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Species: Isoetes tenella Léman (Isoetes setacea ssp. muricata) 
Synonyms – Isoetes braunii Durieu; Isoetes echinospora Durieu; Isoetes echinospora Durieu subsp. 
asiatica (Makino) Á. Löve;  

Isoetes echinospora Durieu subsp. muricata (Durieu) Á. Löve & D. Löve; Isoetes echinospora 
Durieu var. asiatica Makino;  
Isoetes echinospora Durieu var. braunii (Durieu) Engelm.; Isoetes echinospora Durieu var. 
hesperia (C.F. Reed) Á. Löve; Isoetes echinospora Durieu var. muricata (Durieu) Engelm.; 
Isoetes echinospora Durieu var. robusta Engelm.; Isoetes echinospora Durieu var. savilei B. 
Boivin; Isoetes muricata Durieu; Isoetes muricata Durieu var. braunii (Durieu) C.F. Reed; 
Isoetes muricata Durieu var. hesperia C.F. Reed; Isoetes setacea Lam. p.p.; Isoetes setacea Lam. 
subsp. muricata (Durieu) Holub (USDA NRCS 2015) 

Common names - spiny-spore quillwort, spiny-spored quillwort 
Status:  Table 1 summarizes the current status of this plant by various ranking entities and defines the 
meaning of the status.  

Table 1.  Current status of Isoetes tenella 

Entity Status Status Definition 

NatureServe G5 

G5 - Globally secure - Common, widespread, and 
abundant. Perpetually secure under present 
conditions. Typically with considerably more than 
100 occurrences and more than 10,000 individuals. 

Colorado Natural Heritage 
Program (CNHP) 

S2 

S2 – State ranking of imperiled - because of rarity 
or because of some factor(s) making it very 
vulnerable to extirpation or extinction. Typically 6 
to 20 occurrences or between 1,000 and 3,000 
remaining individuals. 

USDA Forest Service None  

USDI Fish and Wildlife 
Service 

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

 
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. 
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Region 2 has recognized this taxon as Isoetes setacea ssp. muricata, but the USDA PLANTS database 
now recognizes Isoetes setacea ssp. muricata as a synonym of Isoetes tenella, as well as all the other 
synonyms listed above (USDA NRCS 2015).  NatureServe recognizes the taxon as Isoetes echinospora 
with the taxonomic comment “Sometimes treated as Isoetes setacea ssp. muricata (e.g., Weber, checklist 
Colorado), as I. muricata, or as I. echinospora ssp. muricata; these all considered here to be equivalent to 
the usage of I. echinospora”.  NatureServe also recognizes Isoetes tenella as a synonym of Isoetes 
echinospora.  Because NatureServe includes Isoetes setacea ssp. muricata with I. echinospora, it lists it 
as not tracked in Colorado, but S1 (critically imperiled) in Wyoming (NatureServe 2015). CNHP 
recognizes Isoetes setacea ssp. muricata as a separate entity and ranks it as S2 in Colorado.  The species 
report from NatureServe notes that the data were last updated January 2015; CNHP data were last updated 
September 2014; thus it must be assumed that the NatureServe data is more current and when the CNHP 
data are updated the discrepancies for this taxon may be addressed.     

This document will address the taxon as Isoetes tenella to be consistent with the USDA PLANTS 
database. 

Distribution, abundance, and population trend on the planning unit: 

The PLANTS database indicates Isoetes tenella is widespread across Canada, the northeastern and 
northwestern United States. It is known from Colorado and Wyoming within Region 2, as well as the 
neighboring states of Utah, Montana and Idaho. Within Colorado it’s known from Larimer County 
(USDA NRCS 2015). The CNHP data indicate the taxon (as Isoetes setacea ssp. muricata) is also known 
from Conejos County (within the planning area) (CNHP 2015). 

There are four CNHP element occurrence records of this taxon (as Isoetes setacea ssp. muricata) in the 
planning area.  All of the element occurrence reports are historical – reported in 1945 (2 reports), 1987 
and 1988; CNHP reports they have not been revisited. There is no data pertaining to the size or condition 
of the occurrences (CNHP 2015).    

There is one other element occurrence report for Colorado (in Larimer County, National Park Service 
lands), outside the planning area.  It too is a historical report, reported in 1988 and not revisited.  

There are no data on population trends for Isoetes tenella.  Population sizes have not been estimated and 
multi-year population or demographic monitoring has not been initiated for any site.  In 2002, Atchley 
and Madsen reported that there is little information pertaining to population numbers, trend, distribution 
or abundance throughout Region 2.  A literature search (performed for I. tenella, I. echinospora and I. 
setacea ssp. muricata) returned no additional information for this species.   

USFS Corporate Database Habitat Type Associated with the Species: 

Isoetes tenella is an aquatic species that grows in shallow, cool, oligotrophic water of slightly acidic 
lakes, ponds and streams. It’s usually completely submersed in the water. The element occurrence reports 
for the taxon within the planning area note that it’s been found growing in the bottom of a shallow pond; 
submersed from shoreline to about 1.5 meters; and lake bottom.  

One of historical occurrences on the RGNF is mapped within water; the other occurrences are mapped 
within Shallow Alpine and Engelmann Spruce on Mountain Slopes Land Type Associations (RGNF GIS 
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data). Because the habitat for the species is lakes, ponds and streams other Land Type Associations 
cannot be dismissed. 

Brief description of natural history and key ecological functions:  

There is very little information available about this species; as a submersed aquatic it is likely often 
overlooked. 

There is little known about the life history of Isoetes tenella. A Canadian report for I. prototypus indicates 
that there is very little information on the reproduction and life cycle of Isoetes species in general 
(COSEWIC 2005). The following is a brief description of the life history for the Isoetes genus, taken 
directly from COSEWIC 2005:   

Cobb (1963) provides one of the most comprehensible accounts of the life cycle and reproduction 
of Isoetes species. Isoetes plants with the typical “quillwort” morphology are sporophytes that 
produce two types of spores, large female spores called megaspores, and small male spores called 
microspores. These spores are borne within sporangia located in the concavities of the lower 
spoon-shaped portions of the leaves (usually mainly the middle and outer leaves). Although both 
types of spores are usually produced by the same plant, the megaspores and microspores typically 
occur in separate sporangia; however, in some species both types of spores may occur together in 
the same sporangium. The spores typically mature in the late summer and are released as the 
sporangial tissue decays or breaks apart. Microspores and megaspores each give rise to their own 
gametophytes. The male gametophyte usually produces four motile spermatozoids, which are 
elongate, tiny and bear four cilia, two at either end. The female gametophyte is round and 
multicellular, and bears eggs along its dorsal aspect. The eggs are located at the bases of small 
funnel-like structures that open when the eggs are ready for fertilization and close after 
fertilization has occurred. The young sporophytes develop directly from the fertilized eggs. The 
reproduction of Isoetes species is thought to be almost entirely sexual, by virtue of their 
heterosporous nature. However, Caplen and Werth (2000) speculate that “the close proximity of 
megasporangia and microsporangia coupled with the gradual release of spores through decay of 
sporangial tissue… might allow for significant levels of intergametophytic (i.e., sporophytic) 
selfing analogous to self-pollination in seed plants.” 

There is no information regarding population parameters or demographic features, such as 
metapopulation dynamics, life span, recruitment, and survival.  Because demographic parameters are not 
currently available, there are no definitive data regarding the vital rates that contribute to species fitness. 

There is insufficient knowledge about Isoetes tenella to determine what factors limit population growth.  
Population growth or establishment in the planning area is likely restricted by limited habitat, but this 
supposition must be tempered by the unknown for this species.  

Overview of ecological conditions for recovery, conservation, and viability: 

There are too many unknowns concerning this species to determine ecological conditions for recovery, 
conservation and viability.  It has been noted by Atchley and Madsen (2002) that because it grows in 
easily accessible places (shallow water) it may be vulnerable to activities such as recreation, livestock 
grazing, fire suppression, etc.  
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Key uncertainties and information needs/gaps: 

There are a large number of information gaps and research needs for this species.  Sorting out the 
taxonomic issues is key, but beyond the scope of Forest Plan revision. Until the taxonomic issues are 
resolved, the following suggestions are applicable to help conserve the known occurrences in Colorado: 

• Re-visiting and detailed mapping of the known occurrences 

• Surveying for new populations 

• Defining and measuring habitat and microhabitat characteristics 

• Identifying any imminent threats to the existing occurrences 

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 low, due to 
its G5 global status and limited occurrences on the RGNF.  Existing management practices are 
not known to be causing detrimental impact.  However, 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, as well as negative search results, are recorded in the appropriate 
electronic database.  Additional occurrences increase the odds in the confidence of 
assessing population viability, especially with greater geographic separation.  Finding 
additional occurrences helps inform whether additional monitoring is needed and at what 
intensity. 

b. Revisit and monitor the historical element occurrences to document presence or 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 are occurring to the known occurrence.  
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 – as little has been reported for this species there appears to be a great deal of research 
opportunities available including the following: 

a. Reproductive biology, autecology, and demography - there are many unknowns about 
this species’ life cycle suggesting numerous areas of potential research.   
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b. Genetics - 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 effects.   
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Map of Known Occurrences: 

 

Figure 1.  Isoetes tenella (Isoetes setacea ssp. muricata) occurrences on the RGNF. 


