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Executive Summary

Citizens of Garfield County are concerned about issues of open space, wildlife habitat,
and conservation of their unique natural surroundings. They recognize the need to plan for the
conservation of the plants, animals and natural communities that are native to Garfield County.
They also recognize that, with limited resources, it is important to prioritize their conservation
efforts. The need for information on the locations of the most significant biological resources of
the areais urgent. In 1999, the Colorado Natural Heritage Program (CNHP) proposed to the

In 1999, the Colorado Natural Heritage Program (CNHP) proposed to the Garfield
County Board of Commissioners that a biological assessment be conducted for Garfield County.
The god of the project would be to systematically identify the localities of rare, threatened, or
endangered species and the locations of significant natural plant communities, and to identify
and prioritize Potential Conservation Areas of critical habitat for these species and communities.
In addition, CNHP offered to present the results of the study to the county commissioners,
county planning departments, and interested local groups, and to assist in protection efforts.

Funding for the biological assessment was provided by a Great Outdoors Colorado
planning grant to Garfield County. The county then contracted with Colorado Natural Heritage
Program to perform the biological assessment. A related study of wetland and riparian resources
funded by the Colorado Department of Natural Resources was conducted simultaneously by
CNHP. Significant elements of diversity and Potential Conservation Areas resulting from that
survey are included in this report.

The Colorado Natural Heritage Program began its research by updating its Biological and
Conservation Data System with existing information. These data were obtained from previous
studies by various individuals and organizations, including the Colorado Division of Wildlife
(CDOW) database, regiona and local herbaria, local experts, federal agencies, and others. Based
on this updated data set, we identified about 200 targeted inventory areas (T1AS) for field
research. Additional areas of interest were added to this list during the field surveys. At the
request of the Garfield County Planning Department, field work for this project was concentrated
in the relatively unstudied western half of the county.

Field surveys began in April 2000 and continued through September, 2000. Results of the
survey confirm that Garfield County contains areas with high biological significance. Of
particular importance are plants that are unique to the Green River shale of the Roan Plateau and
Bookcliff areas. There are severa extremely rare plants and animals that depend on this area for
the survival of their species, including one plant, the Parachute penstemon, known only from five
locations in the world, all in Garfield County. Altogether, thirty rare or imperiled plant species,
thirty-three animal species, and seventy-five plant communities of concern have been
documented for Garfield County. Of these, one plant species, seven animal species, and three
plant communities were recorded for the first time in the CNHP database for the county. Thisis
truly a unique county with an amazing richness of rare fauna and flora well worth preserving for
future generations.



We have identified 73 Potential Conservation Areas (PCAS), containing from one to 51
occurrences of rare or imperiled plants, animals, and natural communities. Each PCA is ranked
according to its biodiversity significance. Results of the survey are presented here, with
descriptions and discussion of each Potential Conservation Area. The results will also be
provided to the counties county in GIS format, and will be available to the public on the CNHP
website: (httpA\\www.cnhp.colostate.edu).

The delineation of Potential Conservation Area boundaries in this report does not confer
any regulatory protection of recommended areas. They are intended to be used to support
informed planning and decision making for the conservation of these significant areas.
Additional information may be requested from Colorado Natural Heritage Program, 254 Genera
Services Building, Colorado State University, Fort Collins, CO 80523.



|. The Natural Heritage Network and Biological Diversity

Colorado iswell known for its rich diversity of geography, wildlife, plants, and plant
communities. However, like many other states, it is experiencing a loss of much of its floraand
fauna. Thisdecline in biological diversity isagloba 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 it has been compared to the great natural catastrophes at the
end of the Paleozoic and Mesozoic eras (Wilson 1988). The need to address thisloss in
biological diversity has been recognized for decades in the scientific community. However,
many conservation efforts made in this country have not been based upon preserving biological
diversity; instead, they have primarily focused on preserving game animals, striking scenery, and
locally favorite open spaces. To address the absence of a methodical, science-based approach to
preserving biological diversity, Robert Jenkins, in association with The Nature Conservancy,
developed the Natural Heritage Methodology in 1978.

Recognizing that rare and imperiled species are more likely to become extinct than
common ones, the Natural Heritage Methodology ranks species according to their rarity or
degree of imperilment. The ranking system is based upon the number of known locations of the
species as well asits 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 began to realize thet plant
communities are equally important as individual species, this methodology has aso 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. Natural Heritage
Network data centers are located in each of the 50 U.S. states, five provinces of Canada, and 13
countries in South and Central America and the Caribbean. This network enables scientists to
monitor the status of species from a state, national, and global perspective. It also enables
conservationists and natural resource managers to make informed, objective decisions in
prioritizing and focusing conservation efforts.

What isBiological 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 unicellular bacteria and protists through multicellular plants, animals,
and fungi. At finer levels of organization, biological diversity includes the genetic variation
within species, both among geographically separated populations and among individuals within a
single population. On awider scale, diversity includes variations in the biological communities
in which species live, the ecosystems in which communities exist, and the interactions among
these levels. All levels are necessary for the continued survival of species and plant
communities, and all are important for the well being of humans. It stands to reason that
biological diversity should be of concern to al people.



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

1 Genetic Diversity -- the genetic variation within a population and among
populations of a plant or animal species. The genetic makeup of a speciesis
variable between populations within its geographic range. Loss of a population
resultsin aloss of genetic diversity for that species and a reduction of total
biological diversity for the region. Once logt, this unique genetic information
cannot be reclaimed.

2. SpeciesDiversity -- the total number and abundance of plant and animal species
and subspeciesin an area.

3. Community Diversity -- the variety of plant communities within an area that
represent the range of species relationships and interdependence. These
communities may be characteristic of or even endemic to an area. It iswithin
communities that all life dwells.

4, L andscape Diver sity -- 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 awetland ecosystem. A landscape
also may contain several distinct ecosystems, such as a riparian corridor
meandering through shortgrass prairie. Fragmentation of landscapes, |0ss of
connections and migratory corridors, and loss of natural communities all resultin
aloss of biologica diversity for aregion. Humans and the results of their
activities are integral parts of most landscapes.

The conservation of biological diversity must 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 are also linked to all levels of this
hierarchy. We at the Colorado Natural Heritage Program believe that a healthy natural
environment and human environment go hand in hand, and that recognition of the most
imperiled species or communities is an important step in comprehensive conservation planning.

Colorado’sNatural Heritage Program

To place this document in context, it is useful to understand the history and functions of
the Colorado Natural Heritage Program (CNHP).

CNHP isthe state's primary comprehensive biological diversity data center, gathering
information and field observations to help develop statewide conservation priorities After
operating in Colorado for fourteen years, the Program was relocated from the State Division of
Parks and Outdoor Recreation to the University of Colorado Museum in 1992 and then in 1994
to the College of Natural Resources at Colorado State University.

CNHP's multi-disciplinary team of scientists and information managers gathers
comprehensive information on 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. Information management
staff carefully plot the locations on 1:24,000 scale U.S.G.S. maps and enter it into the Biological
and Conservation Data System (BCD). The data are also stored in a geographic information
system (Arc/INFO and ArcView GIS). The database can be accessed through a variety of
attributes, including taxonomic group, global and state rarity rank, federal and state legal status,
source, observation date, county, quadrangle map, watershed, management area, township,
range, and section, precision, and conservation unit.

CNHP is part of an international network of conservation data centers that uses the
Biological and Conservation Data System (BCD) developed by The Nature Conservancy.
CNHP has effective relationships with several state and federal agencies, including the Colorado
Natural Areas Program, Colorado Department of Natural Resources and the Colorado Division
of Wildlife, the U.S. Environmental Protection Agency, the U.S. Bureau of Land Management
and the U.S. Forest Service. Numerous local governments and private entities also work closely
with CNHP. Use of the data by many different individuals and organizations, including Great
Outdoors Colorado, encourages a proactive approach to development and conservation thereby
reducing the potential for conflict. Information collected by the Natural Heritage Programs
around the globe provides a means to protect species before the need for legal endangerment
status arises.

Concentrating on site-specific data for each species or community enables the evaluation
of the significance of each location with respect to the conservation of natural biological
diversity in Colorado and the nation. By using species imperilment ranks and quality ratings for
each location, priorities can be established for the protection of the most sensitive or imperiled
sites. A continually updated locational database and priority-setting system such as that
maintained by CNHP provides an effective, proactive land-planning tool.

The Natural Heritage Ranking System

Each of the plant and animal species and plant communities tracked by CNHP is
considered an element of natural diversity, or simply an element. Each element is assigned a
rank that indicates its relative degree of imperilment on a five-point scale (e.g., 1 = extremely
rare/imperiled, 5 = abundant/secure). The primary criterion for ranking elements is the number
of occurrences, i.e., the number of known distinct localities or populations. This factor is
weighted more heavily because an element found in one place is more imperiled than something
found in twenty-one places. Also considered in the ranking is the size of the geographic range,
the number of individuals, trends in population and distribution, identifiable threats, and the
number of already protected occurrences.

Element imperilment ranks are assigned both in terms of the element'’s degree of
imperilment within Colorado (its State or S-rank) and the e ement's imperilment over its entire
range (its Global 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 5 current locations in Colorado, is ranked G5S1. Naturita milkvetch,
which is known from 37 locations in the Four Corners Ares, is ranked a G3S3, vulnerable both
globally and in Colorado. Further, atiger beetle that is only known from one location in the
world at the Great Sand Dunes National Monument is ranked G1S1, critically imperiled both
globally and in Colorado. CNHP actively collects, maps, and electronically processes specific



occurrence information for elements considered extremely imperiled to vulnerable (S1 - S3).
Those with aranking of S3$4 are "watchlisted,” 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 ranksis provided in Table 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 hecessary to distinguish between breeding, nonbreeding, and resident species.
As noted in Table 1, ranks followed by a"B", e.g., S1B, indicate that the rank applies only to the
status of breeding occurrences. Similarly, ranks followed by an "N", e.g., $4N, refer to non
breeding status, typically during migration and winter. Elements without this notation are
believed to be year-round residents within the state.

L egal Designations

Natural Heritage imperilment ranks are not legal designations and should not be
interpreted assuch. Although most species protected under state or federal endangered species
laws are extremely rare, not all rare species receive legal protection. Lega statusis designated
by either 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. State designations
apply to animals only; Colorado has no legal list of threatened and endangered plant species
(Buckner and Bunin 1992).

In addition, the U.S. Forest Service recognizes some species as "Sensitive,” as does the
Bureau of Land Management. Table 2 defines the special status assigned by these agencies and
provides akey to the abbreviations used by CNHP.

Please note that the U.S. Fish and Wildlife Service has issued a Notice of Review in the
February 28, 1996 Federal Register for plants and animal species that are "candidates’ for listing
as endangered or threatened under the Endangered Species Act. The revised candidate list
replaces an old system that listed many more species under three categories: Category 1 (C1),
Category 2 (C2), and Category 3 (including 3A, 3B, 3C). Beginning with the February 28, 1996
notice, the Service will recognize as candidates for listing most species that would have been
included in the former Category 1. This includes those species for which the Service has
sufficient information on their biological status and threats to propose them as endangered or
threatened under the Endangered Species Act.

Candidate species listed in the February 28, 1996 Federa Register are indicated with a
"C". While obsolete legal status codes (Category 2 and 3) are no longer used, CNHP will
continue to maintain them in its Biological and Conservation Data system for reference.



Table 1. Definition of Colorado Natural Heritage Imperilment Ranks.

Global imperilment ranks are based on the range-wide status of a species. State imperilment ranks are based on the

status of aspeciesin an individual state. State and Global ranks are denoted, respectively, withan"S" or a"G"

followed by a character. Theseranksshoul d not beinterpreted as legal designations.

G/S1  Critically imperiled globally/state because of rarity (5 or fewer occurrencesin the world/state; or very few
remaining 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 because of other factors demonstrably
making it very vulnerable to extinction throughout its range.

G/S3  Vulnerable throughout its range or found locally in arestricted range (21 to 100 occurrences).

G/S4  Apparently secure globally/state, though it might be quite rare in parts of itsrange, especially at the
periphery.

G/S5 Demonstrably secure globally, though it may be quite rarein parts of its range, especially at the periphery.

GX Presumed extinct.

G#? Indicates uncertainty about an assigned global rank.

G/SU Unableto assign rank dueto lack of available information.

GQ Indicates uncertainty about taxonomic status.

G/SH Historically known, but not verified for an exended period.

G#T# Trinomial rank (T) isused for subspecies or varieties. These species or subspecies are ranked on the same
criteria as G1-G5.

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

SHN Refers to the non-breeding season imperilment of elements that are not permanent residents. Where no
consistent location can be discerned for migrants or non-breeding populations, arank of SZN is used

SZ Migrant whose occurrences are too irregular, transitory, and/or dispersed to be reliably identified, mapped,
and protected.

SA Accidental in the state.

SR Reported to occur in the state, but unverified.

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

Notes: Where two nunbers appear in a state or global rank (e.g., S2S3), the actual rank of the element falls
between the two numbers.

Element Occurrence Ranking

Actual locations of elements, whether they be 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. In order to prioritize element occurrences for a given species, an element
occurrerce rank (EO-Rank) is assigned according to the estimated viability or probability of
persistence (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 3 factors:

Size — a quantitative measure of the area and/or abundance of an occurrence such as area
of occupancy, population abundance, population density, or population fluctuation.

Condition — an integrated measure of the quality of biotic and abiotic factors, structures,
and processes within the occurrence, and the degree to which they affect the continued
existence of the occurrence. Components may include reproduction and health,

devel opment/maturity for communities, ecological processes, species composition and
structure, and abiotic physical or chemical factors.




Table2. Federal and State Agency Special Designations.

Federal Status:

1. U.S Fish and Wildlife Service (58 Federal Register 51147, 1993) and (61 Federal Register 7598, 1996)
LE Endangered; species or subspeciesformally listed as endangered.

E(S/A) Endangered due to similarity of appearance with listed species.

LT Threatened; species or subspecies formally listed as threatened.

P Potential Endangered or Threatened; species or subspecies formally listed as potentially endangered or
threatened.

PD Potential for delisting

C Candidate: species or subspecies for which the U.S. Fish and Wildlife Service has on file sufficient
information on biological vulnerability and threat(s) to support proposalsto list them as endangered or
threatened.

2. U.S. Forest Service (Forest Service Manual 2670.5) (noted by the Forest Service as“S")
FS Sensitive: those plant and animal speciesidentified by the Regional Forester for which population viability
isaconcern as evidenced by:
a. Significant current or predicted downward trendsin population numbers or density.
b. Significant current or predicted downward trendsin habitat capability that would reduce a
species’ existing distribution.

3. Bureau of Land Management (BLM Manual 6840.06D) (noted by BLM as“S")

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 speciesis the same as that provided
for C (candidate) species. Thislist does not include species that are listed endangered (LE) or threatened
(LT).

State Status:

1. Colorado Division of Wildlife
CO-E Endangered
CO-T Threatened
CO-SC Specia Concern

L andscape Context — an integrated measure of the quality of biotic and abiotic factors,
and processes surrounding the occurrence, and the degree to which they affect the
continued existence of the occurrence. Components may include landscape structure and
extent, genetic connectivity, and condition of the surrounding landscape.

Each of these factorsis rated on a scale of A through D, with A representing anexcellent grade
and D representing a poor grade. These grades are then averaged to determine an appropriate
EO-Rank for the occurrence. If there isinsufficient information available to rank an element
occurrence, an EO-Rank is not assigned. Possible EO-Ranks and their appropriate definitions
are asfollows:

Excellent estimated viability.

Good estimated viability.

Fair estimated viability.

Poor estimated viability.

Viability has not been assessed.

Historically known, but not verified for an extended period of time
Extirpated

XIMoOw>




Potential Conservation Areas

In order to successfully protect populations or occurrences, it is necessary to delineate
conservation areas. These conservation areas focus on capturing the ecological processes thet
are necessary to support the continued existence of a particular element occurrence of biological
diversity significance. Conservation areas may include a single occurrence of arare element or a
suite of rare element occurrences or significant features. Not all element occurrences are
included in Potential Conservation Areas (PCAS). Sites are ordinarily drawn for A to C ranked
G1to G3 and S1 or S2 elements only. Other lower ranked element occurrences may fall
geographically within the site boundaries, and are thus included, but would not warrant a PCA
on their own. In addition, sites may be drawn for lower ranked species that are of local
conservation interest, e.g. the Colorado River cutthroat trout or Black Swift.

The goal of the processisto identify aland 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 of each species life history is
used in conjunction with information about topographic, geomorphic, and hydrologic features,
vegetative cover, as well as current and potential land uses.

In developing Potential Conservation Area boundaries, CNHP staff consider a number of
factors that include, but are not limited to:

. the extent of current and potential habitat for the elements present, considering the
ecological processes necessary to maintain or improve existing conditions;

. species movement and migration corridors;

. maintenance of surface water quality within the site and the surrounding watershed,;

. maintenance of the hydrologic integrity of the groundwater, e.g., by protecting recharge
Zones,

. land intended to buffer the site against future changes in the use of surrounding lands;

. exclusion or control of invasive exotic species;

. land necessary for management or monitoring activities.

The proposed boundary does not necessarily recommend the exclusion of all activity. Itis
hypothesized that some activities will prove degrading to the element or the process on which the
element depends, while others will not. Specific activities or land use changes proposed within or
adjacent to the preliminary conservation planning boundary should be carefully considered and
evaluated for their consequences to the element on which the conservation unit is based and

other significant elements that fall within the site.

The boundaries presented here are for planning purposes. They delineate ecologically
senditive areas where land- use practices should be carefully planned and managed to ensure that
they are compatible with protection goals for natural heritage resources and sensitive species.
Please note that these boundaries are based primarily on our understanding of the ecological



systems. A thorough analysis of the human context and potential stresses was not conducted.

All land within the conservation planning boundary should be considered an integral part of a
complex economic, social, and ecological landscape that requires thoughtful land-use planning at
al levels.

Off-Site Considerations

It is often the case that all relevant ecological processes cannot be contained within a
Potential Conservation Area of reasonable size. For instance, while a PCA for Colorado River
cutthroat trout may be drawn to include only the riparian zone of ariver or creek, it should be
remembered that activities in the entire watershed can affect water quality, which will in turn
affect the trout population. The boundaries illustrated in this report signify the immediate, and
therefore most important, areain need of protection. Continued landscape level conservation
efforts are needed. Thiswill involve countywide efforts as well as coordination and cooperation
with private landowners, neighboring land planners, and state and federal agencies.

Ranking of Potential Conservation Areas

Biological diversity Rank
One of the strongest ways that the CNHP uses element and element occurrence ranksis
to assess the overall biological diversity significance of a site, which may include one or many
element occurrences. If an element occurrence is unranked due to a lack of information, the
element occurrence rank is considered a C rank. Similarly, if an elementisaGU or G?itis
treated as a G4. Based on these ranks, each site is assigned a biological diversity rank (B
rank):

Bl Outstanding Significance: the only site known for an
element or an excellent occurrence of a G1 species.

B2  Very High Significance: one of the best examples of a
community type, good occurrence of a G1 species, or excellent
occurrence of a G2 or G3 species.

B3 High Significance: excellent example of any community
type, good occurrence of a G3 species, or a large concentration of
good occurrences of state rare species.

B4  Moderate or Regiona Significance: good example of a
community type, excellent or good occurrence of state-rare
Species.

B5  Genera or Statewide Biological diversity Significance:
good or marginal occurrence of acommunity type, S1, or S2
Species.




Protection Urgency Ranks
Protection urgency ranks (P-ranks) refer to the time frame in which conservation
protection should occur in order to prevent the loss of the element. In most cases, this rank refers
to the need for amgjor change of protective status (e.g., agency special area designations or
ownership). The urgency for protection rating reflects the need to take legal, political, or other
administrative measures to alleviate potential threats that are related to land ownership or
designation. The following codes are used to indicate the urgency to protect the area:

Pl May be immediately threatened by severely destructive forces, within 1
year of rank date; protect now or never!

P2 Threat expected within 5 years.

P3 Definable threat but not in the next 5 years.

P4 No threat known for foreseeable future.

P5 Land protection complete or adequate reasons exists not to protect the site;
do not act on this site.

A protection action involves increasing the current level of legal protection accorded one or more
tracts of a potential conservation area. Protection strategies on private lands may involve
outright purchase, purchase of development rights, or creation of conservation easements. On
public lands, they may include special designations such as Wilderness, Research Natural Areas,
or Areas of Critica Environmental Concern (ACEC). They may aso 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. Protection in this sense
does not include management actions. Threats that may require a protection action are as
follows:

1) Anthropogenic forces that threaten the existence of one or more element occurrences
a aste; e.g., development that would destroy, degrade or seriously compromise the
long-term viability of an element occurrence and timber, range, recreational, or
hydrologic management that is incompatible with an element occurrence's existence;

2) Theinability to undertake a management action in the absence of a protection action;
e.g., obtaining a management agreement;

3) In extraordinary circumstances, a prospective change in ownership that will make
future protection actions more difficult.

Management Urgency Ranks

Management urgency ranks (M-ranks) indicate the time frame in which a change in
management of the element or site must occur in order to ensure the element’ s future existence.
Using best scientific estimates, this rank refers to the need for management in contrast to
protection (e.g., 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, rerouting trails,
patrolling for collectors, hunters, or trespassers, etc.). It may also include conducting further
research or monitoring. Management action does not include legal, political, or administrative



measures taken to protect a potential conservation area. The following codes are used to indicate
the action needed at the area:

M1 Management action may be required immediately or el ement occurrences
could be lost or irretrievably degraded within one year.

M2  New management action may be needed within 5 years to prevent the loss
of element occurrences.

M3  New management action may be needed within 5 years to maintain current
quality of element occurrences.

M4  Although the element is not currently threatened, management may be
needed in the future to maintain the current quality of element
OCCUIrrences.

M5  No serious management needs known or anticipated at the site.

1. Methods

The methods for assessing and prioritizing conservation needs over alarge area are
necessarily diverse. This study follows a general method that the Colorado Natural Heritage
Program has ard continues to develop specifically for this purpose. The Survey of Critical
Biologica Resources of Garfield County was conducted in several steps summarized below.

Collect available information

CNHP databases were updated with information regarding the known locations of species
and significant plant communities Garfield County. A variety of information sources were
consulted for this information. The Colorado State University museums and herbarium were
searched, as were plant and animal collections at the University of Colorado, Rocky Mountain
Herbarium, and local private collections. Both general and specific literature sources were
incorporated into CNHP databases, as either locational information or as biological data
pertaining to a species in gereral. Such information covers basic species and community biology
including range, habitat, phenology (timing), food sources, and substrates. This information was
entered into CNHP databases, and much of it is available to the public through the internet at
www.Natureserve.org.

Sources of information for Garfield County included previous studies by CNHP
(Spackman 1997, 1998; Spackman and Fayette 1998; Spackman et al. 1997; Rondeau 1996;
Kittel and Decoursey 1992; Kittel and Randolph 1993; Kittel and Spackman 1994; Lyon 1995);
surveys and status reports by and for federal agencies (Artz et al. 1997, Atkins 1984, Bunin
1992, Dorn 1987); Colorado Division of Wildlife databases and literature; surveys conducted by
private consultants for oil and gas companies (Harner 1983, 1984; Ellis 1982; ERT 1981,
Keammerer 1981); and two masters theses (Vanderhorst 1993; Jankowsky 1994). Much of the
initial work of classifying plant communities was done by W. L. Baker (1984).
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Identify rare or imperiled species and significant plant communities with potential to occur
in Garfield County.

The information collected in the previous step was used to refine the potential e ement
list and to identify our search areas. In general, species and plant communities that have been
recorded from Garfield County, or from adjacent counties, are included in thislist. Species or
plant communities that prefer habitats that are not included in this study area were removed from
the list.

The amount of effort given to the inventory for each of these elements was prioritized
according to the element's rank. Globally rare (G1 - G3) elements were given highest priority,
state rare elements were secondary.

I dentify targeted inventory areas

Survey sites were chosen based on their likelihood of harboring rare or imperiled species
or significant plant communities. At the request of the Garfield County Planning Department,
the western half of the county was given top priority. Known locations were targeted, and
additional potential areas were chosen using a variety of information sources, such as aerial
photography. Precisely known element locations were aways included so that they could be
verified and updated. Many locations were not precisely known due to ambiguities in the
original data. Insuch cases, survey sites for that element were chosen in likely areasin the
genera vicinity. Areas with potentialy high natural values were chosen using aerial
photographs, geology maps, vegetation surveys, personal recommendations from knowledgeable
local residents, and numerous roadside surveys by our field scientists. In addition, we took care
that all major ecosystems, vegetation types and elevational zones in the area were included, as
well as areas that are of particular local concern or interest for open space. Using the biological
information stored in the CNHP databases, these information sources were analyzed for sites that
have the highest potential for supporting specific elements. General habitat types can be
discerned from the aerial photographs, and those chosen for survey sites were those that
appeared to be in the most natural condition. In general, this means those sites that are the
largest, least fragmented, and relatively free of visible disturbances such as roads, trails, fences,
guarries, etc.

This process was used to delineate over 200 survey areas that were believed to have
relatively high probability of harboring natural heritage resources. These areas vary in size from
less than 10 to severa thousand acres and include all mgjor habitat types in the study area.

Roadside surveys were useful in further resolving the natural condition of these areas.
The condition of grassands is especially difficult to discern from aerial photographs, and a quick
survey from the road can reveal such features as weed infestation or overgrazing.

Because of the overwhelming number of potential sites and limited resources, surveys for
all elements were prioritized by the degree of imperilment. For example, all species with Natural
Heritage ranks of G1-G3 were the primary target of our inventory efforts. Although species with
lower Natural Heritage ranks were not the main focus of inventory efforts, many of these species
occupy similar habitats as the targeted species, and were searched for and documented as they
were encountered.
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Contact Landowner

Obtaining permission to conduct surveys on private property was essential to this project.
Once survey sites were chosen, land ownership of these areas was determined using records at
the Garfield County assessor’ s office. Landowners were then either contacted by phone or in
person. If landowners could not be contacted, or if permission to access the property was denied,
this was recorded and the site was not visited. Under no circumstances wer e properties
surveyed without landowner permission. Private lands that were not visited may be included
in Potential Conservation Areas, however, if they are adjacent to and have similar habitats to
public lands that were surveyed.

Conduct Field Surveys

Field surveys were conducted from April through September 2000. Survey sites where
access could be attained were visited at the appropriate time as dictated by the phenology of the
individual elements. It is essential that surveys take place during atime when the targeted
elements are detectable. For instance, breeding birds cannot be surveyed outside of the breeding
season and plants are often not identifiable without flowers or fruit which are only present during
certain times of the season. Many of the plants in the western parts of Garfield County have
extremely short flowering seasons and all but disappear by mid-summer. May and June are the
prime survey times for most of these species.

The methods used in the surveys necessarily vary according to the elements that were
being targeted. In most cases, the appropriate habitats were visually searched in a systematic
fashion that attempted to cover the area as thoroughly as possible in the given time. Some types
of organisms require specia techniques in order to capture and document their presence. These
are summarized below:

Amphibians: visual or with aguatic nets

Mammals. Sherman live traps, pitfall traps

Birds: visua or by song/cal, evidence of breeding sought

Insects: aerid net, pit fall traps, moth lighting

Plant communities: visual, collect qualitative or quantitative composition data
Wetland plant communities: visual, collect qualitative or quantitative
composition, soil, and hydrological function and value data

Fishes: eectroshocking, seining, barbless fly-fishing, observation

When necessary and permitted, voucher specimens were collected and deposited in local
university museums and herbaria.

When arare species or significant natural community was discovered, its precise location
and known extent was recorded on 1:24,000 scale topographic maps. Other data recorded at
each occurrence included numbers observed, breeding status, habitat description, disturbance
features, observable threats, and potential protection and management needs. The overall
significance of each occurrence, relative to others of the same element, was estimated by rating
the viability of the population, based on size, condition and landscape context. These factors are
combined into an element occurrence rank, useful in refining conservation priorities. See the
section on Natural Heritage Methodology for more about element occurrence ranking.
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It should be noted that observations made in any one year may not represent the range of
conditions over the long term. The spring and summer of 2000 were unusually dry, and some
plants such as the DeBeque phacelia apparently never germinated, while others were dried out
and difficult to locate by early summer. Continued observations over severa years may prove to
modify some of our assessments.

Delineate Potential Conservation Site Boundaries

Finally, since the objective for thisinventory is to prioritize specific areas for
conservation efforts, potential conservation planning boundaries were delineated. Such a
boundary is an estimation of the minimum area needed to assure persistence of the element.
Primarily, in order to insure the preservation of an element, the ecological processes that support
that occurrence must be preserved. The preliminary conservation planning boundary is meant to
include features on the surrounding landscape that provide these functions. Data collected in the
field are essential to delineating such a boundary, but other sources of information such as aeria
photography are also used. These boundaries are considered preliminary and additional
information about the site or the element may call for alterations of the boundaries. Given the
extremely large area covered in a short period of time, there are doubtless many other significant
sites that were not surveyed. Thereis a continuing need for additional research, both to locate
new areas and to update known occurrences.

1. Results

As aresult of thissurvey, 96 new records were entered in the CNHP database, and many
others updated. This brings the total element occurrences in the CNHP data system for the
county to 677. One plant, seven animals and 3 natural communities were documented in
Garfield County for the first time. Based on these element occurrences, we have idertified 73
Potential Conservation Areas (Figure 1), which include 485 occurrences of rare or imperiled
plants, animals, and natural communities. Each PCA has from one to 51 element occurrences
within its boundaries. Results of the survey are presented here, with descriptions and discussion
of each Potential Conservation Area. PCAs are listed below in order of their overall priority
(biological diversity rank), and described beginning on page 87, where they are arranged
alphabetically by name regardless of rank.
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CNHP Potential Conservation Areas in Garfield County
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V. Potential Conservation Areas by biological diversity rank

B1: Outstanding biological diversity significance
Mount Callahan

B2: Very high biological diversity significance
4A Ridge

Anvil Points

Anvil Points Rim

Barrel Spring Point

Cow Ridge

East Fork Parachute Creek
East Salt Creek Headwaters
Horse Mountain

Middle Dry Fork

Mount L ogan Road
Parachute Creek

Rifle Stretch Colorado River

B3: High biological diversity significance
Bear Creek at Glenwood Canyon
Beaver Creek at Battlement Mesa
Burning Mountain

Calf Canyon

Chimney Rock at Long Point
Clear Creek

Coa Ridge

Conn Creek

Deep Creek

Deep Creek at Clark Ridge

East Divide Creek

East Douglas Creek

East Elk Creek

East Rifle Creek

Flatiron Mesa

Fourmile Creek at Sunlight
Garfield Creek

Grizzly Creek Canyon

Hanging Lake

Headwaters of Patterson Creek
Meadow Creek at Deep Creek Point
Middle Rifle Creek

Mitchell Road

Mount Logan Foothills

North Fork Derby Creek
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Northwater Creek
Rifle Hogback
Roan Creek

Sheep Creek Uplands
Sweetwater Lake
The Crown

The Meadows
Trapper Creek
Upper 4A Mountain
Upper Cow Creek
Wagonwhee! Creek

B4: Moder ate biological diversity significance
Brush Creek at Skinner Ridge
Butler Creek

Cattle Creek at Coulter Creek
Crystal Springs Road

Divide Creek

Douglas Pass

Main Elk Creek

Middle Fork Derby Creek
Missouri Heights

Mitchell Creek

No Name Creek

Ranch at the Roaring Fork
Red Pinnacle

Skinner Ridge

Smith Gulch

Turret Creek

W Mountain

West Elk Creek

Trappers Lake

B5: General biological diversity significance
Hubbard Cave

Kaiser Stevens Ditch

Main Elk Creek West

Prairie and South Canyons

Rifle Fals State Park

Sutank
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V. The Natural Heritage of Garfield County

L ocation and Physical Characteristics

Garfield County is located in northwestern Colorado (Figure 2), extending over one
hundred miles from the Utah border eastward. It encompasses 2,948 square miles. It is bordered
by Rio Blanco County on the north, Mesa and Pitkin counties on the south, and Routt and Eagle
counties on the east.

Garfield County lies primarily within two geologically distinct regions: the plateau
country in the western half, and the Rocky Mountains in the eastern half. The boundary between
the two regions is defined by the western edge of the Grand Hogback, a large monocline
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Figure 2. Location of Garfield County in
Colorado

that runs north to south through the county. The Rocky Mountain section in Garfield County is
within the White River Plateau, one of three areas in the state that are capped by volcanic rock.
(The other two are the West Elk Mountains and the San Juan Mountains.) The White River
Plateau includes the Flat Tops, the Glenwood Canyon area and the Roaring Fork Valley. Major
features within the western plateau area are the Roan Plateau and the Book Cliffs, along with a
small part of the Grand Valley south of the Book Cliffs in the southwest.
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Bailey (1984) defines the ecoregions found in Garfield County as the Utah High Plateaus
in the west, and the Rocky Mountains in the east. The small area south of the Book Cliffs falls
within the Colorado Plateau ecoregion (Figure 3).

Figure 3. Ecoregions of Garfield County, from The Western
Renional Office of the Nature Conc\sarvancy. 2000

The entire county is in the drainage of the Colorado River. While most of the area drains
south directly into the Colorado River, asmall areain the northern part of the county drains into
the White River, which is a tributary of the Colorado. The Colorado River enters the county at
the eastern end of Glenwood Canyon, about 12 miles east of Glenwood Springs, and flows
southwest for about 62 miles before leaving the county between Parachute and DeBeque. Major
tributaries in Garfield County are Parachute Creek, Roan Creek, Rifle Creek, Deep Creek, Elk
Creek, Grizzly Creek, and the Roaring Fork River.

Elevations in the county range from 4,960 ft. where the Colorado River crosses the
Garfield-Mesa County line, to 12,241 feet at Sheep Mountain in the Flat Tops. The Colorado
River Valley averages between 5,000 and 6,000 feet, the Book Cliffs around 7,000 feet, the Roan
Plateau around 8,000 feet, and the Flat Tops between 10,000 and 12,000 feet.

Climate of the county varies greatly with elevation. The driest areas are in the southwest,
the southeast, and in the central area around Rifle to New Castle, with between 10 and 15 inches
annual precipiation (Figure 4). Mountainous areas such as the Flat Tops and Battlement Mesa
may receive as much as 45 to 50 inches annually. Glenwood Springs records average annual high
temperatures of 62.8 degrees F. and low temperatures of 31.2 degrees F. Rifleisonly dightly
warmer, with average highs of 64.2 degrees and lows of 31.1 degrees (Western Regional Climate
Center).

Major population centers in the county are located along the Colorado River and the
Roaring Fork River: Glenwood Springs, New Castle, Silt, Rifle, Parachute, and Carbondale. As
of the 1990 census, the population of the county was 29,974, centered mainly in the Glenwood
Springs, Carbondale, and Rifle areas. Outside of the Colorado and Roaring Fork valleys, the
county is very sparsely populated (Figure 5).

Ownership is about equally divided between private, BLM and US Forest Service lands
(Figure 6). Private lands are located primarily along the river corridors and on the Roan Plateau,
where much of the land is either owned or leased by oil and gas companies. Although private
lands often comprise only a narrow strip along streams and roads, they effectively block access
to vast amounts of public lands. BLM land is found mainly in the western part of the county,
and managed by the Grand Junction and Glenwood Springs Resource Areas. The White River
National Forest occupies the northeastern part of the county, and includes the Flat Tops
Wilderness. Another large parcel of land on the Roan Plateau represents the Naval Oil Shale
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Reserves, which were transferred from the Department of Defense to BLM in 1997. The state of
Colorado holds land south of New Castle, in the Garfield State Wildlife Area. Of the 73
Potential Conservation Aresas identified in this survey, 14 occur (all or in part) on U. S. Forest
Service land; 36 on BLM land; and 37 on private land.

The geologic features of the county span the entire spectrum of ages, from quaternary
alluvia deposits to Precambrian rocks exposed in Glenwood Canyon (Figure 7). The Plateau
area in the western part of the county consists of relatively horizontal layers of sandstone that
were deposited during the Cretaceous Period when the area was covered by a great inland sea,
and during the Tertiary Period, when much of the area was under alarge inland lake known as
Lake Uinta. Beginning in the southwest, with the oldest layers, Cretaceous Mancos shaleis
exposed in the Grand Valley south of the Book Cliffs. This formation is more extensive in Mesa
County. To the north, the Book Cliffs are composed of Mesaverde Formation sandstone and
shale. Mesatops in this area are capped by the Cretaceous Hunter Canyon Formation. Farther
east, the Roan Plateau is composed of soft, erodable shales of the Tertiary Green River
Formation, capped by the more resistant Uinta Formation. The Roan Cliffs, visible from
Interstate 70 between Rifle and DeBeque, expose thousands of feet of pink and gray Green River
Formation, with the Wasatch Formation at their base. The Green River Formation holds the
richest oil-shale beds in the world, with over 1.8 trillion barrels (Chronic 1980). One layer of this
formation, the Mahogany Ledge, is said to average 27 gallons of oil per ton. (Chronic 1980).
Although it is not presently economical to mine the oil shale, there are numerous operating
natural gas wellsin the area. The Green River Formation is exposed again south of the Colorado
River on Battlement Mesa. South and southeast of the Roan Plateau, above the Colorado River
the soft sandstones and shales of the Tertiary Wasatch and Ohio Formations form atransitional
zone between the aluvia deposits of the Colorado River Valley and the Green River Formation.
This formation represents the sediments on the floodplains around Lake Uinta.

The White River Plateau is a broad anticlinal dome, composed of a complex mix of
folded and faulted Paleozoic layers (Cambrian, Ordovician, Silurian, Devonian, Mississippian,
Permian and Pennsylvanian) that were uplifted during the Tertiary Period, and in some areas are
capped by volcanic basalt flows. Deep canyons, carved through the rock during the Pleistocene,
expose successively older layers, down to Precambrian granite in Glenwood Canyon and other
tributary canyons. Interesting features include the karst area of limestone deposits that are home
to several caves, and the deep red Maroon Formation exposed in the Roaring Fork Valley. The
Grand Hogback, which forms the western boundary of the White River Plateau, is composed of
Mesaverde sandstone that contains rich coal resources. The town of New Castle, located next to
the Grand Hogback, is named for the coal mining areain Wales. To the west, the town of Siltis
named for the silty shale of the younger Wasatch formation. The Flat Tops are volcanic
mountains formed by Cenozoic basalt flows. Numerous small lakes are evidence of glaciation in
the Pleistocene.
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Figure 4 Precipitation in Garfield County. From Western
Regional Climate Center (2001).
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Figure 5. Municipalities and major rivers of Garfield County
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Vegetation

Vegetation in Garfield County is closely related to geology and elevation. Ten broad
upland vegetation types can be recognized. In order of ascending elevation, they are: salt desert
shrublands; shale barrens; sagebrush shrublands; pifiorjuniper woodlands; mixed mountain
shrublands; mountain and foothill grasslands; aspen forests, Douglas fir forests; spruce-fir
forests; alpine, including mountain meadows and tundra. Riparian vegetation varies with
elevation, and is found in conjunction with all of the upland vegetation types above. In addition
to the natural vegetation types, there is a small amount of agricultural land, both dryland and
irrigated. This classification is simplified; in reality there is much overlap between the types
described below, and mosaics consisting of patches of several different types often occur within
asmal area

Agricultural land (Figure 8) is concentrated along the
major river valeys, The Colorado, Roaring Fork, and to a
lesser extent, Parachute, Roan and Divide Creeks, where
crops are irrigated. Dry land agriculture is practiced on
mesa tops such as Hunter Mesa and Hubbard Mesa.
Major crops are grass hay and alfalfa.

: it
- el - -
% A \{F

Figure 8. Distribution of agricultural land
in Garfield County

Salt desert shrublands (Figure 9) are found primarily at low eevations (5,000 to 6,000 ft), in
the Grand Valley south of the Book Cliffs, in the southwestern part of Garfield County. Soils
here are derived from Mancos Shale, and support a mixed shrub and grass community dominated
by members of the Goosefoot Family
(Chenopodiaceae). Common shrubs are shadscale
(Atriplex confertifolia), Gardner saltbush (A.
gardneri), mat saltbush (A. corrugata), and
greasewood (Sarcobatus vermiculatus). Common
e grasses in the community are galleta (Hilaria jamesii),
needle and thread (Stipa comata), Indian rice grass
Figure 9 Distribution of salt desert (OI.‘yZOpSIS hymenOI des), and Sal ! r,]a V‘("drYe (Leymus
shrublandsin Garfield County salinus) and inland saltgrass (Distichlis spicata). A
frequent invasive exotic species is cheatgrass (Bromus
tectorum ). The harsh environment produced by the
highly erodable Mancos shale limits the species that are able to survive in the this habitat, and
has produced several rare plants, such as Grand buckwheat (Eriogonum contortum). Salt desert
shrublands also occur in the Roan Creek drainage on Wasatch and Green River formations,
although they tend to be in small patches that are not shown on the map. In addition to the
species mentioned above, bluebunch wheatgrass (Pseudoroegneria spicata) is often associated
with the shrubs here. The rare Uinta Basin hookless cactus (Sclerocactus glaucus) is found in
this area, as well as in the pifiontjuniper woodlands in the foothills around Roan Creek. Plant
communities within this type that are tracked by CNHP include Atriplex confertifolia/Leymus
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salinus, Atriplex confertifolia/Oryzopsis hymenoides, Atriplex confertifolia/Pseudoroegneria
spicata, and Distichlis spicata salt meadows. This vegetation type is more extensive in Mesa
County and to the west in Utah.

Pifion-juniper woodlands (Figure 10) are the most extensive vegetation type in Garfield
County, as well as much of southwestern Colorado. They are found primarily in the foothills
areas between the valley bottoms and the mesa tops.

The dominant species are Colorado pifionpine

(Pinus edulis) and Utah juniper (Juniperus

osteosperma). In cooler and more moist aress, the .

Utah juniper may be replaced by Rocky Mountain e T i
juniper (Juniperus scopulorum). The understory of
pifion-juniper woodlands varies widely depending
on the age and structure of the tree canopy. Open
woodlands might include species sich as sagebrush,  Figure 10. Distribution of pifion -juniper

oak, serviceberry, snowberry, and mountain woodlands in Garfield County

mahogany mixed with grasses and forbs. Often

there is considerable bare ground. Rare plants found in the pifionjuniper communities of
Garfield County include DeBeque milkvetch (Astragal us debequaeus), DeBegue phacelia
(Phacelia scopulina var. submutica), Wetherill milkvetch (Astragalus wetherillii), and Naturita
milkvetch (Astragalus naturitensis).

Shale barrens (Figure 11) are an outstanding feature of Garfield County. They occur on the
Roan Plateau, primarily on south facing slopes of the Green River shale. These areas are shown

on vegetation maps as exposed rock, and although they
appear from a distance to be devoid of vegetation, they
support avery specific array of plants that are adapted
to this habitat. These species are able to survive in the
S S ' constantly moving scree, often by having elongated,
—n 2 3F flexible root systems. They are also able to survive the
severe drought that results from the inability of the

[

. - . shale to hold moisture. Severa rare and endemic plant
ggtf‘,relilé[)'s”'b““o” of shalebarrensin - gnecies are found in this community, including the
arfieid Countv Parachute penstemon (Penstemon debilis), Piceance
bladderpod (Lesquerella parviflora), Arapien stickleaf (Nuttallia argillosa), sun-loving
meadowrue (Thalictrum heliophilum), and Utah fescue (Argillochloa dasyclada). These plants
are described beginning on page 36.

Sagebrush shrublands (Figure 12) are widespread

throughout Garfield County, both at elevations below . [

and above pifion-juniper woodlands. They are often "”"g'%:g . 4

found on mesa tops where sagebrush forms nearly pure = * B

stands. In addition to the areas where sagebrush is

dominant (the area shown in Figure 12), sagebrush is Figure 12. Distribution of sagebrush
shrubland in Garfield County
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often an important constituent of pifion-juniper woodlands and salt desert shrublands. Severa
species of sagebrush occur here, including Big sagebrush (Artemisia tridentata ssp. tridentata),
the largest species, which is usualy found in deep alluvia soils along bottom lands and on
stream terraces, often associated with greasewood (Sarcobatus vermiculatus) fourwing saltbush
(Atriplex canescens), and rabbitbrush (Chrysothamnus nauseosus). Wyoming sagebrush
(Artemisia tridentata ssp. wyomingensis) and mountain big sagebrush (Artemisia tridentata ssp.
vaseyana) are found at higher elevations in open upland areas, commonly mixed with other
shrubs such as snowberry (Symphoricarpos oreophilus), Utah serviceberry (Amelanchier
utahensis),and various grasses and forbs. Common understory species at lower elevations
include Indian rice grass (Oryzopsis hymenoides) and needle and thread (Stipa comata).
Common associated species at the upper elevations include Kentucky bluegrass (Poa pratensis),
Idaho fescue (Festuca idahoensis) and Thurber fescue (Festuca thurberi). Rare plantsthat are
associated with sagebrush include Harrington beardtongue (Penstemon harringtonii). Less
common in Garfield County is black sagebrush, alow shrub usually found in drier pifion-juniper
communities.

Mountain shrublands (Figure 13) are found throughout the county, at el evations between the
pifiortjuniper and forested areas. Most mountain shrublands are dominated by Gambel’ s oak,
with associated shrubs that include mountain mahogany,
serviceberry, chokecherry and snowberry. Typical
associated speciesin drier sites include mountain
*{ 0 sagebrush (Artemisia tridentata ssp. vaseyana), arrowleaf
balsamroot (Balsamorhiza sagittata), rabbitbrush
(Chrysothamnus sp.), muttongrass (Poa fendleriana),
junegrass (Koeleria macrantha), prickly pear cactus
. o : (Opuntia polyacantha), and longleaf phlox (Phlox
;?Skgfaﬁ's?fgﬁzzog gglm?; an longifolia). More mesic shrublands have understories
with ek sedge (Carex geyeri), mountain lover (Paxistima
myrsinites), and Oregon grape (Mahonia repens). Gambel
oak and other associated shrubs often occur as understory or in patches in the pifion-juniper zone
below and the forested zones above. None of the rare plants of the county were found in this
community.

el "
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Mountain and foothill grassands (Figure 14) are scattered throughout the county, but often
occur in patches within other vegetation types that are too small to be mapped at this scale.

Some of the most extensive grasslands occur south of
the Colorado River between Rifle and Silt, at
around 6,000 feet elevation. The deep rich soils
that support the grasslands also make this an . \
important agricultural area. Another large grass : < pom
dominated area occurs on Coulter Mesa, north of
Rifle. Native grass species that are sometimes
dominant in Garfield County include (roughly from 46 14 Distribution of grassiandsin

lower to higher elevations): inland saltgrass Garfield County

(Distichlis spicata ), galleta (Hilaria jamesii), Basin

wildrye (Elymus cinereus), Salinawildrye (Leymus

salinus), bluebunch wheatgrass (Pseudoroegneria spicata), muttongrass (Poa fendleriana),
Thurber fescue (Festuca thurberi), Idaho fescue (Festuca idahoensis), slender wheatgrass
(Elymus trachycaulus) and tufted hairgrass (Deschampsia cespitosa). Forbs are often important
components of these communities. Common forbs found in montane meadow sites include
orange sneezeweed (Dugaldia hoopsii), Geranium (Geranium sp.), white peavine (Lathyrus
leucanthus), American vetch (Vicia americana), edible valerian (Valeriana edulis). Wet

subal pine meadows dominated by tufted hairgrass are often associated with marsh marigold
(Caltha leptosepala), elephantella (Pedicularis groenlandica), and several species of sedges and
rushes.

Aspen forests (Figure 15) are found in the northwest corner of the county, on the Roan Plateau,
the Flat Tops, and Battlement Mesa, mostly at elevations between 8,000 and 9,000 feet. The
aspen groves often form a mosaic with patches of Douglas fir, mixed shrubs, grassiand and
meadows, and at upper elevations, Engelmann spruce. Understory species are extremely varied.
Common species found in aspen communities are snowberry (Symphoricarpos oreophilus),
serviceberry (Amelanchier utahensis), mountain lover (Paxistima myrsinties), white peavine
(Lathyrus leucanthus), butterweed groundsel (Senecio
serra), meadowrue (Thalictrum fendleri), blue wildrye
. = | (Elymusglaucus), and elk sedge (Carex geyeri).

i W& Generally considered to be a pioneer species, aspen
7 - thrives on disturbance. It is usually the dominant tree
species where it occurs. It is aclona species and
sprouts new growth from suckers or shoots of old
roots. It has been suggested that the root systems of
aspen clones are among the largest living organisms on
earth, although the individual trees themselves are not
long lived (75-80 years) In many cases aspen will
eventually be replaced by a shade tolerant species such as Douglas fir or Engelmann spruce. A
rare plant associated with aspen is the large flower globemallow (lliamna grandiflora), described
below.

[ S

e aths

Figure 15. Distribution of aspen forestsin
Garfield County
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Douglasfir forests (Figure 16) are concentrated in the western half of the county, but are also
scattered throughout the White River Plateau, especially in the deeper canyons. They tend to
occur at the same elevations as aspen, but on cooler
sites. Common understory species occurring with
Douglas fir include snowberry (Symphoricarpos
- e # oreophilus), mountain lover (Paxistima myrsinites),
v w“ﬁ y v = elk sedge (Carex geyeri), Oregon grape (Mahonia
repens) and Gambel oak (Quercus gambelii).
Occasionally ponderosa pine may be mixed with the
Figure 16 Distribution of Douglas fir and fir, but in general, ponderosa pine is uncommon in
mixed conifer forest in Garfield County the county. At middle elevations, forested areas
often have a mixture of Douglas fir, Engelmann
spruce, subalpine fir, aspen, and lodgepole pine.
These mixed forests are included in the distribution
map (Figure 15).

Spruce-fir forests (Figure 17), dominated by Engelmann spruce (Picea engelmannii) and
subalpine fir (Abies lasiocarpa) are located primarily in the White River National Forest north of
Glenwood Springs, including the Flat Tops Wilderness. They are also found south of the
Colorado River on Battlement Mesa and in the White River National Forest west of the Roaring
Fork Valley in the Fourmile Creek area around the Sunlight Ski Area. Elevations are mostly
between 9000 and 11,000 feet. On the Flat Tops,
spruce bark beetle epidemics in the 1940’ s left many
standing dead trees, sometimes called “silver forests”. VL
At their upper elevational limit, these spruce trees L’QE;{,@:'

form islands and dense patches of dwarfed trees
called “krummholz’. Common understory species
include elk sedge (Carex geyeri), whortleberry
(Vaccinium sp.), heartleaf arnica (Arnica cordifolia),
parrot’s beak (Pedicularis racemosa), thimbleberry
(Rubus parviflorus), and Jacob’ s ladder (Polemonium
pulcherrimum). Two state rare plants, the northern
twayblade (Listera borealis), an orchid which is known historically from a forest wetland, and
the common moonwort (Botrychium lunaria) have been found within this vegetation type in
Garfield County.

Figure 17 Distribution of spruce-fir forests
in Garfield County
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Alpinevegetation (figure 18), including meadows and shrub-dominated tundra, is found above
trecline in the highest parts of the White River National Forest, mainly in the Flat Tops
Wilderness. Elevations are usually above 11,500 feet.
Animals tracked by CNHP that occur in the alpine
}j‘-'?-:;- zone of Garfield County include the waterfowl
-, Barrow’s Goldeneye (Bucephala idandica), a
butterfly, apine theano (Erebia theano) and the boreal
toad (Bufo boreas). Plant communities include tufted
hairgrass (Deschampsia cespitosa) wet meadows,
alpine meadows dominated by alpine avens (Geum
rossii), apine clover (Trifolium sp.) and false
strawberry (Sbbaldia procumbens), and scrub tundra
with dwarf blueberry (Vaccinium sp.). Surprisingly, no
rare plants are known from this habitat in Garfield County.

-

Figure 18. Distribution of alpine tundrain
Garfield County

Wetland and Riparian Vegetationin Garfield County is of extreme importance, although the
actual area covered isrelatively small. It has been estimated that only 1 to 2% of the land area of
Colorado is covered by riparian or wetland vegetation, but that 75-80% of wildlife depend on
these areas for al, or at least part, of their life cycle. The riparian zone is the most highly used
and altered by humans.

Species composition of Garfield County’s wetland and riparian zones varies with elevation. At
higher elevations along subal pine and montane streams, common dominant trees and shrubs are
narrowleaf cottonwood (Populus angustifolia), aspen (P. tremuloides), Colorado blue spruce
(Picea pungens), subalpine fir (Abies lasiocarpa), thinleaf alder (Alnus incana), and red-osier
dogwood (Cornus sericea). At somewhat lower elevations, along major tributaries of the
Colorado River, narrowleaf cottonwood, skunkbrush (Rhus trilobata), river birch (Betula
occidentalis), thinleaf alder, coyote willow (Salix exigua), and mountain willow (S. monticola)
are common. Fremont’s cottonwood (Popul us deltoides ssp. wislizenii), narrowleaf cottonwood,
skunkbrush, silver buffaloberry (Shepherdia argentea), Russian olive (Elaeagnus angustifolia),
and tamarisk (Tamarix ramosissima) are dominant along the Colorado River.

Subal pine and montane herbaceous wetlands are typically dominated by various sedges and
rushes (e.g., Carex utriculata, C. simulata, C. lanuginosa, Eleocharis palustris, and Juncus
balticus). Herbaceous wetlands along the Colorado River’s floodplain are often dominated by
cattail (Typha latifolia), bulrushes (Scirpus acutus and S. pungens), saltgrass (Distichlis spicata),
and Badltic rush (Juncus balticus). Seep and spring wetlands are normally dominated by beaked
sedge (Carex utriculata), monkshood (Aconitum columbianum), fowl mannagrass (Glyceria
striata), Baltic rush, oil shale columbine (Aquilegia barnebyi), and the rare hanging garden
sullivantia (Sullivantia hapemnanii var. purpusii). Other rare plants associated with wetland and
riparian are canyon bog-orchid (Limnorchis ensifolia), yellow lady’s dipper (Cypripedium
calceolus), and the lesser panicled sedge (Carex diandra).
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The following chart shows plant communities documented in Garfield County in the CNHP data
system. Note that thisis not a complete list of al the communities that occur here, but only
those that are tracked by CNHP.

Table3. PLANT COMMUNITIESDOCUMENTED IN GARFIELD COUNTY

Element Common name Global rank | Staterank
Abies lasiocarpa-Picea Montane riparian forests G5 5
engelmannii/Alnus incana
Abies lasiocarpa-Picea Coniferous wetland forests G5 3
engel mannii/Ribes spp.
Abies lasiocarpa-Picea Montane riparian forests G5 5
engelmannii/Mertensia ciliata
Abies lasiocarpa-Picea engelmannii/ |Montane riparian forests G5 A
Salix drummondiana
Abieslasiocarpa/ Subalpine forests G5 SV
Rubus parviflorus
Acer negundo-Populus Narrowleaf cottonwood riparian forests |G2 Y
angustifolia/Cornus sericea
Acer negundo/ Montane riparian deciduous forest G3? Y
Cornus sericea
Acer negundo/ Montane riparian deciduous forest G3 Y
Prunusvirginiana
Alnusincana-Cornus sericea Thinleaf alder-red osier dogwood G3G4 3

riparian tribunal

Amelanchier utahensis/ Mixed mountain shrublands GU S2S3
Carex geyeri
Aquilegia micrantha-Mimulus Hanging gardens G2G3 S2S3
eastwoodiae
Artemisia nova/ Western Slope sagebrush shrublands G5 ?
Pseudor oegneria spicata
Artemisia tridentata ssp. Western Slope sagebrush shrublands GU S1s2
vaseyana/Festuca thurberi
Artemisia vaseyana/ Western Slope sagebrush shrublands G5 2
Pseudoroegneria spicata
Artemisia tridentata ssp. Xeric sagebrush shrublands GU S2S3
wyomingensis/Oryzopsis hymenoides
Atriplex confertifolia/ Cold desert shrublands GAG5 3
Leymus salinus
Atriplex confertifolia/ Cold desert shrublands G2 SV
Oryzopsis hymenoides
Atriplex confertifolia/ Cold desert shrublands G3 S2S3
Pseudoroegneria spicata
Betula occidentalis/ Foothills riparian shrubland G3 SV
mesic forb
Cardamine cordifolia-Mertensia Alpine wetlands G4 A
ciliata-Senecio triangularis
Carex aquatilis Montane wet meadows G5 A
Carex aquatilis-Carex utriculata Montane wet meadows G4 A
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Plant communities cont’ d.

Element Common name Global rank | Staterank
Carex nebrascensis Wet meadows G4 3
Carex utriculata Beaked sedge montane wet meadows G5 A
Catabrosa aquatica-Mimulus spp. | Spring wetland GU S3
Cercocarpus montanus/ Mixed mountain shrublands 4 3
Pseudoroegneria spicata
Cornus sericea Foothills riparian shrubland 4 S3
Deschampsia cespitosa Mesic a pine meadow 47 A
Distichlis spicata Salt meadows G5 S3
Eleocharis quinqueflora Alpine wetlands G4 S3HA
Festuca idahoensis-Elymus Montane grasslands G3 Sl
trachycaulus
Festuca idahoensis/ Montane grasslands G3G4 S3A
Festuca thurberi
Geumrossii-Sibbaldia procumbens |Mesic al pine meadows GU SU
Geumrossii/Trifolium spp. Alpine meadows G3G4 S3HA
Juncus balticus var. montanus Western Slope wet meadows G5 5
Leymus cinereus Western Slope grasslands 4 S1S2
Picea engelmannii/ Montane riparian forests GU SU
Cornus sericea
Picea pungens/ Montane riparian woodland G2 SV
Betula occidentalis
Picea pungens/ Montane riparian forest 4 SV
Cornus sericea
Pinusedulis/ Mesic western Slope pifion-juniper G5 A
Cercocar pus montanus woodlands
Populus angustifolia/ Montane riparian forest G3? 3
Alnusincana
Populus angustifolia/ Montane riparian forest G3? SV
Betula occidentalis
Populus angustifolia/ Cottonwood riparian forest 4 3
Cornus sericea
Populus angustifolia/ Narrowleaf cottonwood/skunkbrush G3 3
Rhustrilobata
Populus deltoides ssp. Fremont's cottonwood riparian forests  |G2 SV
wislizenii/Rhus trilobata
Populus tremul oides/ Montane riparian forests G2 S1s2
Acer glabrum
Populus tremul oides/ Montane riparian forests G3 3
Alnusincana
Populus tremul oides/ Aspen forests G2G3 S2S3
Ceanothus velutinus
Populus tremul oides/ Aspen wetland forests 4 S3A
Pteridium aquilinum
Populus tremul oides/ Montane aspen forest G5 5
tall forbs
Pseudoroegneria spicata Western Slope grasslands G2? 2?
Pseudoroegneria spicata-Oryzopsis |Western Slope grasslands G3 SU

hymenoides
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Plant communities cont’d.

Element Common hame Global rank | Staterank
Pseudor oegneria spicata-Poa secunda M ontane grasslands G4 S1
Pseudotsuga menziesii/Cornus sericea Lower montane riparian forests |G4 Y
Pseudotsuga menziesii/ L ower montane forests G2G3 S2S3
Paxistima myrsinites
Pseudotsuga menziesii/ Western Slope douglas fir forests |G5 A
Quercus gambelii
Pseudotsuga menziesii/ Western Slope douglas fir forests |G5 A
Symphoricar pos oreophilus
Quercus gambelii-Amelanchier utahensis | Mixed mountain shrubland G4G5 SU
Quercus gambelii-Cercocarpus montanus/ | Mixed mountain shrublands G3 3
Carex geyeri
Quercus gambelii/ Mixed mountain shrublands GuU SU
Paxistima myrsinites
Quercus gambelii/ Mixed mountain shrublands Gb S3A
Symphoricarpos oreophilus
Salix brachycarpa-Deschampsia Alpinewillow scrub G4 S3A
cespitosa-Geumrossii
Salix boothii/mesic forb Booth's willow/mesic forb G3 3
Salix brachycarpa/mesic forb Alpinewillow scrub G4 A
Salix drummondiana/ Montane willow carr GU 3
Carex utriculata
Salix drummondiana/ Drummonds willow/mesic forb  |G4 A
mesic forb
Salix monticola/ Montane riparian willow carr G3 3
Carex utriculata
Salix monticola/mesic forb M ontane riparian willow carr G3 3
Salix planifolia/ Subal pine riparian willow carr G4 A
Caltha leptosepala
Salix planifolia/ Subalpineriparian willow carr G5 A
Carex aquatilis
Salix wolfii/Carex aquatilis Subalpine riparian willow carr 4 3
Salix wolfii/mesic forb Subalpine riparian willow carr G3 3
Vaccinium cespitosuny Alpine scrub G4 S1?

Vaccinium scoparium
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Exotic plants

Exotic plant invasion is an increasingly serious problem in Colorado. Colorado now contains
about 70 noxious weed species that infest at least 1.5 — 2.0 million acres. Weeds tend to take
advantage of any disturbance of the soil. Wind, water, animals, people and vehicles can disperse
their seeds. In some cases, we have planted them intentionally. Once established, they often
lack the native competitors, predators, and pathogens that would keep them under control in their
native habitat. The current thinking in weed management isto aim for “early detection and early
treatment....if you have one acre of spotted knapweed in a county, it makes more sense to devote
resources to that and try to contain the spread before it’s too late” (Anthony 2001). The
following plarts have been listed as noxious weeds by Garfield County. The names in bold type
are the exotic plant species that we encountered most frequently during this survey.

GARFIELD COUNTY NOXIOUSWEED LIST

Canada thistle
Chicory

Common burdock
Dalmatian toadflax

Cirsium arvense
Cichoriumintybus
Arctium minus
Linaria dalmatica

Diffuse knapweed Centaurea diffusa
Hoary cress Cardaria draba
Houndstongue Cynoglossum officinale
Jointed Goatgrass Aegilops cylindrica
Leafy spurge Euphorbia esula

Musk thistle Carduus nutans
OxeyeDaisy Chrysanthemum Leucanthemum
Plumelessthistle Carduus acanthoides
Purple loosestrife Lythrum salicaria
Russian knapweed Acroptilon repens
Russian olive Elaeagnus angustifolia
Saltcedar Tamarix parviflora
Saltcedar Tamarix ramosissima
Scotch thistle Onopordum acanthium
Spotted knapweed Centaurea maculosa

Ydlow starthistle
Y ellow toadflax

Centaurea solstitalis
Linaria vulgaris

Other exotic plant species that were observed during this survey that are not on the county list

are listed below.

Alyssum Alyssum sp.

Annua wheatgrass Eremopyron triticeum
Bindweed Convolvulus arvensis

Bur buttercup

Ranunculus testiculatus
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Cheatgrass

Clasping pepperweed
Cocklebur

Common dandelion
Craneshill

Halogeton

Bromus tectorum
Lepidium perfoliatum
Xanthium minus
Taraxacum officinale
Erodium cicutarium
Halogeton glomerata

Horehound Marrubiumvulgare
Jm Hill mustard Ssymbrium altissimum
Kochia Kochia americana
Prickly lettuce Lactuca serriola
Purple mustard Chorispora tenella
Russian thistle Salsola iberica

Tansy Tanacetumvulgare

Species that are commonly planted for pasture or for erosion control are frequent throughout the
area. These species are especialy evident along roads and trails. They usudly are not found in
the interior of the forests away from trails.

Non-native species planted for pasture or revegetation:

Agropyron spicatum Crested wheat grass
Alfdfa Medicago officinalis
Kentucky bluegrass Poa pratensis
Siberian em Ulmus pumilus
Smooth brome Bromusinermis

Melilotus alba
Melilotus officinalis

White sweet clover
Y ellow sweet clover

Selected species are described and pictured below:

Burdock (Figure 20) is found throughout the area in moist disturbed sites.

Canadathistle (Figure 19) is widespread throughout the area. It invades almost
anywhere, from the desert to the montane zone, where soils are disturbed and there is sufficient
moisture. It isdifficult to eradicate because it has underground stems, or rhizomes, which will
continue to produce new shoots after the above ground parts of the plant are killed or removed.
Digging and hand pulling are rarely effective. In addition, its seeds can remain dormant in the
soil for many years. Prevention, by avoiding any unnecessary disturbance of the soil, is the best
defense. Although many people are under the impression that all thistles are bad, it isimportant
to note that there are native thistles that are not aggressive and should not be destroyed.

Cheatgrass is found in the semi-desert shrublands, sagebrush shrublands, pifion-juniper
and mountain shrubland zones, wherever there has been disturbance such as fire or heavy
grazing. It isextremely difficult to eliminate, once it has invaded an area. Cheatgrassisan
annual grass and is able to complete its life cycle in the spring before the summer dry weather
begins. When dry, it is extremely flammable. Frequent fires favor cheatgrass by eliminating
competing perennia vegetation. Its seeds survive in the unburned organic material on a site.
Rapid growth and vigorous reproduction assure cheatgrass dominance in postburn stands (FEIS
1999). Range managers advise grazing early in the season for several years, before the grass sets
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seed, to keep it under cortrol. The speciesis so well established that actively investing time and
resources in its control is considered futile, and therefore Garfield County does not include it on
its weed list

Dandelions are common in the mountains in disturbed and heavily grazed sites.
Although not considered a serious problem by many people, they do replace native grasses and
forbs.

Diffuse knapweed is found along I-70 west of Rifle (Anthony 2001).

Hoary cress (or white top) can be found in disturbed areas, often invading hayfields and
roadsides.

Hound's tongue (Figure 21) is widespread and abundant at higher elevations, particularly
in the montane zone. It is thought to increase with poor grazing management (Anthony, personal
communication).

Kentucky bluegrassis very abundant in moist areas, replacing native grasses. Although it
provides feed, its shallow roots are not as effective in holding soil on stream banks as other
native species are (FEIS 1996). It is particularly abundant in the montane zone.

Musk thistle (Figure 22) and other invasive biennia thistles tend to be found in moist
areas in the middle elevations. At its wordt, it can form thickets that are impenetrable to livestock
and wildlife.

Oxeye daisy was originaly planted as an ornamental, but has become a mgor invader in
Western Colorado, particularly in mountainous areas.

Purple loosestrife Thistall purple-flowered plant invades wet areas and is potentially a
serious threat to wetlands and riparian areas. It has not yet been seen in Garfield County, but it is
present in neighboring counties, and vigilance is called for.

Russian knapweed is Colorado’ s third most common noxious weed (approximately
170,000 acres), located primarily on the West Slope where it causes tremendous damage to
private and public lands. There are large infestations in Garfield County south of the Colorado
River between New Castle and Rifle (Anthony 2001).

Y ellow toadflax, like oxeye daisy, was originally planted as an ornamental, and escaped
to become an invasive weed.

Russian olive (Figure 23) is found in riparian areas aong the Colorado River and most of
its lower elevation tributaries.

Siberian elm has been planted as a fast growing shade tree. It reseeds readily and has
replaced native cottonwoods and willows in many riparian areas.

Tamarisk (or salt cedar) (Figure 24) occupies similar riparian habitats.

Tansy was noted several timesin the Roaring Fork Valley.

Yellow star thistle is an extremely aggressive invader that has taken over large areas to
thewest. It has not yet been found in Garfield County, but is known from Montrose and Delta
counties, and weed managers are keeping aert.

Some observations of locations of weeds made during this survey follow:

At lower elevations in the southwest part of county, in the East and West Salt Creek
drainages, tamarisk and Canada thistle are common in the riparian areas. Sagebrush areas that
have been burned or otherwise disturbed are weedy, with much cheatgrass. Greasewood flats
often have an understory of cheatgrass and annual mustards such as purple mustard, ayssum and
clasping pepperweed. Other weeds that are common in the area are: common dandelion,
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Figure 19.

(left) Canada
thistle (Cirsium
arvense).

Figure 20.
(right)

Common
burdock
(Arctium minus)

Figure 21. (left)
Hound'’ s tongue

(Cynoglossum
officinale)

Figure 22.
(right) Musk
thistle (Carduus

Figure 23. (left) Russian
olive (Eleagnus
angustifolia)

Figure 24. (right)
Tamarisk, or salt cedar
(Tamarix ramossissima)




bur buttercup, and halogeton, a potentially very troublesome weed. Annual wheatgrass, Jm Hill
mustard, sweet clover, and smooth brome are common along roads and pipelines.

In the south central part of the county, e.g. the Roan Creek and Mt. Logan foothills areas,
weeds are similar to those in the southwest; we have noted tamarisk, cheatgrass, Canada thistle
and annual mustards to be common here as well. Other speciesin this area include horehound,
craneshill, bindweed, and Russian thistle. Areas that have been disturbed by water developments
such as stock ponds are especialy prone to weed invasion. The bottomland of Logan Wash is
particularly weedy with salt cedar, clasping pepperweed, cheatgrass, crested wheat grass,
Russian thistle and burdock. Halogeton was observed along the pipeline that crosses the road.

In the Divide Creek and Hunter Mesa areas Canada thistle, cheatgrass, Russian thistle, Jim
Hill mustard, hound’ s tongue, horehound, and yellow sweet clover are common aong roads and
in disturbed areas. Some cultivated areas and roadsides have significant hoary cress, and there
are pastures dominated by purple mustard and alyssum. Flatiron Mesa has houndstongue along
the roads and powerlines.

The Rifle area, particularly along the Rifle Creek trail through the city, has an abundance of
weedy species, including the major tree species, salt cedar, Siberian elm and Russian olive,
which have replaced the native cottonwoods and willows. The understory in this area contains
smooth brome, cheatgrass, kochia, prickly lettuce, alfalfa, yellow sweet clover, Kentucky
bluegrass, Russian thistle, and Jim Hill mustard.

New Castle's central open space, Mount Madearis, is quite weed-free above, but the trailhead
parking areais weedy with cheatgrass, purple mustard, bindweed, and dandelion. Control of
these weeds will help prevent invasion into the as yet uncontaminated open space. The drainage
below has Siberian elm mixed with the native narrowleaf cottonwood.

At higher elevations in the county, such as the area around Douglas Pass, the most serious
weed is houndstongue, which is abundant in moist areas, particularly in the aspen zone. This area
also has Canada thistle, purple mustard, cheatgrass, and Russian thistle. Farther east, the Rifle
Mountain Park area has Canada thistle, houndstongue, Kentucky bluegrass, common dandelion,
and smooth brome (the most abundant grass along Rifle Creek). A bad infestation of common
burdock occurs along the trail to the ice cavesin the park. Moist areas on the Roan Plateau also
have houndstongue, Canada thistle, Kentucky bluegrass, yellow sweet clover, and musk thistle.
Climbing up the Box Canyon Road toward Triangle Park, both oxeye daisy and yellow toadflax
can be seen along the road. These two high elevation weeds were also observed on the Buford-
New Castle Road.
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Rare and imperiled plants

Thirty rare plant species are known from Garfield County. Nineteen of these, shown in
bold type in the table below, have been included in the PCAs for Garfield County. Descriptions
are given below for those in PCAs.  The eleven species shown in regular type are not included in
PCAs. These may not warrant a PCA because they are based on historic records; represent
occurrences that are unranked or of low quality (D-ranked); or lack sufficient locational
precision. A brief discussion of those eleven species follows the rare plant descriptions below.

In the table below, in addition to scientific and common names and CNHP global and
state ranks, the plants' federal status under the Endangered Species Act, and their status within
federal agenciesisgiven. LE or LT refersto Listed as Endangered or Threatened under the ESA.
BLM and USFS indicate that the Bureau of Land Management or U.S. Forest Service considers
the species to be of special concern. Colorado has no legal state list of threatened and
endangered plant species (Buckner and Bunin 1992).

Among the nineteen species discussed below, the most rare and geographically restricted
is the Parachute penstemon (Penstemon debilis), known from only five locations in the world, all
in Garfield County on the oil shale of the Green River Formation. Several other species are
restricted to this formation in Colorado: Lesquerella parviflora, known from Garfield and Rio
Blanco counties, and Thalictrum heliophilum known from Garfield, Rio Blanco and one
occurrence on Battlement Mesain Mesa County. Two of the plants occur only on the Green
River Formation in Colorado and Utah: Argillochloa dasyclada and Nuttallia argillosa. Six
additional species are endemic to other habitats in Colorado: Astragalus debequaeus, A.
wetherillii, Iliamna grandiflora, Penstemon harringtonii, Phacelia submutica, and Sullivantia
hapemannii. Species known only from Colorado and Utah are Astragalus naturitensis,
Eriogonum contortum, and Sclerocactus glaucus. Five species, Carex diandra, Ceanothus
martinii, Cypripedium calceolus var. parviflorum, Limnorchis ensifolia, and Monardella
odoratissima have broader distributions, but limited habitat.
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Table4. RARE PLANTSOF GARFIELD COUNTY
(note: bold type indicates that plant isincluded in a PCA)

Element Common name Global | State | Federal/
rank rank | Statestatus
Allium nevadense Nevadaonion 4 2
Argillochloa dasyclada Utah fescue G3 S3
Asplenium trichomanes-ramosum| Green spleenwort G4 S1S2
Astragalus argophyllus var. Meadow mi lkvetch G5T4 Sl
martinii
Astragalus debequaeus Debegue milkvetch G2 S2 BLM
Astragalus naturitensis Naturita milkvetch G3 S3
Astragalus wetherillii Wetherill milkvetch G3 S3
Botrychium lunaria Common moonwort G5 S2S3
Carex diandra L esser panicled sedge G5 S1
Ceanothus martinii Utah mountain lilac 4 S1
Cypripedium calceolus s3p. Yellow lady's-slipper G5 S2
parviflorum
Draba spectabilis Draba G37T3Q |3
Eriogonum contortum Grand buckwheat G3 S2 BLM
Iliamna grandiflora Large-flower globe- G37Q S1
mallow
Lesquerella parviflora Piceance bladder pod G2G3 S2S3
Limnorchisensifolia Canyon bog-or chid G4G5T3 |S3
2
Listera borealis Northern twayblade G4 Y BLM
Monardella odoratissima Mountain wild mint GAG5 S2
Nuttallia argillosa Arapien stickleaf G3 S2
Oreocarya cana Mountain cat's-eye G5 Y
Oreocarya mensana Carbon cryptanth G3 S1
Pellaea atropurpurea Purple cliff -brake G5 S2S3
Pellaea breweri Brewer's cliff -brake G5 Y
Pellaea suksdorfiana Smooth cliff -brake G5T4? |
Penstemon debilis Parachute penstemon Gl S1 C
Penstemon harringtonii Harrington beardtongue |G3 S3 FS/BLM
Phacelia scopulinavar . DeBeque phacelia GA4T2 S2 C
submutica FS/BLM
Sclerocactus glaucus Uinta basin hookless G3 S3 LT
cactus
Sullivantia hapemanii var. Hanging garden G3T3 S3 FS
purpusii sullivantia
Thalictrum heliophilum Sun-loving meadowr ue G3 S3
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Argillochloa dasyclada (Hackel) Weber (Festuca dasyclada)
Utah Fescue
G3s3

Utah fescue (Figure 25), also known as sedge fescue, is a perennial grass, characterized
by having one or two florets per spikelet and the panicle branches distinctly pubescent under
10X magnification. It isaregiona endemic, preferring oil shale deposits, often on the Green
River Formation. Regional endemism is uncommon in North American grasses ard thisis one of
two such examplesin Colorado (the other being Ptilogrostis porteri). Utah fescue is restricted to
Colorado and Utah. Of the 85 occurrences known in Colorado, 37 are in Garfield County, 57 in
Rio Blanco County, and one in Mesa County. The one record from Mesa County is from
Battlement Mesa, which is geologically an extension of the Roan Plateau and supports the same
regional endemic species. Oil and gas development and grazing pressure are the main potential
threats. Most of the occurrences occur on private land owned by oil companies; however there
are four occurrences on BLM and five on DOE property. Utah Fescue occursin 16 of the PCAs
identified in Garfield County, al on the Roan Plateau.

Astragalus debequaeus Welsh

DeBeque Milkvetch
G232

DeBeque milkvetch (Figure 26) is a multi-branched, clump-forming perennial plant
(Spackman et al. 1997). The flowers are white to yellowish and the pods are inflated and
glabrous. The speciesis a Colorado endemic, only known from the Colorado River Valley near
DeBeque in Mesa county and around Anvil Points in Garfield County, about 20 miles northeast
of the DeBeque area, between Parachute and Rifle. The total range of the speciesis about 300
square miles, and there are 15 populations with 44 subpopulations currently known. This species
isrestricted to a very specific geologic formation, the Atwell Gulch Member of the Wasatch
Formation, at 5100 to 6400 feet elevation (Welsh 1993). Soils are seleniferous and sometimes
saline sand or clay. Plants are usually found on toe slopes and along drainages, but can also
occur on steep sideslopes. They flower in April and May, and set fruit by June. Associated
plants often include yellow milkvetch (Astragalus flavus), spiny hopsage (Atriplex grayi), bahia
(Platyschkuhria integrifolia), sagebrush (Artemisia sp.), cats-eye (Cryptantha sp.), buckwheat
(Eriogonum sp.), gumweed (Grindelia squarrosa), and squirrel tail (Elymus elymoides).
Potential threats to the DeBeque Milkvetch include recregtion, grazing, the spread of exotic plant
species and disturbance from roads and off-road vehicles, as well as oil and gas development. At
least one subpopulation occurs within an area of private land that has been approved for a gas
well density of one well to 20 acres, the most dense in the world. The other Garfield County
locations are within amile of this area, on BLM and NOSR property. Both the well pads and
access roads can directly destroy the plants, as well as opening up areas for recreational vehicles
and exotic species invasion. Most of the land A. debequaeus grows on is used for grazing cattle.
The impact of grazing is unknown; however, plants trampled by cattle have been observed. All
three Garfield County populations, with an additional nine subpopulations, are included in the
Anvil Points PCA.
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Astragalus naturitensis Payson
Naturita milkvetch
G3s3

Naturita milkvetch (Figure 27) was first described by Edwin Payson (1915) as a“new
and noteworthy” species, similar to A. desperatus, but “bicolored with conspicuously mottled
pods.” Naturita milkvetch is a white and purple flowered member of the pea family (Fabaceae),
growing from a basal rosette of leaves. The plants are often only vegetative, and have extremely
small pinnate leaves with tiny gray-green leaflets that tend to fold in half, showing their lighter-
colored undersides. The pods are red-mottled, firmwalled, and dorsiventrally compressed. The
gpeciesis known from 39 occurrences in Utah, New Mexico and Garfield, Mesa, Montrose, San
Miguel, and Montezuma counties in Colorado. This species was not previously known from
Garfield County until itsfirst location was documented during the 2000 field season. It isfound
in pifionjuniper woodlands, in areas with shallow soils over exposed bedrock. Elevations range
from 5,000 to 7,000 feet (Spackman et al. 1997). In Garfield County, it was found in association
with a previously undocumented plant community, Utah juniper- mountain mahogany/spiny
greasebush. Usually it is found in small soil pockets or rock crevices in sandstone pavement
along canyon rims, athough it sometimes also occurs nearby in deeper sandy soils, with or
without soil crusts. The milkvetch seems to tolerate and even thrive on some disturbance. The
plants have been found around power poles ard in the compacted tracks of dirt roads. Past and
current land uses known for most sites involve livestock grazing. The extent of grazing is
unknown on some populations. The limited size of the populations and the limited range of the
species make it vulnerable to extinction through environmental change and the potential loss of
habitat. Astragalus naturitensisis represented in Garfield County in the Mount Logan Foothills
and Roan Creek PCAs.

Astragalus wetherillii Jones
Wetherill milkvetch
G3s3

Wetherill milkvetch (Figure 28), a member of the pea family (Fabaceae) has pinkish
white flowers and rather large, inflated pods. The leaflets of its pinnately compound leaves are
almost round. It grows on steep slopes, canyon benches, and talus under cliffs, in sandy clay
soils derived from shale or sandstone (Barneby 1964). It is often the only plant growing in small
dry washes on rocky clay hillsides, where its very light-weight pods are dispersed downhill by
gravity and seasonal surface water. Plants flower from early May to late June. Associated plant
species include pifion pine, Utah juniper, mountain mahogany, Gambel oak and sagebrush.
Potential threats to the speciesinclude oil and gas devel opment, overgrazing, road construction
and other habitat modifications (O'Kane 1988). The species is known from seven western
Colorado counties and from Utah. There are thirty-eight known occurrences, with an estimated
total of 9,000 individuals. The majority of occurrences are on BLM land. It isfound in Garfield
County within ten miles of the Colorado River, along the Grand Hogback, and on the Roan
Plateau. It isrepresented in seven PCAs. Anvil Points, Burning Mountain, Coal Ridge, Divide
Creek, East Divide Creek, Rifle Creeks and Rifle Hogback.
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Carex diandra Schrank
L esser panicled sedge
G5S1

Carex isthe largest genus of plantsin Colorado, and species are often distinguished by
very technical characteristics. Carex diandra is a grass-like plant that is characterized by its
densely clumped habit and narrow leaves. The ecology of sedgesis extremely varied. They
grow in al natura climatic zones from sea level to high mountain areas (Egorova 1999) and are
often the dominant plant in many communities. Carex diandra belongs to a group of sedges
which grow in shallow water on the shores of rivers and lakes, from 8400 to 11,000 feet in
elevation. In Garfield County, the sedge was found in clumps growing on partially submerged
logsin asmall permanent pond. The plants flower from May to July, and bear fruit in late July
and August.

This speciesis circumboreal in its distribution, but is rarely encountered south of the
Canadian border in North America (Hurd et. a.1998 ). In Colorado, it is known only from three
locations, one each in Garfield, Boulder and Larimer counties. Because of itslimited
distribution in the U.S,, all locations for this species deserve to be protected. Potential threats to
the species include hydrological modifications such as dams and diversions that would alter its
habitat, and logging close to the site. The lesser panicled sedge occursin the Turret Creek PCA.

Ceanothus martinii M.E. Jones
Utah mountain lilac
G4S1

Utah mountain lilac is alow, widely spreading shrub with rigid branches. The small
white flowers are on long terminating shoots. The leaves are small (10-20 cm), deciduous and
three veined from the base. This rare little shrub is easily recognized in its vegetative state. Utah
mountain lilac (or Martin Ceanothus as it is sometimes known) occurs from eastern Nevada to
southwest Wyoming, south to northwest Arizona and east to Colorado. It is known from five
locations in Colorado, in Garfield and Rio Blanco counties. The Garfield County popul ations
represent the eastern extent of itsrange. Rangewide, it can be found in a variety of different
habitats, but it Colorado it is generally found in mixed mountain shrub communities with
Gambel oak. This species may be threatened by habitat loss from road construction, off-road
vehicles, or grazing. The full extent of these threats has not been determined. (Fertig 2000).
Ceanothus martinii is represented in the Mount Logan Road and Parachute Creek PCAS.

Cypripedium calceolus L. ssp. parviflorum (Salisbury) Hulten
Yellow Lady’s-Slipper
G532

Yellow lady’s dipper is alarge flowered yellow orchid species. It is the showiest orchid in
Colorado. Itsflowers are usually solitary and have a prominent lip resembling a dipper, which
gives the genus its common name. Recently the genus has been moved from the orchid family
(Orchidaceae) to a new family, the Cypripediaceae, based on several unique characters
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Figure 26. DeBeque milkvetch (Astragalus
debequaeus), in fruit

Figure 25. Utah fescue
(Argillochl oa dasyclada)

Figure 27. Naturita
milkvetch (Astragalus
naturitensis)

Figure 28. Wetherill milkvetch
(Astragalus wetherillii)
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Figure 29. Grand buckwheat (Eriogonum contortum)

Figure 30. Large flower
globemallow (Iliamna

grandiflora)

Figure 31. Piceance bladderpod (Lesquerella parviflora)

Figure 32. Canyon bog
orchid (Limnorchis
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(Weber 1996). This speciesis known from 26 locations throughout Colorado, as well as the
continental U.S., Alaska and Canada. However, it is sparsely distributed and uncommon. It is
found in wetlands and in rich humus and decaying leaf litter in wooded areas in aspen and
ponderosa pine/ Douglas-fir zones (Spackman et al. 1997). Associated species in the Gafield
County sites include starry false Solomonseal (Maianthemum stellatum), coyote willow (Salix
exigua), Rocky Mountain willow (Salix monticola), thinleaf alder (Alnus incana), woods rose
(Rosa woodsii), rushes (Juncus spp.), horsetails (Equisetum arvense), and twinberry honeysuckle
(Distegia involucrata). Potential threats to this species include trampling, exotic plant invasion,
logging, and alterations of the hydrology on which its wetland habitats depend. Constant
moisture is very important to this species during germination and early development. According
to William Weber (1996), “al species of Cypripedium are rare and potentially endangered, and
should not be disturbed”. The yellow lady’s dlipper is represented in Garfield County in the
Sutank and Ranch at Roaring Fork PCAs, both in the Roaring Fork Valley.

Eriogonum contortum Small
Grand Buckwheat
G332

Grand Buckwheat (Figure 29) is a dwarf perennia shrub, with awoody root system and
bright yellow flowers. The species is known only from Mesa and Garfield counties in Colorado,
and Grand County, Utah. Thirty-two occurrences are known in Colorado (all but one in Mesa
County) and thirteen in Utah. The range in Colorado extends from the Utah border to 28 miles
east, and from the Mesa/Garfield county line to 16 miles south. All records are for locations
north of the Colorado River and south of the Book Cliffs, except for one specimen recorded from
Howard Canyon in Garfield county in 1969. This population was searched for in 2000 and was
not found. We suspect that the collection label had the wrong location information, asit is quite
far removed from all other occurrences of this plant, and the habitat at this location was not
suitable. One new occurrence was located in Garfield County in 2000, right at the Mesa County
line, and is the farthest north occurrence known for this plant in Colorado. The Grand Buckwheat
prefers Mancos Shale badlands, gently rolling hills with sparse salt desert shrub vegetation
(Spackman et al. 1997). Common associated species include shadscale (Atriplex confertifolia),
Gardner saltbush (A. gardneri), pretty buckwheat (Eriogonum bicolor), snakeweed (Gutierrezia
sarothrae), and Prince’ s plume (Stanleya pinnata). Frequent weeds in this habitat include
cheatgrass (Bromus tectorum ), halogeton (Halogeton glomerata), and Jm Hill mustard
(Ssymbrium altissimum). Improper grazing and the proximity of roads may threaten this
gpecies. Grand buckwheat is found in Garfield County in the Mitchell Road PCA.

[liamna grandiflora (Rydberg) Wiggins
L arge-flower globe-mallow
G2G3Q S1

Large-flower globe- mallow (Figure 30) is a handsome, bushy plant with rose-pink to

white flowers. The plants grow up to 5 feet tall and have large maple-like leaves. It is found on
banks, slopes, meadows, and along streams (Harrington 1954). In Garfield County, several
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occurrences were along roads in moist forested areas, where the plants may benefit from extra
moisture from run-off. The plants seem to thrive on disturbed soils, both along roadsides and in
areas with natural erosion. Associated species included Douglas fir (Pseudotsuga menziesii),
aspen (Populus tremuloides), Rocky Mountain maple (Acer glabrum) and Gambel’ s oak
(Quercus gambelii).

It is considered to be a Colorado endemic species. However, there is some question as to
the taxonomic distinctiveness of this species, asit is very similar, and possibly synonymous, with
the more common |. rivularis. The two species are distinguished mainly by size, and are
suspected to intergrade in Colorado. However, those found in Garfield County in 2000 appear to
fall within the upper range of flower size.

There were previousdly only 12 small occurrences of this species in the state, two in
Garfield County, and others in Ouray, Roultt, Pitkin and Montezuma counties. Three new
occurrences were found in Garfield County during this survey, bringing the tota to five in the
county, and 15 in the state. None have any protection to date.

Potential threats to the species include logging and road maintenance activities such as
weed spraying and grading. Effects of grazing are not known, although herbivory by cattle has
been observed. The large-flower globe-mallow is represented in the Douglas Pass and Anvil
Points Rim PCAs.

Lesquerella parviflora Rollins
Piceance Bladderpod
G2G3 S2S3

Piceance Bladderpod (Figure 31) is a perennial herb in the mustard family, covered with
slvery stellate hairs. It has small bright yellow flowers and can be distinguished from most
similar species by the recurved pedicels of its fruit. The Piceance Bladderpod is a Colorado
endemic known only from Garfield and Rio Blanco counties, and one location in Mesa County.
It is restricted to shale barrens of the Green River Formation. Elevations range from 6,200 to
8,600 feet (Spackman et al. 1997). It prefers ledges and lopesin open areas. Frequently
associated species include rabbitbrush (Chrysothamnus nauseosus), snowberry (Symphoricarpos
oreophilus), dragon milkvetch (Astragalus lutosus), Arapien stickleaf (Nuttallia argillosa),
Colorado bedstraw (Galium coloradense), Indian rice grass (Oryzopsis hymenoides), mat
penstemon (Penstemon caespitosus), rayless aster (Machaeranthera grindeliodes) and Utah
fescue (Argillochloa dasyclada. There are thirty-one good sized populations known. Oil and gas
development pose the greatest potential threats to this species. It is represented in ten PCAsin
Garfield County, all in the western half of the Roan Plateau.

Limnorchisensifolia (Platanthera sparsiflora var. ensifolia)
Canyon Bog Orchid
G4G5T3? S3

The canyon bog orchid (Figure 32) is atall spike-like plant with small greenish flowers
scattered along the stem, and tulip-like leaves. The genusis also classified by some botanists as
Habenaria or Platanthera. It growsin moist or wet soil in mountain meadows, marshes,
swamps, fens, open or dense forests, on stream banks and open seepage, frequently about
springs. It has a wide range, from Oregon to Mexico, but good habitat is limited. The orchid's
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survival depends on areliable year-round supply of moisture. The combination of grazing and
trampling by livestock in the mucky areas where the orchid grows may eradicate the plant. In
Garfield County, it is known from seven locations, one in East Elk Creek, and six in the Roaring
Fork Valley. It isrepresented in three PCAs, Kaiser Stevens Ditch, Ranch at the Roaring Fork,
and Sutank.

Monardella odoratissima Bentham
Mountain Wild Mint
G4G5 31

Mountain wild mint (Figure 33), also called Coyote Mint, has small pink to lavender
flowersin clusters at the top of the stem. It is a bushy plant that grows to approximately one foot
tall, and has foliage with a very strong and distinctive scent. The plant is usually smelled before
it is seen. It is distributed throughout western United States and Canada, but only known from
five localities in Colorado, in Ouray, Montrose and Garfield counties. This plant is found in arid
sagebrush, grass and spruce-fir communities. In Garfield county, it was found at 7,000 feet on
talus slopes of Green River shale, along with several oil shale endemic species. Parachute
penstemon (Penstemon debilis), sun-loving meadowrue (Thalictrum heliophilum), Arapien
stickleaf (Nuttallia argillosa), and Utah fescue (Argillochloa dasyclada). Potential threats to the
speciesin Garfield County are probably not imminent, but future oil shale extraction could
extirpate the species from the county. Mountain wild mint isincluded in the Anvil Points Rim
and Mount Callahan PCAs.

Nuttallia argillosa (Darlington) Weber
Arapien Stickleaf
G332

Arapien stickleaf (Figure 34) is a perennia herb with showy yellow flowers. The hairs on
this plant are very unusual and will stick to just about anything, hence its common name. It isan
oil shale endemic, restricted to two distinct and widely separated regions: central Utah and west-
central Colorado. It has been suggested that the two populations represent distinct species
(Spackman et al. 1997). The species may be locally common in some areas, but its range is
restricted to about 30 square milesin Colorado. The 21 documented occurrences in Colorado all
occur in Garfield County on Green River shale on the Roan Plateau. Nuttallia argillosa grows
on steep eroding talus slopes of the Green River Formation, and is adapted to survive on the
constantly moving scree. It is frequently found with other oil shale endemics, notably Astragalus
lutosus, Thalictrum heliophilum, Penstemon debilis, and Argillochloa dasyclada. Oil, gas, and
oil shale mining are potential threats to this species. There are no protected occurrences of the
species. Arapien stickleaf isincluded in ten of the PCAs in Garfield County, al on the Roan
Pateau: Parachute Creek, Mount Callahan, Red Pinnacle, East Fork Parachute Creek, Anvil
Points, Anvil Points Rim, Mount Logan Road, Clear Creek, Conn Creek, and Horse Ridge PCAs.
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Penstemon debilisO’ Kane & Anderson
Par achute Penstemon
G1s1

This dwarf, mat-forming, perennia herb (Figure 35) with thick, bluish leaves and funnel
shaped, white to pale lavender flowers belongs to the genus Penstemon, the largest plant genus
endemic to North America. The Parachute Penstemon is only known to occur in Garfield County
and is arguably one of the rarest plants in Colorado, with only five known occurrences. The
Parachute Penstermon grows on sparsely vegetated , south facing, steep, white shale talus in the
Mahogany Zone of the Parachute Creek Member of the Green River Formation (Spackman et al.
1997), between 7,800 and 9,000 feet. The species has adapted to this habitat by producing a root
system which can survive frequent burial and movement of the shale substrate.

Frequently associated species include other oil shale endemics such as Utah fescue
(Argillochloa dasyclada), sun loving meadowrue (Thalictrum heliophilum), Arapien stickleaf
(Nuttallia argillosa), mountain wild mint (Monardella odoratissima), and dragon milkvetch
(Astragalus lutosus), as well as more common species like viscid rabbitbrush (Chrysothamnus
viscidiflorus), spearleaf buckwheat (Eriogonum lonchophyllum), mat penstemon (Penstemon
caespitosus), rayless aster (Machaeranthera grindelioides), Colorado bedstraw (Galium
coloradoense), and rock spirea (Holodiscus dumosus).

Due to the steep nature of P. debilis habitat there is little threat from direct human or
livestock impacts or exotic species invasions, however this habitat is economically important for
its natural gas and oil shale development, and extraction or pipelines could pose a future threat.
The largest occurrences are in the Mount Callahan PCA. Other locations are the Anvil Points
Rim and Mount Logan Road PCAs.

Penstemon harringtonii Penland
Harrington beardtongue
G3s3

Harrington beardtongue (Figure 36) was named for Professor H. D. Harrington of
Colorado State University, one of Colorado’s premier botanists. This showy species grows to
two and a half feet and has pink to light blue flowers in interrupted spikes. An easily
recognizable feature of the flowers is the two lower stamens that stick out of the flower tube.
This speciesis a Colorado endemic and known from 41 locations in Eagle, Garfield, Grand,
Pitkin, Routt and Summit Counties (Spackman et al. 1997). The habitat of P. harringtonii
includes sagebrush, road-cuts and occasionally pifion-juniper habitats. Its distribution is centered
around Edwards, Colorado. This species is most threatened by residential development.
Improper grazing can aso affect the populations of this plant. It is represented in six PCAsin
Garfield County: Crystal Springs Road, Flatiron Mesa, Missouri Heights, Sheep Creek Uplands,
Smith Gulch, and The Crown.
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Figure33. Mountain
wild mint (Monardella
odoratissima). Purple
flower in lower left.

Figure 35. Parachute penstemon (Penstemon debilis).
Garfield County’ s rarest plant.
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Figure 34. Arapien stickleaf
(Nuttallia argillosa). Inset,

fruit.

Figure 36. Harrington
beardtongue (Penstemon
harringtonii)



Figure 38. Sun loving meadowrue
(Thalictrum heliophilum)

Figure 40. Uinta Basin hookless cactus
(Sclerocactus glaucus). Garfield County’s only

Figure 39. Hanging garden sullivantia federally listed plant.

(Sullivantia hapemannii).
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Phacelia scopulina var. submutica
DeBeque Phacelia
GAT2 32

DeBeque Phacelia (Figure 37) is adiminutive annual plant with a small rosette of reddish
leaves and minute cream to yellowish flowers. The plant is given species status by some
botanists, and known as Phacelia submutica. This easily overlooked plant bloomsin late May
through June when moisture conditions are favorable. It is found on sparsely vegetated, steep
slopes, in clay soils on the Atwell Gulch and Shire Members of the Wasatch Formation. The
seeds germinate in cracks created by the shrinking and swelling of the clay soils. The plants
often shrivel and blow away by the end of the summer, or in drought years like 2000, even by
May. No evidence of this annual plant remains from one year to the next (Spackman et al. 1997).
We were unable to locate the plants this year, and it may be that they never germinated. The
species has a very limited range, occurring only in Mesa and Garfield counties in Colorado in a
small area around DeBeque. The same area supports two other rare plants, DeBeque milkvetch
(Astragal us debequaeus) and Uinta Basin hookless cactus (Sclerocactus glaucus). Although
plants are not eaten by herbivores, the species cannot tolerate trampling. Grazing of domestic
livestock occurs in the area and the BLM and USFS have established policies to regulate
livestock numbers and seasons of use. Parcels of private land have no such management
congtraints (O’ Kane 1988). The four occurrences of DeBeque Phaceliain Garfield County all
fall within the Roan Creek PCA.

Sclerocactus glaucus (K. Schumann) Benson
Uinta Basin hookless cactus
G3Ss3
Listed Threatened

The Uinta Basin hookless cactus (Figure 40) has very showy pink flowers; however,
when the plant is not in bloom it becomes very difficult to see (Spackman et al. 1997). This
speciesis similar to S whipplel and is distinguished by a straight, rather than hooked, central
spine, and generally smaller habit. Ongoing taxonomic research will attempt to resolve the
distinction between these two species. Uinta Basin hookless cactus is found on river benches,
valley dopes, and rolling hills, in xeric, fine textured soils overlain with cobbles and pebbles. It
grows in salt desert shrub and pifion-juniper communities (Heil and Porter 1993). This habitat is
generally threatened by energy/mineral and water developments, trampling by cattle and off-road
vehicle use (Heil and Porter 1993). The plants are highly regarded for their beautiful flowers and
are sought by professional and amateur cactus growers (USFWS 2000). Because the speciesis
rare and highly endemic, it has been prized by collectors (USFWS 2000). Although section 9 of
the Endangered Species Act forbids the removal of species listed from lands under Federal
Jurisdiction, there has been evidence of commercial collecting. In Garfield County, the cactus
populations tend to be small and scattered. However, the sitesin Garfield County represent the
northeastern extent of the range of this species. The Uinta Basin hookless cactus is found in the
Mount Logan Foothills and Roan Creek PCAs.
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Sullivantia hapemanii var. purpusii
Hanging Garden Sullivantia
G3T3S3

Hanging garden sullivantia (Figure 39) grows on wet cliffs and seeps, often covering the
walls with its shiny round, sharply toothed leaves and white flowers. It can be distinguished
from al other Colorado members of the Saxifrage family by its five, instead of ten, stamens
(Spackman et al. 1997). It is often found at the head of a drainage, where it occurs on a variety
of different rock types from limestone to shale and quartz. It isfrequently associated with
another Colorado endemic, oil shale columbine (Aquilegia barnebyi). This taxon is sometimes
considered a distinct species (Sullivantia purpusii). The variety (or species) is endemic to
Colorado, in Garfield, Gunnison, Montrose, Pitkin, and Rio Blanco counties, where there are 45
documented occurrences and approximately 40,000 individuals. Most populations occur on
public lands managed by the United States Forest Service. The speciesis potentially threatened
by recreational rock climbing, although the plant generally grows in areas thet are inaccessible
and have few direct threats. Hanging garden sullivantia has been documented in eleven of the
PCAsin Garfield County: 4A Ridge, Bear Point, Clear Creek, Conn Creek, Deep Creek, East
Fork Parachute Creek, East Rifle Creek, Hanging Lake, Horse Ridge, Parachute Creek and
Upper 4A Mountain.

Thalictrum heliophilum Wilken & DeMott
Sun-L oving meadowr ue
G3S3

Sun-loving meadowrue (Figure 38) is the only member of the genus Thalictrumin
Colorado that thrivesin full sun locations. This plart grows to about 3 feet, has small glaucous
leaves and is monoecious, that is, it has separate male and female flowers on the same plant. It
can be distinguished from the more common Fendler’s meadowrue (T. fendleri), which growsin
meadows and shady aspenforests, by its smaller, waxy leaves and fewer pistils per flower. This
interesting species was not discovered until 1983. It isrestricted to Colorado, in Garfield, Mesa
and Rio Blanco counties (Spackman et al. 1997), with 36 known occurrences and approximately
130,000 individuals. The sunloving meadowrue grows on sparsely vegetated, steep shale talus
slopes of the Green River Formation. Associated species include rabbitbrush (Chrysothamnus
nauseosus), snowberry (Symphoricarpos oreophilus), oil shale milkvetch (Astragalus lutosus),
Arapien stickleaf (Nuttallia argillosa) and Utah fescue (Argillochloa dasyclada) (Scheck 1994).
Although oil shale development posesits biggest potential threat, oil companies have
successfully used this species to revegetate following shale extraction (O'Kane 1988). Sun
loving meadowrue has been documented in nine of the PCAs in Garfield County: 4A Ridge,
Bear Point, Brush Mountain, Clear Creek, Conn Creek, Horse Mountain, Horse Ridge, Mount
Callahan, and twelve occurrences in the Parachute Creek PCA.

-50 -



The following plants have also been recorded in the CNHP database for Garfield County, but did
not warrant inclusion in PCAs for one or more of these reasons. They are historic records, or the
location is too imprecise, or they are unranked occurrences of species with low-ranked biological
diversity significance (lower than G3 or S2).

Allium nevadense: One historic (1973), unranked occurrence from Demarree Canyon at 5180 ft.,
based on an herbarium specimen, minutes record.

Asplenium trichomanes-ramosum: One unranked occurrence from the Flat Tops, found in
horizontal cracks in limestone rimrock at 11,200 ft. Extent of population unknown, mostly on
inaccessible cliffs.

Astragalus argophyllus var. martinii: One unrarked occurrence based on a 1977 herbarium
specimen from Glenwood Canyon, Grizzly Creek area. A 1997 search to relocate it was
unsuccessful.

Botrychium lunaria: One unranked historic record, reported by Wherry (1938) in The American
Fern Journal from Trappers Lake.

Draba spectabilis var. oxyloba: Two unranked occurrences from Grizzly Creek and Deep Creek
from 1995, but with some question as to identification of variety.

Listera borealis One historic (1936) record from Deep Lake, unranked, minutes precison.

Oreocarya cana: One unranked historic record, minutes precision, questionably mapped in
downtown Glenwood Springs

Oreocarya mensana: One unranked historic record from 1982 near Douglas Pass. Unable to
relocate in 2000.

Pellaea atropurpurea: One unranked historic record from Rifle Falls in 1952, minutes precision,
unable to relocate.

Pellaea breweri: One record from limestone rimrock at Blair Mountain, 1991, minutes precision,
unranked.

Pellaea suksdorfiana: One unranked historic (1973) record from limestone cliffs at Canyon
Creek, based on herbarium specimen.
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The following plants tracked by CNHP may be present in Garfield County, but they have not
yet been recorded in CNHP s data system for the county.

Cirsium barnebyi—This species is ranked G3S3, or vulnerable on both a global and state
scale. Onerecord of a specimen at the University of Colorado herbarium is shown in the
herbarium’s Garfield County species list; however, the specimen was not in file, and its
whereabouts were unkrown. Thistles observed and collected in the Conn Creek area are still
being studied. They appear to be closely related to C. barnebyi, but do not conform entirely
to the characteristics of that species asit is presently described (Barlow, pers. comm.). If
they are determined to be C. barnebyi, they will be added to the CNHP database, and further
investigation in Garfield County will be warranted.

Astragalus musiniensis—This species, ranked G2S1, or globally imperiled and very rarein
Colorado, is known from western Mesa County, in the Mancos shale area south of the Book
Cliffs. It occupies habitat similar to that of Eriogonum contortum, which was found in
Garfield County in 2000 (see Mitchell Road PCA). There is one specimen in the University
of Colorado herbarium with a Garfield County location given, but the location information is
guestionable. However, suitable habitat for this species exists in Garfield County.

Oreocarya (Cryptantha) elata—This speciesis also known from the Mancos shale areain
western Mesa County. There are no records as yet from Garfield County, but thereis
potential habitat.

Cirsium perplexans—Rocky Mountain thistle is ranked G2S2, or imperiled globally and in
Colorado. It has been found in Mesa County in the DeBeque area, close to the Garfield
County line. Suitable habitat existsin Garfield County north of DeBeque.
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Rareand Imperiled Animalsof Garfield County.

Within the boundaries of Garfield County there are numerous ecosystems supporting a
rich diversity of flora. From this diversity in vegetation comes a diversity in animal life that
includes rare lizards on the arid western lands to a rare apine butterfly found in the Flat Tops
Wilderness Area. Thisistruly a unigue county with an amazing richness of rare fauna well
worth preserving for future generations. A total of 33 animal species that are rare or imperiled,
globally or in Colorado, have been documented from Garfield County during the last ten years.
They are described below, and all but four are included in Proposed Conservation Areas.

One other species, Ursos arctos (the grizzly bear) was documented from the area, but was
not included, since we lack confidence in the records because they were reported more than ten
years ago.

Forty-eight new rare animal occurrences were located during this survey, and were
entered into the CNHP database to join the previously documented 102, making a total of 150
occurrences for Garfield County.

Seven animal species were recorded in the CNHP database in 2000 for the first time for
this study area. They are the razorback sucker, flannelmouth sucker, mountain whitefish, Sage
Grouse, kit fox, plateau striped whiptail and white-tailed prairie dog.

In the table that follows, Federal and State legal status is listed in the last column, farthest
to the right. State legal statusiis listed after federa status, it is preceded by a forward slash (/) and
a CO identifying it as Colorado legal status. Hereis abrief definition of the legal codes found in
that column:

Federal Status

Endangered Species Act (USFWS)

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.
C - Candidate (formerly C1) - taxafor which substantial biological information exists on
file to support a proposal to list as Endangered or Threatened, but no proposal has yet
been published in the Federal Register.

(PS) — Population segment — species is endangered in part of its range.

LE-PDL - Listed Endangered-Proposed for Delisting - those species whose recovery
warrants re-evaluation of legal status on the Federal Registry.

Other Agency Satus

FS - Forest Service Sensitive - those plant and animal species identified by the Regional
Forester for which population viability is a concern as evidenced by i) significant current
or predicted downward trends in population numbers or density and ii) significant current
or predicted downward trends in habitat capability that would reduce a species existing
distribution.

BLM - Bureau of Land Management Senstive - those species found on public lands,
designated by a State Director, that could easily become endangered or extinct in a state.
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The protection provided for sensitive species is the same as that provided for C
(candidate) species.

State Status

CO-E - Colorado Endangered - those species or subspecies of native wildlife whose
prospects for survival or recruitment within the state are in jeopardy, as determined by
the Commission.

CO-SC - Colorado Specia Concern - species or subspecies of wildlife which have been
removed from the state threatened or endagered list within the last five years; are
proposed for federal listing (or are afederaly listed "candidate species’) 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 which may lead to threatened or

endangered status; or are otherwise determined to be vulnerable in Colorado.

Table 5. RARE ANIMALS OF GARFIELD COUNTY

Global State Federal/
Element Common name rank rank | Statestatus

BIRDS
Accipiter gentilis Northern Goshawk G5 S3B,SZN
Aegolius funereus Borea Owl G5 S2
Amphispiza belli Sage Sparrow G5 S3B,SZN |[(PS)
Bucephala idandica Barrow's Goldeneye Gb S2B,SZN
Buteo regalis Ferruginous Hawk 4 S3B,SAN
Centrocercus Sage Grouse G5 A BLM/CO-
urophasianus SC
Cypseloides niger Black Swift 4 S3B
Falco peregrinus anatum | American Peregrine Falcon |GAT3  |S2B,SZN |LE-PDL
Grus canadensistabida | Greater Sandhill Crane G5T4  |S2B,SAN
Haliaeetus leucocephalus |Bald Eagle GAT2Q |S1B,S3N |LT
Plegadis chihi White-Faced Ibis G5 S2B,SZN
Tympanuchus Columbian Sharp-Tailed 4T3 |S2
phasianellus columbianus | Grouse
Vireo vicinior Gray Vireo 4 S2B,SZN
FISH
Catostomus latipinnis Flannelmouth sucker G3G4 |S3 BLM
Gilarobusta Roundtail chub G2G3 |2
Oncorhynchus clarki Colorado River cutthroat 4T3 [S3
pleuriticus trout
Prosopiumwilliamsoni  [Mountain whitefish G5 S3
Xyrauchen texanus Razorback sucker Gl S1 LE/CO-E
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REPTILES AND
AMPHIBIANS
Bufo boreas pop 1 Boreal toad (Southern Rocky
M ountain popul ation) G4T1Q |sS1 CICO-E
Cnemidophorus velox Plateau striped whiptail Gb A
Coluber constrictor mormon | Western yellowbelly racer G5T5 3
Gambelia wislizenii Longnose Leopard Lizard Gb Sl
Crotalus viridis concolor Midget faded rattlesnake G5T4 S3?
Rana pipiens Northern leopard frog G5 S3
Spea intermontana Great Basin spadefoot G5 3
Urosaurus ornatus Treelizard
MAMMALS
Cynomysleucurus White-tailed prairie dog G4 A
Euderma maculata Spotted bat G4 2 FS, BLM
Gulo gulo Wolverine 4 Sl
Lynx canadensis Lynx G5 Sl (PS)
Corynorhinus townsendii Pale lump-nose bat subsp. G4T4 SV
pallescens
Vulpes macrotis Kit fox G4 S1 /CO-E
INVERTEBRATES
Erebia theano Theano Alpine 4 S3

AMERICAN PEREGRINE FALCON (Falco peregrinus anatum) G4T3 S3B SZN

Recorded from the Anvil Points Rim, Rifle Stretch Colorado River and The Meadows PCAs.
Status: Federally Endangered, listed October 13, 1970; no state status. Description: thisisa
medium sized raptor with dark gray/brown back and a white chest with black stresks. The
Peregrine Falcon saw widespread decline throughout its range in the late 1960s and into the
1970s. Although they’ ve never been abundant, their numbers in Colorado became critically low
in 1972. In that year, there were no breeding pairs in the state. These declines were traced to the
effect that pesticides, particularly DDT, had on thinning of eggs and subsequent death of
unhatched chicks due to egg loss. Primary threats include environmental toxins, habitat loss,
human disturbance, and illegal take. Today the Peregrine Falcon is recovering from regiona
extirpation due to the effects of pesticide poisoning, and numbers currently are stable or
increasing. The recovery objectives have been met in most areas and the bird iswidely
distributed, with large numbers of occurrences in remote wilderness. In Colorado, through
intensive reintroduction efforts over the past 17 years, more than 300 American Peregrine
Falcons have been released in various locations throughout the state, including downtown
Denver. Throughout the 1990s Colorado has had approximately 24 breeding pairs of peregrines
including nests near Anvil Points on the cliffs of the Roan Plateau active in 2000, a nest on the
south rim of the Roan Plateau last active in 1986, and a nest west of Glenwood Springsin
Glenwood Canyon active in 1999. The West Slope population of peregrines is stable and should
increase naturally. Continued existence of Peregrine Falcons in Colorado is dependent upon
protection of traditional nesting sites, identification and protection of critical habitat both for the
breeding areas and for wintering, foraging, and roosting areas. Some additional relief to the
peregrine’s plight in Colorado can be provided by keeping the remaining nest sites free from
human intrusions during nesting season (February through July) and by ensuring that land use
changes protect habitat that supports the peregrine’ s prey species.
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BALD EAGLE (Haliaeetus leucocephalus) G4 S1B SZN

Recorded from the Rifle Stretch Colorado River PCA and Kaiser Stevens Ditch PCA. Status:
Threatened in both Colorado and Federally; listed March 11, 1967. Description: dark
gray/brown body with white head and large yellow hooked bill. Threats include loss of habitat,
poisonrs, and human intruson. The Bald Eagle, so named because of its white head, is found
only in North America, and is the continent’s third largest raptor. Only the California condor,
also on the federally endangered list, and the Golden Eagle are larger. Populations of this
symbolic species are present in Colorado and according to recent surveys Bald Eagle populations
seem to be making significant comebacks (Winternitz 1998). Like other raptor populations,
DDT use after WWII is thought to have been a major cause for great declines in numbers. Since
the banning of this pesticide and the listing of this species, on both state and federal ESA levels,
recovery has seemed successful. Recently, due to the successful increase in Bald Eagle
populations, the USFWS (US Fish and Wildlife Service) has called for areevaluation of this
species status in order to determine if it should be delisted from the Endangered species list.
Historically, only two to three pairs of bald eagles nested in Colorado, but the nesting pairs have
increased steadily since the 1980s to 38 confirmed nests in 1995 (Winternitz 1998). There were
active nests along the Colorado River and near Carbondale in the mid-1990s, but they have not
been successful since the early 1980s. It is probably just a matter of time before eagles
successfully nest in these areas again. The state is a very popular wintering area for bald eagles.
The annual midwinter count shows a stable population of 600 to 800 eagles. Two of these
wintering areas occur in Garfield County, one at Carbondale and the other at New Castle. Eagle
abundance declined nationally due to increased human impacts in primary nesting areas. These
impacts included habitat destruction, illegal shooting and pesticide poisoning. To combat those
problems in Colorado, existing nest sites and adjacent hunting areas must be kept free of human
intrusion during the breeding seasons (February through July) and key areas must also be
maintained along the major river systems like the Roaring Fork and Colorado Rivers for
wintering Bald Eagles.

BARROW’S GOLDENEYE (Bucephalaislandica) G5 S2B, SZN

Recorded from Trappers Lake PCA. Status. BLM Sensitive species. State Special Concern.
Description: this waterfowl is puffy in appearance, with an oval-shaped head, steep forehead, and
stubby triangular bill. Males have awhite crescent on each side of the face. In Colorado, there
are no apparent threats to this species and it is considered globally stable (G5), but Barrow's
Goldeneye is ranked imperiled in Colorado (S2B) based primarily on small numbers of actual
breeding localities, uncertain population status, and the small number of protected occurrences
within Colorado. Breeding populations occur in the northern U. S., across Canada and in
Greenland and Iceland. Monitoring efforts inadequately sample this species within the
continent; however, Stokes and Stokes (1996) suggested that Barrow's Goldeneye were
increasing in the western region. There are at least twelve confirmed or possible breeding
occurrences documented in Colorado since the 1980s (Andrews and Righter 1992), from four
northwestern counties. More recent attention to this species has resulted in additional breeding
records, but its population trend is unknown. Two new records of this species were documented
during this survey near Trappers Lake where breeding was documented in 1990. There are
additional breeding records from the Flat Tops Wilderness at Wall and Twin Lakes from 1998
when 15 broods were observed and from 1990 at Crescent Lake where one brood was observed.
Barrow’ s Goldeneye require standing snags or hollow trees for nesting as nests are usually built
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in a natural tree cavity or abandoned woodpecker hole. They often nest in the same areain
successive years. In fresh water hebitats Barrow’ s Goldeneye will forage for aquatic insects,
crustaceans, some plant food, small fishes, and fish eggs. Management practices calling for the
removal of standing dead trees are detrimental to this species and practices degrading aquatic
habitats (i.e. pollution and development of wetlands) in the vicinity of nests will negatively
impact the species.

BLACK SWIFT (Cypseloides niger) G4 S3B

Recorded from Hanging Lake and Rifle Falls State Park PCAs. Status: Forest Service Sensitive
Species; o state status. Description: this swift is blackish overal, with along dightly forked
tail. Threats are unknown, but too little is known about the speciesto call it secure. Black
Swifts could be called Colorado's most eccentric bird because of their penchant for nesting on
rock faces in the coldest, dampest spots they can find. Because of the secluded and inaccessible
placement of their nests studying these birds is difficult and much remains unknown about their
distribution and habits (Stiles and Negret 1994). Globally this bird is widespread occupying
greater than 1,000,000 sg. miles of the Americas. Winter range is poorly known; however,
northern populations like those in Colorado may winter in South America (Stiles and Negret
1994). There are four breeding colonies of Black Swiftsin Garfield County at Hanging Lake,
No Name Creek, Rifle Falls State Park and Resurgence Cave. All of these colonies were active
in 2000 with from 1 to 9 nesting pairs per colony. Black Swifts are colonia birds that nest
behind or next to waterfalls and wet cliffs (Michael 1927, Knorr 1961, Foerster and Collins
1990). Nests are built in dark inaccessible sites with an unobstructed flight path (Knorr and
Knorr 1990), and nest site persistence and tenacity is almost absolute (Knorr and Knorr 1990).
The nest itsdlf is a cup-like structure of mud, mosses and algae and in Colorado most nests are
located on sheer cliff faces with waterfalls pouring down close to the nesting colony (Boyle
1998). Only one offspring is produced in a given year and hatchlings are fed all summer long,
fledging in September. Although calculation of population size is difficult because of colony
inaccessibility, it is estimated that over 200 nesting pairs occur in Colorado representing between
10% and 20% of the total nesting population of this species (Boyle 1998). This makes
Colorado's population an important component of this bird's total population. Black swifts are
tolerant of human disturbance as demonstrated by the pair at Rifle Falls State Park, but flowing
falls and moist caves are a necessity for Colorado's nesting swifts. Practices that divert stream
flows should be regulated to prevent complete loss of water flow at nesting falls and caves, and
subsequent abandonment of breeding sites.

BOREAL OWL (Aegoliusfunereus) G5 S2

Recorded from the following PCAs: Trappers Lake, Northwater Creek and East Fork Parachute
Creek. Status. Forest Service Sensitive Species; no state status. Description: black facial border,
chocolate streaking of underparts, and pale bill. Threats are primarily forest harvesting. The
quiet of the Colorado high country is often disrupted by the call of thisbird. The owl's clear, six
to eight syllable, calls are often heard in subalpine forest above 9000 feet. Thisintriguing owl
has inspired internet web pages on how to find Boreal Owls (Pulliam 1995). Boreal Owls are
moderately widespread to widespread (10,000 to over 1,000,000 sg. miles) in North America; the
wide range and apparently large numbers seem to make this species secure. There are 31 records
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of nesting Boreal Owlsin Colorado (Ryder 1998) with three records in Garfield County. These
three records are scattered across the Roan Plateau and into the Flat Tops Wilderness Area and
represent reports from throughout the 1990s. There are two additional non-breeding records from
the Flat Tops at Skinny Fish Lake from 1993 and near Crater Lake from this survey. In
Colorado these year round residents prefer dense coniferous forest of Engelmann spruce and
subalpine fir above 9000 feet, most commonly in proximity to open grassy situations (AOU
1983), but lodgepole pine and aspen can be occupied. These owls roost in dense cover by day, in
cool microsites in summer and frequently change roosting sites. The indirect effects of forest
harvesting are amajor threat to this species. Harvesting may reduce primary prey populations,
remove forest structure used for foraging and eliminate nesting cavities (Hayward and Hayward
1993). Borea Owls, however, are not very threatened range-wide and are not known to have
difficulty with non-destructive intrusion. Large home ranges and low population densities
require that preserves exceed 1000 sg. km of suitable habitat (Hayward 1989). Forests should be
managed for both maintenance of snags and maintenance of aspen groves with large diameter
trees. Unevenage timber management may be compatible, but clear-cuts are not considered
suitable habitat for foraging (Hayward 1989). Stewardship needs include furnishing nesting
cavities and forest structure necessary for foraging in the long-term. Nest boxes are used
extensively for mitigation but must be maintained over several hundred years before natural
cavities become available (Hayward and Hayward 1993).

BOREAL TOAD SOUTHERN ROCKY MOUNTAIN POPULATION (Bufo boreaspop. 1)
G4T1Q S1

Recorded from the following PCAs: Trappers Lake, The Meadows and North Fork Derby Creek.
Status: Federal Candidate for Listing; State Endangered. Description: the skin is warty, parotoid
glands are oval, cranial crests are absent or indistinct and there usualy is alight strip along the
middle of the back. A single adult boreal toad was observed in the wetlands along North Fork
Derby Creek in 2000. There were approximately 206 historic localities for the Borea Toad in
Colorado. Presently, only three to four healthy populations exist in Colorado, composed of less
than 20 high priority breeding occurrences. There are atotal of 55 known breeding sitesin the
state. None of these breeding sites are from Garfield County and there are only 5 historical
records, al from the Flat Tops, in the county. Populations have declined precipitately or
disappeared over the past 20 years and continue to decline. The largest breeding population in
Colorado is a Rocky Mountain National Park (RMNP) and it has declined from over 200 adults
in 1998 to less then 10 individuals today. The reasons for the decline are unknown, however, the
chytrid fungus, a fungal skin infection has recently been implicated in present declines. Of the
three largest breeding populations in Colorado (Chaffee County, Henderson Mine-Clear Creek
County, and RMNP), the populations at Henderson Mine and RMNP are infected with the
fungus (Brad Lambert pers. comm.).

COLORADO RIVER CUTTHROAT TROUT (Oncorhynchus clarki pleuriticus) G4T3 S3
Recorded from the following PCAs: Northwater Creek, East Parachute Creek, Parachute Creek,
Butler Creek, Main Elk Creek, Trappers Lake and Mitchell Creek at Storm King Mountain.
Status: Forest Service and BLM Sensitive Species, State Special Concern. Description: this trout
has bright red sides and a bright red stripe on each side of lower jaw. Threats include
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hybridization, competition from nonnative trout, habitat alteration/fragmentation, overgrazing,
logging, mining effluents, whirling disease and water diversion for irrigation. This subspeciesis
the only trout native to the upper Colorado River basin. Its native range extends southward to
the Escalante River on the west and San Juan drainage on the east sides of the basin, including
the Green, Y ampa, Gunnison, Dolores, San Juan rivers, and their tributaries (CDOW 1986,
Proebstel 1994, Young et al. 1996). Its current distribution includes remnant populations in
Colorado, Wyoming, and Utah. Historically cutthroats inhabited most clear water streams and
rivers of western Colorado (Behnke 1992), but now remain only in smaller order streams and a
few high elevation lakes of the mountainous country. Presently there are approximately 42
populations in Colorado judged to be genetically pure (A category) (Proebstel 1994). Of these
42 populations one occurs within the survey area at Mitchell Creek at Storm King Mountain.
There are seven additional populations in Garfield County with a B+ purity rating and another
three populations with records dating prior to 1992 and considered historical. One additional
large intermingled population of cutthroat trout occursin Trappers, Northwater and the upper
reaches of East Middle Fork Parachute Creek. New genetic measurements suggest that percent
introgression with rainbow trout in this population is extremely low or absent suggesting a highly
pure genetic strain of cutthroat trout. The primary reasons for conservation concern at the global
and state levels are long-term trend prognoses and threats. Populations continue to declinein
many streams (Y oung et al. 1996); hybridization between this subspecies and nornative trout
species poses the greatest threat to the elimination of pure populations. Due to hybridization
only 26% of the remaining populations of this trout are considered genetically pure (Young et al.
1996). Competition with non-native trout species and exotic fish diseases (e.g. whirling disease)
also pose threats. Other concerns include interference with recolonization by established
populations of nonnative salmonids, and habitat alteration/fragmentation from overgrazing by
livestock, logging, toxic effluents from mining and water diversion for irrigation (Spahr et al.
1991, Behnke 1992, Young 1995). Thisfish is susceptible to overharvest if angling is
unrestricted. Management strategies include construction of fish barriers to prevent
interbreeding with other trout, rehabilitation of both streambanks and water quality by
controlling access of livestock to streamsides, elimination of non-native trout through chemical
treatment and transplanting genetically pure cutthroat into rehabilitated habitat (Spahr et al.
1991). Colorado has ingtituted restrictive angling regulations (Y oung 1995).

COLUMBIAN SHARP-TAILED GROUSE (Tympanuchus phasianellus columbianus)
G4T3 32

This species was recorded from Anvil Points Rim PCA. Status: Forest Service and BLM
Sensitive Species; no state status. Description: this grouse has barred underparts with a pointed
tail and yellowish eye combs. The range of the Columbian Sharp-tailed Grouse extends across
much of the upper Great Basin and Columbian Plateau (National Geographic Society 1987).
Sharp-tails have declined greatly and now occupy less than 10% of their historic range. In
general sharp-tails select big sagebrush communities that are least modified by livestock grazing
(Saab and Marks 1992). Deciduous shrubs such as serviceberry in Colorado are critical for
winter food and escape cover (see Saab and Marks 1992). A female with chicks was observed in
big sagebrushserviceberry community on the Roan Plateau in 1996. No sharptails were
observed at this site during this survey, but the habitat is of high quality and populations of
sharp-tails probably still occupy the site. Bunchgrasses and perennia forbs are important
components of nesting and brood-rearing habitat (Saab and Marks 1992). There are at least 15
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occurrences of the Columbian Sharp-tailed Grouse in the northwestern corner of the state
(Andrews ard Righter 1992). Monitoring data suggest that this subspecies may have once
occurred in as many as 22 Colorado counties, but currently occursin only five (Giesen and
Braun 1993, Colorado Bird Observatory 1997). Loss of habitat and fragmentation due to
rangeland conversion, herbicide treatment, mineral exploration and urban development may
affect the continued viability of this subspecies in Colorado (Giesen and Braun 1993). For these
reasons, the Columbian Sharp-tailed Grouse is globally vulnerable (T3) and imperiled in
Colorado (S3).

FERRUGINOUS HAWK (Buteo regalis) G4 S3B, 4N

The Ferruginous Hawk was not recorded from any of the PCAs of Garfield County. Status:
Forest Service and BLM Sensitive Species; State Special Concern. Description: rust back, paler
head and a white tail washed with pale rust. The Ferruginous Hawk is widespread and relatively
common in the appropriate habitat. The hawk prefers open country grasslands, shrublands, and
deserts of North America (Bechard and Schmutz 1995). It winters in the southern U.S. and the
northern interior parts of Mexico (Bechard and Schmutz 1995). Now rare in many parts of its
range (Ehrlich et al. 1988), populations were stable in Colorado between 1979 and 1992
(Bechard and Schmutz 1995). The Breeding Bird Survey indicates a large increase within the
continent and a stable population within Colorado (Mike Carter pers. comm.). About 1,200 birds
winter in Colorado (Johnsgard 1990), comprising about twenty percent of the total winter
population in the U.S. (Andrews and Righter 1992). Andrews and Righter (1992) reported about
150 nest sitesin Colorado, primarily on the eastern plains. A rare breeding pair was documented
on the west end of Garfield County in Garvey Canyon. This hawk is sensitive to disturbance
during the breeding season (Bechard et al. 1990) and there are reports of nest abandonment due
to human disturbance (Bechard et a. 1990). Local population declines are attributed to the
effects of cultivation, grazing, poisoning small mammals, mining and fire in nesting habitats
(Bechard and Schmutz 1995). Colorado's breeding population of Ferruginous Hawksis
considered vulnerable (S3B) based on human reduction of the primary winter prey base (prairie
dog colonies), small population size, and human encroachment into available habitat.

Conversion of grasslands to intensive cultivation has reduced the amount of preferred habitat that
is available and has been implicated in the population decline of the speciesin some areas
(Faanes and Lingle 1995). Keys to management including providing suitable nest sites,
protecting active nest areas from disturbance, and improving habitat for prey. Isolated trees and
stringers should be protected from livestock in nesting habitat. Prescribed burning may increase
habitat suitability in shrub-dominated areas, while practices that increase exotic plant species
number or dominance should be discouraged. Nest sites should not be disturbed from 15 March
to 15 July (Schmutz 1995) and public areas near nests should be closed to recreation during the
breeding season (Lardy 1980). Grazing can provide benefits by reducing vegetative cover and
making prey more visible (Gilmer 1986). Kantrud and Kologiski (1982) found highest densities
of Ferruginous Hawks in heavily gazed areas in the northern Great Plains.
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FLANNELMOUTH SUCKER (Catostomus latipinnis) G3G4 S3

Recorded from the Rifle Stretch Colorado River PCA. Status. BLM Sensitive Species; no state
status. Description: thisis an elongated sucker with overhanging ventral mouth and a thick
upper lip; in clear water it has a greenish-blue-gray back fading to ayellow belly. Threats
include ateration of the hydrologic and thermal characteristics of river habitats, blocked
migration routes due to dam construction, hybridization with other Catostomus species and
predation and competition by non-native fish species (Arizona Game and Fish Department 1995,
1996). The flannelmouth sucker is moderately widespread (10,000-1,000,000 sg. miles) and
occurs throughout the Colorado River Basin, from southwestern Wyoming to southern Arizona
It is more widespread in the upper basin than the lower basin and declining in at least some
areas. In Colorado this fish isfound in the large rivers of western Colorado and in the study site
it occupies the Colorado River from Rifle, Colorado downstream to the Mesa County and
beyond. This species has disappeared from some water systems like the Gunnison River above
Blue Mesawere it was displaced by the nonnative species white and longnosed suckers
(Woodling 1985). Flannelmouth suckers hybridize with the humpback, white and longnosed
suckers (Sigler and Miller 1963, cited by Oliver 1997). Elevated sediments, channelization,
modified flow regimes, stream dewatering and contaminants have also contributed to reduced
populations. This fish may be fairly resistant to nondestructive intrusion (W. Fertig pers. comm.
1997). Protection of thisfish in Colorado requires prohibiting introduction of nonnative species
to waters with stable populations of flannelmouth suckers and returning natural flow
characteristics to the magjor rivers it now occupies.

GRAY VIREO (Vireo vicinior) G4 S2B, SZN

Recorded from the Middle Rifle Creek PCA. Status: no federa or state status. Description: this
passerine is gray above, white below, has a gray eye ring, dull white lores and brownish wings
with 2 faint bars. Threats are primarily destruction of pifion-juniper woodlands. Gray Vireos
occupy some of the hottest, driest, and most inhospitable habitats in Colorado filling the
surrounding landscape with the sweetest melody any vireo can sing (Bent 1950). The Gray
Vireo isamigrant that breeds in southwestern North America and winters in western Mexico.
Colorado includes the northeastern portion of its breeding range (National Geographic Society
1987). The Gray Vireo is characterized as an uncommon and very local summer resident in
Colorado (Andrews and Righter 1992). A coarse estimate of this species abundance is between
3,000 and 10,000 individuals. There are 56 records of Gray Vireos from at least 16 Colorado
counties (Andrews and Righter 1992) with 19 confirmed breeding records (Kingery 1998).
There are two occurrences of Gray Vireos in Garfield County, one from 1987 and the other
updated during this survey and first documented in 1996. Historical management of pifion-
juniper habitat may have negatively impacted the ecological integrity of pifionjuniper stands
over large areas (Ron Lambeth, pers. comm.), and consequently may impact the Gray Vireo.
The occurrence of wildfire may exacerbate the problem of weedy invasion into this bird's habitat.
Although considered globally secure, few breeding occurrences, lack of knowledge on
population status and limited range within the state are factors contributing to the S2B rank for
breeding populations in Colorado. Considered of High Priority on AOU's 1996 WatchL.ist
(Carter et a. 1996).
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Toad
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GREAT BASIN SPADEFOOT (Speaintermontana) G5 S3

Recorded from the Rifle Stretch Colorado River and Parachute Creek PCAs. Status: BLM
Senditive Species; State Special Concern. Description: the pupil is vertically elongate in bright
light with a glandular lump directly between the eyes. The Great Basin spadefoot, as its name
implies, is endemic to the Great Basin. Colorado defines the southeastern edge of this species
range (Stebbins 1985). There are 10 to 20 locations totaling 3,000 to 10,000 individuals in four
western Colorado counties north of the Uncompahgre Plateau. There are four historical records
of Great Basin spadefoots in Garfield County, most dating from the turn of the century and one
from 1972. There is amore recent record (1996) at Ripley Gulch in the Parachute Creek
drainage. This species is considered vulnerable (S3) because of its small range in Colorado and
the limited number of occurrences.

GREATER SANDHILL CRANE (Grus canadensis tabida) G5T4 S2B, 4N

This species is recorded from the Rifle Stretch Colorado River PCA. Status: Forest Service
Sensitive Species; State Threatened. Description: the adult is gray overall with dull red skin on
the crown and lores. The Greater Sandhill Crane winters in southern North America and Central
America and breeds in northern North America (National Geog