
 Townsendia rothrockii--Assessment of At-risk Species per FSH 1909.12.5 1 

1. Species [12.53 1]:  Townsendia rothrockii A. Gray ex Rothr. (Townsend’s daisy; Rothrock’s 
townsend-daisy). 

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 Townsendia rothrockii 
Entity Status Status Definition 
NatureServe G2G3c G2--Imperiled—At high risk of extinction or elimination due to very restricted range, 

very few populations, steep declines, or other factors. 

G3--Vulnerable—At moderate risk of extinction or elimination due to a restricted 
range, relatively few populations, recent and widespread declines, or other factors. 

CNHPa G2G3c G2--Globally imperiled; typically 6 to 20 occurrences. 

G3--Globally vulnerable; typically 21 to 100 occurrences. 

CNHP S2S3c S2--State imperiled; typically 6 to 20 occurrences. 

S3--State vulnerable; typically 21 to 100 occurrences. 

USDA Forest 
Service 

Species 
of 
Special 
Concernd 

A species of conservation concern is a species, other than federally recognized 
threatened, endangered, proposed, or candidate species, that is known to occur in the 
plan area [i.e., Rio Grande National Forest] 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. 

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. 
c A range between two of the numeric ranks; indicates uncertainty about the rarity of the element. 
d From 36 CFR § 219.9 (c) [aka 2012 Planning Rule]. 

 
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]: 

Townsendia rothrockii is known from central and southwest Colorado and it has been reported from 
Chaffee, Dolores, Gunnison, Hinsdale, La Plata, Lake, Mesa, Ouray, Park, Pitkin, San Juan, and Summit 
counties (CNHP 2015).  Reports of this species occurring in New Mexico are apparently false.  
NatureServe (2015) places this species in the “21-80” occurrences category.  There are 14 principle 
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occurrences1, but there are an additional 19 possible occurrences documented in manual files at CNHP; 
therefore, there may be 33 or more occurrences (NatureServe 2015). 

There are three CNHP Element Occurrence Records of T. rothrockii from the Rio Grande National Forest 
(RGNF).  They are all from the upper headwaters of the Rio Grande.   

Townsendia rothrockii is a regional endemic species.  Endemism is common in the genus, perhaps as a 
result of geographic barriers (e.g., mountain ranges), climatic influences (e.g., latitude and elevation), and 
edaphic preferences (e.g., discontinuous soil types). 

The distribution of T. rothrockii is largely inferred from brief descriptions on herbarium specimen labels 
and two element occurrence records from a survey of San Juan County by the CNHP.  The exact locations 
of most populations are not known, many populations have not been visited since their discovery in the 
1800s or early 1900s, and the current status of all populations has not been assessed.  At one location in 
the Pike National Forest, several T. rothrockii plants were present in 1992 and 1993, but they could not be 
relocated in 1994. 

Within US Forest Service (USFS) Region 2 lands, Townsendia rothrockii occurs in the Grand Mesa-
Uncompahgre-Gunnison National Forest, Arapaho-Roosevelt National Forest, Pike-San Isabel National 
Forest, Rio Grande National Forest, San Juan National Forest, and the White River National Forest.  The 
largest cluster of known occurrences (10 of 35) has been documented in the mountains of Gunnison 
County (USDA Forest Service 2013a). 

Although the PLANTS database [http://plants.usda.gov/] and Kartesz (1999) note that the range of this 
species includes New Mexico, other sources suggest that these records are anecdotal (i.e., not based on 
actual specimens) and are likely in error (NatureServe 2015).  Dr. Tim Lowrey (University of New 
Mexico Herbarium), an expert on the genus Townsendia, feels this species is unlikely in New Mexico 
(USDA Forest Service 2002a). 

Abundance estimates for Townsendia rothrockii are lacking, with only brief descriptions for five 
populations, including “100+,” “200+,” “scarce,” “infrequent,” and “locally abundant.”  Thus, the current 
abundance of this species on USFS Region 2 lands has not been adequately assessed.  Total population 
size was estimated to be 6,000 to 7,000 individuals (USDA Forest Service 2013a). 

There are no data on population trends for Townsendia rothrockii.  Population sizes have not been 
estimated, and multi-year population or demographic monitoring has not been initiated for any site.  
[primary source2:  Beatty et al. 2004]. 

                                                           

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. 

2 Primary source, as used here, means the reference cited was used verbatim at times.  However, text was 
significantly abbreviated and citations were dropped for brevity.  See the original reference for detailed analysis and 
complete literature citations. 
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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.  
Although this species apparently has a wide ecological amplitude and occurs elsewhere at lower 
elevations, the known records on the RGNF are all above 12,400 feet.  Therefore, a search for this species 
is recommended to start in the alpine life zone.  Thus, a query was made of the RGNF’s resource database 
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 T. rothrockii.  [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]:  

Townsendia rothrockii is a showy, compact, densely tufted perennial forb.  Habitat characteristics have 
not been extensively described for Townsendia rothrockii.  Townsendia rothrockii inhabits a variety of 
microhabitats in montane, subalpine, and alpine habitats from 8,000 to 13,500 feet in the mountains of 
central to southwestern Colorado.  The known RGNF occurrences are well above tree line from 12,400 to 
12,600 feet.  This species has been reported throughout its range growing in alpine fellfields, krummholtz, 
subalpine meadows, oak brush, grasslands, shrub/herbaceous areas, talus slopes, forest openings, high 
plateau ridgetops, mountain passes, late-snow and cornice areas, limestone outcrops, rocky streamsides, 
disturbed mine and roadside areas, bare sandstone slopes, lava cliffs, and summit ridges. 

Plant species associated with T. rothrockii include forbs, grasses, shrubs, and trees, such as Abies 
lasiocarpa, Agrostis thurberiana, Anemone multifida, Draba nivalis var. exigua, Eritrichium aretioides, 
Festuca thurberi, Frageria spp., Frasera spp., Juniperus spp., Oreoxis alpina, Physaria spp., Pinus spp., 
Pinus ponderosa, Polemonium viscosum, Populus spp., Quercus spp., Rydbergia grandiflora, Shepherdia 
spp., Stipa spp., Trifolium dasyphyllum, Trifolium nanum, and Valeriana capitata. 

Townsendia rothrockii has been found on a variety of substrates, such as rocky soils, steep talus, dry 
rocky soil, granite talus, lava cliffs, limestone outcrops, red sandstone, thin red soil, loam soil, and limey 
substrates.  Based on extrapolation from geologic maps, the substrates in these areas could include 
limestones and formations containing limestone beds (e.g., Leadville, Maroon, Minturn, and Niobrara 
formations), sandstones (e.g., Wingate Formation), shales (e.g., Mancos Formation), granites, and basaltic 
volcanics. 

The reported slopes ranged from flat to steep, of south, north, northwest, and east-facing aspects.  The 
only records of ground cover ranged from 50 percent vegetation cover to areas of bare soil to completely 
bare soil. 

http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp
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The genus Townsendia is characterized by species and populations exhibiting an array of hybridization, 
polyploidy, and apomixis (asexual reproduction through seeds).  However, the extent of sexual or asexual 
reproduction in all currently known populations of T. rothrockii has not been determined, and the genetic 
and environmental factors influencing these processes have not been identified. 

There have been no studies on the life history, demographic rates, fecundity (reproductive rate), or 
longevity of Townsendia rothrockii. 

The morphology of Townsendia rothrockii helps it to increase survival in harsh alpine conditions such as 
cold temperatures, desiccating winds, intense solar radiation, and low moisture.  These conditions are 
especially intense in T. rothrockii habitat, which can include fellfields, boulder outcrops, and gravelly 
slopes with dry soils and sparse plant cover.  When growing in exposed areas, this species must overcome 
environmental obstacles such as erosion/deposition, high water runoff, and intense solar radiation and 
wind.  The low growth and small size of T. rothrockii presumably keeps individuals out of harsh winds, 
reduces plant tissue growth needs, creates less distance to transport water, allows interception of both 
solar radiation and ground-reflected radiation, and affords protection to the inner parts of the plant.  Many 
alpine plants, including Townsendia species, also grow extensive roots in order to anchor them in strong 
winds and loose substrates and to exploit precious moisture. 

Townsendia rothrockii is known to be apomictic (i.e., not relying on pollination), but sexual diploid 
populations have also been recorded, and these populations presumably rely upon cross-pollination.  
However, pollination biology and specific pollination mechanisms for T. rothrockii have not been 
studied. 

In general, members of the Asteraceae family [sunflower family] are well equipped to attract pollinators 
and disperse pollen.  The showy inflorescences of these aster species attract pollinators and allow many 
flowers to be visited in a short time.  In addition, unique aster flower adaptations cause nectar and pollen 
to be easily accessed and dispersed by pollinators.  Bumblebees, solitary bees, butterflies, flies, and other 
insects are common pollinators in mountainous ecosystems. 

Important issues related to the pollination of rare plants that have yet to be researched for Townsendia 
rothrockii include the extent of asexual and sexual reproduction, identity of effective pollinators, the 
effect of plant density on pollination, genetic implications of pollination, and effect of environmental 
fluctuations on pollination. 

Details of seed dispersal mechanisms in Townsendia rothrockii have not been studied.  Townsendia 
rothrockii flowers and seeds are close to the ground where wind (common at high elevations), water 
movement (e.g., sheets of rain and snow melt off), soil movement (e.g., erosion), and animal vectors (e.g., 
small mammals and ants) could possibly disperse the seeds.  This species has bristles on the achenes 
[seeds] that could facilitate dispersal.  Presumably, dispersal success of T. rothrockii may depend on wind 
and precipitation patterns, substrate characteristics, animal activities, topographic heterogeneity, and 
availability of suitable habitat. 

No information is available concerning the fertility, seed viability, and germination requirements of 
Townsendia rothrockii in natural environments.  It is not known whether a persistent seed bank exists or 
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what the extent of seed dormancy is for T. rothrockii.  Details of seed longevity, patterns of seed 
dormancy, and factors controlling seed germination for T. rothrockii have not been studied. 

The existence of mycorrhizal relationships with Townsendia rothrockii was not reported in the literature.  
Evidence for parasites or diseases on Townsendia rothrockii has not been reported. 

Hybridization specifically with T. rothrockii has not been reported.  The role of hybridization in the 
evolution of this species is also unknown. 

Little is currently known about population demographics in Townsendia rothrockii.  There is no 
information regarding population parameters or demographic features of Townsendia rothrockii, such as 
metapopulation dynamics, life span, age at maturity, recruitment, and survival.  Demographic parameters, 
such as recruitment and survival rates, are not currently available for Townsendia rothrockii, and so there 
are no definitive data regarding the vital rates that contribute to species fitness. 

In order to initiate a population viability assessment for Townsendia rothrockii, the rates of germination, 
fecundity, survival, and other important parameters require additional study using long-term monitoring 
plots.  These data are unavailable. 

It is unclear what type, size, intensity, or frequency of disturbance regime is important for Townsendia 
rothrockii. 

The spatial distribution of Townsendia rothrockii at local and regional scales has not been studied.  This 
species appears to be scattered over a variety of elevations, habitat types, and drainages throughout 
central and southwestern Colorado.  This species may have a wide ecological amplitude and is not 
generally limited by substrate qualities.  Geographical barriers and dispersal ecology may be very 
important features affecting the spatial distribution of this species. 

Genetic concerns, such as the amount of genetic variability between and within the occurrences, have not 
been studied for Townsendia rothrockii. 

There is insufficient knowledge about Townsendia rothrockii to determine what factors limit population 
growth.  Population growth or establishment of T. rothrockii could possibly be limited by competition 
with other species (e.g., invasive species), inadequate genetic variability for long-term persistence, 
ineffective pollination, or reduced habitat availability as a result of human-related changes or 
environmental fluctuations.  The rate at which colonization and establishment of new populations occurs 
is unknown.  [primary source:  Beatty et al. 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.  However, as stated earlier, there are many uncertainties of what constitutes suitable habitat for 
this species.   
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Plant collecting is not known to be a threat to this species on the RGNF, but it should be monitored since 
it is known to be collected as a rock garden plant.  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.  One Element Occurrence Record (EOR), 554, is in 1.12 Wilderness Management Area 
Prescription (MAP).  A second EOR, 14154, is in 4.3 Dispersed and Developed Recreation MAP 
(typically applied along road corridors).  A third EOR, 4078, is very close to the RGNF boundary and is 
within the San Juan National Forest (see Figure 3 at the end of this paper).  The discussion below 
addresses EORs 554 and 14154. 

Foot traffic and recreation livestock (primarily horses; possibly pack goats and llamas at times) would be 
expected on designated trails with infrequent, if any, incidental cross-country foot/stock traffic possibly 
intersecting a population of T. rothrockii.  Dispersed camping (campsites, campfire rings, and trash) could 
potentially intersect a population.  Sites close to designated roads and trails would be more vulnerable 
than those sites farther away.  It was reported that, “[a]t several locations the plants appear resilient to 
trampling by humans and small vehicles” (USDA Forest Service 2013b). 

EOR 554 is close to Stony Pass (a 4x4 road) and it is close to the Colorado Trail (a popular hiking trail).  
However, the EOR addressed these concerns and stated, “[n]o management needs noted.  Although the 
pass is a popular stop for 4-wheel drive vehicles, this site is not impacted.”   

EOR 14154 is significantly farther away from the Stony Pass road and from any designated trails.  There 
were no management concerns noted in the EOR narrative. 

The RGNF’s afternoon big game ATV game retrieval policy creates the opportunity where an ATV could 
potentially intersect occupied habitat.  EOR 14154 is in a MAP (4.3) that allows this activity.  The EOR 
notes that the site is located in the saddle below Sheep Mountain.  Thus, the site is potentially vulnerable 
to this activity.  However, there is no information or documentation to substantiate any effects from this 
activity.  EOR 554 is in wilderness where this activity is unauthorized. 

Only EOR 14154 is in a Management Area prescription (4.3) that allows winter snowmobile use off 
designated roads and trails.  Therefore, there is a possibility that this site could be impacted by an 
infrequent snowmobile.  It is unknown whether this activity has any effect on this species when it is 
dormant and covered with snow.  EOR 554 is in wilderness where this activity is unauthorized. 

Permitted livestock.  The RGNF has been open to domestic livestock grazing since the late 1800s.  Both 
EORs 554 and 14154 are within the Stoney Sheep and Goat Allotment, which is open and active.  
Therefore, both sites could be exposed, at times, to possible sheep herbivory and trampling during the 
summer.  However, the effects, if any, are unknown.  Palatability of T. rothrockii is unknown.  Because T. 
rothrockii tends to inhabit bare, exposed, or loose sites, it may not be targeted by livestock.      

Wildlife use.  Townsendia rothrockii could possibly be affected by grazing or trampling disturbances by 
native herbivores, such as large ungulates (e.g., elk, deer, bighorn sheep, mountain goats), small mammals 
(e.g., pika, marmots, gophers, hares), or insects (e.g., ants, beetles).  The palatability of T. rothrockii to 
herbivores is largely unknown.  No indication of herbivory of T. rothrockii has been observed in the field 
or seen in photographs (Beatty et al. 2004). 
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Mining.  Mining considers leasable (oil and gas), saleable (sand and gravel), and locatable (hard-rock) 
minerals.  There are no known cases on the RGNF where exploration for either leasable or saleable 
minerals have overlapped known habitat (i.e., primarily alpine habitat).  However, there is considerable 
overlap with locatable minerals with known habitat for T. rothrockii in the alpine.  Historic hard-rock 
mining is relatively common in the Stony Pass area.  It is unknown what the consequence of past mining 
activities has been to the overall abundance of this species.  Presently, there are no known active mining 
claims directly threatening known occurrences on the RGNF.  Conversely, Townsendia rothrockii is 
known to occur on old mining roads that were in use approximately 100 years ago, so this species also 
appears to take advantage of the exposed substrates and reduced competition at these previously disturbed 
sites to some degree. 

Exotic species.  There are no reports of non-native invasive plant species specifically affecting 
Townsendia rothrockii.  Invasive species are known to occur above treeline, so a threat always remains 
present.  Although weeds are more problematic at lower elevations, some weeds, such as Linaria 
vulgaris, have been found in the alpine zone.  L. vulgaris is known to occur in the upper Rio Grande 
drainage but not near the Stony Pass area.  While the probability of infestation by exotics in T. rothrockii 
alpine habitat appears to be small, the potential ecosystem impacts from exotic species must also be 
considered, such as their effects on pollinators.  In areas where T. rothrockii inhabits sparse vegetation 
and exposed soils, it might be a poor competitor, which may leave it vulnerable to negative impacts from 
introduced species.  If T. rothrockii occurs at lower elevations on the RGNF, then it would potentially be 
exposed to numerous exotic species. 

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 to T. rothrockii are unknown.  This 
infrastructure can potentially facilitate new invasive species spread.  However, the infrastructure is not 
known at this time to be causing specific invasive species spread into occupied habitat or threatening 
known occurrences of T. rothrockii. 

Natural disturbance.  This includes 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, water erosion, and rock 
slides, are likely the primary threats to T. rothrockii at broader scales.  The type, size, frequency, and 
intensity of disturbances that define the natural disturbance regime for this species are unknown. 

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.   
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It is unclear how T. rothrockii would respond to warmer temperatures.  Climate change effects to 
arthropod3 populations, both beneficial and detrimental to T. rothrockii, cannot be predicted.  The 
importance of either specific or general pollinators to T. rothrockii 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.  [primary source:  Beatty et al. 
2004]. 

Overall, based on current information, threats to T. rothrockii are considered relatively low.  However, 
this should be tempered with the high number of unknowns about this species. 

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

NatureServe (2015) indicates that few (4-12) of the known occurrences of this species across its range are 
rated good4 for viability.  It is therefore critically important to maintain the current populations that exist 
on the RGNF.  Presently, most threats appear to be at a relatively low and manageable level.  Alpine 
systems are fragile and are not able to recover rapidly from disturbance.  Global climate change will 
likely affect all plant communities to an unknown degree over time.  How this species will cope with this 
potential change is unknown. 

The RGNF should strive to maintain habitat conditions for T. rothrockii 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 T. rothrockii. 

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 (Rondeau et al. 

                                                           

3 an invertebrate animal having an exoskeleton, a segmented body, and jointed appendages. 

4 Good Viability:  Size: 200 or more individuals (based on available EOR data). Condition: the occurrence should 
have a good likelihood of long-term viability as evidenced by the presence of multiple age classes and evidence of 
flowering and fruiting, indicating that the reproductive mechanisms are intact. Anthropogenic disturbance within the 
occurrence is minimal. If exotic species are present, they comprise less than 10% of the total ground cover.  
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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) and Rondeau et al. (2011) 
evaluated the overall conservation status of T. rothrockii and rated it as “effectively conserved.” 

There are a large number of information gaps and research needs.  Re-visiting all populations, estimating 
current abundance, assessing imminent threats, measuring demographic parameters, studying genetic 
variability (e.g., apomictic populations), and determining ecological needs and limitations are of primary 
importance to further the understanding of Townsendia rothrockii in USFS Region 2.  The following 
types of studies would supplement basic knowledge regarding this species: 

• Re-visiting and detailed mapping of existing populations, 
• Surveying for new populations, 
• Addressing imminent threats to known populations, 
• Documenting and monitoring current land management practices, 
• Defining and measuring microhabitat characteristics, 
• Measuring demographic parameters using long-term monitoring plots, 
• Analyzing genetics to assess gene flow and variability (e.g., apomixis) throughout range, and 
• Conducting studies related to reproductive biology, including breeding system, germination trials, 

dispersal capabilities, pollinator surveys, mycorrhizal associations, and seedbank analyses. 
 
The list above is ordered from inventory activities to determine the current status of Townsendia 
rothrockii (e.g., inventories of existing populations, identifying any immediately threatened populations) 
to more complex, biological studies (e.g., studies of demography, reproduction, habitat needs). 

[primary source:  Beatty et al. 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 G2G3/S2S3 (see Table 1) and very 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 east 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. 
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b. Monitor known element occurrences to document presence/absence.  Evaluate each 
occurrence based on appropriate database protocols.  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 are largely unknown (see Beatty et al. 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 T. rothrockii.   

d. Environmental uncertainty: 

i. Continue and/or expand studies on the effects of air pollution on alpine 
environments; effects to alpine plant communities; and effects specifically on T. 
rothrockii. 

ii. Continue and/or expand studies on the effects of global climate change on alpine 
environments; effects to alpine plant communities; and effects specifically on T. 
rothrockii. 
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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 Townsendia 
rothrockii 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 T. 
rothrockii 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. 

Germination, growth, seed production, and long-term persistence of Townsendia rothrockii most likely 
depend on a range of ecological influences over many years, including climatic fluctuations (e.g., water 

http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fs.fed.us/r2/projects/scp/evalrationale/index.shtml
http://www.fws.gov/endangered/
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availability, erosive factors), microsite conditions (e.g., nutrients, light, water availability), herbivory, 
disturbance patterns, seed dispersal vectors, interspecific competition, seed predation, and pollinator 
activities.  These factors are summarized in an envirogram outlining resources potentially important to T. 
rothrockii (centrum) and the indirect variables affecting those centrum factors (Figure 1). 

 

Figure 1. Envirogram outlining potential resources for Townsendia rothrockii.  An envirogram depicts direct 
and indirect factors that may influence a species.  The centrum includes the most proximate factors, and the 
web includes more distal factors.  [source:  Beatty et al.  2004]. 
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Townsendia rothrockii populations and habitat throughout its range, including USFS Region 2 lands, 
could potentially be threatened by a variety of human-related activities (e.g., recreation) or environmental 
changes (e.g., global climate changes, invasive species introduction).  These factors are summarized in an 
envirogram outlining malentities potentially important to T. rothrockii (centrum) and the indirect 
variables affecting those centrum factors (Figure 2).  [primary source:  Beatty et al. 2004]. 

 

Figure 2.  Envirogram outlining malentities to Townsendia rothrockii. An envirogram depicts direct and 
indirect factors that may influence a species.  The centrum includes the most proximate factors, and the web 
includes more distal factors.  [source:  Beatty et al.  2004]. 

 

10. Map of Known Occurrences: 

The known occurrences of Townsendia rothrockii on the RGNF are shown in Figure 3.  Two occurrences 
are within the RGNF boundary; one occurrence, EOR 4078, is just west and outside of the RGNF.
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Figure 3.  Townsendia rothrockii occurrences on the RGNF.  [source:  USDA Forest Service 2015]. 


