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Introduction 
 
 The Bureau of Land Management (BLM) lands in Jackson County are a high 
priority for conservation due primarily to the location of Phacelia formosula, North Park 
phacelia.  The sandy bluffs of the Coalmont Formation in Jackson County support the 
only known populations of Phacelia formosula worldwide, as well as several other plant 
species of concern.  Much of this landscape provides habitat for special concern plants 
that overlaps with areas of oil and gas development, recreational use, and grazing 
allotments.  Consequently, habitat for these species may become fragmented or 
destroyed. 
 
 The purpose of this study was to conduct a rare plant inventory of the BLM lands 
identified as priority survey areas because of high human impacts.  Through this process, 
The Colorado Natural Heritage Program (CNHP) is able to identify high priority 
conservation areas.  The ten species targeted in the survey were (see Table 1 for 
definition of Heritage Program ranks): 
 
• Phacelia formosula, North Park phacelia (G1\S1\endangered) 
• Botrychium echo, reflected moonwort (G2\S2). 
• Sisyrinchium pallidum, pale blue-eyed grass (G2G3\S2) 
• Penstemon cyathophorus, Middle Park penstemon (G3G4\S2) 
• Carex lasiocarpa, slender sedge (G5\S1)  
• Allium schoenoprasm var. sibiricum, wild chives (G5\S1) 
• Penstemon radicosus, matroot penstemon (G5\S1) 
• Carex viridula, green sedge (G5?\S1) 
• Ipomopsis aggregata ssp. weberi, Rabbit Ears gilia (G5T2?\S1S2) 
• Lewisia rediviva, bitterroot (G5\S2) 
 
 
 The information presented in this report can be used by the BLM to develop a 
conservation plan for the special concern plants occurring in Jackson County.  This 
research is also integral to the mission of the Colorado Natural Heritage Program:  to 
collect, analyze, and disseminate information necessary to protect all plants and animals 
and the water and lands that they need to survive. 





The Colorado Natural Heritage Program 

 To place this report in context it is useful to understand the history and functions 
of the Colorado Natural Heritage Program (CNHP).  CNHP has been extant in Colorado 
for 16 years.  CNHP was relocated from the Division of Parks and Outdoor Recreation to 
the University of Colorado Museum in the spring of 1992, and more recently to the 
College of Natural Resources at Colorado State University.  This multi-disciplinary team 
of scientists and information managers gather information and incorporate it into a 
continually updated database.  CNHP is part of an international network of conservation 
data centers that use the Biological and Conservation Database (BCD) developed by The 
Nature Conservancy.  In addition, CNHP has effective relationships with the Colorado 
Natural Areas Program, the Colorado Division of Wildlife, and pertinent federal 
agencies.  
 
Table 1.  Definition of Natural Heritage Rarity Ranks. 
Global rarity ranks refer to a species' rarity throughout it range.  State and Global ranks 
are denoted, respectively, with an "S" or a "G" followed by a  character.  These ranks 
should not be interpreted as legal designations. 
_____________________________________________________________________ 
 
G/S1 Critically imperiled: usually 5 or fewer occurrences or may be a few remaining 

individuals; often especially vulnerable to extirpation. 
 
G/S2 Imperiled; usually between 5 and 20 occurrences; or with many individuals in fewer 

occurrences; often susceptible to becoming endangered. 
 
G/S3 Vulnerable; usually between 20 and 100 occurrences; may have fewer occurrences, 

but with a large number of individuals in some populations; may be susceptible to 
large-scale disturbances. 

 
G/S4 Common; usually > 100 occurrences, but may be fewer with many large 

populations; may be restricted to only a portion of its range; usually not susceptible 
to immediate threats. 

 
G/S5 Very common; demonstrably secure under present conditions. 
 
SH Historically known from the state, but not verified for an extended period, usually > 

15 years; this rank is used primarily when inventory has been attempted recently. 
 
G/S? Indicates uncertainty about an assigned rank. 
 
G/SU Status uncertain, often because of low search effort or cryptic nature of the element. 
 
G/SX Apparently extirpated from the state. 
 
T Trinomial, specifies the rank of sub-species and varieties. 

 
________________________________________________________________________



 CNHP gathers information on rare species and natural communities, or elements.  
Each element is assigned a rank that indicates its relative degree of imperilment on a 
five-point scale (1 = extremely rare/imperiled; 5 = abundant/secure; Table 1).  The 
primary criterion for ranking elements is the number of element occurrences, i.e. the 
number of known distinct localities or populations of the species or natural community.  
Also of great importance is the number of individuals at each locality or, for highly 
mobile organisms, the total number of individuals.  Other considerations include the 
condition of the occurrences, the number of protected occurrences, population trends, and 
threats.  However, the emphasis remains on the number of occurrences so that the ranks 
remain an index of known biological rarity.  These ranks are assigned both in terms of the 
element's rarity within Colorado (its State or S-rank) and the element's rarity over its 
entire range (its Global or G-rank).  Taken together, these two ranks give an instant 
picture of the rarity of the element.  Although most species protected under state or 
federal endangered species laws are extremely rare, not all rare species are listed as 
Endangered or Threatened.  Natural Heritage imperilment ranks should not be 
interpreted as legal designations. 
 
 In addition to ranking each element in terms of rarity, Natural Heritage staff 
scientists rank each element occurrence so that protection efforts can be aimed not only at 
the rarest elements, but at the best examples of each.  Element occurrences are ranked in 
terms of the quality (size, vigor, etc.) of the population or community, the condition or 
naturalness of the habitat, the long-term viability of the population or community, and 
the defensibility (ease or difficulty of protecting) of the occurrence.  Given the intimate 
relationship between a natural community and its environment, community occurrences 
are largely ranked in terms of their quality and condition. 
 
 One of the most significant ways that the Colorado Natural Heritage Program 
uses these element and element occurrence ranks is to design conservation sites which 
include one or many element occurrences and the ecological processes necessary for the 
elements’ continued existence.  Based on these ranks, CNHP assesses each site with a 
biodiversity (or B-) rank (see Table 2).  Furthermore, CNHP ranks the protection and 
management urgency of each site on a scale of 1 to 5 based on threats or trends. 
 
Table 2.  Definition of Biodiversity Ranks. 
 
B1 Outstanding Significance: 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 Significance: good example of a community type, 
excellent or good occurrence of state-rare species. 

B5 General Biodiversity Significance: good or marginal occurrence of 
a community type, S1, or S2 species. 



Methods 

 Colorado Natural Heritage Program (CNHP) botanists conducted field surveys for 
ten plant species of special concern on BLM lands from June 28 to August 10, 1995.   
The search areas for each of the target species were concentrated on BLM tracts 
identified as priority survey areas by the BLM because of high human impacts.  Within 
these areas, botanists located potential rare plant habitat by reviewing aerial photographs, 
geologic maps, soil surveys, and existing records in the CNHP’s Biological Conservation 
Database.  Specimens of target species were reviewed at the Colorado State University 
and the University of Colorado herbaria prior to the field season.  Surveys were 
conducted by hiking through each target area, inspecting typical habitat as well as 
unusual edaphic or topographic features.  A Plant Species of Special Concern Survey 
Form (Appendix 1) was filled out for each location of a target plant species.  
Topographic maps were marked with the occurrence location and photographs of the 
individual species and their habitat were taken.  Identification of plants was made 
following Weber (1990).   
 
 The survey results were incorporated with existing information in the Biological 
Conservation Database (into the Element Occurrence, Plant Characterization Abstract, 
Element State Ranking, Element Global Ranking, and Site Basic Record databases) to 
present a complete picture of the total distribution, apparent habitat requirements, and 
threats to the target plant species occurring on BLM lands.  The following plant species 
of special concern were surveyed for on BLM land in Jackson, County: 
 
• Phacelia formosula, North Park phacelia (G1\S1\listed endangered)-found on sandy, 

clay slopes in North Park (Weber 1990). 
• Botrychium echo, reflected moonwort (G2\S2)-found in subalpine meadows. 
• Sisyrinchium pallidum, pale blue-eyed grass (G2G3\S2\former C21)-found in slightly 

alkaline meadows  in South Park, but also represented in Rocky Mountain National 
Park and the upper Laramie River Valley (Weber 1990). 

• Penstemon cyathophorus, Middle Park penstemon (G3G4\S2)-found in sagebrush 
meadows in North Park and Middle Park(Weber 1990). 

• Carex lasiocarpa, slender sedge (G5\S1)-found in subalpine fens on east side of Park 
Range, Jackson County (Weber 1990). 

• Carex viridula, green sedge (G5?\S1)-found along borders of streams and ponds, east 
side of Park Range, Jackson County and calcareous fens in South Park (Weber 1990). 

• Allium schoenoprasum var. sibiricum, wild chives (G5\S1)-found in wet meadows in 
mountain parks (Weber 1990). 

• Ipomopsis aggregata ssp. weberi, Rabbit Ears gilia (G5T2?\S1S2\former C21)-found 
on Rabbit Ears Pass. 

 

1C2-FORMELY:  Notice of Review, Category 2:taxa for which current information 
indicates that proposing to list as endangered or threatened is possible, but appropriate or 
substantial biological information is not on file to support an immediate rulemaking. 
 



• Penstemon radicosus, matroot penstemon (G5\S1)-found in North Park and Moffatt 
County  

• Lewisia rediviva, bitterroot (G5\S2)- found on gravely flats in North Park, Middle 
Park, and Moffatt County. 

 
 Results were then analyzed to determine priority conservation sites.  Site selection 
was based on areas that have high concentrations of occurrences of the target plant 
species in good to excellent condition.  In developing site boundaries, CNHP scientists 
considered a number of factors including specific locations of rare plant occurrences and 
surrounding habitat needed to protect significant ecological processes at each site.   
The delineation of conservation planning boundaries in this report does not confer 
any regulatory protection on recommended areas.  These boundaries are intended to 
be used to support wise planning and decision-making for the conservation of these 
significant resources.



Results 
 
 Colorado Natural Heritage Program botanists documented nine new occurrences 
of four plant species of special concern and located several new occurrences for one plant 
species of special concern (Penstemon cyathophorus).  The Natural Heritage  
element ranks (see Table 1) were not changed for any of the species.  
 
Species CNHP Ranks 1995 New 

Occurrences 
Total State 
Occurrences 

Phacelia formosula G1\S1\endangered 2 8 
Allium schoenoprasm 
var. sibiricum 

G5\S1 2 8 

Penstemon radicosus G5\S1 2 5* 
Lewisia rediviva G5\S2 3 11 
 
* There are two specimens in the Colorado State University herbarium from Moffat 
County that have not been entered into CNHP’s Biological Conservation Database. 
 
 For each of the five plant species located during this study we have included the 
following:  1) a photograph of the species (except for Penstemon radicosus), 2) all the 
known Colorado locations of the species (species scorecard), 3) available natural history 
information for the species (plant characterization abstracts), 4) overall state imperilment 
of the species (element state ranking form) and overall global imperilment of Phacelia 
formosula (element global ranking form), and 5) state distribution map. 
 
 Colorado Natural Heritage Program botanists observed many new locations for 
Penstemon cyathophorus, Middle Park penstemon.  This species appears to occur 
commonly in North Parks’ abundant sagebrush community.  It does not occur in highly 
saline areas such as directly west of Walden Reservoir nor on very thin gravely soils, 
such as those atop Peterson Ridge.  Penstemon cyathophorus is presently a G3G4\S3 
species occurring commonly throughout three counties in Colorado and in two counties 
in Wyoming (Dorn 1992).  Because of its ubiquitous nature in North Park, not all 
occurrences were recorded.  However, 1995 was a very wet year, and the plants’ 
abundance was possibly due to exceptional growing conditions. 
 
 CNHP botanists discovered two new occurrences of Penstemon radicosus 
(G5\S1), matroot penstemon, a species that occurs only peripherally in Colorado, and so 
is considered a species of concern.  This plant was found along roads in the McCallum 
Oil Fields in very small groups of about 15 to 35 plants.  Additionally, a C-ranked 
population of 30 plants was also documented at Sudduth Draw which is located on BLM 
land. 
 
 CNHP botanists and biologists from the Owl Mountain Partnership discovered 
two new locations for Allium schoenoprasm var. sibiricum (G5\S1), wild chive.  This 



large, pungent plant occurs in irrigated meadows.  Both locations documented were on 
the Arapaho National Wildlife Refuge. 
 
 Lewisia rediviva (G5\S2), bitterroot, the state flower of Montana, is critically 
imperiled in Colorado and is at the periphery of its range.  CNHP botanists discovered 
three new locations for this species in North Park.  The highest quality occurrence is 
included in the proposed Independence Mountain Conservation Site.  Tens of thousands 
of plants blanketed the roadsides and surrounding pastures for nearly two miles.  
 
 The Natural Heritage survey resulted in one new conservation site and the update 
of three previously established conservation sites ranging in size from 300 to 6,200 acres 
All priority conservation sites are presented in a site scorecard and on the map of 
conservation sites for Jackson County (Map 1).  Sites are listed in alphabetical order.  Of 
all the sites surveyed, we recognize two as having very high to outstanding significance 
(B1):  the North Park Natural Area Conservation Site and the California Gulch 
Conservation Site on account of the location of A-ranked occurrences of Phacelia 
formosula, a G1\S1 species.  Presently, there are only 32 B1 sites in Colorado (Colorado 
Natural Heritage Database 1996).  The Case Bluffs Site has very high significance (B2) 
because of the AB-ranked occurrence of Phacelia formosula. The Independence 
Mountain Conservation Site is of moderate significance (B4) because it contains an A-
ranked occurrence of Lewisia rediviva, a G5\S2 species.  
 
 For each of the four conservation sites we have included:  1) a photograph taken 
at the site (except for California Gulch), 2) a map of the proposed conservation 
boundaries delineated on a 7.5 minute quadrangle, 3) a conservation site profile including 
a written description of the site and a summary of the protection and management 
concerns, and 4) a detailed description of each of the plants and communities of concern 
that have been documented within the conservation site. 
 
 California Gulch Conservation Site (B1) is the location of one of the two highest 
quality occurrences of Phacelia formosula.  This site contains both private and BLM land 
and is a proposed Area of Critical Environmental Concern (ACEC). 
 
 The North Park Natural Area Conservation Site (B1) consists of several occupied 
patches of Phacelia formosula on the ridges north of Peterson Ridge, near the powerline.  
A vast majority of the known Phacelia formosula individuals (over 6,000) are 
documented for this site.  The threat of livestock trampling does not appear to be a 
concern at this time.  The locations should be periodically monitored for signs of impacts 
by people or cattle.  Powerline maintenance crews should be alerted to avoid disturbance.  
Other plant species of special concern occurring in this site are:  Lewisia rediviva and 
Penstemon cyathophorus. 
 
 Case Reservoir Bluffs Conservation Site (B2) consists of three separate areas on 
bluffs overlooking a new reservoir.  Two of the three areas were on the Wildlife Refuge, 
the other located on BLM land.  While only a small part of the occurrence was on BLM 
land, there exists a fairly large area of potential habitat nearby on BLM land.  This habitat 



is included in the conservation site because P. formosula is a biennial plant, and may 
establish new sub-populations in currently unoccupied habitat.  Observations suggest that 
this area is heavily trampled by livestock.  It is likely that livestock use will have to be 
diminished, or areas of potential habitat fenced if there is to be seedling establishment. 
 
 The Independence Mountain Conservation Site (B4) contains the highest quality 
occurrence of Lewisia rediviva for Colorado.  Disturbance to this site from livestock 
grazing and recreational use appears minimal. 
 































































































































































 































Conclusions 
 
1).  Phacelia formosula, Lewisia rediviva, Allium schoenoprasm, Penstemon radicosus, 
and Penstemon cyathophorus have a strong likelihood of long term survival in Jackson 
County if a strategic conservation plan is developed and implemented. 
 
2).  The California Gulch Conservation Site contains one of the two highest quality 
occurrences of Phacelia formosula.  Livestock grazing and recreational uses do not seem 
to pose and immediate threat.  However, we recommend that grazing and recreational 
uses be monitored.  This site is a proposed Area of Critical Environmental Concern 
(ACEC).  Management needs should be reviewed within five years so that the quality of 
the site will be maintained. 
 
3).  The Case Reservoir Bluffs Conservation Site contains one of the highest quality 
occurrences of Phacelia formosula.  The threats of livestock grazing and recreational use 
are not immediate.  The threat of disturbance from maintenance crews attending to the 
powerline that bisects the site is of concern.  There is evidence of heavy grazing near the 
Phacelia formosula occurrence on BLM land that will warrant attention within the next 
five years to prevent loss of the occurrence.  It is recommended that the BLM fence off 
the population to keep livestock and wildlife from damaging the occurrence.  
Additionally, the powerline crews need to be informed of the occurrence of Phacelia 
formosula.  
 
4).  The Independence Mountain Conservation Site was not of outstanding significance 
on a global scale, however it is the highest quality occurrence of Lewisia rediviva for 
Colorado.  There are no immediate threats to this site, however, management needs to 
monitor the population of Lewisia rediviva for changes in population size due to 
disturbance  from livestock grazing and recreational use. 
 
5).  The North Park Natural Area Conservation Site contains three of the eight known 
occurrences for Phacelia formosula, one occurrence of Lewisia rediviva, and one 
occurrence of Penstemon cyathophorus.  There are no immediate threats, such as grazing, 
recreational use, or oil and gas development.  However, management needs to monitor 
these occurrences to maintain the quality of the site. 
 
6).  Further inventories are necessary to gain a more thorough understanding of the 
overall distribution and imperilment of the species that occur in Colorado on the 
periphery of their ranges:  Lewisia rediviva, Penstemon radicosus, and Allium 
schoenoprasum var. sibiricum.  There were no conservation sites recommended at this 
time for Penstemon radicosus because the McCallum Oil Field of Suddath Draw 
occurrences were so degraded and not defensible.  Additional inventories would 
determine if Penstemon cyathophorus is as abundant as observed in the summer of 1995, 
perhaps changing its rank to S3S4 (watchlisted species).   
 
7).  CNHP botanists concentrated search efforts on large pieces of BLM land mostly in 
the center of North Park.  There remains some work at higher elevations, however we 



now have a fairly good understanding of plant species of concern that occur at lower 
elevations on BLM land in Jackson County.  It should be emphasized again that most of 
Colorado, including North Park, experienced a very wet year in 1995 that may have 
contributed to the abundance of plants species of concern that were previously 
undocumented.  Only future surveys in subsequent years will reveal whether the species 
abundantly found in 1995 occur abundantly in all years.



Proposed Conservation Actions 
 
1).  Incorporate the specific information presented in this report in a range-wide 
conservation plan for each of the rare and imperiled plants known from BLM lands in 
Jackson, County. 
 
2).  Develop and implement a conservation plan for each of the sites identified in this 
report.  Develop management plans to ensure the long-term survival of each imperiled 
plant species at each site.  Monitor the occurrences of Allium schoenoprasum var. 
sibiricum on the Arapaho National Wildlife Refuge and Penstemon radicosus at 
McCallum Oil Fields and Suddath Draw to assess long-term viability.  Conduct 
additional surveys for higher quality sites for Penstemon radicosus.  If there are no other 
occurrences for P. radicosus, then the Suddath Draw site should be considered for 
restoration. 
 
3).  Increase public awareness of the benefits of protecting significant areas on BLM land 
in Jackson County by educating and informing public land users regarding the natural 
resources located in the Kremmling Resource Area. 
 
4).  Continue to identify significant natural resources on BLM land in Jackson County 
through inventories and communications with other researchers in Colorado.  
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