 

 

The prairie grasslands and their associated riparian areas are among the most imperiled 

ecological systems in Colorado (Rondeau, et al. 2011, in prep). The SLBC has the 

opportunity to conserve and manage the biological values of the Range, but this goal could 

be incompatible with removal of the underlying energy resources. Careful design of energy 

and water development projects, as well as appropriate restoration of disturbed lands, will be 

necessary to protect the biological values that The Range supports. We suggest that, at a 

minimum, the abundance and quality of the northern pocket gopher occurrence and the 

distribution and condition of the piedmont grasslands be considered indicators for the health 

of the Range.  These resources are the highest conservation priorities, and should be 

significant factors when considering development projects as well as habitat restoration. 
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INTRODUCTION 
 

The Lowry Range (The Range) is located east of the City of Auroraôs southeastern boundary 

and east of the Aurora Reservoir. The Colorado Natural Heritage Program (CNHP) was 

contracted to perform a biological assessment of The Range in 2005 and a focused update to 

that inventory in 2010. Conservation planning conducted jointly by SBLC and CNHP in 

2005 used the information generated in the 2005 inventory to develop conservation goals for 

The Range, and to identify areas suitable for conservation of biological values (Grunau, et al. 

2006). 

 

CNHP uses the Natural Heritage Network Ranking System to prioritize conservation actions. 

The purpose is to identify areas with high quality occurrences of rare or uncommon 

biological resources, and to then focus attention on those sites that have the greatest chance 

of conservation success. Based on current knowledge, the Potential Conservation Areas and 

Sites of Local Significance in this report represent areas CNHP recommends for protection 

and management in order to conserve the natural heritage of The Range. 

 

The Natural Heritage Network and Biodiversity 
 

Just as ancient artifacts and historic buildings represent our cultural heritage, a diversity of 

plant and animal species and their habitats represent our ñnatural heritage.ò Coloradoôs 

natural heritage encompasses a wide variety of ecosystems from tallgrass prairie and 

shortgrass high plains to alpine cirques and rugged peaks, from canyon lands and sagebrush 

deserts to dense subalpine spruce-fir forests and wide-open tundra.  

 

These widely diversified habitats are determined by water availability, temperature extremes, 

altitude, geologic history, and land use history. The species that inhabit each of these 

ecosystems have adapted to the specific set of conditions found there. Because human 

influence today touches every part of the Colorado environment, we are responsible for 

understanding our impacts and carefully planning our actions to ensure our natural heritage 

persists for future generations.  

 

Some generalist species, like house finches, have flourished over the last century, having 

adapted to habitats altered by humans. However, many other species are specialized to 

survive in vulnerable Colorado habitats; among them are Bellôs twinpod (a wildflower), the 

greenback cutthroat trout, and the Pawnee montane skipper (a butterfly). These species have 

special requirements for survival that may be threatened by incompatible land management 

practices and competition from non-native species. Many of these species have become 

imperiled not only in Colorado, but also throughout their range of distribution. Some species 

exist in less than five populations in the entire world. The decline of these specialized species 

often indicates disruptions that could permanently alter entire ecosystems. Thus, recognition 

and protection of rare and imperiled species is crucial to preserving Coloradoôs diverse 

natural heritage. 

 

Colorado is inhabited by some 800 vertebrate species and subspecies, and tens of thousands 

of invertebrate species. In addition, the state has approximately 4,300 species of plants and 
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more than 450 recognized plant communities that represent terrestrial and wetland 

ecosystems. It is this rich natural heritage that has provided the basis for Coloradoôs diverse 

economy. Some components of this heritage have always been rare, while others have 

become imperiled with human-induced changes in the landscape. This decline in biological 

diversity is a global trend resulting from human population growth, land development, and 

subsequent habitat loss. Globally, the loss in species diversity has become so rapid and 

severe that Wilson (1988) has compared the phenomenon to the great natural catastrophes at 

the end of the Paleozoic and Mesozoic eras. 

 

The need to address this loss in biological diversity has been recognized for decades in the 

scientific community. However, many conservation efforts made in this country were not 

based upon preserving biological diversity; instead, they primarily focused on preserving 

game animals, striking scenery, and locally favorite open spaces. To address the absence of a 

methodical, scientifically based approach to preserving biological diversity, Dr. Robert 

Jenkins of The Nature Conservancy pioneered the Natural Heritage Methodology in the early 

1970s. 

 

Recognizing that rare and imperiled species are more likely to become extinct than common 

species, the Natural Heritage Methodology ranks species according to their rarity or degree 

of imperilment. The ranking system is scientifically based upon the number of known 

locations of the species as well as its biology and known threats. By ranking the relative 

rarity or imperilment of a species, the quality of its populations, and the importance of 

associated conservation sites, the methodology can facilitate the prioritization of 

conservation efforts so the most rare and imperiled species may be preserved first. As the 

scientific community realized that plant communities are equally important as individual 

species, this methodology has been applied to ranking and preserving rare plant communities, 

as well as the best examples of common communities. 

 

The Natural Heritage Methodology is used by Natural Heritage Programs throughout North, 

Central, and South America, forming an international database network. NatureServe, the 

umbrella organization of this international network, and its member programs are a leading 

source for information about rare and endangered species and threatened ecosystems. The 85 

Natural Heritage Network data centers are located in each of the 50 U.S. states, 11 Canadian 

provinces and territories, and many countries and territories in Latin America and the 

Caribbean. This network enables scientists to monitor the status of species from a state, 

national, and global perspective. Information collected by the Natural Heritage Programs can 

provide a means to protect species before the need for legal endangerment status arises. It can 

also enable conservationists and natural resource managers to make informed, objective 

decisions in prioritizing and focusing conservation efforts. 

 

What is Biological Diversity? 
 

Protecting biological diversity has become an important management issue for many natural 

resource professionals. Biological diversity at its most basic level includes the full range of 

species on Earth, from single-celled organisms such as bacteria and protists through the 

multicellular kingdoms of plants and animals. At finer levels of organization, biological 
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diversity includes the genetic variation within species, both among geographically separated 

populations and among individuals within a single population. On a wider scale, diversity 

includes variations in the biological communities in which species live, the ecosystems in 

which communities exist, and the interactions between these levels. All levels are necessary 

for the continued survival of species and plant communities, and many are important for the 

well being of humans.  

 

The biological diversity of an area can be described at four levels: 

 

Genetic Diversity ð the genetic variation within a population and among populations of a 

plant or animal species. The genetic makeup of a species varies between populations within 

its geographic range. Loss of a population results in a loss of genetic diversity for that species 

and a reduction of total biological diversity for the region. Once lost, this unique genetic 

information cannot be reclaimed. 

 

Species Diversity ð the total number and abundance of plant and animal species and 

subspecies in an area. 

 

Community Diversity ð the variety of plant communities within an area that represent the 

range of species relationships and inter-dependence. These communities may be diagnostic 

of or even restricted to an area.  

 

Landscape Diversity ð the type, condition, pattern, and connectedness of plant communities. 

A landscape consisting of a mosaic of plant communities may contain one multifaceted 

ecosystem, such as a wetland ecosystem. A landscape also may contain several distinct 

ecosystems, such as a riparian corridor meandering through shortgrass prairie. Fragmentation 

of landscapes, loss of connections and migratory corridors, and loss of plant communities all 

result in a loss of biological diversity for a region.  

 

The conservation of biological diversity should include all levels of diversity: genetic, 

species, community, and landscape. Each level is dependent on the other levels and 

inextricably linked. In addition, and all too often omitted, humans and the results of their 

activities are also closely linked to all levels of this hierarchy and are integral parts of most 

landscapes. We at the Colorado Natural Heritage Program believe that a healthy natural 

environment and a healthy human environment go hand in hand, and that recognition of the 

most imperiled species is an important step in comprehensive conservation planning. 

 

/ƻƭƻǊŀŘƻΩǎ bŀǘǳǊŀƭ IŜǊƛǘŀƎŜ tǊƻƎǊŀƳ 
 

To place this document in context, it is useful to understand the history and functions of the 

Colorado Natural Heritage Program (CNHP).  

 

CNHP is the state's primary comprehensive biological diversity data center, gathering 

information and field observations to help develop statewide conservation priorities. After 

operating in the Colorado Division of Parks and Outdoor Recreation for 14 years, the 

Program was relocated to the University of Colorado Museum in 1992, and then to the 
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College of Natural Resources at Colorado State University in 1994, where it has operated 

since. 

 

The multi-disciplinary team of scientists, planners, and information managers at CNHP 

gathers comprehensive information on the rare, threatened, and endangered species and 

significant plant communities of Colorado. Life history, status, and locational data are 

incorporated into a continually updated data system. Sources include published and 

unpublished literature, museum and herbaria labels, and field surveys conducted by 

knowledgeable naturalists, experts, agency personnel, and our own staff of botanists, 

ecologists, and zoologists.  

 

All Natural Heritage Programs house data about imperiled species and are implementing use 

of the Biodiversity Tracking and Conservation System (BIOTICS) developed by 

NatureServe. This database includes taxonomic group, global and state rarity ranks, federal 

and state legal status, observation source, observation date, county, township, range, 

watershed, and other relevant facts and observations. BIOTICS also has an ArcView based 

mapping program for digitizing and mapping occurrences of rare plants, animals, and plant 

communities. These rare species and plant communities are referred to as ñelements of 

natural diversityò or simply ñelements.ò 

 

Concentrating on site-specific data for each element enables CNHP to evaluate the 

significance of each location for the conservation of biological diversity in Colorado and in 

the nation. By using species imperilment ranks and quality ratings for each location, 

priorities can be established to guide conservation action. A continually updated locational 

database and priority-setting system such as that maintained by CNHP provides an effective, 

proactive land-planning tool. 

 

To assist in biological diversity conservation efforts, CNHP scientists strive to answer 

questions like the following: 

 

¶ What species and ecological communities exist in the area of interest? 

 

¶ Which are at greatest risk of extinction or are otherwise significant from a conservation 

perspective?  

 

¶ What are their biological and ecological characteristics, and where are these priority 

species or communities found?  

 

¶ What is the speciesô condition at these locations, and what processes or activities are 

sustaining or threatening them? 

 

¶ Where are the most important sites to protect?  

 

¶ Who owns or manages those places deemed most important to protect, and what may 

be threatening the biodiversity at those places?  
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¶ What actions are needed for the protection of those sites and the significant elements of 

biological diversity they contain?  

 

¶ How can we measure our progress toward conservation goals? 

 

CNHP has effective working relationships with several state and federal agencies, including 

the Colorado Department of Natural Resources, the Colorado Division of Wildlife, the 

Bureau of Land Management, and the U.S. Forest Service. Numerous local governments and 

private entities, such as consulting firms, educators, landowners, county commissioners, and 

non-profit organizations, also work closely with CNHP. Use of the data by many different 

individuals and organizations encourages a cooperative and proactive approach to 

conservation, thereby reducing the potential for conflict.  

 

The Natural Heritage Ranking System 
 

Key to the functioning of Natural Heritage Programs is the concept of setting priorities for 

gathering information and conducting inventories. The number of possible facts and 

observations that can be gathered about the natural world is essentially limitless. The 

financial and human resources available to gather such information are not. The cornerstone 

of Natural Heritage methods is the use of a ranking system to achieve the twin objectives of 

effectiveness and efficiency. 

 

Ranking species and ecological communities according to their imperilment status provides 

guidance for where Natural Heritage Programs should focus their information-gathering 

activities. For species deemed secure, only general information needs to be maintained by 

Natural Heritage Programs. Fortunately, the more common and secure species constitute the 

majority of most groups of organisms. On the other hand, for those species that are by their 

nature rare, more detailed information is needed. Because of these speciesô rarity, gathering 

comprehensive and detailed population data can be less daunting than gathering similarly 

comprehensive information on more abundant species. 

 

To determine the status of species within Colorado, CNHP gathers information on plants, 

animals, and plant communities. Each of these elements of natural diversity is assigned a 

rank that indicates its relative degree of imperilment on a five-point scale (for example, 1 = 

extremely rare/imperiled, 5 = abundant/secure). The primary criterion for ranking elements is 

the number of occurrences (in other words, the number of known distinct localities or 

populations). This factor is weighted more heavily than other factors because an element 

found in one place is more imperiled than something found in twenty-one places. Also of 

importance are the size of the geographic range, the number of individuals, the trends in both 

population and distribution, identifiable threats, and the number of protected occurrences.  

 

Element imperilment ranks are assigned both in terms of the element's degree of imperilment 

within Colorado (its State-rank or S-rank) and the element's imperilment over its entire range 

(its Global-rank or G-rank). Taken together, these two ranks indicate the degree of 

imperilment of an element. For example, the lynx, which is thought to be secure in northern 

North America but is known from less than five current locations in Colorado, is ranked G5 
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S1 (globally-secure, but critically imperiled in this state). The Rocky Mountain Columbine, 

which is known only in Colorado from about 30 locations, is ranked a G3 S3 (vulnerable 

both in the state and globally, since it only occurs in Colorado and then in small numbers). 

Further, a tiger beetle that is only known from one location in the world at the Great Sand 

Dunes National Monument is ranked G1 S1 (critically imperiled both in the state and 

globally, because it exists in a single location). CNHP actively collects, maps, and 

electronically processes specific occurrence information for animal and plant species 

considered extremely imperiled to vulnerable in the state (S1 - S3). Several factors, such as 

rarity, evolutionary distinctiveness, and endemism (specificity of habitat requirements), 

contribute to the conservation priority of each species. Certain species are ñwatchlisted,ò 

meaning that specific occurrence data are collected and periodically analyzed to determine 

whether more active tracking is warranted. A complete description of each of the Natural 

Heritage ranks is provided in Table A-1. 

 

This single rank system works readily for all species except those that are migratory. Those 

animals that migrate may spend only a portion of their life cycles within the state. In these 

cases, it is necessary to distinguish between breeding, non-breeding, and resident species. As 

noted in Table A-1, ranks followed by a "B,ò for example S1B, indicate that the rank applies 

only to the status of breeding occurrences. Similarly, ranks followed by an "N,ò for example 

S4N, refer to non-breeding status, typically during migration and winter. Elements without 

this notation are believed to be year-round residents within the state.  

 
Table 1. Definition of Natural Heritage imperilment ranks. 

G/S1

  

Critically imperiled globally/state because of rarity (5 or fewer occurrences in the world/state; or 1,000 

or fewer individuals), or because some factor of its biology makes it especially vulnerable to 

extinction. 

G/S2

  

Imperiled globally/state because of rarity (6 to 20 occurrences, or 1,000 to 3,000 individuals), or 

because other factors demonstrably make it very vulnerable to extinction throughout its range. 

G/S3

  

Vulnerable through its range or found locally in a restricted range (21 to 100 occurrences, or 3,000 to 

10,000 individuals). 

G/S4

  

Apparently secure globally/state, though it may be quite rare in parts of its range, especially at the 

periphery. Usually more than 100 occurrences and 10,000 individuals. 

G/S5

  

Demonstrably secure globally/state, though it may be quite rare in parts of its range, especially at the 

periphery. 

G/SX

  

Presumed extinct globally, or extirpated within the state. 

G#? Indicates uncertainty about an assigned global rank. 

G/SU Unable to assign rank due to lack of available information. 

GQ Indicates uncertainty about taxonomic status. 

G/SH Historically known, but usually not verified for an extended period of time. 

G#T#

  

Trinomial rank (T) is used for subspecies or varieties. These taxa are ranked on the same criteria as 

G1-G5. 

S#B Refers to the breeding season imperilment of elements that are not residents. 

SNR Not yet ranked. 

SNA

  

Not Applicable. A conservation status rank is not applicable because the species is not a suitable target 

for conservation activities. 

SR Reported to occur in the state but unverified. 

S? Unranked. Some evidence that species may be imperiled, but awaiting formal rarity ranking. 

Note: Where two numbers appear in a state or global rank (for example, S2S3), the actual rank of the element is 

uncertain, but falls within the stated range. 
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Legal Designations for Rare Species 
 

Natural Heritage imperilment ranks should not be interpreted as legal designations. Although 

most species protected under state or federal endangered species laws are extremely rare, not 

all rare species receive legal protection. Legal status is designated either by the U.S. Fish and 

Wildlife Service under the Endangered Species Act, or by the Colorado Division of Wildlife 

under Colorado Statutes 33-2-105 Article 2. In addition, the U.S. Forest Service recognizes 

some species as ñSensitive,ò as does the Bureau of Land Management. Table A-2 defines the 

special status assigned by these agencies and provides a key to abbreviations used by CNHP.  

 
Table 2. Federal and State agency special designations for rare species. 

Federal Status: 

1. U.S. Fish and Wildlife Service (58 Federal Register 51147, 1993) and (61 Federal Register 7598, 1996) 

LE Listed Endangered: defined as a species, subspecies, or variety in danger of extinction throughout all 

or a significant portion of its range. 

LT  Listed Threatened: defined as a species, subspecies, or variety likely to become endangered in the 

foreseeable future throughout all or a significant portion of its range. 

P Proposed: taxa formally proposed for listing as Endangered or Threatened (a proposal has been 

published in the Federal Register, but not a final rule). 

C Candidate: taxa for which substantial biological information exists on file to support proposals to list 

them as endangered or threatened, but no proposal has been published yet in the Federal Register. 

PDL Proposed for delisting. 

XN Nonessential experimental population. 

2. U.S. Forest Service (Forest Service Manual 2670.5) (noted by the Forest Service as ñSò) 

FS Sensitive: those plant and animal species identified by the Regional Forester for which population 

viability is a concern as evidenced by:  

Significant current or predicted downward trends in population numbers or density. 

Significant current or predicted downward trends in habitat capability that would reduce a 

species' existing distribution. 

3. Bureau of Land Management (BLM Manual 6840.06D) (noted by BLM as ñSò) 

BLM  Sensitive: those species found on public lands designated by a State Director that could easily 

become endangered or extinct in a state. The protection provided for sensitive species is the same as 

that provided for C (candidate) species. 

4. State Status: 

The Colorado Division of Wildlife has developed categories of imperilment for non-game species (refer to the 

Colorado Division of Wildlifeôs Chapter 10 ï Nongame Wildlife of the Wildlife Commission's regulations). The 

categories being used and the associated CNHP codes are provided below. 

E Endangered: those species or subspecies of native wildlife whose prospects for survival or 

recruitment within this state are in jeopardy, as determined by the Commission. 

T Threatened: those species or subspecies of native wildlife which, as determined by the Commission, 

are not in immediate jeopardy of extinction but are vulnerable because they exist in such small 

numbers, are so extremely restricted in their range, or are experiencing such low recruitment or 

survival that they may become extinct. 

SC Special Concern: those species or subspecies of native wildlife that have been removed from the state 

threatened or endangered list within the last five years; are proposed for federal listing (or are a 

federal listing ñcandidate speciesò) and are not already state listed; have experienced, based on the 

best available data, a downward trend in numbers or distribution lasting at least five years that may 

lead to an endangered or threatened status; or are otherwise determined to be vulnerable in Colorado. 
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Element Occurrences and their Ranking 
 

Actual locations of elements, whether they are single organisms, populations, or plant 

communities, are referred to as element occurrences. The element occurrence is considered 

the most fundamental unit of conservation interest and is at the heart of the Natural Heritage 

Methodology. To prioritize element occurrences for a given species, an element occurrence 

rank (EO-Rank) is assigned according to the ecological quality of the occurrences whenever 

sufficient information is available. This ranking system is designed to indicate which 

occurrences are the healthiest and ecologically the most viable, thus focusing conservation 

efforts where they will be most successful. The EO-Rank is based on three factors: 

 

Size ï a measure of the area or abundance of the elementôs occurrence. Takes into account 

factors such as area of occupancy, population abundance, population density, population 

fluctuation, and minimum dynamic area (which is the area needed to ensure survival or re-

establishment of an element after natural disturbance). This factor for an occurrence is 

evaluated relative to other known, and/or presumed viable, examples. 

 

Condition/Quality ï an integrated measure of the composition, structure, and biotic 

interactions that characterize the occurrence. This includes measures such as reproduction, 

age structure, biological composition (such as the presence of exotic versus native species), 

structure (for example, canopy, understory, and ground cover in a forest community), and 

biotic interactions (such as levels of competition, predation, and disease). 

 

Landscape Context ï an integrated measure of two factors: the dominant environmental 

regimes and processes that establish and maintain the element, and connectivity. Dominant 

environmental regimes and processes include herbivory, hydrologic and water chemistry 

regimes (surface and groundwater), geomorphic processes, climatic regimes (temperature 

and precipitation), fire regimes, and many kinds of natural disturbances. Connectivity 

includes such factors as a species having access to habitats and resources needed for life 

cycle completion, fragmentation of ecological communities and systems, and the ability of 

the species to respond to environmental change through dispersal, migration, or re-

colonization. 

 

Each of these factors is rated on a scale of A through D, with A representing an excellent 

rank and D representing a poor rank. These ranks for each factor are then averaged to 

determine an appropriate EO-Rank for the occurrence. If not enough information is available 

to rank an element occurrence, an EO-Rank of E (for extant) is assigned. EO-Ranks and their 

definitions are summarized in Table A-3. 
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Table 3. Element occurrence ranks and their definitions. 

A Excellent viability. 

B Good viability 

C Fair viability. 

D Poor viability. 

H Historic: known from historical record, but not verified for an extended period of time. 

X Extirpated: extinct within the state. 

E Extant: the occurrence does exist but not enough information is available to rank. 

F Failed to find: the occurrence could not be relocated. 

 

 

Potential Conservation Areas 
 

In order to successfully protect populations or occurrences, it is helpful to delineate Potential 

Conservation Areas (PCAs). These PCAs focus on capturing the ecological processes that are 

necessary to support the continued existence of a particular element occurrence of natural 

heritage significance. Potential Conservation Areas may include a single occurrence of a rare 

element, or a suite of rare element occurrences or significant features. 

 

The PCA is designed to identify a land area that can provide the habitat and ecological 

processes upon which a particular element occurrence, or suite of element occurrences, 

depends for its continued existence. The best available knowledge about each species' life 

history is used in conjunction with information about topographic, geomorphic, and 

hydrologic features; vegetative cover; and current and potential land uses. In developing the 

boundaries of a PCA, CNHP scientists consider a number of factors that include, but are not 

limited to: 

 

¶ ecological processes necessary to maintain or improve existing conditions; 

¶ species movement and migration corridors; 

¶ maintenance of surface water quality within the PCA and the surrounding watershed; 

¶ maintenance of the hydrologic integrity of the groundwater; 

¶ land intended to buffer the PCA against future changes in the use of surrounding lands; 

¶ exclusion or control of invasive exotic species; 

¶ land necessary for management or monitoring activities. 

 

The boundaries presented are meant to be used for conservation planning purposes and have 

no legal status. The proposed boundary does not automatically recommend exclusion of all 

activity. Rather, the boundaries designate ecologically significant areas in which land 

managers may wish to consider how specific activities or land use changes within or near the 

PCA affect the natural heritage resources and sensitive species on which the PCA is based. 

Please note that these boundaries are based on our best estimate of the primary area 

supporting the long-term survival of targeted species and plant communities. A thorough 

analysis of the human context and potential stresses has not been conducted. However, 

CNHPôs conservation planning staff is available to assist with these types of analyses where 

conservation priority and local interest warrant additional research. 

 

Frequently, all necessary ecological processes cannot be contained within a PCA of 

reasonable size. For example, taken to the extreme, the threat of ozone depletion could 
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expand every PCA to include the entire planet. The boundaries described in this report 

indicate the immediate, and therefore most important, area to be considered for protection. 

Continued landscape level conservation efforts that may extend far beyond PCA boundaries 

are necessary as well. This will involve regional efforts in addition to coordination and 

cooperation with private landowners, neighboring land planners, and state and federal 

agencies. 

 

Ranking of Potential Conservation Areas 
 

Biological Diversity Rank 
 
CNHP uses element and element occurrence ranks to assess the overall biological diversity 

significance of a PCA, which may include one or many element occurrences. Based on these 

ranks, each PCA is assigned a biological diversity rank (or B-rank). See Table A-4 for a 

summary of these B-ranks. 

 
Table 4. Natural Heritage Program biological diversity ranks and their definitions. 

B1 Outstanding Significance (indispensable):  

only known occurrence of an element 

A-ranked occurrence of a G1 element (or at least C-ranked if best available occurrence) 

concentration of A- or B-ranked occurrences of G1 or G2 elements (four or more G1 or G2 

elements) 

 

B2 Very High Significance:  

B- or C-ranked occurrence of a G1 element 

A- or B-ranked occurrence of a G2 element 

One of the most outstanding (for example, among the five best) occurrences range wide (at least 

A- or B-ranked) of a G3 element. 

Concentration of A- or B-ranked G3 elements (four or more) 

Concentration of C-ranked G2 elements (four or more) 

B3 High Significance:  

C-ranked occurrence of a G2 element 

A- or B-ranked occurrence of a G3 element 

D-ranked occurrence of a G1 element (if best available occurrence) 

Up to five of the best occurrences of a G4 or G5 community (at least A- or B-ranked) in an 

ecoregion (requires consultation with other experts) 

 

B4 Moderate Significance:  

Other A- or B-ranked occurrences of a G4 or G5 community 

C-ranked occurrence of a G3 element 

A- or B-ranked occurrence of a G4 or G5 S1 species (or at least C-ranked if it is the only state, 

provincial, national, or ecoregional occurrence) 

Concentration of A- or B-ranked occurrences of G4 or G5 N1-N2, S1-S2 elements (four or 

more) 

D-ranked occurrence of a G2 element 

At least C-ranked occurrence of a disjunct G4 or G5 element 

Concentration of excellent or good occurrences (A- or B-ranked) of G4 S1 or G5 S1 elements 

(four or more) 

 

B5  General or State-wide Biological Diversity Significance: good or marginal occurrence of 

common community types and globally secure S1 or S2 species. 
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Protection Urgency Rank 
 
Protection urgency ranks (P-ranks) refer to the timeframe in which it is recommended that 

conservation protection occur. In most cases, this rank refers to the need for a major change 

of protective status (for example agency special area designations or ownership). The 

urgency for protection rating reflects the need to take legal, political, or other administrative 

measures to protect the area. Table A-5 summarizes the P-ranks and their definitions. 

 
Table 5. Natural Heritage Program protection urgency ranks and their definitions. 

P1 Protection actions needed immediately. It is estimated that current stresses may reduce the 

viability of the elements in the PCA within 1 year. 

P2 Protection actions may be needed within 5 years. It is estimated that current stresses may 

reduce the viability of the elements in the PCA within this approximate timeframe. 

P3 Protection actions may be needed, but probably not within the next 5 years. It is estimated 

that current stresses may reduce the viability of the elements in the PCA if protection action 

is not taken. 

P4 No protection actions are needed in the foreseeable future. 

P5 Land protection is complete and no protection actions are needed. 

 

A protection action involves increasing the current level of protection accorded one or more 

tracts within a potential conservation area. It may also include activities such as educational 

or public relations campaigns, or collaborative planning efforts with public or private entities, 

to minimize adverse impacts to element occurrences at a site. It does not include 

management actions. Situations that may require a protection action may include the 

following  

¶ Forces that threaten the existence of one or more element occurrences at a PCA. For 

example, development that would destroy, degrade or seriously compromise the long-

term viability of an element occurrence; or timber, range, recreational, or hydrologic 

management that is incompatible with an element occurrence's existence; 

 

¶ The inability to undertake a management action in the absence of a protection action; 

for example, obtaining a management agreement; 

 

¶ In extraordinary circumstances, a prospective change in ownership or management that 

will make future protection actions more difficult. 

 

Management Urgency Rank 
 
Management urgency ranks (M-ranks) indicate the timeframe in which it is recommended 

that a change occur in management of the PCA. This rank refers to the need for management 

in contrast to protection (for example, increased fire frequency, decreased grazing, weed 

control, etc.). The urgency for management rating focuses on land use management or land 

stewardship action required to maintain element occurrences at the potential conservation 

area. 

 

A management action may include biological management (prescribed burning, removal of 

exotics, mowing, etc.) or people and site management (building barriers, re-routing trails, 

patrolling for collectors, hunters, or trespassers, etc.). Management action does not include 
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legal, political, or administrative measures taken to protect a potential conservation area. 

Table A-6 summarizes M-ranks and their definitions. 

 
Table 6. Natural Heritage Program management urgency ranks and their definitions. 

M1 Management actions may be required within one year or the element occurrences could 

be lost or irretrievably degraded. 

M2 New management actions may be needed within 5 years to prevent the loss of the 

element occurrences within the PCA. 

M3 New management actions may be needed within 5 years to maintain the current quality 

of the element occurrences in the PCA. 

M4 Current management seems to favor the persistence of the elements in the PCA, but 

management actions may be needed in the future to maintain the current quality of the 

element occurrences. 

M5 No management needs are known or anticipated in the PCA. 

 

 

The PCA Profile 
 
The following information is summarized for each Potential Conservation Area.  

 

Biodiversity Rank (B-rank): The overall significance of the PCA in terms of rarity of the 

Natural Heritage resources and the quality (condition, abundance, etc.) of the occurrences. 

Please see Table A-4, for rating criteria for the biodiversity ranks. 

 

Protection Urgency Rank (P-rank): An estimate of the timeframe in which conservation 

protection should occur. This rank generally refers to the need for a major change of 

protective status (e.g., ownership or designation as a natural area). Please see Table A-5, for 

the definitions of the ranks. 

 

Management Urgency Rank (M-rank): An estimate of the timeframe in which conservation 

management should occur. Using best scientific estimates, this rank refers to the need for 

management in contrast to protection (legal, political, or administrative measures). See Table 

A-6, for the definitions of the ranks. 

 

Location: General location and specific road/trail directions. 

 

Legal Description: U.S.G.S. 7.5-minute quadrangle name and Township, Range, and 

Section(s). 

 

General Description: A brief narrative describing the topography, vegetation, current use, 

and size of the potential conservation area. Common names are used along with the scientific 

names.  

 

Biodiversity Comments: A synopsis of the rare species and significant plant communities that 

occur in the PCA. A table within the PCA profile lists the element occurrences found within 

the PCA, their rarity ranks, the occurrence ranks, federal and state agency designations, and 

the last observation date. See Table A-1, for explanations of global and state imperilment 

ranks and Table A-2 for legal designations. 
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Boundary Justification: Justification for the location of the preliminary conservation planning 

boundary delineated in this report, which includes all known occurrences of natural heritage 

resources and, in some cases, adjacent lands required for their protection. 

 

Protection Comments: A summary of major land ownership issues that may affect the PCA 

and the element(s) in the PCA. 

 

Management Comments: A summary of PCA management issues that may affect the long-

term viability of the PCA. 

 

Project Background 
 

The 26,000-acre (10,500 ha) Lowry Range is located at the southeastern edge of the greater 

metropolitan Denver area, and is bordered by the City of Aurora and the Aurora Reservoir on 

its western boundary. The Range is part of the former 100,000-acre (~40,500 ha) Lowry 

Bombing and Gunnery Range. The Range is held in trust for the State of Colorado by the 

Colorado State Board of Land Commissioners (SBLC) and is a property of the Stateôs School 

Trust. School Trust lands are managed by the SBLC to generate revenue for the School 

Trust, and are therefore typically used by specific lessees but are not open to the general 

public. Currently the SBLC leases The Range for oil and gas production, concrete and 

asphalt pavement recycling, mining (sand and gravel extraction), grazing, and recreation 

(model airplanes, gliders, hunting, and horseback riding). The remainder of The Range is 

predominantly undeveloped. The SBLC would like to maintain significant portions of The 

Range south of Quincy Road in its current natural state (Colorado State Board of Land 

Commissioners 2005), and has approved a conceptual plan for the property that includes 

open space and conservation plans, contained residential development, and water resource 

development. 

 

Purpose of the Project 
 

The purpose of this assessment was to identify significant biological values of The Range 

(especially occurrence of species in need of conservation), and to evaluate the health of the 

ecological systems. The 2010 biological survey was focused on the area most likely to 

undergo water and energy development in the near future. The results of this assessment will 

assist the SBLC in evaluating potential conservation easement scenarios and energy and 

water development projects, as well as improve understanding of how development might 

affect the existing biological resources of The Range. The goals of the project included: 

Á identification of potential conservation targets (i.e., sensitive species and ecological 

systems), and 

Á evaluation of speciesô viability and stresses that may adversely affect viability.  

 

The results of the biological assessment presented in this report identify the conservation 

targets (i.e., species and ecological systems) present on The Range.   
Figure 1. Location of the Lowry Range in Arapahoe County, Colorado. 
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Figure 1. Location of the Lowry Range in Arapahoe County, Colorado. 

Study Area 
 

The Range is located on the southeastern edge of the Denver metropolitan area (Figure 1). It 

encompasses approximately 40 square miles, or 25,854 acres (10,463 ha) of rolling prairie 

grassland. Elevation ranges from 5,659 feet (1,725 m) in the northwestern corner where Coal 

Creek flows from The Range, to 6,165 feet (1,879 m) near the south-central boundary of The 

Range. 

Figure 1. Location of 
the Lowry Range in 
Arapahoe County, 

Colorado  
 
 

 

Ecoregion 
Figure 2. Ecoregions of Colorado (modified from Bailey 1994). 
 

The Range is located within the Central Shortgrass 

Prairie ecoregion (Bailey 1994, modified by The 

Nature Conservancy) (Figure 2). The Central 

Shortgrass Prairie ecoregion is characterized by 

rolling plains and tablelands dissected by streams, 

canyons, badlands, and buttes, and dominated by 

shortgrass, mixed grass, and shrublands (The 

Nature Conservancy 1998). Small patches of 

remnant foothills and piedmont grasslands occur 

along the foothills and in areas where the soils and 

moisture regime are appropriate. 

 

 

 

 
Figure 2. Ecoregions of Colorado (modified 

from Bailey 1994). 
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Hydrology 
 

Two prairie streams bisect The Range from south to north. Coal Creek flows through the 

west side of The Range, and Box Elder Creek is near the eastern boundary (Figure 1). The 

Range lies within the South Platte River watershed. Box Elder Creek is a direct tributary of 

the South Platte, while Coal Creek joins with Toll Gate Creek to form Sand Creek before 

entering the South Platte River. 

 

Climate 
 

Climate data from the Parker weather station three miles south of The Range is fairly typical 

of Coloradoôs eastern plains. Annual precipitation ranges from 12-16 inches (30-40 cm). 

Most of the annual precipitation (70 to 80 percent) falls during the growing season from 

April through September (Western Regional Climate Center 2005). Mean temperatures 

during July (the hottest month) are highs of 86º F (30º C) and lows of 55º F (13º C), while 

January (the coldest month), experiences mean highs of 43º F (6º C) and lows of 15º F (-9º 

C) (Western Regional Climate Center 2005). 

 

Geology 
 
Figure 3. Generalized geology of the Lowry Range (adapted from Green 1992). 

The geology of The Range is defined by the Denver 

Basin, which is a huge depression that underlies most of 

northeastern Colorado, including Denver (Foutz 1994). 

Geologically, the basin is defined by alluvium washed 

down from the mountains with eolian sand and silt 

deposited by winds, which overlie sedimentary 

sandstones, shales, mudstones, and claystones deposited 

by an ancient sea (Figure 3) (Chronic 1980). The basin 

has a great economic value in oil and gas. Production of 

these resources occurs on The Range, particularly along 

on the southern half of The Range east of Coal Creek. 

 

 

Figure 3. Generalized geology of the 

Lowry Range (adapted from 

Green 1992). 
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Figure 5. Ecological systems of The Lowry Range (USGS GapAnalysis Program 2004). 

Figure 4. Generalized soils of the Lowry 

Range (U.S.D.A. Soil Conservation 

Service 1994). 

Soils 
 

Soils on The Range were formed from weathered 

sedimentary substrates, including hard shale and 

sandstones, alluvial sediments, and loose material 

deposited by wind. Soils are characterized as sandy 

loam, silt loam, clay, loam, clay loam, loamy alluvial, 

and sandy alluvial deposits (Figure 4) (U.S.D.A. Soil 

Conservation Service 1971). 

 

Vegetation 
 

The Range is comprised of prairie grasslands and 

plains riparian systems. Classification of the 

grasslands is complicated. Based on NatureServeôs
1
 

ecological systems definitions, there are three 

ecological systems present on The Range: Western 

Great Plains Foothill and Piedmont Grasslands, 

Western Great Plains Shortgrass Prairie, and 

Western Great Plains Riparian Forest, Shrubland, 

and Herbaceous (Figure 5). The species 

composition of the grasslands is consistent with 

                                                 
1
 NatureServe is a non-profit conservation organization representing an international network of biological 

inventoriesðknown as natural heritage programs or conservation data centersðoperating in all 50 U.S. states, 

Canada, Latin America and the Caribbean. NatureServe and its member programs are the leading source for 

information about rare and endangered species and threatened ecosystems. 
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piedmont grasslands. Prior to removal of cattle from The Range in 2007, however, the 

piedmont grassland was biologically and structurally functioning as a shortgrass prairie in 

some areas. We believe this was due to previous grazing practices, and that reduction in 

grazing pressure would alter the grassland composition to more closely resemble the 

piedmont grassland ecological system.  See Results for additional discussion of this issue.   

 

Shortgrass prairie is very common in eastern Colorado, while piedmont grasslands are more 

limited and threatened. Threats are very high for the piedmont system and therefore, 

protecting occurrences of this system is a high conservation priority. Refer to the Results 

section of this report for additional discussion on ecological systems. 

 

Land Use 
 

The Clovis culture, and later Folsom man, occupied the area approximately 10,000 yea4rs 

ago (Cushing 2004).  They were followed by Native Americans (Arapahoe, Comanche, 

Kiowa and Plains Apache), who hunted the bison (Bison bison), pronghorn (Antilocapra 

americana) and other ungulates that grazed Coloradoôs plains prior to European settlement. 

Europeans have occupied areas in eastern Colorado since the early 1800s, but it wasnôt until 

gold was discovered in 1858 along the banks of Cherry Creek that Europeans began 

settlement of the area that includes The Range in earnest. By 1863, livestock ranchers and 

farmers predominated in the area surrounding The Range. Overuse of grassland and soil 

resources, in conjunction with the drought of the 1930s, led to economic depression in the 

area and abandonment of ranches and farms. In 1938, in an attempt to stimulate the economy 

after acquiring The Range and surrounding property from numerous private owners, the City 

of Denver sold the land to the War Department, which established the Lowry Bombing and 

Gunnery Range (Cushing 2004). The Range was used for active bombing maneuvers during 

World War II, and again until 1958 during the Korean War, with an intermittent period 

between wars when The Range was leased as pasture for livestock grazing. Unexploded 

ordnance still present at former bombing target sites spread throughout The Range are 

remnants of past military activity. In the 1960s, the SBLC received lands, including what is 

now The Range, from the federal government in exchange for other state managed School 

Trust lands. Since then, the major use of The Range has been ranching, but the site still 

supports active training of helicopter pilots by the military (primarily helicopter flyovers). In 

2008, all cattle were removed. 
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METHODS 
 

2010 Animal, Plant, and Plant Community Surveys 
 

Systematic ground searches were conducted by CNHP biologists John Sovell and Renée 

Rondeau in the summer of 2010. The entire portion of the Range south of Quincy Avenue 

was targeted for surveying. The ground searches consisted of driving a four-wheel-drive 

vehicle off road in a systematic fashion to thoroughly cover the entire survey area (Figure 6). 

Binoculars and spotting scopes were used to perform a 360 degree scan for species, plant 

communities, and animal sign at high points that afforded a wide-ranging view of the 

landscape below. The majority of the time was spent driving slowly through the landscape 

while remaining alert for potential sightings of plants, animals, plant communities, suitable 

habitat (e. g. wetlands for frogs), and animal sign (prairie dog mounds, pocket gopher 

diggings, pronghorn, and Burrowing Owl). 

 

Data collected included UTM Coordinates in NAD 83, Zone 13 for all sighting of species 

and plant communities that were of biological significance; the UTMs in the same 

coordinates for the boundaries of all the observed plant communities and black-tailed prairie 

dog (Cynomys ludovicianus) towns; observer name; and the date of the observation. 

 

2005 Animal, Plant, and Plant Community Surveys 
 

The natural heritage inventory completed in 2005 was conducted in several steps summarized 

below. Additionally, input from representatives of the SBLC and long term lessees on The 

Range was incorporated into the inventory process. 

 

Collect Available Information 
 

The Colorado Division of Wildlife provided data on swift fox (Vulpes velox), pronghorn, and 

Burrowing Owl (Athene cunicularia). In addition, the scientific literature was searched for 

information on speciesô life history and locations of occurrence. These data were entered into 

CNHP databases and used to identify areas of potential habitat. 

 

Identify Rare or Imperiled Species and Ecological Systems with Potential to Occur at The 
Range 
 

The information collected in the previous step was used to refine a list of potential species 

and ecological systems, and to refine our search areas. In general, species previously 

recorded from Arapahoe County or from adjacent counties were included in the list. Species 

preferring habitats that are not found on The Range were removed from the list. In all, 33 

species were identified as potentially occurring on The Range. These species were 

considered to be a priority for inventory because of their conservation status (G1 to G3 or S1 

to S3) (see Natural Heritage Network Ranking System section of this report for definitions), 

and/or because they are known to occur in areas that are subject to various development 

pressures, such as hydrological alterations and conversion to residential uses. In addition, the 
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ecological systems present on The Range were assessed for condition and viability because 

of their importance in maintaining integrity of the animal community, and integrity of surface 

and ground water flows. 

 

Identify Targeted Inventory Areas 
 

Given the moderate size of The Range, we were able to search the entire area for the target 

species. Sub-areas, identified as target inventory areas (TIAs), were identified for increased 

survey effort based on their likelihood of harboring rare or imperiled species. Sub-areas were 

those areas presumed to have highest quality habitats based on aerial photographs, geology 

maps, vegetation surveys, personal recommendations from knowledgeable local biologists 

and residents, and roadside surveys by our field scientists. Targeted inventory areas visited 

by field biologists are displayed on Figure 6. 

 
Figure 6. Ecoregions within which the Western Great Plains Riparian Woodland, Shrubland and Herbaceous ecological system ranges. 

 
 

Conduct Field Surveys 
 

TIAs were visited at appropriate times, as dictated by the seasonal occurrence (or phenology) 

of the individual species. It was essential that surveys took place during a time when the 

targeted species were detectable. For instance, breeding birds cannot be surveyed outside of 

Figure 6. Target inventory areas on the Lowry Range 
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the breeding season, and plants are often not identifiable without flowers or fruit, which are 

only present during certain times of the year. 

 

Survey methods varied according to the species for which surveys were conducted. In most 

cases, the appropriate habitats were visually searched in a systematic fashion to cover the 

area as thoroughly as possible in the given time. Some types of organisms require special 

techniques to document their presence. Species that require methods other than visual search 

were: 

¶ Amphibians: visual observation and capture using aquatic dip nets;  

¶ Mammals: live traps; 

¶ Birds: visual observation or identification by song or call; and 

¶ Fish: capture using aquatic dip nets. 

 

When a rare species was discovered, its precise location and known extent of occupied 

habitat was recorded with a global positioning system (GPS) unit. Other data recorded for 

each occurrence included numbers observed, breeding status, habitat description, disturbance 

features (e.g., overgrazing, damming or diversion of natural water flows, and presence of 

invasive plant species), observable threats, and potential protection and management needs.  

 

Identify Conservation Needs and Opportunities 
 

Once the biological inventory has identified species, plant communities, and ecological 

systems in the study area, it is necessary to interpret these data from a conservation planning 

standpoint. In order to do this, CNHP has developed methods to delineate the local 

geographic areas that are necessary to maintain long-term persistence of the species and plant 

communities of interest. Potential Conservation Areas (PCAs) are delineated to focus 

attention on species and plant communities of highest conservation priority at global and 

statewide levels (see The Natural Heritage Ranking Method section of this report for details 

on PCA methods). In addition, Sites of Local Significance (SLSs) are identified in order to 

emphasize biological resources that are not among the highest priorities for conservation at a 

statewide level, but are nonetheless very significant to supporting species at the local level. 

SLSs contribute to the character of the local area and the overall local diversity of plants and 

communities present, and therefore warrant conservation consideration. 

 

RESULTS AND DISCUSSION 
 

Animals 
 

Results of the 2005 and 2010 surveys confirm that there are numerous species of 

conservation priority present on The Range, and that the ecological systems on The Range 

are in fair condition. Altogether, 12 animals that are rare, imperiled or vulnerable globally or 

within the state of Colorado were documented throughout The Range (Table 7, Figure 7). 

The 2005 and 2010 surveys identified an additional 50 common animal species at The 

Range, resulting in a total of 62 species observed on The Range (Table 8). A list of all the 

plant species documented on The Range can be found in Appendix A. 
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Table 7. Vertebrate species of conservation priority observed at the Lowry Range during summer 2005 

and 2010.  

 
 

Element 

 

Common Name 

Global 

Rank
1 

State 

Rank
1
 

Federal and 

State Status
1 

AMPHIBIANS     

Rana pipiens northern leopard frog G5 S3 FS, BLM, SC 

     

BIRDS     

Asio flammeus Short-eared Owl G5 S2B FS 

Athene cunicularia Burrowing Owl G4 S4B FS, ST 

Buteo regalis Ferruginous Hawk G4 S3B FS, BLM, SC 

Charadrius montanus Mountain Plover G2 S2B FS, BLM, SC 

Circus cyaneus Northern Harrier G5 S3B FS 

Falco mexicanus Prairie Falcon G5 S4B  

Haliaeetus leucocephalus Bald Eagle G5 S1B FS, BLM SC 

Lanius ludovicianus Loggerhead Shrike G4 S3S4B FS 

     

MAMMALS      

Cynomys ludovicianus black-tailed prairie dog G3G4 S3 FS, SC 

Thomomys talpoides macrotis northern pocket gopher 

macrotis subsp. 

G5T1 S1 SC 

Vulpes velox swift fox G3 S3 FS, SC 
1
 See Table 1 for explanations of global and state imperilment ranks and Table A-2 for legal designations. 
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Table 8. Common animal species observed at the Lowry Range during summer 2005. 

 

Element Common Name 
Global 

Rank
1 

State 

Rank
1 

AMPHIBIANS    

Ambystoma tigrinum tiger salamander G5 S5 

Bufo woodhousii Woodhouse's toad G5 S5 

Pseudacris triseriata western chorus frog G5 S5 

Spea bombifrons plains spadefoot G5 S5 

    

BIRDS    

Agelaius phoeniceus Red-winged Blackbird G5 S5 

Anas platyrhynchos Mallard G5 S5 

Aquila chrysaetos Golden Eagle G5 S3S4B 

Ardea herodias Great Blue Heron G5 S3B 

Bubo virginianus Great Horned Pwl G5 S5 

Buteo jamaicensis Red-tailed Hawk G5 S5B 

Buteo swainsoni Swainsonôs Hawk G5 S5B 

Calamospiza melanocorys Lark Bunting G5 S4 

Carduelis tristis American Goldfinch G5 S5 

Cathartes aura Turkey Vulture G5 S4B 

Charadrius vociferus Killdeer G5 S5 

Chordeiles minor Common Nighthawk G5 S5 

Colaptes auratus Northern Flicker G5 S5 

Contopus sordidulus Western Wood-pewee G5 S5 

Corvus brachyrhynchos American Crow G5 S5 

Cyanocitta cristata Blue Jjay G5 S5 

Dendroica coronata Yellow-rumped Warbler G5 S5 

Dendroica petechia Yellow Warbler G5 S5 

Eremophila alpestris Horned Lark G5 S5B 

Euphagus cyanocephalus Brewerôs Blackbird G5 S5B 

Falco sparverius American Kestrel G5 S5B 

Icterus bullockii Bullock's Oriole G5 S5 

Icterus spurius Orchard Oriole G5 S4B 

Melospiza melodia Song Sparrow G5 S5 

Molothrus ater Brown-headed Cowbird G5 S5 

Pheucticus melanocephalus Black-headed Grosbeak G5 S4B 

Pica hudsonia Black-billed Magpie G5 S5 

Pooecetes gramineus Vesper Sparrow G5 S5 

Quiscalus quiscula Common Grackle G5 S5B 

Sitta carolinensis White-breasted Nuthatch G5 S5B 

Stelgidopteryx serripennis Northern Rough-winged Swallow G5 S5 

Sturnella neglecta Western Meadowlark G5 S5 

Sturnus vulgaris European Starling G5 SNA 

Tachycineta bicolor Tree Swallow G5 S5 

Troglodytes aedon House Wren G5 S5 

Turdus migratorius American Robin G5 S5 

Tyrannus tyrannus Eastern Kingbird G5 S5B 

Tyrannus verticalis Western Kingbird G5 S5B 

Zenaida macroura Mourning Dove G5 S5 

    

FISH    

Pimephales promelas fathead minnow G5 S5 
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Element Common Name 
Global 

Rank
1 

State 

Rank
1 

MAMMALS     

Antilocapra americana  pronghorn G5 S4 

Canis latrans coyote G5 S5 

Geomys bursarius plains pocket gopher G5 S5 

Microtus pennsylvanicus meadow vole G5 S5 

Peromyscus maniculatus deer mouse G5 S5 

Sylvilagus audubonii desert cottontail G5 S4 

    

REPTILES    

Thamnophis radix plains garter snake G5 S5 
1
 See Table 1 for explanations of global and state imperilment ranks and Table 2 for legal designations.  

None of these species have state or federal legal status. 

 

 

Animal Species Surveyed in 2005 and 2010 
 

Amphibians 
 

Northern Leopard Frog (Rana pipiens) 
 

The northern leopard frog occurs throughout Colorado from the plains to the mountains up to 

12,000 feet (3,700 m).  Northern leopard frogs are currently ranked by NatureServe as secure 

globally (G5) and vulnerable in Colorado (S3).  In summer, northern leopard frogs 

commonly occupy wet meadows and fields, and natural and irrigation-created wetlands. 

 

Northern leopard frogs are declining throughout their North American range. The exact cause 

of the decline is unknown and needs further investigation (Hammerson 1999), but threats 

include habitat loss, commercial overexploitation, and, in some areas, probably competition 

or predation from introduced species. Part of the statewide decline in Colorado may be due to 

predation by the increasingly abundant bullfrog (Rana catesbiana), which is native to the 

eastern U.S. but not Colorado. No bullfrogs were seen or heard at The Range.  If bullfrog 

populations become established on The Range in the future, immediate steps should be taken 

to eradicate those populations. 

 

2005 Inventory Results 
 

In 2005, northern leopard frogs were recorded in the Coal and Box Elder Creek drainages, in 

pools of the creek channel fed by rainwater runoff, and in wetlands associated with the 

drainages but fed by groundwater seepage (Figure 8, Table 9).   

 

2010 Inventory Results 
 

A new location for the northern leopard frog was discovered at The Range in 2010. Four 

frogs were observed at a spring within a tributary of Coal Creek near the southwest boundary 

of The Range. This newly found population added to the three documented in 2005 increases 

the total number of populations at The Range to four. 
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Table 9. Northern leopard frog (Rana pipiens) observations at the Lowry Range (UTM in NAD83 Zone 13). 

 
    Number Observed 

Record No. UTM E  UTM N Observation Date Adult  Tadpoles 

1 529555 4389374 6/17/2005 1 0 

2 529794 4389211 6/17/2005 1 0 

3 530339 4388942 6/17/2005 5 0 

4 530348 4388998 6/17/2005 1 0 

5 539856 4380309 6/23/2005 3 0 

6 539343 4385238 6/02/2005 1 0 

7 539663 4379840 7/13/2005 2 0 

8 529310 4381284 8/17/2010 4 0 

 

 

 

 

 

 
 

 

Figure 8. Locations of northern leopard frog (Rana pipiens) recorded from the Lowry Range. 



 

 26 

 

 

 
 

 

 
Birds 
 

Burrowing Owl (Athene cunicularia) 
 

The Burrowing Owl inhabits the eastern plains of Colorado, the San Luis Valley of south-

central Colorado, and the Grand Valley in Mesa County, Colorado (Kingery 1998). The 

Colorado Division of Wildlife lists the Burrowing Owl as a Threatened species in Colorado. 

NatureServe considers both the global population and the breeding population in Colorado 

apparently secure (G4/S4), but reductions in the numbers and distributions of prairie dogs 

and ground squirrels have caused range contractions and decreased abundance of Burrowing 

Owl throughout the Great Plains (Johnsgard 1979). In Colorado, Burrowing Owls are 

declining in abundance and distribution, and they have been extirpated from some areas 

(Andrews and Righter 1992). On the eastern plains of Colorado, the species remains a locally 

uncommon to fairly common summer resident and a casual winter resident (Andrews and 

Righter 1992). Habitat fragmentation and loss (Sheffield 1997, Warnock and James 1997), 

pesticide use for insect control (James and Fox 1987, Fox et al. 1989), poisoning of rodent 

colonies (Sheffield 1997, Desmond et al. 2000), plague outbreaks in rodent colonies 

(Sheffield 1997), shooting (Butts 1973, Wedgwood 1978), collisions with vehicles (Haug and 

Oliphant 1987, Millsap and Bear 1988), and losses on wintering grounds (McDonald et al. 

2004) have all contributed to the observed declines. Human disturbance at nest and roost 

sites may significantly reduce Burrowing Owls' reproductive success (Thomsen 1971, 

Millsap and Bear 1988). Burrowing Owls occupy dry, open, treeless grasslands where they 

typically nest in burrows of prairie dogs or ground squirrels (Butts and Lewis 1982, Haug et 

al. 1993, Kingery 1998). Burrowing Owls will abandon areas where plague or poisoning has 

eliminated most burrowing rodents and the vegetation has grown more than a few inches tall 

(MacCracken et al. 1985, Plumpton and Lutz 1993). 

 

 
Photo 1. Northern leopard frog found at a natural spring during 

the 2010 survey. 
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2005 Inventory Results 
 

Burrowing Owls were found at four sites on The Range, all on black-tailed prairie dog towns 

(Figure 19, Table 10). 

 

2010 Inventory Results 
 

Burrowing Owls were found at The Range again in 2010. Owls were found at 11 separate 

locations; 37 individuals were counted, including four juveniles. This represents an increase 

in numbers from 2005, when five individual Burrowing Owls were documented at four 

different locations. This increase in Burrowing Owls may reflect an increase in the number of 

suitable black-tailed prairie dog burrows available to owls for nesting. In eastern Colorado, 

Burrowing Owls typically nest in the abandoned burrows of prairie dogs and ground 

squirrels. As discussed below, compared to 2005 in 2010 there was a large decline in the 

number of acres occupied by prairie dogs at The Range. This decline in prairie dogs has left a 

large number of unoccupied burrows. The Burrowing Owls may be exploiting this sudden 

increase in suitable nesting sites. If the increase in owls is related to the prairie dog decline, it 

exemplifies the dynamic nature of ecological interactions taking place at The Range. As 

prairie dogs decline in number, raptors such as Ferruginous Hawks that prey upon them 

suffer, while species like the Burrowing Owl that exploit their empty burrows benefit, at least 

temporarily. The abundant population of Burrowing Owls occupying The Range is important 

as this species is declining in Colorado and is extirpated from part of its historical range in 

the State (Andrews and Righter 1992). 

 
Table 10. Burrowing Owl (Athene cunicularia) observations at the Lowry Range (UTM in NAD83 Zone 13). 

 
    Number Observed 

Record No. UTM E UTM N Observation Date Adult  Juvenile 

1 530393 4382651 8/11/2005 1 0 

2 535583 4384354 6/23/2005 2 0 

3 529176 4386986 2005 unknown 0 

4 529622 4386069 2005 unknown 0 

5 535516 4384370 2005 unknown 0 

6 535344 4384477 8/10/2010 4 0 

7 536365 4384426 8/10/2010 4 0 

8 534602 4383783 8/10/2010 3 2 

9 536473 4382821 8/11/2010 1 0 

10 535723 4381033 8/12/2010 4 0 

11 534297 4380786 8/12/2010 2 2 

12 530621 4387544 8/16/2010 1 0 

13 529831 4387431 8/16/2010 4 0 

14 529515 4386875 8/16/2010 4 0 

15 530070 4382568 8/17/2010 5 0 

16 530545 4382620 8/17/2010 1 0 
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Bald Eagle (Haliaeetus leucocephalus) 
 

Since the 2005 survey was completed, a nesting pair of Bald Eagles was documented at The 

Range by SBLC staff (Figure 10, Table 11). The breeding pair is nesting in Coal Creek, north 

of Quincy Avenue, in a cottonwood gallery forest at the northeast boundary of The Range. 

The eagles expanded an old Ferruginous Hawk nest that was already present. The eagles 

were first observed constructing the nest in December of 2008, and brooding was 

documented in February 2009. The fledged young were observed foraging in prairie dog 

towns on the Lowry Range until September of 2009, at which time they left the area. No sign 

of the eagles was observed in 2010. The Colorado Division of Wildlife lists the Bald Eagle as 

a Species of Special Concern in Colorado. NatureServe considers the global population to be 

demonstrably secure (G5), while the breeding population in Colorado is considered 

extremely rare (S1).  

 

In the early-mid 20
th
 century, Bald Eagle populations declined in size due to pesticides 

(primarily DDT), human disturbance, and loss of trees for nesting habitat (Franson et al. 

1996, Fraser et al. 1996, Montopoli and Anderson 1991). Consequently, in 1995 the Bald 

Eagle was placed on the Endangered Species List. With the ban of the pesticide DDT and 

protection of nesting habitat, Bald Eagle populations have significantly recovered. By 2007, 

Figure 9. Locations of Burrowing Owl (Athene cunicularia) recorded from the Lowry Range. 
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there were almost 10,000 bald eagles nesting in the lower 48 states and they were delisted 

from Endangered Species Act protection. In Colorado, Bald Eagles are found throughout 

much of the state during both the summer and winter, often near large reservoirs and along 

major rivers. In grasslands, the Bald Eagle is often found near prairie dog towns. There are 

about 120 known nests in the State.  A buffer of 500 meters around nests maintained from 

November 15
th
 to July 31

st
 is considered adequate to prevent disturbance from human activity 

(Fraser 1985).  

 
Table 11. Bald Eagle (Haliaeetus leucocephalus) observations at The Range (UTM in NAD83 Zone 13). 

 
    Number Observed 

Record No. UTM E  UTM N Observation Date Adult  Juvenile 

1 528823 4 2009 2 2 

 

 

 

 

 

 

 

 

 

 

Figure 10. Location of Bald Eagle (Haliaeetus leucocephalus) recorded from the Lowry Range. 
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Mammals 
 
Black-tailed Prairie Dog (Cynomys ludovicianus)  
 
In Colorado, black-tailed prairie dogs occupy the eastern 40 percent of the state (Fitzgerald et 

al. 1994). Throughout its range, the species occurs in much lower densities and in smaller 

colonies than it did historically (Fitzgerald et al. 1994, Hoogland 1996). NatureServe ranks 

this species as secure to vulnerable across its range (G3G4), and vulnerable in Colorado (S3). 

Rangewide, the area prairie dogs occupy has declined dramatically, from about 110 million 

acres (45 million ha) historically to about 1.4 million acres (0.56 million ha) - a decline of 

about 99 percent (U.S. Fish and Wildlife Service 2002). Approximately 37 percent of the 

historical habitat has been converted to cropland, and is now generally unavailable as habitat 

due to continuous disturbance. In the metropolitan Denver area, populations of prairie dogs 

have also declined dramatically, as once suitable prairie has been converted to industrial and 

residential development and cropland. In urban areas, harassment and predation by domestic 

pets can be a problem. In addition, outbreaks of plague (caused by the bacillus Yersinia pestis 

and transmitted by fleas) continue to reduce or even eliminate some colonies (Barnes 1982). 

Through their foraging behavior and their clipping of tall plants, black-tailed prairie dogs 

significantly change the composition of plant communities throughout their range (Hoogland 

1996). In addition, the presence of prairie dog towns greatly increases the zoological 

diversity of prairie ecosystems by attracting predators and many other animals (Clark et al. 

1982, Hoogland 1995). The population on The Range is one of the few healthy and 

comparatively large black-tailed prairie dog complexes still remaining in close proximity to 

Denver. 

 
2005 Inventory Results 
 
In 2005, The Range supported 

a complex of black-tailed 

prairie dog towns scattered 

across the east and west sides 

of The Range (Figure 11). The 

10 existing towns occupied 

approximately 1,700 acres 

(690 ha). We observed 

hundreds of prairie dogs, but 

observations were conducted in 

less than 1-hour periods at each 

town, and more individuals 

than were counted probably 

occupied The Range.  

 

 

Photo 2. Black-tailed prairie dog town on The Range, 

observed during the 2010 survey. 



 

 31 

 

 

2010 Inventory Results 
 
The black-tailed prairie dog complex documented in 2005 was re-surveyed during the 2010 

field season (Figures 11 and 12). Prairie dogs were absent from many areas that were 

occupied in 2005. Many of the large expansive towns documented in 2005 had fragmented 

into multiple smaller towns interlaced with uninhabited spaces that in 2005 were occupied. 

Also, numerous new towns were documented during the 2010 survey. These towns may have 

been present but missed during the 2005 field work, or they could represent towns newly 

established since 2005. In comparison to the newly documented towns, a far greater number 

of towns declined in size from 2005 to 2010. The net result was a 50% decline in surface area 

occupied by prairie dogs from 1,700 acres in 2005 to 825 acres in 2010. The reason for this 

decline is unknown, but an epizootic of sylvatic plague (Yersinia pestis) is one plausible 

explanation. While the number of acres occupied by prairie dogs declined, because of town 

fragmentation the actual number of individual towns increased from 10 in 2005 to 47 in 

2010.  

 

The dramatic decline in area occupied by prairie dogs between 2005 and 2010 at The Range 

indicates that conserving the remaining prairie at The Range is important. Large areas 

supporting expansive prairie dog populations are required so that during downturns, 

subpopulations can survive that will then replenish numbers after the decline. This is 

particularly important for isolated populations such as that found on The Range, which 

cannot rely on recolonization from adjacent unaffected populations. Consequently, 

maintaining a viable population of prairie dogs at The Range will require conserving the 

remaining native prairie and protecting it from fragmentation related to urban, commercial, 

or energy development. 
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Figure 11. Locations of black-tailed prairie dog (Cynomys ludovicianus) towns recorded from the 

Lowry Range in 2005. 
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Northern Pocket Gopher macrotis Subspecies (Thomomys talpoides macrotis) 
 

The historic distribution of the macrotis subspecies of the northern pocket gopher is very 

narrow, with a range of only 40 to 385 square miles (100-1,000 sq km) (Colorado Division of 

Wildlife 2000). This range includes southwestern Arapahoe, northern Douglas, and possibly 

extreme northwestern Elbert counties (Armstrong 1972, Center for Native Ecosystems et al. 

2003, CNHP 2005). The current distribution of macrotis appears to be limited to 16 

populations in Douglas and Arapahoe counties. NatureServe ranks this subspecies of the 

northern pocket gopher as critically imperiled both globally and in Colorado (G5T1/S1). The 

Colorado Division of Wildlife characterizes population trends of this subspecies as unknown, 

but asserts that the subspecies is probably declining due to the effects of urban development 

(Center for Native Ecosystems et al. 2003). The global population size in CNHPôs 

Biodiversity and Tracking Conservation System (BIOTICS) is small, with 16 known 

populations, three of which are historic. 

 

2005 Inventory Results 
 

Old inactive and fresh active diggings of the northern pocket gopher macrotis subspecies are 

sparsely scattered throughout the upland habitat on the east side of The Range (Figure 13, 

Figure 12. Locations of black-tailed prairie dog (Cynomys ludovicianus) towns recorded from the 

Lowry Range in 2010. 
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Table 12). All known populations outside of The Range face multiple imminent threats 

(Center for Native Ecosystems et al. 2003). All are on private land and some are in highly 

developed areas (one occupies the E470 right-of-way), and as such their continued viability 

is questionable. The SLB has an outstanding opportunity to support the continued viability of 

this population by preserving the prairie grassland in its present state (e.g., free of surface 

disturbance from recreation or 

residential and commercial 

development). The Range provides all 

of this subspeciesô ecological 

requirements, including a large 

enough area of suitable habitat with 

proper soils, drainage, soil moisture 

content, and forage availability. The 

prairie grassland inhabited by this 

population is in fair condition.  

 

2010 Inventory Results 
 

The macrotis subspecies of the 

northern pocket gopher is abundant on 

The Range. Surveys in 2010 

documented 31 distinct point locations 

with fresh gopher diggings, over four times the seven locations documented in 2005 (Figure 

13). One of the most abundant populations of T. t. macrotisôs known is found at The Range. 

Furthermore, the population at The Range is the only one that occupies an unfragmented 

landscape. All 15 of the other populations exist in suburban and exurban landscapes 

fragmented by roads and residential or commercial development. The population at The 

Range affords the best opportunity for conserving a high quality viable population of the 

gopher, as summarized under 2005 results below, and protection of this population is vital to 

securing the global conservation of this rare subspecies. 

 
Table12. Northern pocket gopher (Thomomys talpoides macrotis) observations at the Lowry Range (UTM 

in NAD83 Zone 13). 

 
    Number Observed 

Record No. UTM E  UTM N Observation Date Adult  Juvenile 

1 541628 4380115 9/22/2002 1 (specimen collected) 0 

2 536578 4380786 7/14/2005 3 (specimens collected) 0 

3 537944 4381955 8/11/2010 0 (fresh excavations) 0 

4 538571 4380605 8/11/2010 0 (fresh excavations) 0 

5 534376 4382254 8/12/2010 0 (fresh excavations) 0 

6 534163 4381943 8/12/2010 0 (fresh excavations) 0 

7 534691 4380587 8/12/2010 0 (recent excavations) 0 

8 534345 4380159 8/12/2010 0 (recent excavations) 0 

9 534653 4380105 8/12/2010 0 (old excavations) 0 

10 534957 4379858 8/12/2010 0 (fresh excavations) 0 

11 533691 4380835 8/13/2010 0 (recent excavations) 0 

12 533239 4380483 8/13/2010 0 (recent excavations) 0 

13 532720 4380159 8/18/2010 0 (fresh excavations) 0 

 
Photo 3. Northern pocket gopher digging on The 

Range ï new digging adjacent to old dig mound. 
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