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1. Species [12.53 1]:  Draba grayana (Rydb.) C.L. Hitchcock (Gray’s draba; Gray’s Peak whitlow-
grass). 

2. Status:  Table 1 summarizes the current status of this plant by various ranking entity and defines the 
meaning of the status. 

 
Table 1.  Current status of Draba grayana 
Entity Status Status Definition 
NatureServe G2 Imperiled—At high risk of extinction or elimination due to very restricted range, very 

few populations, steep declines, or other factors. 
CNHPa G2 Globally imperiled; typically 6 to 20 occurrences. 
CNHP S2 State imperiled; typically 6 to 20 occurrences. 
USDA Forest 
Service 

Sensitive Species identified by a regional forester for which population viability is a concern, as 
evidenced by:  a) significant current or predicted downward trends in population 
numbers or density, or b) significant current or predicted downward trends in habitat 
capability that would reduce a species’ existing distribution. 

USDI FWSb Not 
Listed 

Not federally recognized under the Endangered Species Act (ESA) as endangered, 
threatened, proposed, or candidate species. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
The 2012 U.S. Forest Service Planning Rule defines Species of Conservation Concern (SCC) as “a 
species, other than federally recognized threatened, endangered, proposed, or candidate species, that is 
known to occur in the plan area and for which the regional forester has determined that the best available 
scientific information indicates substantial concern about the species' capability to persist over the long-
term in the plan area” (36 CFR 219.9). This overview was developed to summarize information relating 
to this species’ consideration to be listed as a SCC on the Rio Grande National Forest, and to aid in the 
development of plan components and monitoring objectives. 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

Draba grayana is known from central Colorado and it has been reported from Chaffee, Clear Creek, 
Gilpin, Grand, Huerfano, Lake, Larimer, Park, Pitkin, Saguache, and Summit counties (CNHP 2015).  
There are 30 known occurrences1 (NatureServe 2015). 

Relative to other areas where it has been observed, it appears to remain most abundant in the Gray’s Peak 
area (southwest of Georgetown, Colorado) where it was originally found.  Occurrence and population size 
is variable but typically small.  Plants are typically reported as “occasional” or “uncommon.”  Between 10 
and 30 plants is a common occurrence size although plants grow in “clumps” and therefore the number of 
individuals is difficult to define.  The majority of known occurrences are on land managed by the USDA 
Forest Service on the Arapaho-Roosevelt, Pike-San Isabel, and Rio Grande National Forests.  The 
                                                           

1 Any naturally occurring population that is separated by a sufficient distance or barrier from a neighboring 
population.  As a guideline, Element Occurrences (EOs) are separated by either: 1 mile or more across unsuitable 
habitat or altered and unsuitable areas; or 2 miles or more across apparently suitable habitat not known to be 
occupied. 
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information currently available suggests that several occurrences are relatively secure because they are 
located in areas that are afforded protection either by land-use designation, for example USDA Forest 
Service wilderness area, State of Colorado natural area, and national park, or by their remote, relatively 
inaccessible location.  There are no known management plans directly addressing D. grayana.  It appears 
to be a naturally uncommon species that is well-adapted to its alpine habitat.  There are documented 
occurrences of D. grayana on the Rio Grande National Forest (RGNF) from the Sangre de Cristo Range 
near Blanca Peak (Huerfano County), Milwaukee Peak, and Cherry Lake (Saguache County). 

The population trend for this species on the RGNF is unknown.  There are insufficient data in the 
literature and there has been no specific monitoring conducted to determine long-term trends.  Existing 
occurrences documented in Colorado have generally not documented abundance but only presence over 
the years.  Anecdotal evidence suggests some populations may have suffered a decline in abundance.  An 
observation was made that the abundance of many Draba species, including D. grayana, has declined in 
the Gray’s Peak area in the 1990s to early 2000s, possibly due to the concomitant increase in mountain 
goats and human hikers.  However, there are no data to believe that populations in less accessible habitats 
are either more or less abundant than in the past.  No information exists on abundance changes for the 
RGNF populations.  [primary source: Ladyman 2004; USDA Forest Service 2015]. 

USFS Corporate Database Habitat Type Associated with the Species, and Acreage of this Habitat 
on the Planning Unit:  The habitat for this species would be considered an alpine sparse forb cover type.  
A query was made to tally the alpine life zone (i.e., land area above 11,600 feet) for all soils that had a 
surface of gravels (up to 3” in diameter), cobbles (3-10” in diameter), stones (10-24” in diameter), 
boulders (larger than 24” in diameter), or rock outcrop.  This results in a very coarse, preliminary filter of 
potential habitat.  Using this query, the Sangre de Cristo Mountain portion of the RGNF was found to 
contain roughly 34,000 potential acres.  The San Juan Mountain portion of the RGNF was found to 
contain roughly 249,000 potential acres, by comparison.  This query could be further refined with 
additional criteria as more is learned about the habitat to create a better refined search image for D. 
grayana.  [primary source: USDA Forest Service 2015]. 

CNHP Ecological System of the Southern Rocky Mountains Ecoregion:  Rocky Mountain Alpine 
Fell-Field and Rocky Mountain Alpine Bedrock and Scree [source:  
http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp]. 

4. Brief description of natural history and key ecological functions [basis for other 12.53 
components]:  

D. grayana is a diminutive, compact, densely tufted perennial forb.  It is a rare species that is endemic to 
the Rocky Mountains of central Colorado.  Draba grayana grows in the alpine tundra and less commonly 
in sub-alpine zones at elevations between approximately 11,598 to 14,107 feet, with the majority of 
occurrences located between 12,467 to 13,123 feet.  When habitat is described, Draba grayana is usually 
associated with talus or abundant gravels.  Plants have been reported on rocky, gravel soils derived from 
granite, among granitic-gneiss boulders, on fellfields, and on talus slopes.  Fellfields have significant 
amounts of fine material for soil formation but have features such as exposure to strong winds, little snow 
cover in winter, and extremes of temperature and moisture, that make them relatively dry with little 
vegetation cover.  The extremely ground-hugging growth habit of D. grayana likely makes it well-
adapted to such adverse environmental conditions. 

http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp
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Draba grayana has most frequently been reported on slopes of 10 to 35 percent, but plants have also been 
observed on slopes of more than 50 percent and in crevices on steep barren rock faces.  Rock crevices and 
niches among rocks and boulders can also provide a favorable microclimate.  It may be that human 
accessibility accounts for the more gentle slopes and low ridges being reported as the most common 
habitat.  Most, if not all, of the areas where D. grayana occurs, or may potentially occur, are in a 
relatively undisturbed condition.  Plants have been reported to grow at sites with southern, northern and 
western aspects.  They have been reported in both dry and seasonally moist sites and grow in sites with 
low competition from other species.  Estimates of bare ground at the colonized sites range from 35 to 50 
percent. 

Draba grayana flowers from June into at least late August.  Draba is a reproductively-interesting genus 
because examples of self-fertilization, self-incompatibility, and apomixis (reproduction without 
fertilization) have all been reported.  The rate of seed recruitment to the seed bank, seed longevity in the 
soil, and the extent of seed predation are all unknown.  Natural seed dispersal mechanisms are not known.  
In alpine tundra regions, wind may effectively disperse seed, but wind-dispersed seeds frequently may 
move only short distances.  In addition, snow pack and precipitation may also be involved in seed 
dispersal.  Draba grayana reproduces by seed.  No demographic studies have been undertaken, and 
transition probabilities between the different stages, from seed production to the flowering adult, are 
unknown.  Because D. grayana grows at very high elevations with considerable year-to-year variability in 
the length of the growing season and the weather conditions, the numbers of seeds per plant can be 
expected to vary considerably depending upon the year.  Seed production also appears to be variable both 
within and between populations.  No observations on the presence or absence of diseases or parasites on 
D. grayana have been reported. 

Draba grayana populations appear to be largely comprised of adults with observations of seedlings being 
few or particularly inconspicuous.  The latter is likely because even the mature adults are apparently easy 
to overlook.  Seed germination and seedling establishment are very sensitive to environmental conditions.  
The high elevation environment of D. grayana is highly variable within and between years, so seed 
germination will likely reflect this variability.  However, evidence suggests that at some locations, or in 
some years, low seed production may be the cause of the apparent absence of D. grayana seedlings.  
Population viability analyses for this species have not been undertaken. 

It appears that Draba grayana often exists in patches, or rather as a subdivided population.  It is unknown 
if there is a balance of frequent local extirpations and colonizations within a colonized area or whether, 
once established, microsites are occupied for long periods of time.  The instability of the talus and scree 
slopes of its habitat suggests that this species can cope with a certain amount of disturbance (both rock 
movement and freeze-thaw events). 

The reported occurrence size of Draba grayana is usually relatively small.  The reported order of 
magnitude ranges from fewer than ten to “more than 30” individuals.  The causes for the relatively small 
number of plants, in general, and for the differences in occurrence size are unknown.  It appears that D. 
grayana does not flourish in highly competitive communities and favors more environmentally harsh and 
sparsely vegetated sites, such as fellfields.  There are, however, frequent observations that boulders and 
rocks provide localized protection for plants, suggesting a limited number of niches with a favorable 
microclimate. 
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Interactions with the fauna of its associated community, for example the role of arthropods (an 
invertebrate animal having an exoskeleton, a segmented body, and jointed appendages) in potential seed 
dispersal or seed predation, have not been documented.  Two species of fly have been observed to visit 
the flowers of Draba grayana.  They were a species of Cheilosia of the family Syrphidae, which are like 
bees in appearance, and a species of Helina of the family Muscidae, which are generally similar to the 
house fly.  Because D. grayana appears to be apomictic (reproduction without fertilization), these flies are 
unlikely to be important pollinators.  However, if D. grayana proves to be pseudogamous (a reproductive 
process that requires pollination but does not involve male inheritance), then these arthropod visitors may 
play a vital role in its reproduction especially because anther dehiscence is unreliable.  Although Draba 
grayana is cited to be part of a cushion plant community and has been reported as particularly associated 
with those species, the amount of bare ground associated with the plants is typically high.  This suggests 
that this species has not evolved to be particularly competitive and may not be able to tolerate invasive 
weedy, non-native species.  However, there are no reports of noxious weeds at recorded occurrences.  
[primary source:  Ladyman 2004]. 

5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 
12]:  

There is a relatively large amount of alpine environment with potential habitat present in both the Sangre 
de Cristo Mountains and the San Juan Mountains within the RGNF (see section 3 above in this paper).  It 
is generally assumed that there are few threats to this species because of its largely inaccessible habitat.  
Alpine scree, talus, gravels, and boulder environments are generally intact with only minor and localized 
impacts. 

Plant collecting is not known to be a threat to this species on the RGNF.  The possible threats to the 
known occurrences on the RGNF are as follows:  recreation; permitted livestock; wildlife use; mining; 
exotic species; roads and trails; natural disturbance; and global climate change.  Each of these threats is 
briefly discussed below. 

Recreation.  All three occurrences are in Management-area Prescriptions that do not allow motorized use.  
Foot traffic is a significant threat in many areas throughout the range of Draba grayana.  This is 
particularly true where trails and user-created social trails intersect with suitable habitat in heavily used 
areas (e.g., Gray’s Peak, Mount Evans, and portions of the Continental Divide National Scenic Trail).  
However, the RGNF has not experienced these relatively high levels of human use.  Current recreation 
foot traffic is not known to be impacting occurrences on the RGNF.  On the RGNF, foot traffic and 
recreation livestock (primarily horses; possibly pack goats and llamas at times) would be expected on 
trails with infrequent, if any, incidental cross country foot/stock traffic possibly intersecting a population 
of D. grayana.  However, it should be noted that the D. grayana occurrence near Blanca Peak may be 
somewhat vulnerable to foot traffic.  The occurrence is reported at 13,800 feet on the northwest exposure 
of this popular hiking “14’er.”  As climbers get closer to the summit, the designated trail system gradually 
disappears and it becomes numerous social routes (rock scrambling) to access the peak.  This creates a 
possibility that climbers could infrequently, and inadvertently, impact this occurrence.  However, there is 
no documentation of any known impacts to this occurrence.  The other two occurrences of D. grayana on 
the RGNF (Cherry Lake and Milwaukee Peak) would likely experience much less visitor use in 
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comparison to the number of hikers summiting Blanca Peak.  Again, there is no documentation of any 
known impacts to either of these occurrences. 

Permitted livestock.  The RGNF has been open to domestic livestock grazing since the late 1800s.  
Permitted livestock (domestic sheep bands) are present in portions of the alpine habitat on the RGNF.  
However, sheep are not considered to be a significant factor since D. grayana is not reported to be 
palatable and no observations of herbivory have been reported.  The habitat limits accessibility due to 
topography, generally steep slopes, and lack of forage (D. grayana is typically found on talus and 
gravels).  The known occurrences of D. grayana are all found in the Sangre de Cristo Mountain portion of 
the RGNF and all of the sheep allotments have been closed.  Potential habitat may exist in the San Juan 
Mountain portion of the RGNF.  Thus, there may be a very slight risk of trampling if livestock trailing 
corridors and suitable habitat intersect.  Overall, impacts from grazing and/or trampling, if any, would be 
expected to be incidental. 

Wildlife use.  Trampling by mountain goats has been reported to be a threat to some populations of Draba 
grayana within its range.  Mountain goats have been reported in the northern Sangre de Cristo Mountains, 
but there is no information to suggest any negative impacts to D. grayana populations on the RGNF at 
this time.  Palatability to other wildlife species and trampling effects are largely unknown.  The impacts 
of other herbivores, such as arthropods and rodents, are unknown. 

Mining.  Mining considers leasable (oil and gas), saleable (sand and gravel), and locatable (hard-rock) 
minerals.  Although there are no known cases where resource extraction is impacting this species, mining 
(primarily locatables) has some overlap with Draba grayana’s range.  However, there are no confirmed 
instances where mining has directly impacted populations and it is unknown what the consequence of past 
mining activities has been to the overall abundance of this species.  There are no known active mining 
claims directly threatening known occurrences on the RGNF. 

Exotic species.  There are no reports of non-native invasive plant species specifically affecting Draba 
grayana.  Invasive species are known to occur above treeline, so a threat always remains present.  Also, 
since D. grayana is a habitat specialist, it might be a poor competitor which may leave it vulnerable to 
negative impacts from introduced species.  While the probability of infestation by exotics in A. sedifolia 
habitat appears to be small, the potential ecosystem impacts from exotic species should also be 
considered, such as their effects on pollinators.   

Roads and trails.  There is an infrastructure network of roads and trails in the RGNF and it will continue 
to receive periodic maintenance.  Effects of this maintenance (primarily trails in this case) to D. grayana 
are unknown.  This infrastructure can potentially facilitate new invasive species spread.  However, the 
infrastructure is not known at this time to be causing invasive species spread or threatening known 
occurrences of D. grayana. 

Natural disturbance.  This include events such as avalanches; water erosion; land/rock movement; fire; 
blowdown; frost-heaving; wind-scouring; and insects and disease.  Little is known about these events and 
their specific relationship with this species.  Natural events, such as avalanches and/or rock slides, are 
likely the primary threats to Draba grayana at the range-wide scale.  The type, size, frequency, and 
intensity of disturbances that define the natural disturbance regime are unknown.  Since this species is 
found in talus and gravels it is likely adapted to some degree of substrate movement. 
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Global climate change.  Global climate change is likely to have wide-ranging effects in the future.  A 
significant threat to alpine tundra plants is global climate change.  Projections based on current 
atmospheric CO2 trends suggest that average temperatures will increase while precipitation will decrease 
in Colorado.  Temperature increase could cause vegetation zones to climb 350 feet in elevation for every 
degree Fahrenheit of warming.   

It is unclear how D. grayana would respond to warmer temperatures.  Climate change effects to arthropod 
populations, both beneficial and detrimental to D. grayana, cannot be predicted.  The importance of either 
specific or general pollinators to D. grayana sustainability is unknown. 

Atmospheric nitrogen deposition (of both organic and inorganic forms) is increasing worldwide.  
Relatively low levels of nitrogen enrichment are advantageous to some species but deleterious to others, 
making it difficult to predict species- and community-level responses. 

Overall, based on current information, threats to D. grayana are considered relatively low.  However, this 
should be tempered with the high number of unknowns about this species.  [primary source:  Ladyman 
2004]. 

6. Key ecosystem characteristics and ecological conditions for recovery, conservation, and 
viability: 

NatureServe (2015) indicates that there are about 30 occurrences (22 in the CNHP database, and several 
more in the manual files at CNHP), and most are of fair2 or unknown viability, or are historical records.  
It is therefore critically important to maintain the current populations that exist on the RGNF.  Presently, 
all threats appear to be at a relatively low and manageable level.  Alpine systems are relatively fragile and 
are not able to recover rapidly from disturbance. 

The RGNF should strive to maintain habitat conditions for D. grayana by applying suggested 
management practices as follows: 

1) Manage habitat.  Manage and adjust/reduce, where needed to protect populations, pressures from 
any management influences (see section 5) found to be creating unacceptable impacts. 

2) Manage environmental stressors.  Continue assessing the RGNF’s contribution to global climate 
change and adaptively adjust actions where permissible within the Forest Service’s legal and 
regulatory authority.  Use tools such as the Forest’s Climate Change Scorecard to assess impacts 
and make positive changes where needed.  Reductions in the RGNF’s contribution to global 
climate change should benefit D. grayana. 

                                                           

2 Fair Viability: Size: 20 to 200 individuals (based on available EOR data). Condition: The occurrence may be less 
productive than the above situations, but is still viable, with multiple age classes and evidence of flowering and 
fruiting, indicating that the reproductive mechanisms are intact. The occupied habitat is somewhat degraded (exotic 
plant species make up between 10-50% of the total ground cover and/or there is a moderate level of anthropogenic 
disturbance). Landscape Context: there may be significant human disturbance, but the ecological processes needed 
to sustain the species are still intact.  [source:  NatureServe 2015]. 
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7. Key uncertainties and information needs/gaps: 

To begin a discussion of uncertainty, it is relevant to assess the overall risk to alpine environments at a 
very broad scale.  Alpine habitats account for about 3% of Colorado’s landscape.  At a very coarse 
landscape scale, alpine habitats are considered to be effectively conserved in Colorado (CNHP 2011).  
The likely dominate potential threat to alpine plants at this broad scale is predicted to be global climate 
change (Neely et al. 2009; Rondeau et al. 2011).  Neely et al. (2009) evaluated the overall conservation 
status of Colorado’s rare plants.  Although D. grayana was mentioned in the publication, it was not given 
a conservation status for unknown reasons. 

At the present time Draba grayana appears to be a naturally uncommon species, although it cannot be 
stated with certainty that it has not experienced a decline in the last century.  The most pressing need is 
for more information on the numbers and distribution of this species.  The present knowledge of its 
distribution indicates a population center with some relatively disjunct occurrences.  There is no 
information available to evaluate the connectivity of D. grayana habitat since very little is known about 
this species’ ability to expand and migrate.  Its perceived rarity may be partially due to a lack of specific 
surveys, and it may be that it has often been overlooked or misidentified in the field.  Monitoring pre-
existing sites, for example those near recreation foot traffic, is essential in order to understand the 
implications of existing and new management practices.  Where management practices are likely to 
change under a revised Forest Plan, inventories should be taken to collect baseline data and periodic 
monitoring should be conducted after the new Forest direction is initiated.  Similarly, if disturbance levels 
are anticipated to increase, for example by an increasing mountain goat density, only monitoring will 
reveal the impact. 

Habitat requirements need to be more rigorously defined.  This species’ ability to tolerate competition is 
speculated as low, and it appears that a good management practice is to quickly eliminate non-native 
invasive species.  However, it is unclear what constitutes optimal, adequate, and marginal (implying 
unsustainable) habitat.  The factors that limit population size and abundance, and the factors that 
contribute to the variable occurrence sizes, are not known and should be determined.  The rate of 
colonization and the extent of potential habitat influence how populations recover after significant 
disturbance, for example after localized trampling.  Because the rate of recruitment is unknown, the 
impact of extirpating, or reducing the size of individual populations, cannot be estimated. 

Another important aspect to understand is the method by which Draba grayana reproduces.  Current 
evidence indicates that D. grayana reproduces without fertilization.  However, if this is not accurate, 
arthropod visitors may assume an importance and management practices may need to be modified to 
ensure the viability of an appropriate arthropod community. 

Key uncertainties are as follows: 

• Further inventory of new sites, 

• Periodic monitoring of existing sites, 

• Critical assessment of habitat requirements and rates of colonization, and 

• Clarification of the method of reproduction. 
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[primary source: Ladyman 2004]. 

The following is an outline of a monitoring approach that could be used to inform the development of the 
RGNF Forest Plan revision’s monitoring plan.  Additionally, areas of research opportunity (beyond the 
scope of the Forest Plan revision) are suggested below based on key uncertainties about this species. 

1) Monitoring:  monitoring priority is a judgment determination based on number of occurrences, 
potential threats, and conservation status.  The priority for this species is thought to be moderate.  
This is primarily due to the status being G2/S2 (see Table 1) and limited occurrences on the 
RGNF.  Existing management practices are not known to be causing detrimental impact.  Only 
limited search effort and monitoring have been conducted so individual occurrences may be 
vulnerable to unforeseen impacts.  Thus, monitoring is suggested as follows: 

a. Search for and document new species occurrences found on the Forest.  Ensure that 
additional occurrences are recorded in the appropriate electronic database.  Also record 
negative search results in an appropriate electronic database to track habitat that has been 
searched.  Additional occurrences increase the odds in the confidence of assessing 
population viability, especially with greater geographic separation (e.g., finding 
occurrences on the west side of the Forest, and finding additional occurrences within and 
outside its known range).  Finding additional occurrences helps inform whether 
additional monitoring is needed and at what intensity. 

b. Monitor known element occurrences to document presence/absence.  Evaluate each 
occurrence, subject to available funding.  Visually document the same populations every 
5-7 years (twice in a planning cycle).  Consider enlisting an organization such as CNHP 
to help develop a rapid monitoring technique that is meaningful for trend analysis but is 
easy to establish and simple to evaluate. 

c. Make visual observations to assess if any impacts (threats) are occurring to known 
occurrences.  Assess the type, source, frequency, and magnitude of the impact.  Develop 
a strategy at the appropriate time for mitigating impacts (eliminate, move, delay, or 
reduce the impact). 

2) Research: 

a. Reproductive biology, autecology, and demography.  There are many unknowns about 
this species’ life cycle suggesting numerous areas of potential research.  Relationships 
with pollinators and arthropods is largely unknown (see Ladyman 2004 for a detailed 
discussion). 

b. Genetics.  Genetic stochasticities are unknown.  An accurate estimate of this species’ 
genetic vulnerability is unknown. 

c. Disturbance.  There are unknowns about the role and types of disturbance and their 
possible affect on D. grayana.   

d. Environmental uncertainty: 
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i. Continue and/or expand studies on the effects of air pollution on alpine 
environments; effects to alpine cushion plant communities; and effects 
specifically on D. grayana. 

ii. Continue and/or expand studies on the effects of global climate change on alpine 
environments; effects to alpine cushion plant communities; and effects 
specifically on D. grayana. 
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9. Envirogram: 

An envirogram is a graphic representation of the components that influence the condition of a species and 
reflects its chance of reproduction and survival.  Those components that directly impact Draba grayana 
make up the centrum, and the indirectly acting components comprise the web (Figures 1 and 2).  Factors 
in the web are causally related to the factor in the centrum and are indicated as such by n = 1, 2, ad 
infinitum.  Unfortunately, much of the information to make a comprehensive envirogram for D. grayana 
is unavailable.  The envirograms are constructed to outline some of the major components known to 
impact the species directly and also include some more speculative factors that can be tested in the field 
by observation or management manipulation.  Dotted boxes indicate resources or malentities that are 
either likely but not proven, or are of a regional nature.  

Resources have been listed as gravel soils and talus substrates providing a suitable edaphic environment, 
and soil moisture for adequate growth.  Pollinators for pseudogamous reproduction have been included in 
faint dotted lines to indicate the tenuous and speculative nature of the proposed resource.  Disturbance in 
the form of slides from snow pack and precipitation, especially on the talus slopes, may aid dispersal of 
seeds but there is no evidence, other than habitat niche, to support this supposition.  The lack of direct 
studies on this species leads to stretching the significance of observations and forming opinions from 
inference rather than fact.  Inferences must be tested before predicting responses to management 
decisions. 

At the current time malentities tend to be of local, rather than universal, importance and are indicated as 
such in the diagram by dotted lines.  Trampling, either by hikers or mountain goats, is deleterious.  Such 
disturbance contributes to soil erosion and habitat destruction as well as directly impacting the plants.  Air 
pollution has been included in the envirogram.  Invasive plant species are potential malentities because 
they may become direct competitors for resources such as water, nutrients, and light.  The extent and 
duration of malentities are important factors and need further study.  [primary source:  Ladyman 2004] 
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Figure 1.  Envirogram of the resources of Draba grayana.  A dotted line indicates the factor is a speculative 
resource.  Factors in the web are indicated as related to the factor in the centrum by n = 1, 2, ad infinitum. 
[source:  Ladyman 2004] 
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Figure 2.  Envirogram outlining the malentities to Draba grayana.  A dotted line indicates that the factor is 
not a well-documented malentity.  Factors in the web are indicated as related to the factor in the centrum by 
n = 1, 2, ad infinitum.  [source:  Ladyman 2004]. 

 

10. Map of Known Occurrences: 

There are three known occurrences of D. grayana on the RGNF.  Two of the occurrences are shown in 
Figure 3 and the remaining occurrence is shown in Figure 4.  
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Figure 3.  Draba grayana occurrences on the RGNF (north map). 
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Figure 4.  Draba grayana occurrences on the RGNF (south map). 

 


