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1. Species [12.53 1]:  Sphagnum angustifolium - (C. Jens. ex Russ.) C. Jens. in Tolf (sphagnum)  

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 Sphagnum angustifolium 
Entity Status Status Definition 
NatureServe G5 Secure—Common; widespread and abundant. 

CNHPa G5 Globally demonstrably secure although it may be rare in parts of its range. 

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]: 

Sphagnum angustifolium is known in Colorado from Grand, Jackson, Routt, and San Juan counties 
(CNHP 2015).  Additionally, there are University of Colorado (CU) herbarium (COLO) records from 
Boulder, Conejos, Lake, Park, and Summit counties (Austin personal communication 2007).  NatureServe 
(2015) also reported this species from throughout Canada and in Missouri, Montana, New Jersey, North 
Carolina, North Dakota, South Dakota, Vermont, Virginia, and Wyoming.  NatureServe (2015) does not 
report occurrences for this species.  There are six occurrences reported by the CNHP.  There are nine 
locations reported in fens1 in Colorado (at least five in iron fens on Forest Service lands; one in a fen in 
Rocky Mountain National Park; and three in fens on private land) (USDA Forest Service 2007a).  The 
occurrence on the Rio Grande National Forest (RGNF) is below Schinzel Flats along Iron Creek (Conejos 
County). 

                                                           

1 Fens are wetlands that are typically ground-water fed, produce peat, and characterized by water chemistry (pH and 
dissolved minerals).  
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Sphagnum angustifolium is a moss (i.e., a non-vascular plant) known in Colorado from mostly the 
subalpine life zone based on CU collected herbarium specimens (Austin personal communication 2007).  
Abundance is unknown, but nutrient-poor fens (wetlands) are not common.  Thus, this species is 
relatively rare due to restricted habitat. 

There are no data available on population numbers or trend for either Colorado or for the RGNF.  The 
restricted habitat of the plant and limited distribution on the RGNF make this plant vulnerable to impacts. 

USFS Corporate Database Habitat Type Associated with the Species, and Acreage of this Habitat 
on the Planning Unit:  The habitat is a moss-dominated wetland type.  It is typically restricted to iron 
fens (high concentrations of Fe [iron] and other ions) and highly acidic (pH below 5.8 and often below 
4.8).  This habitat occurs in the San Juan Mountain portion of the RGNF.  It is not as likely in the Sangre 
de Cristo Mountain portion of the RGNF.  A query of acres was not made of the RGNF’s resource 
database since a tally of low pH iron fens was not readily available.  The acreage is likely only in the 
hundreds of acres.  This habitat occurs naturally in the upper Alamosa River drainage and it occurs in the 
old mining districts on the RGNF (i.e., Bonanza, Creede, and Summitville areas).  So these areas would 
be the places to search for more Sphagnum angustifolium occurrences. 

CNHP Ecological System of the Southern Rocky Mountains Ecoregion:  Rocky Mountain Subalpine-
Montane Fen. 

[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]:  

Sphagnum angustifolium is a non-vascular, slow-growing perennial moss species.  Plants are green or 
brownish-yellow, and as drying progresses during the summer, the plants or at least their branch tips 
become whitish.  Sphagnum angustifolium is restricted to iron fens, nutrient-poor fens, and is found in 
depressions between hummocks and on mats of peat mosses.  The one known RGNF occurrence is in an 
iron fen along Iron Creek.  Iron fens have (high concentrations of Fe and other ions) and are highly acidic 
(pH below 5.8 and often below 4.8).  Elevation range in Colorado, based on CU herbarium specimens, 
varies from 9,600 to 11,483 feet (Austin personal communication 2007).  The RGNF occurrence is at 
11,160 feet and the herbarium label noted the pH as 3.3.   

Fens are areas of peat-forming wetlands that receive water and nutrients from ground-water movement.  
This contrasts with a bog, which is rain-water fed.  An iron fen is a wetland being fed upstream from an 
iron-bearing substrate that is low in pH (acidic) but high in minerals.  The geologic process forming an 
iron fen begins with a series of springs flowing over fractured, highly mineralized bedrock rich in pyrites 
producing extremely acidic (pH 3.0), mineral-rich water.  This process produces limonite (iron-saturated 
peat) ledges and terraces.  These formations and iron fens are found in the upper Alamosa River drainage. 

Sphagnums are classified into “sections,” with S. angustifolium placed in a section called Cuspidata 
(Andrus 2007).  Cuspidata are found in the hollows of hummocks in a fen and can re-grow after drought; 
they form thick, dense stands (looks like a carpet); and they are strong acidifiers.  Peat moss can acidify 
its surroundings by taking up cations such as calcium and magnesium and releasing hydrogen ions 
(Andrus 2000).   

http://www.cnhp.colostate.edu/download/projects/eco_systems/eco_systems.asp
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The RGNF Sphagnum angustifolium occurrence is found along Iron Creek with other species of 
Sphagnum, Carex aquatilis, and Eleocharis quinqueflora.  Sphagnum angustifolium reproduces by spores 
and by fragmentation2.  Spores are released from specialized black, shiny capsules located at the tips of 
thin stalks.  Sphagnum mosses are commonly called peat moss, due to its prevalence in peat bogs.  
Sphagnum can hold large quantities of water inside their cells.  Some species can hold up to 20 times or 
more of their dry weight in water.  Sphagnum does not decay readily because of the phenolic compounds 
embedded in the moss’s cell walls. 

No demographic studies have been conducted on S. angustifolium.  Most mosses produce large numbers 
of spores.  Spores are transported primarily by wind and secondarily by water.  Recruitment, survival, 
reproductive age, and other vital rates for S. angustifolium are largely unknown.  There are no Population 
Viability Analysis (PVA) models available for S. angustifolium. 

Globally, peatlands serve an important function in sequestering large amounts of carbon, water storage, 
wildlife habitat, and biological diversity. 

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

There is a small amount of potential specialized riparian habitat (see section 3) available for this species.  
However, as stated above, there are many uncertainties of what constitutes suitable habitat for this 
species. 

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

Recreation.  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 an unknown population of S. angustifolium.  Dispersed camping (campsites, 
campfire rings, and trash) encounters would not be expected since S. angustifolium is in very wet habitat.  
Sites close to designated roads and trails would be more vulnerable than those sites farther away. 

Motorized use would be expected on designated routes, with only incidental impacts expected where 
potential habitat and routes intersect.  However, user-created routes (i.e., unauthorized routes) can 
potentially create negative impacts and they should be immediately mitigated.  There are no documented 
effects from this activity. 

The RGNF’s afternoon big game ATV game retrieval policy does not create the opportunity where an 
ATV could potentially intersect occupied habitat.  The known occurrence of S. angustifolium is in a 

                                                           

2 Fragmentation or clonal fragmentation in multi-cellular or colonial organisms is a form of asexual reproduction or 
cloning in which an organism is split into fragments.  Each of these fragments develop into mature, fully grown 
individuals that are clones of the original organism. 
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Management Area prescription that restricts this use to designated trails.  There are no documented effects 
from this activity. 

The one known occurrence of S. angustifolium is in a Management Area prescription that allows winter 
snowmobile use off designated roads and trails.  It is unknown whether this activity has any effect on this 
species when it is dormant and partially/entirely covered with snow.  There are no documented effects 
from this activity. 

Permitted livestock.  The RGNF has been open to domestic livestock grazing since the late 1800s.  The 
one known occurrence on the RGNF is found in an open and active cattle allotment.  This species is not 
known to be palatable to livestock and no herbivory has been observed or reported.  Impacts from 
trampling are possible when livestock are watering or at stream crossing points. 

Wildlife use.  Wildlife effects to S. angustifolium are unknown.  No wildlife herbivory has been reported.  
Trampling has not been documented at the known occurrence but it is possible since the site is accessible 
to animals.  Altering the hydrologic regime through beaver removal/introduction could potentially impact 
S. angustifolium. 

Mining.  Mining considers leasable (oil and gas), saleable (sand and gravel), and locatable (hard-rock) 
minerals.  The only known impacts from mining are primarily from locatable mineral activities.  Hard-
rock mining has, in some cases, created low pH (acidic) water drainage that can either promote or degrade 
S. angustifolium habitat depending on the pH, the mineral content, and a variety of other factors.  In some 
parts of the world, peat mining is a significant activity, but this is not a relevant impact on the RGNF.   

Exotic species.  There is no specific information suggesting that S. angustifolium is threatened by exotic 
species.  Weeds can be problematic in subalpine riparian areas, but this has not been observed in 
undisturbed iron fens on the RGNF.  While the possibility of infestation by exotics in S. angustifolium 
habitat is perceived to be small, the potential ecosystem impacts from exotic species can be large.  As a 
habitat specialist, it might be a poor competitor, which may leave it vulnerable to negative impacts from 
introduced species in the future. 

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 S. angustifolium 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 the 
known occurrence of S. angustifolium.  Inadvertently altering the hydrologic regime through 
impoundment, diversion, or road construction could potentially impact S. angustifolium.  These effects 
are well documented in Austin (2008). 

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.  The type, size, frequency, and intensity of disturbances that 
define the natural disturbance regime are unknown.  Obviously, any event that alters the hydrologic 
regime or alters water chemistry could potentially affect S. angustifolium. 

Global climate change.  Global climate change is likely to have wide-ranging effects in the future.  
Projections based on current atmospheric CO2 trends suggest that average temperatures will increase 
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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 S. angustifolium would respond to warmer temperatures.  Climate change effects to 
arthropod3 populations, both beneficial and detrimental to S. angustifolium, cannot be predicted. 

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 S. angustifolium are considered relatively moderate to 
high.  With only one known occurrence on the RGNF, this population is vulnerable to extirpation.  Long-
term preservation of this species may require plans that mitigate activities that negatively modify 
hydrological conditions. 

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

NatureServe (2015) does not rank the known occurrence of this species for viability or it is unknown.  
Regardless, it remains critically important to maintain the one current population that exists on the RGNF.  
At the present time, most threats appear to be low or are being mitigated.  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 S. angustifolium 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 S. angustifolium. 

7. Key uncertainties and information needs/gaps: 

To begin a discussion of uncertainty, it is relevant to assess the overall risk to the habitat at a very broad 
scale.  The CNHP characterizes S. angustifolium as occurring primarily in a wetland habitat.  Wetlands 
and aquatic areas occupy less than 2% of Colorado.  But, the proportion of at-risk species that rely on 
these habitats is very high, and the majority of these species are considered “Weakly” or “Under 
Conserved,” according to CNHP methodology (Rondeau et al. 2011).  Regrettably, the risk to wetland 
habitats was not specifically assessed by CNHP.  Neely et al. (2009) and Rondeau et al. (2011) did not 

                                                           

3 an invertebrate animal having an exoskeleton, a segmented body, and jointed appendages. 
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evaluate the overall conservation status of S. angustifolium.  Fens occupy an estimated 0.1 to 0.3% of the 
total land area in Colorado (Cooper and MacDonald 2000 In Austin 2008). 
 
The viability of Sphagnum angustifolium is difficult to ascertain.  Very little quantitative data are 
available.  The rate at which this species disperses and colonizes new locations is not known.  Additional 
information on population sizes and trends is needed to determine the conservation importance of 
occurrences on US Forest Service (USFS) lands in Colorado. 

Additional information regarding the basic biology, colonizing ability, sexual reproductive potential, and 
genetic variability of Sphagnum angustifolium would be helpful to pinpoint the biological or ecological 
characteristics important for long-term persistence of this species.  

Since S. angustifolium is primarily confined to a relatively rare habitat in Colorado (i.e., iron fens), it may 
never have been widespread in this state.  There is no clear documentation of the effects of management 
activities on S. angustifolium throughout its range in Colorado.  Small occurrences on National Forest 
System lands make it important to collect baseline data. 

The primary keys to further understanding S. angustifolium are as follows: 

• Surveys for new populations on the RGNF, 
• Identification and assessment of any threats to known populations and assess trends, 
• Identification of disturbance types, frequencies, and intensities; especially as related to 

management activities, 
• Microhabitat characterizations and measurements, 
• Studies related to reproductive biology, and 
• Studies related to mortality (e.g., parasites and diseases). 

 
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 high.  This 
is primarily due to there only being one documented occurrence on the Forest and the threats to 
this species on the RGNF being judged potentially moderate.  Existing management practices are 
being mitigated but this species is potentially vulnerable.  Limited search effort and monitoring 
have been conducted so the individual occurrence may be vulnerable to unforeseen impacts.  
Thus, monitoring is suggested as follows: 

a. Search for and document new species occurrences found on the Forest.  This is a key 
need since only one occurrence is known.  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 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.  The one known occurrence should 
be inspected each year to ensure any threats are immediately mitigated.  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). 

d. Share information with other USFS Forests in Region 2 where S. angustifolium occurs to 
improve conservation efforts and to gain efficiencies and consistencies. 

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 arthropods are largely unknown. 

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 S. angustifolium. 

d. Environmental uncertainty: 

i. Continue and/or expand studies on the effects of air pollution on wetland and 
aquatic environments; effects to their associated plant communities; and effects 
specifically on S. angustifolium. 

ii. Continue and/or expand studies on the effects of global climate change on 
wetland and aquatic environments; effects to their associated plant communities; 
and effects specifically on S. angustifolium. 
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9. Envirogram: 

An envirogram is not available for this species. 

10. Map of Known Occurrences: 

Figure 1 shows the known occurrence of Sphagnum angustifolium on the RGNF.  The figure also shows 
the US Fish and Wildlife Service’s NWI PEMB4 wetlands.

                                                           

4 NWI = National Wetland Inventory.  “PEMB” represents the following:  P = System is Palustrine; EM 
= Class Emergent; and B = Water regime Saturated.  See http://www.fws.gov/wetlands/Data/Wetland-
Codes.html. 

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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Figure 1.  Sphagnum angustifolium occurrence on the RGNF.  [source:  USDA Forest Service 2015]. 


