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ABSTRACT 
 
The California Native Plant Society (CNPS), US Forest Service (USFS), and 

collaborating partners have prepared a report summarizing the current knowledge of fens 
throughout 11 National Forests of the Sierra Nevada and adjacent areas.  The report 
reviews existing literature and unpublished studies, summarizes USFS efforts to inventory 
fen resources, analyzes data compiled from over 800 fen surveys, and identifies gaps in 
available data.  In the past decade, standardized procedures have been developed to 
survey and monitor fens; these procedures are further revised in this report based on work 
conducted by CNPS and USFS in 2009-10.   

Our analysis includes a classification and key to fen vegetation types at both the 
alliance and association levels, expanding our existing knowledge of wetland vegetation in 
California.  The report discusses important habitat factors, such as pH and geomorphology, 
and identifies impacts and threats related to fens.  Comparisons are made to other types of 
peat-forming wetlands in California and to fens elsewhere in North America.  Other results of 
our analysis include a comprehensive listing of rare plant species associated with fens, as 
well as a determination and listing of rare fen vegetation.  This assessment highlights the 
floristic biodiversity and rarity of fens, provides a framework for future management 
decisions, and identifies research and monitoring priorities. 

 
 

BACKGROUND 
 

Fens are peat-forming wetlands, supported by nearly constant groundwater inflow 
(Bedford and Godwin 2003).  Their permanent saturation creates oxygen-deprived soils with 
very low rates of decomposition, allowing the accumulation of organic matter produced by 
wetland plants.  Fens form and are maintained only in a hydrologic regime that creates 
perennial soil saturation on the time scale of millennia.  The thickness of organic soil 
required for an ecosystem to be classified as peatland varies around the world.  In Europe, 
30 cm of organic soil thickness is defined as sufficient (Moen 1995), while in the United 
States (Soil Survey Staff 1994, 1999) and Canada (Zoltai 1988) organic thickness must 
equal or exceed 40 cm to qualify as a peatland.  The deep organic layer in fens means that 
plants root in the peat and derive all, or almost all, of their water and nutrients from the peat 
body, rather than the underlying mineral layer. 

Fens are a widely distributed wetland type world-wide, particularly in the northern 
latitudes.  In California, fens have formed in many mountainous areas and vary in botanical, 
ecological, geochemical, and hydrologic characteristics.  All peatlands in the Sierra Nevada 
are fens supported by groundwater flow (Benedict and Major 1982).  In the Sierra Nevada, 
conditions for the accumulation of peat are improved by lower average annual air 
temperatures due to elevation, further slowing rates of decomposition.  Fens can be 
differentiated from other peatlands, such as bogs, by their water source.  Bogs are 
peatlands formed and maintained by rainfall, which do not occur in a climate with a 
pronounced dry season as in California (Weixelman and Cooper 2009). 

Fen peat bodies accumulate very slowly and persist for thousands of years (Wood 
1975).  Fens also are hotspots of biological diversity.  In California, the perennial supply of 
water provides refugia for plant and animal species that persist only in fens.  Many of these 
species have the main ranges of their distribution far to the north in Alaska and Canada 
(Chadde et al. 1998), with their southernmost range in California or Rocky Mountain fens.  
The presence of water in fens makes them an important component of surrounding forest 
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ecosystems, providing moisture and forage for animals, including livestock, in drought 
situations (Cooper and Wolf 2006a).  

 
 

INTRODUCTION 
 

In the Sierra Nevada, fens have not been well-studied or inventoried until the last 
decade.  They often occur in meadow complexes consisting of areas of wet meadow 
(usually saturated for 1-2 months; Benedict 1983) intermixed with fens that stay saturated 
for most or all of the year.  Meadow complexes occur in the Sierra Nevada where there are 
seasonally saturated soils (Cooper and Wolf 2006a), and are generally surrounded by 
conifer forest.  A meadow complex may also contain areas of dry meadow, which are wet for 
only a few weeks during snowmelt (Benedict 1983, Cooper and Wolf 2006a).  Meadows are 
dominated by herbaceous plants, while fens may also have high cover of woody vegetation 
and/or mosses.  Most fens in California are less than a hectare in size. 

Fens are among the most sensitive habitat types USDA Forest Service’s Sierra 
Nevada Forest Plan Amendment 2004 (SNFPA)), and in State Natural Community 
Inventories of California (CNDDB 2009).  The 2001 version of the SNFPA (also known as 
the Sierra Nevada Framework), supplemented in 2004, brought fens to the attention of 
Pacific Southwest Region National Forests by requiring that inventories for “bogs and fens” 
be completed as part of  NEPA project analyses and that fens be maintained, restored, 
preserved, and/or enhanced.  Fens were determined to be particularly important for their 
biological diversity and as habitat for species of Sphagnum, Meesia, and other bryophytes.  
Eight species of Threatened, Endangered, or Sensitive (TES) plants were grouped into the 
Bogs and Fens Guild for analysis in the SNFPA, including Botrychium ascendens, B. 
crenulatum, B. lineare, B. montanum, Meesia triquetra, M. uliginosa, Oreostemma elata, and 
Scheuzeria palustris ssp. americana.  Originally the SNFPA (2001) criteria for defining fens, 
included, but was not limited to, “presence of: (1) sphagnum moss (Sphagnum spp.), (2) 
mosses belonging to the genus Meesia, and (3) sundew (Drosera spp.)”.   

Since that initial direction to inventory and maintain fens, additional criteria of soil and 
hydrology were developed for fen identification in the Pacific Southwest Region (Region 5) 
through discussions in workshops and with experts.  Further study also has demonstrated 
that both Sphagnum and Meesia can be found growing in non-fen habitats in Region 5 
(Sanger, pers. comm. 2007;  Tuitele-Lewis, pers. comm. 2007).  While the vegetation of fens 
always includes wetland plant species, few of them show complete fidelity to fens.  
However, one factor required for the persistence of a fen ecosystem is the presence of peat-
forming vegetation (Patterson and Cooper 2007).  The percentage of peat-forming plants is 
a necessary component to maintain peat formation, and is therefore a checklist item for 
assessing the functioning condition of fens in this region (Weixelman and Cooper 2009).  
Weixelman and Cooper (2009) provide an appendix listing plant species that have been 
found in fens and whether they are believed to be peat-forming or not.   

A primary criterion chosen for Region 5 fen determination is the requirement of at 
least 40 cm of peat in the upper 80 cm of the soil profile.  This rule is based on the definition 
of a Histosol which requires half or more of the top 80 cm to be of organic horizons (Soil 
Survey Staff 1999).  Another primary criterion for fen determination is soil saturation for most 
of the year.  As a measure for this characteristic, surveyors determine whether the water 
table is within 20 cm of the soil surface during July and August of a normal precipitation 
year.  The choice of this measure is based on studies of fens in the Southern Rocky 
Mountains (Cooper 1990, Chimner and Cooper 2003a) and in Sweden (Silvola et al. 1996), 
which found that only those areas with soil saturation or a water table within 20 cm of the 
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soil surface through most of July and August accumulated peat (Weixelman and Cooper 
2009).   

California fens are rare natural communities because of their ecological 
characteristics (CNDDB 2009, Sawyer et al. 2009), and recent detailed surveys indicate that 
each fen/meadow complex may contain few to many vegetation types, which are not 
necessarily rare.  Beyond using factors such as soils, geomorphology, and hydrology, fens 
can be classified by their vegetation type, rarity, and diversity.  Almost 50 different plant 
communities were identified in fens of the Sierra Nevada (Cooper and Wolf 2006a), based 
on the repeated co-occurrence of specific vascular and nonvascular plants.  By identifying 
vegetation assemblages of fens, we are able to better understand the plant species as well 
as environmental factors that define this rare wetland habitat. 

Fens can be threatened by resource use affecting the watershed such as livestock 
grazing and trampling, timber harvest, road building, off-road vehicle use, water pumping, 
and water pollution.  Any condition or activity that disturbs the hydrologic regime or soil 
temperature of a fen, causing drying or warming, may threaten the function of that fen.  The 
semi-arid landscape of California makes these systems especially vulnerable to regional 
climatic warming and drying.  The SNFPA (USFS 2001, 2004) identified five major threats to 
the Bog and Fen Guild: hydrologic alteration, mechanical treatments, stock trampling, roads, 
and off-road vehicles.  Impacts reported from recent inventory surveys, including road and 
trail construction, ground and surface water pumping, and grazing activities that increase 
bare peat or cause development of headcuts, have the potential to disturb the hydrologic 
regime.  Other activities that could threaten or destroy a fen include removal of significant 
amounts of peat, excessive deposition of mineral soil or debris on to the surface of the fen, 
or changes in the nutrient composition of the groundwater.   

 
 

OBJECTIVES 
 

This report summarizes the state of knowledge of fens on USDA Pacific Southwest 
(PSW) Region Forest Service lands of the Sierra Nevada and adjacent areas (Figure 1).  In 
addition to reviewing the existing literature and unpublished reports which cover fens of the 
PSW Region, it provides an analysis of recently collected and compiled data from fen 
surveys throughout 11 National Forests.  The status of efforts to inventory fen resources is 
summarized, and gaps in available data are identified.  Since 2001, efforts to improve the 
identification and monitoring of fens have led to standardized procedures that are further 
revised and provided as an appendix to this report.  Vegetation data from over 700 fen 
surveys have been analyzed to develop a classification and key to fen vegetation types at 
both the alliance and association levels, adding significantly to knowledge of wetland 
vegetation in California.  Comparisons are made to other types of peat-forming wetlands in 
California and to fens elsewhere in North America.  A comprehensive listing of rare plant 
species found in fens of this region adds to our understanding of the importance of this 
habitat to floristic biodiversity.  In addition to vegetation classification, fen habitat factors, 
such as pH and geomorphology, and impacts and threats to fens are discussed.  We identify 
the most sensitive habitats that require protection.  Finally, management standards and 
needs are reviewed, as well as research and monitoring priorities.    
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Figure 1.  Project Area for a collaborative Fen Conservation Assessment for Sierra Nevada 
Forests including the University of California, Davis; the California Department of Fish and 
Wildlife; the California Native Plant Society; and the USDA Forest Service Pacific Southwest 
Region. 
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PHYSICAL SETTING 

Climate 

Fens can form in almost any climate where water inputs are sufficient to maintain 
perennial soil saturation and peat-forming conditions, and where mineral sediment input or 
erosion is minimal.   Soil temperatures must be sufficiently low to limit microbial activity and 
decomposition (Weixelman and Cooper 2009).  In addition, these conditions must remain 
stable over long periods of time to allow the accumulation of peat.  Peat accumulates at a 
very slow rate, estimated to average of 20 cm (between 11 and 41 cm) per thousand years 
in the Rocky Mountains (Cooper 1990, Chimner and Cooper 2002).  Because fens are 
currently defined as having a minimum peat accumulation of 40 cm, their development may 
require 2,000 years.  When considered in combination with the relative scarcity of the 
habitat and its vulnerability to physical disruption, it is clear why fens have been identified as 
one of the most sensitive habitats in California. 

The climate of the Sierra Nevada Mountains (as well as the southern Cascades and 
San Bernardino Mountains) has seasonal variation in both temperature and precipitation.  
Fen locations in the PSW Region’s National Forest (NF) lands fall into four different climate 
types according to the Koeppen Climate Classification of California (Kauffman and 
Vondracek 2002; Godfrey 1999) based on temperature, precipitation, and seasonality 
(McNight and Hess 2000) at a resolution of approximately 2 km.  The majority are within the 
“Mountains and Plateau/Cold Winter” type.  One quarter of the fens are within the 
“Mediterranean – Cool Summer” zone.  Smaller fractions are found in the “High 
Mountains/Very Cold Winter/Mild Summer” and “Highland/Timberline/ Very Cold Winter/Cool 
Summer” (restricted to Inyo NF and nearby portions of the Sierra NF) climate classifications.   

Fens are found across a wide range of average annual precipitation, from 355 to 
2603 mm (PRISM 2006a), with a mean of 1320 mm per year.  The lowest annual 
precipitation is in the “High Mountains” climate type, found in Inyo NF.   The highest annual 
precipitation is in the “Mountains and Plateau” zone, found in Plumas NF.  

Elevations of fens in the project area range from 1174 m (3850 ft) on the Plumas NF 
to 3643 m (12,000 ft) on the Inyo NF.  Elevation was derived from a Digital Elevation Model 
(USGS 2000) in cases where it was not recorded by surveyors.  Fens also occur at lower 
elevations in California.  Inglenook Fen, for example, occurs near sea level on the coast 
near Fort Bragg (Baker 1972). 

Average annual minimum temperatures for fens in the project area vary from -7ºC to 
5ºC (20-41ºF, PRISM 2006c), and are correlated strongly with elevation rather than latitude.  
The highest minimum temperatures (both annual and January) occur at Plumas NF, located 
at the lowest elevations; while Inyo, located at the highest elevations, has the coldest 
minimum temperatures.  Almost half of the fen locations have modeled average annual 
minimum temperatures above freezing, even as far north as Lassen NF.  These warmer 
average annual minimums.occur primarily at the lower western elevations of the mountain 
range.  All fen locations reach freezing temperatures in winter;  average January minimum 
temperatures range from -14 to -1ºC (7º to 31ºF) with a mean of 21ºF (-7ºC).  Average 
annual maximum temperatures vary from 3 to 18ºC (37 to 65ºF).  Average July maximum 
temperatures vary from 13 to 32ºC (56 to 90ºF), with a mean of 24ºC (75ºF, PRISM 2006b). 
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Hydrology and Landforms 
 

By definition, the long-term saturated condition required for fens is maintained by 
groundwater inflows.  The underlying geology controls the flow of groundwater and whether 
it occurs close to the surface.  Therefore, the influence of precipitation falling directly on the 
fen is small compared with the importance of the size and climate of the watershed that it 
falls in.   Cooper & Wolf (2006a) used GIS to estimate the size of the watersheds draining to 
each fen that they sampled.  They found a general relationship between the size of the 
watershed and the thickness of the peat body in the fen.    

As previously mentioned, it has been determined in other regions of the West that 
the water table should remain within 20 cm of the soil surface for most of the growing 
season to maintain the accumulation of peat.  Intentional or unintentional alteration of the 
hydrologic regime due to human activities is one of the major threats to fen health 
(Weixelman and Cooper 2009).  Water diversions, groundwater pumping, and ditches 
clearly impact the hydrologic condition of a fen.  Nearby roads can interfere with water 
inflows by increasing or decreasing runoff to a fen (Patterson and Cooper 2007).  Natural 
surface or subsurface water flow patterns may also be altered by land use practices 
(Weixelman and Cooper 2009).  Damage to the fen surface from people, livestock, or off-
road vehicles, has the potential to increase the exposure of bare peat, allowing drying and 
decomposition of peat. 

Channelization of surface water flow due to gullies or head cuts is generally an 
adverse condition in fens.  Spring channels flowing into a properly functioning spring fed fen 
may be dispersed by the vegetation to become sheet-flowing water rather than channeled 
flow (Bishop and Bishop 2007).  Erosion-caused channels that flow through and out of fens 
may tend to dewater the area.  Channel incision into the peat body can trigger erosion and 
organic matter decomposition, as well as a lowering of the water table.   

Only specific landforms allow surface discharges of groundwater at a rate sufficiently 
slow to result in perennial saturation.  Both local- and landscape-scale geologic and 
geomorphic patterns control the location of groundwater discharge, thereby determining 
where fens develop and can be maintained (Benedict 1982).  The hydrologic condition of a 
fen is known to occur in four geomorphic settings in the Sierra Nevada, (1) slopes, (2) 
basins, (3) spring mounds, and (4) lava bed discontinuities (Cooper and Wolf 2006a).  
Figures 2-6 and portions of the text in this section are taken directly from Cooper and Wolf 
(2006a).   

Sloping fens are the most common type in the study area and form at the base of 
hills where groundwater discharges to the surface, as illustrated in Figure 2.  Groundwater 
discharges into the fen from the landscape above it and sheet-flows through the fen.  
Sloping fens can also occur on hillslopes where groundwater discharges from alluvial fans, 
glacial moraines, and other aquifers.  Slopes can be steep or gentle and, although small 
pools may occur, large areas of open water are never present.  Typically, sloping fens have 
water slowly flowing over the fen surface during most or all of the summer.  Because sloping 
fens have high drainage rates, they require a constant flow of ground water to maintain soil 
saturation (Cooper and Wolf 2006a). 
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Figure 2.  Diagram of sloping fen complex taken from Cooper and Wolf (2006a).  Green area at 
toe of slope represents the fen area.   

Figure 3.  A strongly sloping fen in the Stanislaus National Forest. 
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Basin fens originated as lakes or ponds and formed as the pond was filled with 
partially decomposed plant remains (Figure 4).  Basin fens are typically flat, and occur near 
or on the margin of open water.  Basin fens are widespread in North America and may be 
quite large, such as Cooper Swamp on the Lassen NF.  Often basin fens have floating mats 
that quake, and rise up and down as the pond water levels change, maintaining contact 
between the peat surface and the water level.  

Figure 4.  Illustration of basin type fen, which is supported by both surface and ground water 
inflow, taken from Cooper and Wolf (2006a).  Water levels in the basins tend to be very stable, 
and floating peat mats are common.  Inset photo is of Domingo Lake on Lassen NF.  

Spring mounds, which are localized points of groundwater discharge, often support 
small fens (Figure 5).  Many spring mound fens are only tens of meters in diameter, but they 
are morphologically and ecologically distinct.  Spring mound fens may form within a sloping 
fen complex, and indicate the location of a strong upward groundwater discharge (Cooper 
and Wolf 2006a).  A spring mound can be considered a topographic feature of a fen 
meadow.  Such topographic features, which include berms and pools, are commonly 
observed in fens, and may range in size from only centimeters of relief to many decimeters 
(Bishop and Bishop 2007). 
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Figure 5.  Diagram of spring mound fen taken from Cooper and Wolf (2006a).  Inset photo 
shows a spring mound in Stanislaus NF. 

 

The fourth geomorphic type is found where lava beds overlie each other, such as in 
Lassen NF in the southern Cascade Range.  Typically the younger overlying lava flowed 
over older lava, melting the surface rocks, forming a nearly impermeable surface, and 
creating a geological discontinuity.  The upper lava may have fractured as it cooled, or was 
covered with glacial till, and became a large aquifer for snowmelt recharge (Patterson and 
Cooper 2007).  Lava-discontinuity fens may occur on very steep slopes, yet have thick peat 
bodies and well-developed fen vegetation (Figure 6). These spring complexes may be very 
large and produce perennial flows of water.  
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Figure 6.  Diagram of fen formed where ground water discharges at a lava bed discontinuity, 
taken from Cooper and Wolf (2006a).  Fens of this type are common in the southern Cascade 
Range on the Lassen National Forest.  Inset photograph shows the Willow Creek 2 fen site. 

 

Water Chemistry and Soils 
 

In general, the higher the ratio of input derived from surface or groundwater relative 
to input by precipitation, the greater the pH, cation concentrations, and available nutrients of 
a peatland will be (Bridgham et al. 1996).  Because fens are predominantly groundwater fed, 
the water chemistry of a fen habitat is largely determined by the bedrock of the entire 
watershed.  Granitic rocks produce low pH waters, while limestone and volcanic rocks 
produce water with higher pH.  In glaciated areas, the bedrock may be blanketed by till, 
alluvium, and other deposits that have an influence on water flow paths and chemistry.  
Fens covered in this study had pH values ranging from 4.2 to 7.5 in surveys by the USFS, 
with unusually high measures of 8.0 on Convict Basin limestone/marble in the Inyo NF 
(reported by Cooper and Wolf 2006a), and an equally high pH at Alkali Fen in the Plumas 
NF (see Table 2). 
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Regional differences in groundwater chemistry are attributable to regional differences 
in lithology, which is indicated by a high variation in pH among National Forests.  Although 
several Forests have distinct, homogenous bedrock types (e.g., largely volcanic substrates 
on the Lassen and granitic on the Sierra), others have considerable heterogeneity in their 
lithology.  In an effort to organize this variability, Cooper and Wolf (2006a) categorized 
bedrock into five different types in their Sierra Nevada sites:  Crystalline, Metamorphic, 
Sedimentary, Volcanic, and Convict Basin Marble (Carbonate).  Crystalline bedrock can 
include gabbro, a mafic rock that is rich in magnesium and iron.  The metamorphic category 
includes serpentite and peridotite, which are characterized as having a low calcium to 
magnesium ratio.  These nutrient ratios are toxic to many plants and therefore influence 
plant species compositon. 

There is an existing practice of classifying fens by their pH (Sjörs 1948, Cooper and 
Andrus 1994).  Mineral ions are more readily available to plants as pH increases, because 
higher pH values are driven by higher ion concentrations.  Fens with the lowest pH levels 
are categorized as poor fens (pH < 5.5; Weixelman and Cooper 2009), meaning they are 
poor in both species diversity and in mineral ions.  Fens with the highest pH levels (pH > 
6.9) are extreme rich fens.   Plant species composition varies along this pH gradient, and 
therefore pH influences vegetation type (Vitt and Chee, 1990).   

Like vascular plants, the distribution of bryophytes is also influenced by the pH of 
their water source.  Poor fens are dominated by Sphagnum species and other mosses, and 
have been described as bog-like.  In poor fens, vascular plants may be present as scattered 
individuals rather than as the dominant cover (Chadde et al. 1998).  In regions where bogs 
and fens are both present (i.e., British Columbia, MacKenzie and Moran 2004), they can be 
distinguished by pH and plant community floristic composition; bogs have a pH of < 5.5 and 
ericaceous woody plants or Sphagnum species dominate.  The genus Drepanocladus 
includes species that occur in extreme rich fens and those that occur in poor fens.  Rich fens 
are generally covered by mosses within the “brown moss” group, Amblystegiaceae, which 
includes  Drepanocladus (Chadde et al. 1998).  Meesia triquetra is considered to be an 
indicator of rich fens having high pH and calcium concentrations (Montagnes 1990).  
Philonotis species are found in moderately rich or extreme rich fens (Weixelman and Cooper 
2008).   

Other aspects of water chemistry are also controlled by bedrock type.  Lab testing by 
Cooper and Wolf (2006a) showed that concentrations of various elements varied according 
to lithology.  Electrical conductance (EC) can be measured in the field and is directly related 
to the concentration of total dissolved solids, particularly the cations Ca, Mg, Na, and K, and 
the anion HCO3.  The availability of ions can influence the suitability of fens for some 
species.  For example, in the montane and subalpine zones Kobresia myosuroides occurs 
only in the calcium carbonate rich soils of extreme rich fens.  Higher EC values indicate 
higher ion concentrations are available to fen plants, and they typically correlate with higher 
pH values.  EC values were recorded in the field for 127 of the stands analyzed in our 
vegetation classification, and ranged from 6 to 411 microsiemens per cm. 

Water chemistry is especially important in fens since plants depend on soil water for 
their mineral nutrients (in contrast to upland plants that receive most of their nutrition from 
mineral soil, which is below the peat body of fens and not reached by fen plant roots).  Wet 
meadows contain less peat and plant roots have access to mineral substrate.   

In general, soils can be categorized as mineral or organic.  Organic soils are 
sometimes described as peat or muck, and they differ from mineral soil in their organic 
carbon content.  The amount of organic carbon (OC) required for soils to be classified as 
organic depends on the clay content of the soil.  To be defined as organic, soil OC must be 
greater than 18% if the soil is greater than 60% clay, and it must be greater than 12% OC if 
without clay (Soil Survey Staff 1999).  For intermediate amounts of clay, the amount of OC 
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must be > 12 + (0.1 * % clay) (Soil Survey Staff 1999).  For example, a soil that is 20% clay 
would be classified as mineral if OC is less than 14%, and as organic if OC is greater than 
14%.   

While peat often has a distinctive appearance when examined in a soil pit in the field, 
soil samples are recommended for lab testing of OC content.  One method of estimating 
organic content is to ignite a sample, measured with precision balances, at very high 
temperatures.  The amount lost on ignition is equivalent to approximately one-half the 
amount of organic matter in the soil (Cooper and Wolf 2006a).  For example, if 50% of the 
sample is lost when ignited then the sample contained approximately 25% OC (Bhatti and 
Bauer 2002).   

Cooper and Wolf (2006a) measured the thickness of the peat body in their fen 
stands by probe and compared it across elevation, slope steepness, fen watershed size, 
and the Forest in which it was located.  Peat thicknesses varied from 40 cm up to at least 
250 cm, and averaged 60-80 cm thick.  No relationship existed between peat thickness and 
elevation or Forest.  There was, however, a relationship between slope and peat thickness, 
where the steepest fens tended to have the thinnest peat bodies.  They also compared peat 
thickness to percent organic matter and found no relationship (Cooper and Wolf 2006a). 

 
 

BIOLOGICAL SETTING 
 

The fens of the Sierra Nevada region occur within a montane to subalpine coniferous 
forest landscape, which comprises a large and economically important ecosystem in 
California.  Forest vegetation patterns vary with elevation, latitude, and location.  Ponderosa 
pine-mixed conifer (e.g., Pinus ponderosa–Calocedrus decurrens alliance) occurs at lower 
elevations, Jeffrey pine and white fir-mixed conifer (e.g., Pinus jeffreyi and Abies concolor–
Pinus lambertiana alliances) at mid-montane locations, and red fir and lodgepole pine (Abies 
magnifica, Pinus contorta ssp. murryana, and Tsuga mertensiana alliances) at upper 
montane locations (Fites-Kaufman et al. 2007).  Wetland vegetation types commonly 
associated with fens include mountain alder (Alnus incana) and willow (Salix spp.) thickets, 
or wet meadows dominated by Carex nebrascensis or Deschampsia, although these types 
usually have less peat formation and more aerated soils.  

A combination of physical factors that are exceptionally stable in fens results in 
extreme environmental conditions for plant species not found in other wetland systems 
(Chadde et al. 1998).  The anaerobic, nutrient-poor, and sometimes acidic conditions slow 
the decay of organic matter and allow the accumulation of peat.  These conditions may limit 
plant growth, so that peat accumulation is slow and species often appear to have lower vigor 
in fens than in nearby aerobic conditions.  Fen plants are rooted in peat rather than mineral 
soil and obtain nutrients from groundwater.  Plants that are tolerant of fen and other wetland 
conditions often have specialized morphology such as aerenchyma, lenticles, or 
pneumatophores; or the ability to carry out anaerobic metabolism (Craft 2001).  They are 
adapted to the waterlogged environment, acidified water, and nutrient deficiency 
(Weixelman and Cooper 2009).  Mosses are often a conspicuous and abundant component 
of fen vegetation.   

Fens tend to display varied microtopography, such as spring mounds, benches, and 
pools, that results from natural physical or biological processes (Bishop and Bishop 1997).  
The consequent habitat diversity influences the species composition and growth rates of the 
plant communities that grow there (Macdonald and Yin 1999). 

Fen vegetation in California has been classified recently in the Sierra Nevada and 
southern Cascades (Cooper and Wolf 2006a), and in a few regional studies that include 
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riparian and wetland types (e.g., Benedict 1983, Cooper and Wolf 2006a, Halpern 1986, 
Nachlinger 1985, Manning and Padgett 1995, Potter 2005, Smith 1998, Taylor 1984, 
Weixelman et al. 1999). As with vernal pools, fens are habitats that contain many vegetation 
types.  Both past and recent efforts afford us with a general knowledge of fen vegetation. 

The relative influence of topography and fen geomorphology has not been 
definitively studied in relation to vegetation associations and alliances in California.  Differing 
fen hydro-geomorphic settings have commonly been used to define and differentiate fens in 
other studies (see Cooper and Wolf 2006a, Faber-Langendoen 2001, and other papers).  
However, the applicability of this approach throughout California has yet to be thoroughly 
studied.  Poor fens, rich fens, and other categories based on water and substrate chemistry 
also have not been thoroughly investigated with regard to specific fen plant associations, 
which is one goal of our current project.  
 
 
Summary of Previous Knowledge of Fen Vegetation 
 

Basin and sloping fen types vary in their ecological, geochemical, and hydrologic 
characteristics resulting in the development of different vegetation types.  The typical 
vegetation of basin fens includes Carex limosa, which is common in basin fens throughout 
boreal regions of the world.  This species, along with Menyanthes trifoliata, forms stands on 
floating mats at Silver Lake in Plumas NF (Cooper and Wolf 2006a) and forms stands with 
Mimulus primuloides at Grass Lake in the Lake Tahoe Basin (Beguin and Major 1975) in the 
northern Sierra Nevada.  Sphagnum teres and S. squarrosum are common, as well as 
vascular plants such as Carex lasiocarpa, and Dulichium arundinaceum.  Carex utriculata, 
another widespread peatland species, forms stands in the Sierra Nevada (Benedict 1983, 
Cooper and Wolf 2006a, Halpern 1986, Nachlinger 1985, Taylor 1984), in the Cascades 
(Cooper and Wolf 2006a, Smith 1998), and in the Sweetwater and Excelsior Mountains 
(Manning and Padgett 1995, Weixelman et al. 1999). This sedge may dominate an entire 
fen, or occur with other communities.  For example, stands of Carex lasiocarpa, C. simulata, 
C. vesicaria, Juncus nevadensis, Triantha occidentalis, and Vaccinium uliginosum co-occur 
with C. utriculata stands (Cooper and Wolf 2006a).   

Sloping fens vary more in species composition and environmental conditions than do 
basin fens.  Cooper and Wolf (2006a) categorized the vegetation communities of their 
sloping fens according to richness and productivity, determined by water chemistry 
measures.  They surveyed a few high-elevation extreme rich fens (with high pH), supporting 
several plant species that do not occur elsewhere in California.  Their vegetation is very 
distinctive and unlike that of other fens in the state, e.g., Kobresia myosuroides – Thalictrum 
alpinum type.  Major and Bamberg (1963) were the first to note the similarity of this and 
other alpine vegetation of the Convict Creek watershed to that of alpine vegetation of the 
Rocky Mountains.  

Rich sloping fens are associated with volcanic substrates, and poor fens are 
generally associated with granitic substrates.  Rich sloping fens with low productivity include 
stands dominated by Eleocharis quinqueflora.  Stands of Carex utriculata are common and 
described as having high primary productivity in rich fens, while similar stands dominated by 
C. alma or C. amplifolia  have been recorded in only one rich fen each in the Sierra Nevada 
to date.    

Sloping fens with a transitional nutrient status (between rich and poor) support the 
greatest number of vegetation alliances, including those characterized by Camassia 
quamash, Carex echinata, C. illota, C. jonesii, C. lenticularis, C. luzulina, C. nebrascensis, 
C. scopulorum, C. simulata, C. utriculata, Mimulus guttatus, Oxypolis occidentalis, 
Phalacroseris bolanderi, Philonotis fontana, Sphagnum subsecundum, and Triantha 
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occidentalis (Cooper and Wolf 2006a).  Some have, to date, been found in only a single fen 
complex, while others are more widespread.  The moss-dominated Eleocharis quinqueflora–
Drepanocladus (aduncus, sordidus) community type occurs in many fens as one of the most 
sampled transitional fen types by Cooper and Wolf (2006a).   

Lastly Cooper and Wolf (2006a) define a final grouping of fen community, sloping 
fens with low nutrient status, distinguished by Kalmia polifolia, Rhododendron columbianum, 
and Vaccinium uliginosum alliances, which have been called acid shrub fens.  Cooper and 
Wolf (2006a) have given us a better knowledge of one of the rarest habitats in the state, and 
more recent data collection by Forest Service staff (2003-2009) will give us further insight.   

While fens occupy a small fraction of the area of California, they provide habitat for 
an important part of its flora.  Vegetation in fens is diverse, with some vegetation types 
restricted and others occurring broadly.  Some types have similar species composition no 
matter where they occur; others vary in associated species regionally even though the 
dominant species remains constant.  Some alliances are restricted to fens; others are not, 
and the same alliance can occur in different fen types.  Further studies in the un-sampled 
Klamath Mountains and in under-sampled areas of the southern Cascades, Sierra Nevada, 
and San Bernardino Mountains will continue to improve our knowledge of fen vegetation in 
California. 

 
 

BIOGEOGRAPHY OF FENS 

Origins of the California fen flora 
 

Globally fens are distributed throughout cooler climates where their basic 
requirements -sufficient water availability exceeding evapotranspiration, and anoxic 
conditions inhibiting decomposition - can be met.  Temperature and precipitation gradients 
are pronounced from north to south in California and adjacent western states so that fens, 
though relatively common in the wet and cool Pacific Northwest, become more restricted to 
the immediate coast or the higher mountains in summer-dry California.  The southernmost 
coastal fens are probably in northern Monterey County (based on distribution of coastal fen 
indicators such as Rhododendron columbianum), while the southernmost mountain fens in 
California apparently occur in the Transverse Ranges of San Bernardino County. 

The California climate has experienced substantial oscillations throughout the last 
few hundred thousand years and has been for thousands of years largely influenced by a 
summer-dry Mediterranean climate.  California fen ecosystems only persist in areas that 
have maintained appropriate hydrological conditions, and these are highly localized.  
Species composition in fens is influenced both by colonization and local extinction events.  
Many fens in the Sierra Nevada and the Klamath Mountains, or in some cases the lakes that 
underlay them, have been shown to exist for thousands of years (studies of fen varves in 
Klamath and Sierra Nevada mountains; Daniels et al. 2005, Mohr et al. 2000), however 
glaciation as recently as 14,000 years before present was probably extensive enough to 
have eliminated larger basin fens and many other sloping fens in glacially carved valleys or 
mountain slopes at elevations higher than about 4000 to 6000 ft. in any part of California.  
Fen colonization is enhanced by most fen species’ dispersal facility.  Mosses, sedges, 
grasses, small seeded ericaceous shrubs, and other plants typical of fens are excellent 
dispersers (Mueller and van der Valk 2002).  Part of the strategy of plants adapted to 
isolated wetland conditions, whether marshes, springs, fens, or bogs must include the 
capacity for dispersal.    
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One way to get a sense of the biogeographic uniqueness of fens is to review national 
lists of rarity for many of the diagnostic plant species of different fen associations or 
alliances.  Table 1 shows 74 diagnostic fen species in California and their Global and State 
ranks as defined by NatureServe (2009).  Sixty-six (89%) of the species have a Global rank 
5 (G5), meaning widely distributed throughout a broad range and are not threatened by 
limited population size or restricted current distribution.  Many of these G5 species are 
common throughout western North America and even throughout much of the continent.  
Some, such as Sphagnum teres, Carex limosa, or Carex utriculata are found throughout the 
boreal regions of Eurasia as well as North America.  About 8 of the 74 species (11%) listed 
in Table 1 are restricted to California and adjacent states.  These include Oxypolis 
occidentalis, Phalacroseris bolanderi, Narthecium californicum, and Darlingtonia californica.  

Unlike several other rare vegetation types of California (e.g., vernal pools, serpentine 
vegetation, maritime chaparral), the fen vegetation of California is composed of species 
which, with only a few exceptions, have very broad ranges.  Despite many of the fen species 
having broad ranges, many are not abundant in California and a number of them are 
nowhere abundant.  Since some species are restricted largely to fens, they may be globally 
widespread but nowhere common.  Other species may be common elsewhere such as in 
the northern portions of North America, but restricted or even rare in California.  Nationally, 
NatureServe (2009) catalogs global rarity rankings of species using “G-ranks”, and local 
state rankings of species using “S-ranks”.  The state interpretation of “S-ranks” by the 
California Natural Diversity Database (CNDDB 2009) considers several globally common G5 
species as locally restricted in California.  Another indication of rarity within the state is found 
in the CNPS Inventory of Rare and Endangered Plants (CNPS 2009), now indicated by the 
acronym CRPR for California Rare Plant Rank (formerly CNPS List).  Table 1 lists the S-
ranks and CRPR for these locally restricted species, in which about 18% of the species 
listed are known to be rare in California.  However, since CNDDB does not have complete 
information about all species in California with high G ranks, this number is only an 
indication of the state rarity of globally common species that occur in fens in California, 
rather than a true percentage.  
 
 

Table 1.  Global and State ranks and generalized distribution for fen indicator taxa from 
California (based on named taxa as indicators or local dominance types in preliminary 
analysis of fen vegetation classification).  Distribution symbols used:  B = broadly distributed 
across continent or beyond;  C = largely limited to California floristic province;  W = through 
much of western North America. 
 

Taxon Global 
Rank State Rank CRPR General 

Distribution 
Allium validum G5   W 
Alnus incana G5   B 
Aulacomnium palustre G5   B 
Bistorta bistortoides G5   B 
Bryum pseudotriquetrum G5   B 
Calamagrostis canadensis G5   B 
Camassia quamash G5   B 
Campylium stellatum G5   B 
Carex alma G5   W 
Carex amplifolia G4   W 
Carex aquatilis G5   B 
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Taxon Global 
Rank State Rank CRPR General 

Distribution 
Carex canescens  G5   B 
Carex echinata  G5   B 
Carex illota  G4G5   B 
Carex jonesii G5   W 
Carex lasiocarpa G5 S1.3 2.3 B 
Carex lenticularis G5   B 
Carex limosa G5 S3? 2.2 B 
Carex luzulina G5   B 
Carex nebrascensis G5   B 
Carex scopulorum G5   B 
Carex simulata G5   B 
Carex subfusca G5   W 
Carex subnigricans G5   B 
Carex utriculata G5   B 
Carex vesicaria G5   B 
Comarum palustre (Potentilla palustris) G5   B 
Darlingtonia californica G3G4 S3.2 4.2 C 
Dasiphora fruticosa G5   B 
Deschampsia cespitosa G5   B 
Drepanocladus aduncus G5   B 
Drosera anglica G5 S2S3 2.3 B 
Dulichium arundinaceum G5   B 
Eleocharis quinqueflora G5   B 
Eleocharis parishii G5   B 
Eriophorum crinigerum G5   C 
Eriophorum gracile   G5 S3.3 4.3 B 
Glyceria elata (striata) G5   B 
Juncus arcticus var. balticus G5   B 
Juncus arcticus var. mexicanus G5   W 
Juncus nevadensis G5   W 
Juncus oxymeris G5   W 
Kalmia polifolia  G5   B 
Kobresia myosuroides G5 S1.3 2.3 B 
Meesia triquetra G5 S3S4.2 4.2 B 
Menyanthes trifoliata G5   B 
Mimulus guttatus G5   W 
Mimulus primuloides G4   W 
Narthecium californicum G4?   C 
Nuphar lutea ssp. polysepala G5   W 
Oxypolis occidentalis G4?   C 
Phalacroseris bolanderi G3G4 S3S4.2 CBR C 
Philonotis fontana G5   B 
Pinguicula macroceras   G5 S3.2 2.2 W 
Pinus contorta ssp. murrayana G5T4   W 
Platanthera leucostachys G5   W 
Rhododendron columbianum G5   W 
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Taxon Global 
Rank State Rank CRPR General 

Distribution 
Rhododendron occidentale  G5   C 
Rhynchospora alba G5 S3.2 2.2 B 
Salix brachycarpa var. brachycarpa G5 S1.3? 2.3 B 
Salix eastwoodiae G5   W 
Salix jepsonii G4   C 
Salix orestera G5   W 
Scheuchzeria palustris   G5 S1.1 2.1 B 
Scirpus microcarpus G5   B 
Senecio triangularis G5   W 
Sphagnum fuscum G5   B 
Sphagnum subsecundum G5   B 
Sphagnum teres G5   B 
Thalictrum alpinum G5 S3.3 4.3 B 
Triantha occidentalis ssp. occidentalis G5   C 
Utricularia intermedia  G5 S2.2 2.2 B 
Vaccinium uliginosum G5   B 
Veratrum californicum G5   W 

 

Comparison with other regions 
 
 A comparison of fen vegetation types in California with national records of fen 
associations and alliances is made difficult by the fact that the classification of California fen 
vegetation is not thoroughly understood.  It is complicated further by the fact that there is no 
uniform analysis of fen vegetation nationwide at the stand-composition level.  NatureServe 
(2009) lists several fen associations and alliances (e.g., Carex limosa alliance) that are likely 
to be shared with California.  Some vegetation surveys (Christy 2004) and surveys of 
wetlands in Colorado (Carsey et al. 2003) suggest that several associations and alliances 
listed in their reports are likely to occur in California.  One simple step in the final reporting 
phase of this project will be to include these extra-California types in the newly classified 
vegetation of California montane fens.  
 

Variation within California 
 

A further breakdown of phytogeographic realms for the main 74 fen species listed in 
Table 1 suggests that about 90% are circumboreal (26% being widespread throughout 
western North America), and only 8 (11%) are largely restricted to California and adjacent 
states.  The number of fen species with a restricted range will likely be increased when we 
have more data from fens of the Klamath Mountains, since that is a stronghold of endemism 
and few fens have been sampled there.  It is likely that many additional species, such as 
Hastingsia serpentinicola, H. bracteosa, H. alba, Rudbeckia glaucescens, Sanguisorba 
officinalis subsp. microcephala, and several other taxa, are at least locally indicative of fens, 
particularly on ultramafic terrain. 

Currently, fens with Narthecium californicum, Triantha occidentalis ssp. occidentalis, 
and Darlingtonia californica appear to be restricted to the northern Sierra Nevada and 
Klamath Province.   Fens with Phalacroseris bolanderi and Oxypolis occidentalis are 
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currently only known from the Sierra Nevada.  However, it is premature to draw any broad 
conclusions from this information since sampling and analysis are preliminary, and in many 
cases not wholly representative of all of the areas of fen concentration on Pacific Southwest 
Region Forest Service land.  

Conservation planning for isolated wetlands such as vernal pools has benefited from 
regional analyses which subdivided the wetlands into biologically defined subregions 
(Keeler-Wolf et al. 1998).  In the case of vernal pools of California, 17 regional subdivisions 
were identified, each with their own suite of endemic species and associated bioclimatic 
variables.  A similar analysis of fen ecosystems in the state could be useful.  However, the 
success of such an analysis depends upon a good understanding of the species ranges and 
any associated ecological conditions.  Unfortunately the state of knowledge for fen species 
biogeography is not as finely tuned as it is for vernal pools.   

Regionally based conservation efforts may be valuable for California fens, despite 
the relatively simple array of species and relatively few known endemic species or 
vegetation types.  Inclusion of fens in the Sierra Nevada Framework agreement largely was 
based on the general consensus that these ecosystems are regionally localized, provide 
significant value to ecosystem function and biodiversity, and are indicators of broad-scale 
impacts such as grazing, erosion, and climate change.   

Fen assessments should identify the specific types of fen vegetation that exists in 
California, so that monitoring can identify directional shifts due to climate change, grazing, 
and timber harvest practices. These systems are in a sense the “canary in a coal mine”, 
likely to demonstrate early measurable change in species composition, water quality, water 
availability, and geomorphology before many other vegetation types.  

 
 

 HISTORY OF NATIONAL FOREST FEN SURVEYS 
 

Since 2001, Forests in the Pacific Southwest (PSW) Region have been conducting 
fen inventories as part of project analysis as directed by the SNFPA (Sierra Nevada Forest 
Plan Amendment: USFS 2001), and as a step towards this Fen Conservation Assessment.  
In 2003, Dr. David Cooper, Wetland Ecologist, Colorado State University, completed an 
initial inventory (Cooper and Wolf 2006a) and has continued to help the PSW Region with 
conducting inventories, preparing an initial study of grazing impacts, and holding informal 
workshops.  Botanists began surveying with the intent of collecting representative samples 
for the range of fen diversity on each Forest, and providing information for ongoing Forest 
projects.  The results of these inventories are being entered into a Fen Geodatabase 
developed by the Regional Office in 2006 (hereafter referred to as the geodatabase).  This 
report presents preliminary results of analysis of these data.   

Four USFS workshops have been held that addressed fens and their management.  
In 2002, bryologists Jim Shevock and Dan Norris in conjunction with  Dave Weixelman, 
Range Ecologist, presented information at the Sierra NF on the definition of fens and an 
introduction to some of the species that grow in them.  In 2005, there was a workshop on 
the Tahoe NF at Sagehen Field Station to develop a regional protocol for fen surveys and to 
provide further education about fens to botanists, range conservationists, soil scientists, and 
hydrologists.  A draft protocol was developed and used during the following field seasons.   

On the Plumas NF, there was a workshop in 2006 with the National Riparian Team 
that included field visits to assess impacts to fens, especially in the Bucks Lake Wilderness.  
In 2007, this team, with Dave Weixelman, conducted a workshop on Proper Functioning 
Condition (PFC) on the Tahoe NF, with one day dedicated to explaining and trying out the 
draft Fen PFC evaluation method adapted from a more general protocol (Prichard et al. 
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1999).  This PFC method was published recently (Weixelman and Cooper 2009).  Because 
the SNFPA directs that the characteristics of fens and other special aquatic features be 
maintained at PFC (Standard and Guideline #117, p. 65, USFS 2004), the evaluation 
method will be an important management and compliance guide enabling the assessment of 
PFC for Sierra fens,.  

In 2008, CNPS began working with the Forest Service to enhance and standardize 
their approach to surveying fen vegetation.  In July 2008, staff from CNPS and California 
Department of Fish and Game (DFG) met with various USFS botanists in Eldorado NF to 
train them in the CNPS protocol of the relevé sampling method.  Participants were taught 
how to view vegetation as homogeneous stands so that repeating units of vegetation can be 
sampled and described.  The Forest Service has extended elements of this approach to the 
existing Pacific Southwest Region (R5) fen survey protocol.   

In 2009, CNPS, UC Davis, and DFG met with the CA State Parks Department and 
USFS at Lake Tahoe Basin Management Unit, and with USFS staff at Plumas NF to discuss 
the R5 fen survey protocol and recommend changes that would improve the collection of 
vegetation data for classification analysis.  Several drafts of the updated R5 fen survey form, 
along with detailed instructions on each field on the form, were submitted for comments from 
those with field experience.  The new protocol description provides guidance to surveyors so 
that each field is approached in the same way by different personnel in different Forests.  It 
also emphasizes the use of stand-based vegetation sampling, which had not been 
consistently practiced previously.   

The R5 fen survey field form (Appendix 1) was developed during the early 
workshops as suggestions for measurements were made by workshop participants.  The 
resulting form was compiled by Sue Weis, Assistant Botanist, Inyo NF.  The primary purpose 
of the form was to record basic useful information about each wetland location, and to 
determine whether it met the definition of a fen.  Therefore the form asked basic questions 
about the vegetation, hydrology, and soils of the site.  The survey form is divided into two 
parts.  A survey begins at the meadow-level represented by a polygon that may contain 
many stands of vegetation, some of which may be fens.  This fen meadow is given a 
location name and several attributes are ascribed to the entire meadow.  Fens within the 
meadow are sampled at specific points where soil, water and plant data are taken.   

Much fen vegetation information was gathered by Cooper and Wolf (2006a) and by 
Forest botanists.  However, the collection of vegetation data was not the primary goal of the 
R5 inventories.  Future data collection needs better standardization, and more data is 
required before a vegetation classification can be considered complete.  Therefore, this 
assessment report is based on available information only and needs further revision as 
more information is collected.  Many FS surveys did not estimate cover or abundance by 
species, and most surveys were limited to the dominant species only.  Bryophytes were not 
always sampled.  Only about half of the mapped fen locations have been surveyed with 
estimates of species abundance.  In addition, in most cases plant data were not collected 
using a stand-based method; most botanists recorded plants within a proximity to the soil 
sample or within the entire fen, without an attempt to define homogenous stands or to 
standardize the area sampled.  In contrast, our recommendation is to standardize the size of 
the plot sampled, to make sure that the plot falls within a homogenous stand of vegetation, 
and to conduct multiple surveys in fens having diverse vegetation.  A detailed description of 
how each field survey should be collected and recorded has been developed to help 
standardize collection methods (Appendix 1).   

Early versions of the form did not include abundance data for each plant species.  At 
least one version of the form asked for cover estimates if species had > 10% cover.  More 
recent versions asked for the three dominant plants of each stratum and an estimate of 
cover class.  In the latest draft of the survey form, we retained the option to record simply 
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the three dominant plants of each stratum and their cover class, but in addition provide a 
choice to do a complete species list and estimate actual percentage cover.  We also added 
the option of doing a plot-based sample.  See Appendix 1 for current versions of the fen 
survey form and protocol description.   

In 2010, CNPS revisited the survey form before the season’s fieldwork in an effort to 
gather more information at the meadow or site level that could be used to further assess and 
characterize each site for management purposes.  We reviewed other protocols as well as 
information useful in site assessment.  The expanded fen survey form (Appendix 2) that we 
developed borrows heavily from that used by the USFS in Colorado (Andrew Kratz, 
Regional Botanist, pers. comm. 2009).  While ideally the expanded form would be used in all 
cases, because there is limited time and funding for fen surveys, Forests may want to 
continue using the shorter form to continue their fen inventory.  

In 2006, a geodatabase was developed to store georeferenced R5 fen data with 
attributes tailored to the survey forms.  Standalone copies were provided to the Forests to 
enter their surveys.  A detailed User Guide was written to provide instructions for users of 
the database (Fischer et al. 2006).  It is available from the PSW Region’s Botany Program.  
Though some direction was provided to users, different Forests used different conventions 
when entering data.   The geodatabase consists of three feature classes that store spatial 
points or polygons along with an attribute table.  In addition there are eight tables that link to 
feature classes and each other via key identification fields.  Perhaps the greatest weakness 
of the geodatabase is that it does not enforce agreement between the linking fields of the 
tables.  Therefore, much of the data entered was not appropriately linked.  Another 
weakness is the coding of plant species within a geodatabase domain.  This structure 
cannot be easily edited or added to, such that an alphabetized species list to aid with data 
entry is retained.  Two avenues are suggested to improve the current geodatabase.  One 
method would be to provide an Excel spreadsheet of attributes to the Forests to facilitate 
data entry.  Data entered in a spreadsheet format would be submitted to a designated data 
manager who would incorporate the data into the geodatabase.  The other method would be 
to design a data entry form for the database that enforces standard data entry rules and 
automatically enters key field IDs to set linkages between tables.  

For those interested in obtaining USFS fen data, the CNPS Vegetation Program 
retains the merged version utilized in the creation of this report.  Since it contains sensitive 
information, including the specific location of endangered, threatened, rare, or commercially 
valuable species, the geodatabase cannot be shared without the approval of the Regional 
Botanist (USDA Forest Service, Pacific Southwest Regional Office, 1323 Club Dr., 
Vallejo, California, 94592).  The most up-to-date versions will reside with the individual 
forests, and therefore we recommend contacting individual forests to obtain more complete 
information.   
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VEGETATION DATA AND CLASSIFICATION 

Methods 

Twelve separate geodatabases were received from FS botanists and merged into a 
single master geodatabase.  Because data collected and entered was not consistent among 
Forests, an intensive quality control process was required.  Each Forest’s data was checked 
for linkages between tables.  Often unique identifiers were not entered and tables did not 
link to each other; this required that identifiers be edited or added so that links could be 
established between data tables.   Species data required additional coding to standardize 
taxa that were added individually by Forests.  . 

In addition to the multiple geodatabases, we received data from the Forests in other 
formats.  We also received the region-wide data collected in 2003 by Cooper and Wolf 
(2006a), which includes a few surveys in Lassen and Yosemite National Parks.  Finally, we 
have included data collected by CNPS staff in 2009 at Shasta-Trinity NF using the updated 
(but unexpanded) protocol.  A map of the fen locations from all of the sources is provided in 
Figure 1.   

Table 2 provides a summary of the data by Forest compiled for this report.  The first 
three columns are taken from the geodatabase, so they do not reflect any meadows that 
were checked for fens but not entered into the geodatabase.  The Number of Fen Stands 
Verified does not include any database entries that specified “no” in the 
“Is_Sampling_point_fen?” field of the geodatabase.  The Number of stands with species 
abundance data is not directly related to the previous column because it includes the “not 
fen” entries in the geodatabase as well as some other sources of data.   

The Total area of fens on the Forest (Table 2) was calculated from the geodatabase 
data using three different methods.  First, the sum of the areas of the “Fen_Stands_poly” 
polygons was calculated.  Second, the sum of reported areas in the “Fen_Stands” table was 
calculated.  Third, the area of the “Fen_Meadows” polygons were multiplied by the “percent 
of meadow that is fen”, if that figure was provided.  An attempt was made to remove any 
duplicates that were provided in more than one table, and the totals were added together. 

Data quality control procedures completed by CNPS to date include removing 
duplicate stand data from the merged dataset within the geodatabase, checking species 
records for synonymy and reviewing consistency in the records of taxa at the subspecific or 
generic level such that a single name is used for each taxa, and lumping infrequently cited 
taxa to the next highest level prior to classification analysis.   

Separate datasets were organized for fens having species lists and abundance data 
(estimated percent cover) versus those having species lists denoting presence only.  We 
also identified locations that were in the geodatabase but did not support fens, according to 
the hydrology and soil information; these were segregated from the larger dataset. 

A set of 426 stand surveys with adequate species and abundance data were 
assembled for analysis from the larger Forest Service dataset.  We only used stands that 
contained cover estimates for the majority of their species records.  Most of these surveys 
are in the geodatabase, including 56 stands which were identified as “not fens” in the 
geodatabase.  A smaller set of other data does not currently reside in the geodatabase.  It 
consists of 12 plots sampled by the Jim and Catie Bishop (pers. comm. 2009) at Oldhouse 
fens in Plumas NF, 73 plots provided by Sierra NF, 6 plots from 2003 and 6 from 2005  
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Table 2.  A summary of surveys by National Forests, listed north to south.  All numbers reflect data available in 2010 except for Sequoia NF, which 
displays data as updated in 2011. 
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Surveyed meadows 
in GDB2 21 10 89 96 48 110 37 87 151 51 23 46 769 

Meadows with fen 
stands in GDB 20 10 54 77 48 101 34 85 52 43 20 11 555 

Fen stands verified 
in GDB 45 28 130 192 45 41 48 94 92 144 24 14 897 

Stands with 
abundance data 
(including non-fen) 

12 30 45 121 88 85 75 85 86 129 73 0 829 

Total area of fens 
(acres) n/a 8.4 3473 73.2 21.6 192 32.4 31.5 47.6 28.7 450 n/a 1232 

Elevational range 
of fens (m) 

1810-
2347 

1176-
1901 

1310-
1938 

1174-
2118 

1600-
2396 

1913-
2798 

1378-
2718 

1511-
2989 

2182-
3658 

1621-
3185 

1990-
2782 

1981-
2560 

1173-
3658 

pH range4 of fens 4.2-6.5 5.2-7.1 4.3-7.5 
4.4-7.0 
(8.3) 

5.0-7.0 4.8-7.1 4.5-6.5 5.5-7.4 5.0-8.0 5.6-6.7 5.0-7.0 n/a 4.2-8.3 

Taxa recorded for 
verified fen stands 
in GDB 

35 111 2285 95 109 91 69 109 103 92 81 11 3066 

Fen meadows with 
rare species 11 3 59 21 15 11 5 2 8 16 3 22 176 

No. of rare species  
(CNPS listed) 11 4 21 15 7 9 6 3 10 7 2 16 57 

1 Lake Tahoe Basin Management Unit 
2 Abbreviation for geodatabase 
3 At Lassen, area of fens is the entire meadow that the fen occurs in, individual fen size not delineated.   
4 Methods for measurement of pH were not documented in some cases and may not be scientifically valid. 
5 At Lassen, species were recorded for the entire meadow that the fen stand occurred in, therefore many more species were included.  Note that 89 taxa do not occur in any other 
Forest’s fens stands.   
6 Total does not include Lassen NF records (see previous notes). 
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provided by Lake Tahoe Basin MU, and 3 plots from the 2008 CNPS / FS workshop in 
Eldorado NF.  This entire dataset included 3,300 separate records of plant occurrences.   

Approximately 400 additional surveys exist in the geodatabase that contain fen 
location information, but have no species abundance data.  These data are useful towards 
identifying data gaps where surveys for their vegetation components are needed.  Stands or 
fens with incomplete species composition and abundance data may be useful in 
summarizing similarities/differences in species across the Sierra Nevada and towards 
defining fen sub-regions based partially on vegetation. 

Cluster analysis was performed on the 426 USFS surveys described above, using 
PC-ORD Version 5.05 (McCune and Mefford 2006).  Before conducting the analysis, 
uncommon species that occurred less than four times and outlier species that were greater 
than three standard deviations away from the other species using Euclidean distance were 
deleted, reducing the number of taxa from 228 to 137.  The Flexible Beta linkage method of 
Hierarchical Cluster Analysis (with a value of -0.25) was used along with the Sørensen 
distance measure.  Sørensen’s is a “city-block” type of distance measure that is 
recommended for species composition data (McCune & Grace 2002).  Indicator Species 
Analysis (Dufrêne and Legendre 1997) was used to determine the best number of groups, 
by low average p-value and high number of significant indicator species.  The result was 18 
groupings of samples based on their species and abundances.  We reviewed each sample 
individually to identify how many matched currently described vegetation alliances or 
whether new alliances would require description.  The analysis included surveys of 
suspected fens from the geodatabase, whether or not they were designated as “fens” in the 
field data.  Thus, although the hydrology or soil data may have led the researchers to 
conclude that certain samples did not fit our working definition of fen, we allowed the cluster 
and indicator species analysis to inform us how closely related these samples’ vegetation 
were, without imposing any exclusive definition of fens in the dataset.    

A separate cluster analysis was run on Cooper and Wolf’s (2006a) dataset of 300 
plots which had 182 taxa, before deleting the uncommon ones (occurring in less than four 
plots).  The same methods were used as in the previous analysis, resulting in 10 groupings.  
Each plot was reviewed separately to confirm its placement in the classification.  Finally the 
two datasets were combined and reviewed together by the classification team (Sikes, 
Cooper, Keeler-Wolf, Barbour, and Evens).   

After the classification was established, another analysis was performed to see if the 
vegetation types or species present could be correlated with environmental variables.  Only 
433 plots, out of the 700+ classified, had pH measurements and climate data available.  A 
majority of these plots, 271 out of 433, were sampled by Cooper and Wolf (2006a).  The 
combined dataset included 273 taxa.  As before, the species with three or fewer 
occurrences were deleted from the dataset, leaving 151 taxa.  Non-metric multidimensional 
scaling (NMS) was used in PC-ORD to generate an ordination of plots in species space.  
NMS produces best-fit ordinations by trial and error, using multiple iterations (Kruskal 1964; 
McCune & Grace 2002). Sørensen distance, random starting configuration, and 50 runs 
were used.  The three-dimensional solution recommended by NMS “autopilot” was 
accepted.  The final solution used 200 iterations, for a final stress of 26.1 (final instability = 
0.00026).  Fifty randomized data runs gave a minimum stress of 29.4, signifying that the 
solution was stronger than expected by chance (p = 0.0196).   

We received some additional plot data after the classification process was 
completed.  For stands that had sufficient species composition information, we classified 
them using the key to our classification that is provided as Appendix 3.  An additional 63 
surveys have been classified and included in our summaries (Table 2 & 3, etc.).   

Subsequent to our final draft of this report completed in 2010, we repeated the 
classification process with additional data (Sikes et al. 2011a).  The tables included in this 
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report have been updated to reflect our better understanding of the classification through 
additional field work.  Not all data available in 2013 is incorporated, but may be sought in 
other reports (Sikes et al. 2011a, 2011b, 2012).  However, 33 samples from Sequoia NF 
either collected by CNPS staff in 2010, or older USFS data that were entered into our 
database, are included.   

Classification 

Table 3 displays how many plots were classified by Forest, and how many 
associations occur in them.  These counts are most likely an artifact of sampling and may 
not reflect the full extent of vegetation types found on each Forest.  The current 
classification is limited by the amount of stands sampled that did not include plant cover 
estimates, and/or that did not identify plants to the species level.   

Table 3.  Classification of plots by Forest. 
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Number of surveys 
analyzed per Forest 75 83 45 74 12 119 73 37 131 89 76 

Forest surveys 
classified to 
association 

61 69 41 72 11 108 66 34 119 55 58 

Number of 
associations in 
Forest 

25 15 18 25 5 29 22 9 19 17 20 

Number of 
associations limited 
to Forest 

1 4 4 2 1 5 3 3 0 2 2 

Table 4 is a summary of the classification including 38 alliances, 14 provisional 
alliances, 52 associations, and 24 provisional associations.  Alliances and associations are 
accorded provisional status if there are not enough data (enough samples analyzed) to fully 
describe a new vegetation type.  Not all of these are characteristic fen vegetation types.  At 
least one association listed in Table 4 did not occur in fens at all; the Juncus arcticus var. 
balticus Association was sampled on three occasions, but none of them were fens.  The 
total number of surveys assigned to each association is listed under N-surveys (Table 4).  
Some vegetation surveys were located at sites confirmed by field personnel to be fens (N-in 
fens), others did not specify fen status, and still others were determined not to be fens 
according to the Region’s definition (N-not fens).  Those types that are not characteristic of 
fens are marked with an asterisk (Table 4).  Those types that are considered disturbance 
types are marked with two asterisks.  Finally, the National Forest or Park (from the Cooper 
and Wolf dataset, 2006a) in which each association was found is shown in the last column 
(Table 4). 



25

Not included in the classification (Table 4) are plots which we could not classify at 
the association level because of unusual species composition or incomplete identification of 
plants to the species level.  About 10% of the samples analyzed (70 surveys) could not be 
classified because of inadequate plant identification by surveyors.  These communities were 
dominated by Salix spp., Carex spp., and Juncus spp.  While over 700 stands were 
analyzed, less than 600 were initially classified at the association level.  A total of 694 
stands are summarized in Tables 3 & 4 after the addition of new survey data that was keyed 
to the association level.   

Nine associations listed are represented by only a single plot in this analysis.  All of 
these are associations that were already described elsewhere.  There are 18 additional 
associations that occur in only one Forest but have more than one example of the 
association in that Forest.  There are several potential reasons for these single Forest 
associations, including unique bedrock or geochemistry, observer bias in how stands were 
selected, unique biota, or unique grazing history.  All the associations that occur in only one 
Forest show that Forest in bold in Table 4.   

A key to vegetation types is provided in Appendix 3, summaries of their composition 
in Appendices 4 (Stand tables of the Vegetation Types) and 6 (Species composition and 
abundance of Vegetation Associations), and a list of associations found in each Forest in 
Appendix 5 (Table of associations by Forest). 
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Table 4.  Classification of Alliances and Associations.  The number of stands classified to each vegetation type is given under N-samples.  The 
number of these stands verified to occur in fens is provided in the next column, while those that were confirmed to not fit the current definition of fen 
are listed as N-not fens.  Alliances with a rarity status are provided in superscript, and a citation is provided for associations that have been described 
elsewhere.  The Forest name is shown in bold if all the stands of a given association occur in a single Forest. 

 Alliance Association N-samples N-in fens N-not fens Forests 

WOODLAND 
Pinus contorta ssp. murrayana  S4 

*Pinus contorta ssp. murrayana/Carex spp. (Potter 2005)  4 3 1 Eldorado, Inyo, Stanislaus, Tahoe 
Pinus contorta ssp. murrrayana/Rhododendron occidentale   2    2  Eldorado 
      (Provisional) 
Pinus contorta ssp. murrrayana/Vaccinium uliginosum–   6  4   1     Lassen, Tahoe, Tahoe Basin 

 Rhododendron columbianum (Potter 2005) 

SHRUBLAND 
*Alnus incana S3 

*Alnus incana (Potter 2005) 7 4    1 Tahoe, Tahoe Basin 

Dasiphora fruticosa S3 
Dasiphora fruticosa/Carex aquatilis (Provisional) 2 2 Stanislaus 

Kalmia polifolia S3  
Kalmia polifolia/Scirpus congdonii (Provisional) 2 2 Plumas 
Kalmia polifolia/Sphagnum (fuscum, subsecundum)     13       11    1 Eldorado, Inyo, Lassen, Plumas, 
    (Cooper & Wolf 2006a)     Sequoia, Sierra, Tahoe Basin 

Rhododendron columbianum  S2? 
Rhododendron columbianum/Pinus contorta ssp. murrayana 16 13 Eldorado, Modoc, Plumas,  

 (Potter 2005)      Tahoe, Tahoe Basin 

Salix brachycarpa S1 (Provisional) 
Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) (Carsey et al. 2003,  1 1 Inyo 

 Kittel et al. 1999) 

Salix eastwoodiae S3 
Salix eastwoodiae (Smith 1998, Weixelman et al. 1999) 1         1     Tahoe 

*Salix jepsonii S3

*Salix jepsonii (Nachlinger 1992, Potter 2005) 4 4 Stanislaus 
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  Alliance Association N-samples N-in fens N-not fens Forests 

*Salix lemmonii  S3

*Salix lemmonii/Carex spp.  (Potter 2005)  1      1     Tahoe Basin 
*Salix lemmonii/mesic forb  (Manning and Padgett 1995, Smith 1998)   3  2   Sequoia, Tahoe Basin 

Salix orestera  S4 
Salix orestera/Carex (scopulorum) 11 10 Stanislaus, Tahoe
Salix orestera/moss (Provisional) 3 3 Eldorado, Tahoe Basin 

Vaccinium uliginosum S3  
Vaccinium uliginosum/Aulacomnium palustre–Sphagnum 21       17  2 Eldorado, Lassen, Plumas, 
     (subsecundum) (Cooper & Wolf 2006a)      Sequoia, Sierra, Tahoe Basin 

  Vaccinium uliginosum/Sphagnum teres (Provisional,  1         1     Lassen 
 Cooper & Wolf 2006a) 

HERBACEOUS 
Allium validum  (Provisional) S2? † 

 Allium validum (Provisional)     3 2 1  Plumas, Stanislaus  

**Bistorta bistortoides–Mimulus primuloides  S4  
**Bistorta bistortoides–Mimulus primuloides (Potter 2005)           9        8     1 Eldorado, Sequoia, Sierra, Tahoe Basin 
**Mimulus primuloides (Keeler-Wolf et al. 2003) 19 12 5 Eldorado, Inyo, Plumas, Sequoia, 

Sierra,  
 Tahoe, Tahoe Basin 

*Calamagrostis canadensis S3 

*Calamagrostis canadensis (Keeler-Wolf et al. 2003) 1 1 Sequoia 

Caltha leptosepala (Provisional) S2? † 
Caltha leptosepala (Provisional, Christy 2004) 5 5 Shasta-Trinity 

Camassia quamash S3  
Camassia quamash/Sphagnum subsecundum (Cooper & Wolf 2006a) 13 13 Eldorado, Plumas 

Carex (aquatilis, lenticularis) S3  
Carex aquatilis (lenticularis) (Keeler-Wolf et al. 2003, Potter 2005,  40 28 6 Inyo, Modoc, Plumas, Sequoia,  

 Smith 1998)       Stanislaus, Tahoe Basin 

Carex (luzulina)/Ptychostomum pseudotriquetrum S2? † 
Carex illota(/Ptychostomum pseudotriquetrum) (Provisional) 3 3 Sequoia, Stanislaus
Carex luzulina/Ptychostomum pseudotriquetrum 12 11 1 Eldorado, Lassen, Plumas, 

 Sequoia, Sierra  
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Alliance Association N-samples N-in fens N-not fens Forests 

Carex (utriculata, vesicaria)  S4  
Carex utriculata (Cooper and Wolf 2006a, Halpern 1986, Manning and 54 44 5 Eldorado, Inyo, Lassen, Modoc, 
   Padgett 1995, Nachlinger 1985, Weixelman et al. 1999)  Plumas, Sequoia, Shasta- 

    Trinity, Sierra, Stanislaus, Tahoe 
 Basin 

Carex vesicaria (Beguin and Major 1975, Cooper and Wolf 2006a, 18 11 5 Eldorado, Lassen, Plumas, Sequoia 
   Potter 2005, Smith 1998)  Stanislaus, Tahoe Basin 

Carex alma (Provisional) 
Carex alma (Provisional) 3 2 1 Inyo, Plumas, Tahoe 

Carex amplifolia (Provisional) 
Carex amplifolia (Provisional, Christy 2004) 1 1 Yosemite NP 

Carex canescens (Provisional) 
Carex canescens (Provisional) 3 1 1 Plumas, Tahoe Basin 

Carex capitata (Provisional) 
Carex capitata (Provisional) 2 1  Inyo, Tahoe Basin

**Carex echinata S3? † 
 **Carex echinata/(Philonotis fontana–Sphagnum subsecundum) 30 27 Eldorado, Lassen, Plumas, 

 Sequoia, Shasta-Trinity, 
 Sierra, Tahoe 

Carex jonesii S3  
Carex jonesii (Smith 1998) 3 Modoc 
Carex jonesii–Bistorta bistortoides (Potter 2005)      2        1 Sierra, Stanislaus 

Carex lasiocarpa S3  (Provisional) 
Carex lasiocarpa 6 6 Lassen, Plumas

Carex limosa S2 
Carex limosa–Menyanthes trifoliata (Cooper & Wolf 2006a) 7 5 Eldorado, Plumas, Tahoe Basin 

*Carex nebrascensis  S4

*Carex nebrascensis (e.g., Beguin and Major 1975) 25 17 6 Eldorado, Inyo, Lassen NP, 
  Sequoia, Stanislaus, Tahoe Basin 
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Alliance Association N-samples N-in fens N-not fens Forests 

Carex scopulorum S3 
Carex scopulorum (Keeler-Wolf et al. 2003, Major and Taylor 1977,     6     4   2 Eldorado, Stanislaus, Tahoe Basin 

 Manning and Padgett 1995, Ratliff 1985, Weixelman et al. 1999) 

Carex simulata S3  
Carex simulata (Cooper and Wolf 2006a, Manning and Padgett 1995, 12 11 Lassen, Lassen NP, Modoc,  

 Nachlinger 1985, Potter 2005, S. Smith 1998)      Plumas, Sequoia, Tahoe Basin 
Carex simulata–Carex scopulorum (Provisional, Sikes et al. 2011a)            4        4      Sequoia 
Carex simulata–Carex utriculata (Beguin and Major 1975, Burke 1987, 17  14 2 Eldorado, Lassen NP, Plumas,  

 Cooper and Wolf 2006a)   Sequoia, Sierra, Tahoe, Tahoe Basin 

*Carex subfusca (Provisional)
*Carex subfusca (Provisional) 3 3 Plumas 

*Carex subnigricans S3

*Carex subnigricans–Deschampsia cespitosa (Major and Taylor 1977) 4 1 2 Inyo 

Darlingtonia californica S3  
Darlingtonia californica (Jimerson et al. 1995, Kagan et al. 2004) 7 5 1 Shasta-Trinity, Tahoe 

*Deschampsia cespitosa  S4?

*Deschampsia cespitosa–Carex nebrascensis (Allen-Diaz 1991,   1      1     Tahoe Basin 
 Manning and Padgett 1995) 

*Deschampsia cespitosa–Perideridia parishi (Potter 2005) 15 12 1 Inyo, Sierra 

Dulichium arundinaceum S1 (Provisional) 
Dulichium arundinaceum (Provisional) 3 3 Lassen 

Eleocharis quinqueflora  S4  
Eleocharis quinqueflora (Manning and Padgett 1995, Smith 1998) 40 30 6 Eldorado, Inyo, Lassen, Plumas, 

 Sequoia, Shasta-Trinity, 
     Sierra, Tahoe, Tahoe Basin 

Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus) 41 41 Eldorado, Inyo, Lassen, Lassen NP 
 (Cooper and Wolf 2006a) `  Plumas, Sequoia, Tahoe, Tahoe 

      Basin 
Eleocharis quinqueflora/Philonotis fontana-Ptychostomum 26 20 5 Eldorado, Lassen, Sequoia,  

 pseudotriquetrum (Cooper & Wolf 2006a)  Sierra 

Glyceria (elata, striata) S3 
Glyceria elata (Keeler-Wolf et al. 2003) 1 1 Sequoia
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Alliance Association N-samples N-in fens N-not fens Forests 

*Juncus arcticus  S4

*Juncus arcticus var. balticus (Manning and Padgett 1995, Smith 1998, 3 3 Inyo 
 Weixelman et al.1999) 

*Juncus arcticus var. mexicanus (Evens et al. 2006, Evens and San 2005) 8 7 1 Plumas 

Juncus nevadensis S3 
Juncus nevadensis (Cooper and Wolf 2006a, Potter 2005, Smith 1998) 4 3 1 Plumas, Stanislaus, Tahoe 

**Juncus oxymeris–Phalacroseris bolanderi  S3 ?† 
**Juncus oxymeris/Philonotis fontana 34 26 Eldorado, Sierra, Stanislaus,  

    Tahoe 
**Juncus oxymeris–Eleocharis parishii/Philonotis fontana 20     7    1 Sierra, Stanislaus 

 **Phalacroseris bolanderi–Eriophorum crinigerum  (Provisional) 2 2 Tahoe 
**Phalacroseris bolanderi 5 4 Eldorado, Sierra, Tahoe 
**Phalacroseris bolanderi/Philonotis fontana–Sphagnum 14 13 Eldorado, Sierra

 subsecundum 

Kobresia myosuroides S1 
Kobresia myosuroides–Thalictrum alpinum (Cooper and Wolf 2006a) 4 4 Inyo 

*Mimulus guttatus S3

*Mimulus guttatus (Cooper and Wolf 2006a) 2 2 Lassen, Sequoia 

*Muhlenbergia filiformis  S4? (Provisional)
*Muhlenbergia filiformis (Provisional, Ratliff 1985, Smith 1998) 2 2 Plumas, Tahoe Basin 

Narthecium californicum–Triantha occidentalis  S2? 
Narthecium californicum 29 28 Eldorado, Plumas, Shasta- 

 Trinity, Sierra, Tahoe 
Triantha occidentalis (Provisional) 4 4 Plumas 
Triantha occidentalis/Sphagnum teres (Cooper and Wolf 2006a) 3 3 Lassen 
Triantha occidentalis–Platanthera leucostachys (Provisional) 2 2 Plumas 

*Nuphar lutea ssp. polysepala S3† (Provisional)
*Nuphar lutea ssp. polysepala  (Provisional)   1  1    Shasta-Trinity 

Oreostemma alpigenum–(Gentiana newberryi) S4? (Provisional) 
Oreostemma alpigenum (Provisional, Sikes et al 2011a)   3    1       Shasta-Trinity 
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Alliance Association N-samples N-in fens N-not fens Forests 

*Oxypolis occidentalis S3 

*Oxypolis occidentalis 10 10 Lassen, Sequoia, Sierra 
*Oxypolis occidentalis–Senecio triangularis (Cooper and Wolf 2006a) 2 2 Lassen 

Rhynchospora alba S2?†  (Provisional) 
Rhynchospora alba 5 5 Plumas, Tahoe

Scirpus microcarpus S2 
Scirpus microcarpus (Cooper and Wolf 2006a, Keeler-Wolf et al. 2003, 6 6 Eldorado, Lassen NP, Plumas, 

 Pickart 2006, Smith 1998)  Stanislaus, Yosemite NP 

Sphagnum spp. S3 (Provisional) 
 Sphagnum-graminoid (Provisional, Sikes et al 2011a) 3 3 Sequoia, Sierra, Tahoe Basin 

*Veratrum californicum  S4

*Veratrum californicum/Salix spp. (Provisional) 3 3 Stanislaus, Tahoe

*Types that occur outside of fens
**Types which probably indicate disturbance effects on the vegetation 
† State Rarity Rank that is newly described in this report 
S1 = Critically Imperiled, fewer than six viable occurrences and/or 2000 acres (statewide) 
S2 = Imperiled, 6-20 viable occurrences and/or 2000-10,000 acres (statewide) 
S3 = Vulnerable, 21-100 viable occurrences and/or 10,000-50,000 acres (statewide) 
S4 = Greater than 100 viable occurrences and/or more than 50,000 acres (statewide) 
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New Classification Types since A Manual of California Vegetation 

Two authors of this paper also co-authored a newly published second edition of A 
Manual of California Vegetation (Sawyer et al. 2009); however, timing did not allow the new 
fen vegetation types from this classification to be incorporated.  Table 5 summarizes the 
alliances that are either newly identified or have changed status since the Manual, including 
the three new alliances of Carex (luzulina)/Ptychostomum pseudotriquetrum, Carex 
echinata, and Juncus oxymeris–Phalacroseris bolanderi .  The newly described Juncus 
oxymeris–Phalacroseris bolanderi Alliance is related to the provisional Juncus (oxymeris, 
xiphioides) Alliance included in the Manual, but this new alliance is limited to fens and 
closely related wetland types.  It currently includes the provisional association Phalacroseris 
bolanderi–Eriophorum crinigerum.  An Eriophorum spp. Provisional Alliance may be 
possible, but not enough data exist to support it at this time; especially lacking are stands 
with Eriophorum gracile. 

An alliance or association is accorded ‘provisional’ status if not enough data exist to 
analyze and fully describe a vegetation type.  Kalmia polifolia, Carex lasiocarpa, C. luzulina, 
Muhlenbergia filiformis and Dulichium arundinaceum alliances, all of which occur in fens, 
were included as provisional alliances in the Manual.  After our classification analysis, one of 
these is no longer provisional; the Kalmia polifolia Alliance now has sufficient data to remove 
its provisional status in California.  However, Kalmia frequently co-occurs with either 
Vaccinium caespitosum or V. uliginosum in California, and further comparisons of data from 
within and outside the state are needed to analyze similarities of these separate alliances.  
In addition, twenty surveys of the Carex (luzulina)/Ptychostomum pseudotriquetrum Alliance 
provide a sufficient sample size for its description.  As a result, Carex luzulina Provisional 
Alliance from the Manual is now subsumed into this new Alliance that recognizes the 
common co-occurrence of C. illota along with the frequent moss layer dominant, 
Ptychostomum pseudotriquetrum.  Three other provisional alliances in the Manual that occur 
in fens, Carex lasiocarpa, Dulichium arundinaceum, and Muhlenbergia filiformis, remain 
provisional as they are undersampled in California. 

Six new provisional alliances were identified in our classification, including Allium 
validum, Carex alma, C. canescens, C. subfusca, Oreostemma alpigenum–(Gentiana 
newberryi), and Sphagnum spp.  Other provisional alliances, which are not in the Manual 
but occur in our classification (Tables 4, 5), have been previously described in other states 
including Salix brachycarpa (known from two states), Caltha leptosepala (known from seven 
western states including Oregon), Carex amplifolia (known from three states), C. capitata 
(known to occur in Washington and perhaps British Columbia;  NatureServe 2010, 
Bourgeron and Engelking 1994), and Rhynchospora alba (known from two states; 
NatureServe 2009).  Carex echinata, which has been a component of previous alliances in 
other regions, on the eastern seaboard and in Hawaii (NatureServe 2009), now comprises 
its own alliance.
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Table 5.  New and revised alliances not included in A Manual of California Vegetation, Second 
Edition. 

New Alliances 
•  Carex (luzulina)/Ptychostomum pseudotriquetrum 
•  Carex echinata 
•  Juncus oxymeris–Phalacroseris bolanderi 

Alliance no longer provisional 
•  Kalmia polifolia 

New Provisional Alliances 
•  Allium validum  
•  Carex alma  
•  Carex canescens  
•  Carex subfusca 
•  Oreostemma alpigenum–(Gentiana newberryi) 
•  Sphagnum spp. 

Newly Provisional to California (but known elsewhere, per NatureServe) 
•  Caltha leptosepala  (in CO, ID, MT, NM, OR, UT, & WY) 
•  Carex amplifolia   (in ID, OR, & WA) 
•  Carex capitata   (in WA, BC?) 
•  Rhynchospora alba  (in NC & NJ) 
•  Salix brachycarpa  (in CO, MT, UT?, WY) 

 
 

Association-level Updates 
Each of our new provisional alliances, Allium validum, Carex alma, C. canescens, 

and C. subfusca, encompasses a matching provisional association.  Specifically, the Allium 
validum provisional association is related to the association described by Potter (2005) as 
Allium validum/Carex scopulorum.  The Veratrum californicum/Salix spp. Association is 
considered provisional because of insufficient sampling and due to the Salix not being 
identified to species in two of three plots (the third identified S. geyeriana).  There is no 
existing Veratrum and Salix association known in California.  However, the Salix 
lemmonii/Mesic-Tall Forbs Shrubland, known from Nevada and Wyoming, includes V. 
californicum as a characteristic species (Manning and Padgett 1995), as does the Salix 
lemmonii/Carex spp. Association (Potter 2005). 
 Fourteen newly identified associations in this classification of Sierra Nevada fen 
vegetation are not included in the Manual.  Of the new shrubland associations, the Kalmia 
polifolia/Sphagnum (fuscum, subsecundum) Association is assigned to ten plots, six of 
which were already identified by Cooper & Wolf (2006a) as Sphagnum subsecundum – 
Kalmia polifolia Poor Sloping Fen Community Type.  The new Salix orestera/Carex 
(scopulorum) association is related to the previously described Salix orestera/Senecio 
triangularis association by Potter (2005) with two different Carex species at a low constancy 
(24%).  The new Vaccinium uliginosum/ Aulacomnium palustre–Sphagnum (subsecundum) 
association combines two community types by Cooper and Wolf (2006a), Vaccinium 
uliginosum–Aulacomnium palustre and Sphagnum subsecundum–Kalmia polifolia.   

The Rhododendron columbianum/Pinus contorta ssp. murrayana Association is 
basically the same association as the Lodgepole pine/Labrador tea Association by Potter 
(2005) but recategorized into a shrubland alliance.  Potter’s description seems to agree with 
this definition:  “Usually, tree cover ranges between 5 and 50%, but rarely exceeds 50%. 
Shrubs, on the other hand, commonly cover more than 50% of the surface… Although the 
constancy of Lodgepole pine is not normally high enough to include in the name of the 
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community, it is retained to convey the general appearance of most of the sites” (Potter 
2005, p. 147).  We chose to accentuate the shrubland character of this community type 
since the pine is 15% absolute cover or less, and usually has less than one third the cover 
of the shrub layer.  This type is related to the Pinus contorta ssp. murrayana/Vaccinium 
uliginosum–Rhododendron columbianum Association described by Potter (2005) that is also 
included in the classification.  Cooper and Wolf (2006a) identified a Ledum glandulosum–
Kalmia polifolia/Pinus contorta type for some of these stands.  

The new Carex luzulina/Ptychostomum pseudotriquetrum association has high 
constancy of both Ptychostomum and Perideridia parishii (see Appendix 4).  The new Carex 
echinata/(Philonotis fontana–Sphagnum subsecundum) association is based on merging the 
Carex echinata–Sphagnum subsecundum and Carex echinata/Philonotis fontana types by 
Cooper and Wolf (2006a).   

In the new Juncus oxymeris–Phalacroseris bolanderi Herbaceous Alliance, we have 
four new associations that are most common in Sierra NF:  Juncus oxymeris/Philonotis 
fontana, Juncus oxymeris–Eleocharis parishii/Philonotis fontana, Phalacroseris bolanderi, 
and Phalacroseris bolanderi /Philonotis fontana–Sphagnum subsecundum (of which the 
later is based on the Cooper and Wolf (2006a) Transitional Sloping type of the same name). 

As with its alliance, the Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) 
Association is not in the Manual (Sawyer et al. 2009) but is known from Colorado.  The 
species is uncommon in California (California Rare Plant Rank or CRPR 2.3).  The Kobresia 
myosuroides–Thalictrum alpinum Association from extreme rich fens has very similar 
species composition, distinguished by the presence of at least 10% cover of the similarly 
rare Kobresia (Carsey et al. 2003). 
 While four Eleocharis quinqueflora and moss associations were included in the 
Manual per Cooper and Wolf (2006a), our classification simplifies the associations as 
defined to two associations (Table 4), based on the similarity of species composition and 
geographic location, as well as the lack of data to support keeping four separate 
associations.  Thus, we merge the few surveys including Camplylium stellatum and 
Aulacomnium species as the dominant mosses into the more robustly documented 
association including Drepanocladus species as the dominant moss.  Common vascular 
plants in this Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus) Association 
include Carex utriculata, C. capitata, C. nebrascensis, and C. simulata.  In contrast, the 
second Eleocharis and moss association that we recognize is the Eleocharis 
quinqueflora/Philonotis fontana-Ptychostomum pseudotriquetrum Association.  Other 
graminoids and mosses are common in this association, including Juncus oxymeris, Carex 
echinata, C. lenticularis, and Ptychostomum pseudotriquetrum.  
 Subsequent to our final draft of this report in 2010, we have added six associations 
to the classification after further analysis with additional samples (Sikes et al. 2011a).  Three 
of these associations had been described elsewhere and were already cited in the Manual 
(Pinus contorta ssp. murrrayana/Vaccinium uliginosum–Rhododendron columbianum, Salix 
lemmonii/mesic forb, and Deschampsia cespitosa–Carex nebrascensis associations). Three 
associations were not previously decribed and are provisional:  Carex simulata–Carex 
scopulorum, Oreostemma alpigenum, and Sphagnum–graminoid.   
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Environmental Factors and Vegetation Correlations 
 

While pH readings were not always taken at sampled sites, and equipment quality 
and calibration frequency varied, the average pH of some vegetation types support their 
previous classification as poor or extreme rich fen types (Table 6).  

A total of 433 surveys with available pH and modeled climate data were ordinated by 
species composition and overlaid with the following quantitative raw variables: elevation, pH, 
average annual precipitation (PRISM 2006a), average January minimum temperature 
(PRISM 2006c), and average July maximum temperature (PRISM 2006b).  All variables with 
the exception of pH were derived from a climatic GIS model.   
 
 

Table 6.  Fen Vegetation Types by pH.  Alliances shown in bold include all of their 
associations in this fen classification in the same pH category. 

Alliances Poor Associations Avg pH 
Pinus contorta ssp. murrayana   
  Pinus contorta ssp. murrayana/Carex spp. 5.4 
  Pinus contorta ssp. murrayana/Rhododendron occidentale   5.7 
Kalmia polifolia    
  Kalmia polifolia/Scirpus congdonii  5.4 
  Kalmia polifolia/Sphagnum (fuscum, subsecundum) 5.6 
Rhododendron columbianum   
  Rhododendron columbianum/Pinus contorta ssp. murrayana 5.4 
Salix orestera   
  Salix orestera/moss  5.5 
Carex limosa   
  Carex limosa-Menyanthes trifoliata 5.6 
Darlingtonia californica   
  Darlingtonia californica 5.5 
Narthecium californicum-Triantha occidentalis   
  Triantha occidentalis/Sphagnum teres 4.3 
Rhynchospora alba   
  Rhynchospora alba 5.4 

  

Alliances Extreme Rich Associations   
Salix brachycarpa    
  Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) 8 
Kobresia myosuroides   
  Kobresia myosuroides-Thalictrum alpinum 7.6 
Oxypolis occidentalis   
  Oxypolis occidentalis 7.4 
  Oxypolis occidentalis-Senecio triangularis 7.4 
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Figure 7.  NMS ordination of plots with pH and climate data in species space.  Plot symbols 
are coded by the Forest where they are located, while symbol size is proportional to the 
abundance of Eleocharis quinqueflora.  Only Forests listed by name in the legend reported E. 
quinqueflora from classified stands.  Joint plots, rotated to maximize relationship with pH, 
show significantly correlated environmental variables (r2 > 0.15), average January minimum 
temperature, average annual precipitation, and pH (see Table 6).  

 
 

Table 7.  Correlations of environmental variables (r
2 
> 0.15), with axes for ordination of species 

composition, rotated to align with pH.  Acronyms listed are labels on joint plot (Figure 7). 

 Acronym  Attribute 
Correlation ( r ) 

Axis 1 Axis 2 Axis 3 

Jan_min_ Average January minimum temperature ºC -0.482 0.015 -0.318 

Ann_prec Average annual precipitation in mm -0.450 0.055 -0.262 

pH pH of water at survey site 0.439 -0.016 0.028 



 

 37

Only three of the environmental variables available in this analysis are correlated 
with species composition of the plots:  pH, average annual precipitation, and average 
minimum January temperature (see Figure 7).  The ordination has been rotated in three 
dimensions (25º on axes 1 and 2, and -5º on axes 1 and 3) to maximize the relationship of 
Axis 1 with pH (r = 0.439).  The first axis represented 6.8% of the variance, the second axis 
8.1%, the third axis 9.9%, with a cumulative variance explained of 24.8%.   Figure 7 shows 
the ordination with the plot points symbolized according to Forest and the size of the symbol 
proportional to the abundance of Eleocharis quinqueflora, which is correlated with high pH 
levels. 

Though pH is less strongly correlated than average annual precipitation and average 
minimum January temperature in this dataset (Table 7), it is more frequently considered to 
be important in determining community composition of fen habitats.  The stronger correlation 
with precipitation and temperature may be attributed to the region-wide character of the 
data, since vegetation type is more strongly influenced by large differences in climate than 
by pH.  Sites with pH < 6.0 also tend to be found in climates with higher annual precipitation 
and warmer winter temperatures.  The inverse is also true: sites with high pH are found in 
areas with lower annual precipitation and colder winter temperatures.  Note that we did not 
rule out an existing correlation with bedrock (which drives pH) and elevation (which drives 
climate) in the Sierra.    

Unlike the Sierra Nevada, areas with year-round precipitation experience more 
precipitation in any given location, and a corresponding increase in the amount of direct 
precipitation into a peatland.  The result is a decrease in the importance of the groundwater 
minerotrophic fraction of inputs (see Chadde et al. 1998).  In a climate of high rainfall and 
low evaporation, such as British Columbia, water source is less clear-cut, and therefore 
operational distinctions between bogs and fens are made by pH and by vegetation 
community (MacKenzie and Moran 2004).  In our dataset the relationship between the three 
significant environmental variables (pH, average annual precipitation, and average minimum 
January temperature) follows the trends found in other climates; higher precipitation 
correlates with lower pH.     

Table 8 shows the species that are also correlated with Axis 1.  Similar results were 
obtained when Cooper & Wolf (2006a) analyzed their subset of the data.  Some plant taxa 
that show a relationship to pH in the ordination (Table 8) are known to prefer acidic or low 
pH environments.  Ericaceous plants, including Kalmia, Rhododendron, and Vaccinium, are 
well-known acidophiles.  Carnivorous plants, such as Darlingtonia and Drosera, supplement 
their nutrient-poor low-pH environments by trapping insects which decompose and provide 
nutrients that can be absorbed by the plant.  Sphagnum spp. mosses are also known to 
prefer low pH environments and may increase acidity.  They often dominate bogs which 
tend to have lower pH than fens.  On the other end of the spectrum, Salix brachycarpa, 
Thalictrum alpinum, and Trichophorum pumilum are species that have been documented in 
extreme rich fens in Convict Creek Basin.  The only genus to occur on both sides of the 
table is Carex.   
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Table 8.  Plant taxa abundance correlated with Axis 1 of the ordination (Figure 7), where r > 
0.15.  Those on the left are found at lower pH, higher precipitation and warmer winter 
temperatures.  Those on the right are correlated with the opposite environmental conditions, 
higher pH, lower precipitation and cooler winter temperatures.   

Life 
Form 

Correlation ( r )  Correlation ( r )
Scientific Name Axis 1  Scientific Name Axis 1

Tree Pinus contorta ssp. murrayana -0.164      
Shrub Kalmia polifolia -0.198  Salix brachycarpa 0.167 

  Rhododendron columbianum -0.274      

  Lonicera cauriana -0.154      

  Spiraea douglasii -0.251      

  Vaccinium uliginosum -0.225      

Herb Camassia quamash -0.192  Carex utriculata 0.237 

  Carex echinata -0.154  Deschampsia cespitosa 0.257 

  Darlingtonia californica -0.198  Eleocharis quinqueflora 0.250 

  Drosera rotundifolia -0.289  Mimulus primuloides 0.153 

  Juncus ensifolius -0.196  Thalictrum alpinum 0.156 

  Narthecium californicum -0.262  Trichophorum pumilum 0.158 

  Phalacroseris bolanderi -0.178    

  Triantha occidentalis ssp. occidentalis -0.222      

Moss Sphagnum subsecundum -0.217  Drepanocladus sp. 0.206 

  Sphagnum teres -0.217      
 

Sensitive Vegetation Types 
As with species, vegetation types are classified as floristic units that can range from 

extremely common to extremely rare.  Table 4 lists the California Natural Diversity 
Database’s rarity ranking for each alliance, if one exists.  The NatureServe’s Heritage 
Program methodology is used for defining the Natural Community Conservation Ranks 
(NatureServe 2009).  The S indicates the alliance’s rarity and threat in the state of 
California.  Alliances marked with an S1 through an S3 code are rare and threatened in 
California.  An S4 alliance is secure statewide.  Those types S3 and below are designated 
as high inventory priority by the California Department of Fish and Wildlife.  Any provisional 
vegetation types, including associations, are also considered to be high inventory priority. 

It is difficult to determine rarity of vegetation types by their known number of 
occurrences, because relatively few fen surveys have included the collection of complete 
vegetation data.  However, we can consider some vegetation types rare by virtue of the 
species that are found in them; alliances and associations that are named for rare plants are 
clearly also considered rare types.  Rare fen species and their alliances include Kobresia 
myosuroides, Salix brachycarpa, Rhynchospora alba, Darlingtonia californica, Carex limosa, 
and C. lasiocarpa.  The associations for each of these alliances would also be considered 
rare.   

Other vegetation types may be considered sensitive because of the frequency of rare 
species present.  Table 9 shows a list of alliances that contained rare species in our data 
(where rarity is indicated by either California Rare Plant Ranking (CRPR) or presence on the 
USFS Regional sensitive species 2009 list; see Table 10).  Each occurrence of a rare 
species in each alliance is counted, such that two occurrences could mean one survey that 
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had two rare species, or two surveys with the same rare species.  When the count of rare 
occurrence is weighted by the total number of surveys in that alliance, you can calculate the 
average rare occurrences per survey of the alliance, a quantitative indication of the 
presence of rare plants within a vegetation type.  Alliances based on rare species have the 
highest values for this indicator, since each plot has at least one rare plant (the one for 
which the alliance is named).  The most sensitive vegetation alliances could be considered 
Kobresia myosuroides and the related Salix brachycarpa with an average of 4.5 and 4.0 rare 
species, respectively, in each survey.   

Other alliances that have a fairly high average of rare plant occurrences include the 
shrubby alliances Dasiphora fruticosa, Rhododendron columbianum, and Vaccinium 
uliginosum.  Two herbaceous alliances also average more than one rare occurrence for 
every two surveys: Dulichium arundinacea (Provisional) and Narthecium californicum–
Triantha occidentalis. 
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Table 9.  Frequency of rare species occurrences by alliance. 

Alliance 
Rare 

Species 
Occurrences 

Surveys/ 
Alliance 

Mean 
Occurrences 
per Survey 

 
Rare Species 

Alnus incana 1 4 0.3 Meesia triquetra 

Bistorta bistortoides– 
   Mimulus 
   primuloides 

2 19 0.1 
Darlingtonia californica, Meesia 
triquetra 

Carex (aquatilis,  
    lenticularis) 

3 29 0.1 Agrostis humilis 

Carex (luzulina) 
    /Ptychostomum  
    pseudotriquetrum 

1 17 0.1 Oreostemma elatum 

Carex (utriculata,  
    vesicaria) 

17 69 0.2 

Agrostis humilis, Carex 
lasiocarpa, Carex limosa, 
Meesia triquetra, Meesia 
uliginosa, Utricularia intermedia 

Carex echinata 2 28 0.1 Meesia triquetra 

Carex jonesii 1 4 0.3 Betula glandulosa 

Carex lasiocarpa  
   (Provisional) 

8 7 1.1 
Carex lasiocarpa, Senecio 
hydrophiloides 

Carex limosa 9 6 1.5 
Carex limosa, Eriophorum 
gracile, Meesia triquetra, 
Utricularia intermedia 

Carex nebrascensis 1 21 <0.1 Carex limosa 

Carex simulata 10 25 0.4 

Carex lasiocarpa, Carex limosa, 
Drosera anglica, Eriophorum 
gracile, Meesia triquetra, 
Rhynchospora alba, Utricularia 
intermedia 

Darlingtonia  
   californica 

4 4 1.0 Darlingtonia californica 

Dasiphora fruticosa 1 2 0.5 Agrostis humilis 

Deschampsia  
   cespitosa 

2 16 0.1 Ivesia campestris 

Dulichium  
   arundinaceum  
   (Provisional) 

2 3 0.7 Carex lasiocarpa 
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Alliance 
Rare 

Species 
Occurrences 

Surveys/ 
Alliance 

Mean 
Occurrences 
per Survey 

 
Rare Species 

Eleocharis  
   quinqueflora 

22 94 0.2 
Carex limosa, Drosera anglica, 
Eriophorum gracile, Meesia 
triquetra, Utricularia intermedia 

Juncus oxymeris– 
   Phalacroseris  
   bolanderi 

11 73 0.2 
Darlingtonia californica, Meesia 
triquetra, Utricularia intermedia 

Kalmia polifolia 1 12 0.1 Meesia triquetra 

Kobresia  
   myosuroides 

18 4 4.5 

Kobresia myosuroides, 
Parnassia parviflora, Salix 
brachycarpa, Thalictrum 
alpinum, Trichophorum pumilum 

Narthecium  
   californicum– 
   Triantha  
   occidentalis 

21 31 0.7 

Carex lasiocarpa, Carex limosa, 
Darlingtonia californica, Drosera 
anglica, Eriophorum gracile, 
Oreostemma elatum, 
Rhynchospora alba 

Rhododendron  
   columbianum 

10 16 0.6 
Betula glandulosa, Carex 
limosa, Darlingtonia californica 

Rhynchospora alba 
   (Provisional) 

7 6 1.2 

Darlingtonia californica, 
Oreostemma elatum, 
Rhynchospora alba, 
Rhynchospora capitellata 

Salix brachycarpa  
   (Provisional) 

4 1 4.0 
Parnassia parviflora, Salix 
brachycarpa, Thalictrum 
alpinum, Trichophorum pumilum 

Salix orestera 3 14 0.2 Carex limosa, Meesia triquetra 

Vaccinium  
   uliginosum 

21 25 0.8 

Carex limosa, Drosera anglica, 
Ivesia unguiculata, Lycopus 
uniflorus, Meesia triquetra, 
Meesia uliginosa 
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Table 10.  Special status plants found in fen meadows on USFS lands in the Sierra Nevada, California, including all plants on the CNPS Inventory of 
Rare Plants (2009).  Known presence in fen meadows on each Forest is indicated by a dot or letter in the Forest’s respective column.  If present, 
special status within the USFS is represented by a letter, (S) for taxa listed on the USFS Pacific Southwest Regional Forester’s Sensitive Species List 
(USFS 2006), (I) for those on the individual Forest’s Special Interest list, or (W) on the individual Forest’s Watch list.    
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Shrubs                                 
Betula glandulosa 
   (resin birch) 

Betulaceae B G5T5 S2.2 --- 2.2 W I                   

Salix brachycarpa  
   subsp. brachycarpa  
   (shortfruit willow) 

Salicaceae B G5T5 S1.3? --- 2.3               W       

Carnivorous                                 
Darlingtonia californica  
(California pitcherplant) 

Sarraceniaceae C G3G4 S3.2 --- 4.2     W W               

Drosera anglica  
   (longleaf sundew) 

Droseraceae B G5 S2S3 --- 2.3 I I   ●               

Drosera rotundifolia  
   (roundleaf sundew) 

Droseraceae B G5 NR4 --- CBR5 W ● I ● ● W ●   W     

Utricularia intermedia  
   (flatleaf bladderwort) 

Lentibulariaceae B G5 S2.2 --- 2.2   I ●     ●     I     

Utricularia macrorhiza 
  (common bladderwort) 

Lentibulariaceae B G5 NR --- -   ●     ●        I     

Utricularia minor 
   (lesser bladderwort) 

Lentibulariaceae B G5 S3.2 --- 4.2 ●                 ●    

Utricularia ochroleuca  
   (cream-flowered  
   bladderwort) 

Lentibulariaceae B G4? S1.2 --- 2.2   I     ●             

                                                 
1 Generalized distribution:  C = largely limited to California Floristic Province; W = found throughout much of western North America; B = broadly distributed 
throughout North America or beyond. 
2 CRPR = formerly known as CNPS list 
3 Lake Tahoe Basin Management Unit 
4 NR = not ranked 
5 CBR = considered but rejected 
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Graminoids in the 
Sedge Family                                 
Carex lasiocarpa  
   (woolyfruit sedge) 

Cyperaceae B G5 S1.3? --- 2.3 W I ●                 

Carex limosa 
   (mud sedge) 

Cyperaceae B G5 S3? --- 2.2 W I I ● ● ●           

Eleocharis torticulmis  
   (twisted spikerush) 

Cyperaceae C G1 S1.3 FSS 1B.3     S                 

Eriophorum gracile  
   (slender cottongrass) 

Cyperaceae B G5 S3.3 --- 4.3 W I ● ● ●             

Kobresia myosuroides  
   (seep Kobresia) 

Cyperaceae B G5 S1.3 --- 2.3               W       

Rhynchospora alba  
   (white beaked-rush) 

Cyperaceae B G5 S3.2 --- 2.2   I I ●               

Rhynchospora  
   capitellata (brownish  
   beaked-rush) 

Cyperaceae B G5 S2S3 --- 2.2     I     ●           

Schoenoplectus  
   subterminalis  
   (water bulrush) 

Cyperaceae B G4G5 S2S3 --- 2.3   ●     ●             

Trichophorum pumilum 
   (little bulrush) 

Cyperaceae B G5 S1.2 --- 2.2           ●   W       

Other Graminoids                                 
Agrostis humilis 
   (alpine bentgrass) 

Poaceae W G4 S1.3 --- 2.3             ●         

Scheuchzeria palustris 
   ssp. americana  
   (American  
   scheuchzeria) 

Scheuchzeriaceae B G5T5 S1.1 FSS 2.1   S                   

Sparganium natans  
   (small bur-reed) 

Typhaceae B G5 S3.3 --- 4.3   I ●                 

Perennial Forbs                                 
Claytonia palustris  
   (marsh claytonia) 

Portulacaceae C G3 S3.3 --- 4.3   I           W       
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Collomia rawsoniana  
   (flaming trumpet) 

Polemoniaceae C G2 S2.2 FSS 1B.2                 S     

Epilobium howellii  
  (subalpine willowherb) 

Onagraceae C G4 S4 FSS 4.3                 S     

Epilobium palustre  
   (marsh willowherb) 

Onagraceae B G5 S1.3 --- 2.3   I     ●             

Ivesia campestris 
   (field mousetail) 

Rosaceae C G3 S3.2 --- 1B.2               W       

Ivesia unguiculata 
    (Yosemite mousetail) 

Rosaceae C G3 S3.2 --- 4.2                 ●     

Lycopus uniflorus  
   (northern bugleweed) 

Lamiaceae B G5 S3.3 --- 4.3 ● I                   

Lysimachia thyrsiflora  
   (tufted loosestrife) 

Primulaceae B G5 S1 --- 2.3   I                   

Narthecium  
   californicum  
   (Calif. bog asphodel) 

Liliaceae C G4? NR --- -     ● ●         I     

Oreostemma elatum  
   (tall alpine aster) 

Asteraceae C G2? S2.2 FSS 1B.2     S                 

Parnassia californica  
   (California grass of  
   Parnassus) 

Saxifragaceae C G3G4 NR --- -   ● ● ●    ● ● ● I     

Parnassia parviflora  
   (small flowered grass 
    of Parnassus) 

Saxifragaceae B G4 S1 --- 2.2               ●       

Potamogeton  
   praelongus (white- 
   stemmed pondweed) 

Potamogetonaceae B G5 S1S2 --- 2.3   I                   

Scutellaria galericulata 
  (marsh skullcap) 

Lamiaceae B G5 S2.2? --- 2.2     ●       

Senecio hydrophiloides  
  (sweet marsh ragwort) 

Asteraceae W G4G5 S2S3 --- 4.2     ●                 

Stellaria longifolia  
   (long-leaved starwort) 

Caryophyllaceae B G5 S1.2 --- 2.2   I                   
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Stellaria obtusa (Rocky  
   Mountain starwort) 

Caryophyllaceae W G5 S3.3 --- 4.3 I ●  I  

Thalictrum alpinum  
   (artic meadow-rue) 

Ranunculaceae B G5 S3.3 --- 4.3 ● 

Trifolium bolanderi  
   (Bolander’s clover) 

Fabaceae C G3 S3.2 FSS 1B.2 S  

Ferns 
Botrychium crenulatum  

(scalloped moonwort) 
Ophioglossaceae W G3 S2.2 FSS 2.2 S   S S 

Botrychium  
   minganense  
   (Mingan moonwort) 

Ophioglossaceae B G4 S1.2 FSS 2.2 S 

Mosses 
Bruchia bolanderi  

(Bolander’s bruchia) 
Bruchiaceae C G3 S2.2 FSS 2.2 S   S   S S S  S 

Buxbaumia viridis 
   (buxbaumia moss) 

Buxbaumiaceae B G3G4 NR4 FSS - S  

Helodium blandowii  
(Blandow's helodium) 

Helodiaceae B G5 S1.3 FSS 2.3 S   S S 

Meesia triquetra (three- 
   ranked hump moss) 

Meesiaceae B G5 S3S4.2 FSS 4.2 S S S S S S S   S S 

Meesia uliginosa  
   (broad-nerved hump 
   moss) 

Meesiaceae B G4 S2.2 FSS 2.2 S S S S S  S 

Sphagnum russowii  
(Russow's peat moss) 

Sphagnaceae B G5 NR --- - W   I 

1 Generalized distribution:  C = largely limited to California Floristic Province; W = found throughout much of western North America; B = broadly distributed 
throughout North America or beyond. 
2 CRPR = formerly known as CNPS list 
3 Lake Tahoe Basin Management Unit 
4 NR = not ranked 
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Sphagnum squarrosum  
(spreadleaf peatmoss)  

Sphagnaceae B G5 NR --- - ● I  ●  

Sphagnum  
  subsecundum   
  (orange peatmoss) 

Sphagnaceae B G5 NR --- -   I  

Sphagnum teres 
  (sphagnum) 

Sphagnaceae B G5 NR --- -   I  

1 Generalized distribution:  C = largely limited to California Floristic Province; W = found throughout much of western North America; B = broadly distributed 
throughout North America or beyond. 
2 CRPR = formerly known as CNPS list 
3 Lake Tahoe Basin Management Unit 
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FENS AS HOTSPOTS OF BIODIVERSITY:  RARE SPECIES 
 

Provided below are general descriptions about rare plants from the Sierra Nevada 
region.  Information about rare animals is summarized at the end of the plant descriptions.  
As noted in Table 10, several fen plant species are rare in California and are on the CNPS 
Inventory of Rare and Endangered Plants (CNPS 2009).  Of those species recorded in 
Pacific Southwest Region fens, five are California Rare Plant Rank (CRPR - formerly CNPS 
List) 1B plants, considered rare throughout their entire range (Collomia rawsoniana, 
Eleocharis torticulmis, Ivesia campestris, Oreostemma elatum, and Trifolium bolanderi).  
Another 24 taxa are CRPR 2 plants, which are rare in California but more common 
elsewhere (see Table 10).  Twelve others are CRPR 4 plants, taxa to watch because they 
have such limited distribution.  One other plant, the moss Buxbaumia viridis, is discussed 
here because it has sensitive status within the USFS Region,.  If these species occurred in 
the vegetation stands that we classified, the vegetation types in which they were found are 
provided.   

Six more species of plants have a special status in one or more of the Forests in this 
study (see Table 10), considered either Special Interest or Watch List by individual Forests, 
but are not included in the CNPS Inventory.  In addition, we have listed information about 
rare plants from San Bernardino NF fen meadows.  While not part of the Sierra Nevada 
Framework, this Forest has assembled some fen data.  They have many rare species that 
have not been found in the Sierra Nevada (and are not described below), including four of 
which are Federally Endangered (Table 11).   

 
 

Rare Shrubs 
Betula glandulosa 

Betula glandulosa (resin birch, also previously identified as Betula pumila var. glandulifera) 
is known from six counties in California but is more common elsewhere including Oregon, 
Washington, the Northern Rocky Mountains, and much of boreal Canada and Alaska 
(Furlow 1997).  This shrub is rare on the Lassen NF where it is known from three fens. One 
of these fens is partially on private land.  There are also two occurrences on adjacent private 
land, one of which is being heavily impacted by the presence of livestock.  The Lassen NF 
occurrences are along Butt Creek and within the Humbug Fen, and the number of 
individuals of this species are low.   Betula glandulosa is also uncommon on the Modoc NF.  
It was known in 2 fens prior to 2009.  Three more occurrences of B. glandulosa were 
discovered on the Modoc NF in 2009.  One occurrence was found in Lassen Creek Fen, 
growing with Rhododendron groenlandicum and Sphagnum sp.  One occurrence was found 
in Parman Fen growing with Populus tremuloides and Salix sp.  The third new occurrence is 
located in a riparian area below Parman Fen.   The previously known Modoc occurrences 
were at Bidwell fen, which also had Sphagnum and was in excellent condition in 2005, and 
the fen in Upper Mill Creek.   This fen in the Baldy Allotment has been in poor and 
deteriorating condition since first found in 2005.  It has been heavily impacted by threats 
such as cattle trampling.  Resin birch was also found along the South Fork of East Creek in 
the southern Warner Mountains in 1999, but it is unknown whether the location is a fen.  
Only two stands with this species were classified in our analysis, both from the Modoc, one 
as part of a Carex jonesii Herbaceous Association, and the other as a Pinus contorta ssp. 
murrayana/Vaccinium uliginosum–Rhododendron neoglandulosum Woodland Association.  
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Salix brachycarpa 
Salix brachycarpa var. brachycarpa is known only from Mono County in California 

where it is usually found on limestone in subalpine meadows (Hickman 1993).  Salix 
brachycarpa subsp. brachycarpa has also been used recently to refer to this taxon.  The 
other subspecific entity does not occur in California.  Our variety of short-fruit willow occurs 
throughout Canada and most of the western states (USDA-NRCS 2009).  Salix brachycarpa 
occurs with Kobresia myosuroides and Trichophorum pumilum in the Mildred Lake area of 
the Convict Basin in Inyo NF (S. Weis, pers. comm. 2007).  At present the meadow complex 
is in good condition and is not open to grazing, although there have been mining and pack 
stock activities historically.  Five surveys with this willow were classified in our analysis, 
which were either the rare Kobresia myosuroides–Thalictrum alpinum Herbaceous 
Association or the rare Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) Shrubland 
Association with no Kobresia present. 

Rare Carnivorous Plants 
Carnivorous plants are adapted to the nutrient-poor habitats of peatlands, and are 

therefore uncommon in California and often considered rare. 

Darlingtonia californica 
 Darlingtonia californica (Sarraceniaceae) is the only species in its genus.  It grows 

only on the western edge of North America from northern California to southern British 
Columbia (USDA-NRCS 2009).  It is recorded from nine counties in California, and in the 
Plumas and Tahoe NF.  California pitcherplant is not limited to peatland habitats, but is 
known also to occur in meadows and serpentine seeps (CNPS 2009).  In Plumas NF, 
Darlingtonia occurs mostly on the Mt. Hough District (most famously at Butterfly Valley), but 
also at several other fens in the area between Butterfly Valley and Fales Basin.  It also 
occurs at a couple of very small spring areas in the Slate Creek drainage of the Feather 
River District.  The species has been recorded in 22 stands in Tahoe NF, 20 of which are in 
confirmed fens, at Barren Mine south of Murphy Flat, Bowman View Fen, Celina Ridge, 
Harris Meadow, Murphy Flat, and Pat Yore Flat.  Darlingtonia occurred in seven different 
vegetation alliances in our classification.  It was most frequently found in a Narthecium 
californicum–Triantha occidentalis Alliance or a Rhododendron neoglandulosum Alliance.  In 
some sampled stands, pitcherplant dominated and was therefore considered a Darlingtonia 
californica Alliance and Association. 

Drosera anglica, D. rotundifolia 
The two species of sundew that occur in California are usually considered to be fen 

obligates.  The more widespread species Drosera rotundifolia, or round-leaf sundew, was 
considered for listing in the CNPS Inventory but was rejected as it was found to be too 
common (CNPS 2009).  It is found throughout Canada and most U.S. states (USDA-NRCS 
2009).  At least 96 occurrences are recorded on USFS land, including the Eldorado, Lake 
Tahoe Basin MU, Lassen, Modoc, Plumas, Sierra, Stanislaus, and Tahoe NFs.   D. 
rotundifolia occurs in several different vegetation types in our classified samples, most 
densely in Darlingtonia stands.  Observations from the Plumas NF indicate that this genus is 
sensitive to livestock grazing (J. Belsher-Howe and J. Bishop, pers. comm. 2009)   

The more uncommon species is Drosera anglica, which occurs throughout northern 
North America including 12 U.S. states (USDA-NRCS 2009).  The long-leaved sundew is 
known from five counties in California, in three Forests: Lassen, Modoc, and Tahoe.  At 
Lassen NF, D. anglica is known from nine occurrences, seven of which are confirmed fens.  
All occurrences are relatively stable and ungrazed, and two of these occurrences are in 
specially protected areas, at the Green Island Lake, recommended Research Natural Area 
(RNA), or within the Willow Lake, Botanical Special Interest Area (SIA).  In Modoc NF, it is 
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recorded from 2 locations at Blue Lake, with 4 total occurrences.  At Tahoe NF, D. anglica is 
found at Bottomless and Kiln Fens.  Six surveys containing this species were classified in 4 
different alliances.  It was found most densely in a Vaccinium uliginosum/Aulacomnium 
palustre–Sphagnum (subsecundum) Association at Domingo Lake, Lassen NF.  Twice it 
was found in a Triantha occidentalis/Sphagnum teres or Eleocharis 
quinqueflora/Drepanocladus (aduncus, sordidus) Association.  Once it was found in a Carex 
simulata Association. 

Utricularia intermedia, U. minor, U. ochroleuca 
Bladderworts (Lentibulariaceae) are aquatic plants, often growing submersed or free-

floating.  There are three rare species of bladderwort recorded for the region.  All three have 
a circumboreal and montane distribution (Rice 2006).  Utricularia intermedia, the flat-leaved 
bladderwort, is found in Eldorado, Lassen, Plumas, and Sierra NF and five counties in 
California.  It is also found throughout northern North America.  It was found in McKinstry 
Meadow at Eldorado NF, Cooper Swamp, Boundary Fen, and Willow Lake in Lassen NF; 
Little Willow Lake across the boundary in Lassen NP, Silver Lake at Plumas NF, and at 
Lower Ahart and another unnamed site in Fresno County within Sierra NF.  Nine surveys 
with this plant were classified into five different alliances.  Three surveys were in the Carex 
simulata or the Eleocharis quinqueflora Alliance.   

Utricularia minor is reported from Blue Lake Ranch in Modoc NF (Leppig 2002).  It is 
less rare than the former species, known from 12 counties in California, but considered 
Endangered in Oregon (CNPS 2009).  Utricularia ochroleuca is recorded at Lassen NF at 
Boundary Fen and Willow Lake, and at Little Willow Lake within the National Park.  It was 
also found at Grass Lake in the Lake Tahoe Basin.  It is only known from these four sites in 
California, in three counties, and in fewer states and provinces than the other two species 
(USDA-NRCS 2009), though it is also circumboreal (Rice 2006).   

Rare Graminoids 
Rhizomatous perennials in the sedge family are an important component of fen 

vegetation, and several species are also considered rare in California.   

Carex lasiocarpa, C. limosa 
Carex lasiocarpa is known from five counties in California.  It can be found across 

the northern states and Canada.  Known as slender sedge or woolly fruit sedge, it is 
generally found in areas of standing water (Hickman 1993).  This sedge often dominates fen 
vegetation.  It was most commonly found in surveys that were classified as Carex lasiocarpa 
Associations.  It was also a component of stands dominated by other sedges C. utriculata, 
C. vesicaria or C. simulata, Triantha occidentalis, or Dulichium arundinaceum.  In Lassen 
NF, C. lasiocarpa is found in five fen locations, primarily in association with basin fens 
adjacent to Lassen Volcanic National Park.  In Modoc NF, the sedge is found in two fens, 
one of which is a floating mat in a lake in the southern Warner Mountains, the other in a very 
large fen that was mostly dewatered prior to 1990.  In Plumas NF, the woollyfruit sedge was 
found in four different stands within Sundew Fen, two in Graeagle Lodge Fen and namesake 
Slender Sedge Fen, and in one stand within Crescent Fen and New Trail Fen.   

Carex limosa is another CNPS-listed sedge that can dominate fen vegetation.  It is 
found in eight counties in California and is possibly more widespread in the Sierra Nevada 
(CNPS 2009).  Like C. lasiocarpa, it is found across the northern states and Canada, though 
it is listed as endangered in four states (USDA-NRCS 2009).  Mud sedge also grows in 
Eurasia (Hickman 1993).  It is commonly associated with Sphagnum species in California.  
In Lassen NF, C. limosa is found in six fen meadows, primarily in association with basin fens 
adjacent to Lassen Volcanic National Park, and has been found within Green Island Lake 
(Candidate Research Natural Area) and in Coon Hollow on the Almanor Ranger District.  
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One location, Limosa Fen, has extensive impacts from roads and water diversion activities.  
In Modoc NF, C. limosa is known only from four floating fens in Blue Lake in the southern 
Warner Mountains, as well as in the nearby Blue Lake Ranch Fen.  These fens are currently 
in excellent condition.  In Plumas NF, C. limosa occurs in seven fens in the Bucks Lake 
Wilderness, most of which are grazed.  The largest population is in an ungrazed fen in 
Grassy Lake.  Mud sedge also occurs in Mason Fen in Tahoe NF and at Buckbean Bog in 
Eldorado NF, as well as in three fen meadows in the Tahoe Basin.   

Twenty-five surveys with Carex limosa have been assigned to nine different 
alliances.  Most commonly it is found in its own alliance, but it is also found in stands 
dominated by other sedges, C. simulata, utriculata, or vesicaria.  It can be found in other 
herbaceous types dominated by Eleocharis quinqueflora or Triantha occidentalis.  Mud 
sedge is also part of woody vegetation types, especially the Vaccinium uliginosum Alliance. 

Eleocharis torticulmis 
Eleocharis torticulmis is found only in Plumas County and is known from only two 

occurrences in Butterfly Valley Botanical Area and immediate vicinity.  Twisted spikerush is 
not in The Jepson Manual because it was only described in 2001 (CNPS 2009).  It is part of 
a complex of four species in North America which were previously placed in E. pauciflora 
(S.G. Smith et al. 2003).  It can be distinguished from the related species, E. quinqueflora, 
by its thick hard caudex and greatly compressed culms (3 to 4 times wider than thick) which 
tend to be spirally twisted (S.G. Smith et al. 2003).  The Consortium of California Herbaria 
(CCH 2010) lists 10 unique specimens of E. torticulmis collected between 1966 and 2001, 
all within the Butterfly Valley. 

Eriophorum gracile  
Eriophorum gracile is known from 13 counties in California.  It is also found 

throughout Canada and the northern states, with a circumboreal distribution.  It is usually 
found on peaty, acidic substrates (Ball and Wujek 2002).  Slender cotton-grass is 
endangered in two states and threatened in four.  E. gracile was found within 11 fens in 
Lassen NF.  These occurrences are scattered primarily south of Lassen Volcanic National 
Park and around the Humbug area of the Almanor Ranger District.  Most occurrences are 
stable, but one site is being impacted by cattle and another by OHV and water diversion.  E. 
gracile is also present in Modoc NF on two floating mats in Blue Lake and Blue Lake Ranch.  
In Plumas NF, it was recorded at Sundew Fen.  In Tahoe NF, it was recorded at Mason Fen 
and Kiln Fen.  Slender cotton-grass also occurs at Grass Lake in the Tahoe Basin.  Seven 
surveys were classified containing this Cyperaceae species.  Most were in the Eleocharis 
quinqueflora/Drepanocladus (aduncus, sordidus) Association.  Other vegetation types were 
dominated by Carex limosa and Menyanthes trifoliata, C. simulata, or Triantha occidentalis. 

Kobresia myosuroides 
Kobresia myosuroides is listed as K. bellardii in The Jepson Manual (Hickman 1993), 

though the most recent treatment accepts K. myosuroides as the correct name (Ball 2002).  
This perennial Cyperaceae is known only from Mono County, but outside of California it has 
a circumboreal distribution (Hickman 1993).  There are two nearby occurrences at Inyo NF 
in the Mildred Lake area of the Convict Basin.  At present the meadow complex is in good 
condition, although historically there have been mining and pack stock activities.  
Recreational activity threatens this species’ persistence (CNPS 2009).  Four surveys were 
classified with this plant, all of which were assigned to the Kobresia myosuroides–Thalictrum 
alpinum Association. 
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Rhynchospora alba, R. capitellata 
Two species of beaked rush (Cyperaceae) occur in fens of the Sierra Nevada, 

Rhynchospora alba and R. capitellata.  R. alba, the white beaked-rush, is known from four 
counties in California and may occur in four more (CNPS 2009).  Outside California it is 
circumboreal, and occurs primarily in the states along both coasts and the Great Lakes 
(USDA-NRCS 2009).  Its habitat wherever it occurs is described as “acid, sphagnous, 
boggy, open sites, poor fens, often on floating mats or peaty interstices of rocky shores” 
(Kral 2002).  The white beaked-rush is found in two locations in Lassen NF, both on floating 
mats in the basin fens at the Willow Lake SIA and at Domingo Lake.  Both fens are stable, 
though Willow Lake does receive visitor trampling during the summer months.  It is also 
found at Little Willow Lake in Lassen National Park.  There is a single occurrence of R. alba 
in Plumas in the Butterfly Valley fen on the Mt. Hough Ranger District.  It also occurs at Pat 
Yore Flat in Tahoe NF.  Seven surveys with this beaked rush were classified, most being 
placed in a Rhynchospora alba Association.  It was also found in stands dominated by 
Triantha occidentalis or Carex simulata. 

Less commonly found was Rhynchospora capitellata, the brownish beaked-rush.   
R. capitellata is found in eight or nine counties in California and in Oregon (CNPS 2009).  Its 
center of distribution is the eastern half of North America.  Like the other beaked rush, this 
species is also known from Butterfly Valley in Plumas NF.  In that location it dominated the 
stand and was therefore placed in the Rhynchospora alba Provisional Alliance.  There is a 
CNDDB occurrence from Eldorado NF, which may or may not occur in a fen.  

Schoenoplectus subterminalis 
There are two rare species that were treated as Scirpus in the Jepson manual, but 

have since been transferred to other genera.  Schoenoplectus subterminalis, listed as 
Scirpus subterminalis in The Jepson Manual, occurs in both the Klamath Range and the 
northern High Sierra Nevada (Hickman 1993).  Outside of California, it extends north to 
Alaska and east to the northeastern states.  Most often submerged to emergent, peatland 
bogs are just one of the habitats that this species may occur in.  It often forms “lawnlike, 
underwater mats” (Smith 2003).  The water bulrush is endangered in Oregon (CNPS 2009).  
It occurs at Grass Lake in Lake Tahoe Basin MU, Luscious Fen in Lassen NF, and Little 
Willow Lake in Lassen Volcanic National Park (VNP). 

Trichophorum pumilum 
Trichophorum pumilum, or Scirpus pumilus in The Jepson Manual (Hickman 1993), 

is one of the group of rare species that are limited to the limestone soils of the Convict Basin 
within California.  It is known from only three occurrences near Convict Creek and 
Cottonwood Creek (White Mountains) drainages in Mono County (CNPS 2009).  Dwarf 
bulrush is present in a few of the Rocky Mountain states, parts of Canada, Alaska, and also 
Eurasia (Hickman 1993).  It was a component of five surveys that we classified, which were 
either Kobresia myosuroides–Thalictrum alpinum or Salix brachycarpa/Mesic Forbs 
(Thalictrum alpinum) Associations. 
 

Three other graminoid plants, while occuring commonly in North America, are 
currently considered rare in California. They are in three different plant families as described 
below.   

Agrostis humilis 
 Agrostis humilis (Poaceae) has been confused with Agrostis thurberiana (which 
USDA PLANTS database considers a synonym for A. humilis).  The two grass species are 
considered to intergrade (Hickman 1993).  While A. humilis is found through much of 
western North America, it is only recorded from five counties in California.  A wider 
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distribution of mountain bentgrass in California is expected with more data (CNPS 2009).  
There are eight documented occurrences in Stanislaus at Kennedy Lake Meadow:  three 
were classified as Carex aquatilis (lenticularis) Association, one as a Dasiphora 
fruticosa/Carex aquatilis Association, and two occurrences were in C. utriculata stands. 

Scheuchzeria palustris ssp. americana 
Scheuchzeria palustris ssp. americana (Scheuchzeriaceae) is rare in California 

where it is known only from Lassen NF and VNP (Plumas County).  It occurs in three basin 
fens at Willow Lake SIA, in Little Willow Lake, Domingo Lake and at Skipper Fen south of 
the Caribou Wilderness.  This species is most often associated with floating Sphagnum 
mats, except at Skipper Fen.  It was found twice in a Triantha occidentalis/Sphagnum teres 
and once in a Carex simulata Association.  This American scheuchzeria or rannoch-rush 
extends north to Alaska and east to most of the northeastern states.  It is endangered in 
seven states (USDA-NRCS 2009).  The new treatment prepared for Jepson does not 
recognize the subspecies, and therefore expands the distribution to Eurasia (Hellquist 
2008). 

Sparganium natans 
Sparganium natans (Typhaceae or Sparganiaceae) is known from five occurrences 

on the Lassen NF.  One of these occurrences is within the Green Island Lake RNA and is 
stable.  In Plumas NF, S. natans occurs in a single fen in the Bucks Lake Wilderness.  The 
small bur-reed is known from seven counties in California, but it has a circumboreal 
distribution.  It occurs in most of the western states, throughout Canada, and in the 
northeast United States (USDA-NRCS 2009).    

 

Rare Perennial Forbs 
Claytonia palustris 

  Claytonia palustris (Portulacaceae) is a perennial of wet areas, limited to California, 
from a genus of primarily annual spring beauties.  The species was originally described in 
1987.  Marsh Claytonia is known from six counties, and in Inyo and Lassen NF.  At Lassen,  
C. palustris is known from approximately 25 occurrences scattered throughout the Almanor 
Ranger District.  Of these, only one occurrence is associated with fens, growing within the 
creek that goes through the fen along the springy slopes northeast of Colby Creek.  At Inyo 
NF, the species has been recorded at Turk Meadow below Hilton Lakes in a verified fen.  In 
this location it was found in a stand dominated by an unidentified Carex. 

Collomia rawsoniana 
Collomia rawsoniana (Polemoniaceae) is a former FWS Candidate Species and 

showy forb restricted to Madera County, though historical specimens are also known from 
adjacent Fresno and Mariposa Counties.  Also known as Flaming Trumpet, this red Collomia 
is found within four identified fens in the Shuteye Peak area of Sierra NF. 

 
Epilobium howellii, E. palustre 

Epilobium howellii (Onagraceae) is known from 8 counties in California (CNPS 
2010).  It was originally described in 1992, where it was distinguished from similar delicate 
willowherbs by having stems covered with glandular pubescence (Hoch 1992).  Subalpine 
willowherb has been recorded in the vicinity of several fens in Sierra NF (Nelson 2009), but 
in only one case was it described as occurring on the fen itself (an unnamed fen in Fresno 
County).  Another rare willowherb, Epilobium palustre, is known from only two locations in 
California, both fens, Grass Lake in the Tahoe Basin and Willow Lake SIA in Lassen NF 
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(CNPS 2010).  Known as marsh willowherb, it has a circumboreal distribution including all of 
Canada, most of the western states and a few in the northeast (USDA-NRCS 2009). 

Ivesia campestris, I. unguiculata 
Two rare species of the genus Ivesia (Rosaceae), often called mousetail, have been 

recorded in association with fens.  Both are endemic to California and quite limited in 
distribution.  Ivesia campestris is known from three counties and the Inyo NF at Ramshaw 
Meadow and Templeton Center (both verified fens).  Both of the surveys found I. campestris 
in a Deschampsia cespitosa–Perideridia parishii Association.  I. unguiculata is known from 
five counties and the Sierra NF at Hall Meadow, where it was found in a Vaccinium 
uliginosum/Aulacomnium palustre–Sphagnum (subsecundum) Association.  

Lycopus uniflorus 
Lycopus uniflorus (Lamiaceae) is widespread outside of California.  It occurs in most 

of the states and throughout Canada.  In California it is known from eight counties, both 
along the north coast and in the High Sierra (Hickman 1993) in Lassen and Modoc Forests.  
Northern bugleweed is known from four occurrences on the Lassen NF, two of which are 
fens with floating mats.  The fen occurrences are found within the Willow Lake SIA and at 
Domingo Lake, where it is found in a Vaccinium uliginosum/Sphagnum teres Association.  
Both occurrences are stable, though Willow Lake, where most of the plants are found, does 
receive trampling from visitors during the summer months.   At Modoc NF, L. uniflorus has 
been found on the floating mats in Blue Lake. 

Lysimachia thrysiflora 
Lysimachia thyrsiflora (Primulaceae) is known in California from fewer than five 

occurrences in Plumas and Shasta Counties (CNPS 2009). It is recorded from Willow Lake 
SIA in Lassen NF.  Tufted loosestrife occurs outside of California across the northern states 
and throughout Canada (USDA-NRCS 2009). 

Oreostemma elatum 
Oreostemma elatum is a new name, recognized after publication of the Jepson 

Manual (Hickman 1993).  It was formerly identified as a synonym of Aster alpigenus var. 
andersonii.  It is known from four counties in California (CNPS 2009), including Plumas NF.  
Tall alpine aster occurs in five fen locations on the Mt. Hough District, in the area from Fales 
Basin to Butterfly Valley.  Five surveys were classified that include this species, into three 
alliances.  Three surveys were in the Narthecium californicum–Triantha occidentalis 
Alliance.  The others were in a Rhynchospora alba and a Carex luzulina/Ptychostomum 
pseudotriquetrum Association. 

Parnassia parviflora 
Parnassia parviflora occurs outside of California but is known from approximately five 

occurrences in Inyo and Mono Counties (CNPS 2009) on the east side of the Sierra 
Nevada.  It grows in several northern states and across Canada.  It has been recorded from 
Mildred Meadow in Inyo NF, which was called Hanging Fen by Cooper (Cooper and Wolf 
2006a).  Three surveys including this species were all classified in rare types Kobresia 
myosuroides–Thalictrum alpinum or Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) 
Associations. 

Potamogeton praelongus 
Potamogeton praelongus is known from four counties and approximately five 

occurrences in California (CNPS 2009).  P. praelongus hybridizes with P. richardsonii and 
occurs in deep water lakes (Hellquist et al. 2008).  This habitat description makes it unlikely 
that it occurs within a fen, but it is known from the fen complex of Willow Lake SIA in Lassen 
NF.    Outside of California this species is widespread, occurring in most states north of 37º 
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N Latitude in North America, Canada, Mexico, Europe, and east Asia.  White-stemmed 
pondweed is endangered in five states (USDA-NRCS 2009). 

Senecio hydrophiloides 
Senecio hydrophiloides is known to occur in five counties in California in lower 

montane coniferous forests (CNPS 2010) and damp meadows (Hickman 1993).  It occurs 
fairly frequently in Lassen NF, with 31 records, but none of these are within fens (K. Bovee, 
pers.comm., 2010).  It is recorded from Graegle Lodge Fen in Plumas NF, where it was 
found in a Carex lasiocarpa Association.  S. hydrophiloides is threatened by grazing and 
hydrological alterations (CNPS 2010).  S. foetidus Howell (including var. hydrophiloides 
(Rydb.) Cronquist) is currently considered a synonym of this species (Hickman 1993).  
Outside of California, sweet marsh ragwort occurs in most of the western states, British 
Columbia, and Alberta (USDA-NRCS 2009).  

Stellaria longifolia, S. obtusa 
Stellaria longifolia (Caryophyllaceae) is known in four counties in California and from 

approximately ten occurrences (CNPS 2009).  One of these is in Lassen NF in the meadow 
surrounding Luscious Fen but may have not occurred within the fen.  Outside of California, 
longleaf starwort occurs throughout the northern states and Canada, having a circumboreal 
distribution (Hickson 1993).  Another CNPS-listed Stellaria, S. obtusa, occurs in 10 counties.  
In Lassen NF, S. obtusa is common on the Almanor Ranger District in which there are 70 
occurrences scattered.  In addition, two occurrences have been found on the Hat Creek 
Ranger District along Bailey Creek.  Of the 72 occurrences in Lassen, only one has been 
found associated with a fen, growing along Colby Creek.  Many occurrences have also been 
reported from Sierra and Plumas NF.  Also known as Rocky Mountain starwort, this species 
is found outside of California in many of the western states, British Columbia, and Alberta. 

Thalictrum alpinum 
Thalictrum alpinum (Ranunculaceae) is a stoloniferous herb found on the east side of 

the Sierra Nevada.  In Inyo NF, T. alpinum occurs in Hanging Fen and Mildred Lake.  Five 
surveys include this species, all belonging to the rare vegetation types Kobresia 
myosuroides–Thalictrum alpinum or Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) 
Associations.   Outside of California, artic meadow-rue occurs in most of the mountainous 
western states, parts of Canada, and northern Eurasia. 

Trifolium bolanderi 
Trifolium bolanderi is found in only three counties in California in the central High 

Sierra Nevada and does not occur outside of California (CNPS 2009).  It is reported from 
Hall Meadow in Sierra NF.   Bolander’s clover is threatened by foot traffic, grazing and 
trampling, and possibly threatened by logging (CNPS 2009). 
 

Rare Ferns 
Botrychium crenulatum, B. minganense 

A draft Conservation Assessment for Botrychium (Clines 2009) includes individual 
species accounts developed by Don Farrar, Iowa State University, and ecological 
descriptions by Cindy Johnson-Groh, Gustavus-Adolphus College.  Mycorrhizae are 
essential to the moonworts because much of the life cycle is non-photosynthetic and 
underground.  Most species need well-drained soil, but Johnson-Groh found that the 
Botrychium species in California occurred in wetter, more water-logged soil.  She also found 
that they occurred in soils with a slightly acidic pH.  Anecdotal information suggests that they 
are found in calcareous sites.  Her work shows that plants are not above ground each year 
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and it is difficult to follow individual plants.  Therefore, monitoring should be based on 5 to10 
years of surveying since this amount of time is necessary to determine population trends. 

Botrychium crenulatum, although also found in several meadows, is known from two 
fens and one potential fen in Modoc NF.  The fen in Upper Mill Creek in the Baldy Allotment 
has been in poor and deteriorating condition since first located in 2005.  It has been heavily 
impacted by cattle trampling.  Another B. crenulatum occurrence on the Modoc NF is in a 
small fen with Meesia uliginosa, approximately two miles north of the upper Mill Creek fen.  
A third occurrence is in Chu Fen in the north Warner Mountains, although this has not been 
verified as meeting fen criteria.  B. crenulatum was also recorded at Metcalf Meadow in San 
Bernardino NF, though it may or may not have been found in a fen.  There are also two 
historical records of the fern in meadows of the San Bernadino NF (CNDDB 2009).  It is also 
recorded from Lower Rock Creek pasture in Inyo NF, though it is not within the fen habitat.  
This fern is scattered throughout California, recorded in 13 counties, while its distribution is 
centered in Idaho and Nevada in wet mountain locations (Wagner and Wagner 1993). 

Botrychium minganense has also been known as Botrychium lunaria var. 
minganense (Hickman 1993).  This moonwort is present outside of California in the 
mountains of western states, the upper tier of northern states, and Canada.  It is found in 11 
counties in California in fens and in coniferous forests (CNPS 2010).  USFS has reported 
one fen-related occurrence in Lassen NF just adjacent to Little Grizzly Fen.  Here, B. 
minganense is associated with a seep close to the fen, but not within the fen perimeter. 

 
 

Rare Mosses  
Bruchia bolanderi 
 Bruchia bolanderi grows in California and Oregon only (Zander 2007).  In California, 
the occurrences are scattered across the Sierra Nevada.  It has distinctive sporophytes 
which are easy to identify when available.  Plants are small and ephemeral and grow in 
disturbed locations (Harpel 2009).  Its habitat is exposed peat or mineral soil along rivulets, 
fens, and springs (Malcolm et al. 2009).  In Eldorado NF, this moss was discovered in the 
Tele-fen on the Cody Range Allotment in 2006.  Impacts from cattle trampling were 
documented at the time.  Hoof punches were estimated to cover approximately 10% of the 
surface area of the fen on average, including some areas with higher degrees of cattle 
disturbance.  In Modoc NF, B. bolanderi has been reported as being within unverified fens at 
two locations in the north Warner Mountains.  In Plumas NF, this Bruchia has been found in 
three Bucks Lake Wilderness fens, in a fen near Mt. Fillmore, in Waters Bog fen, and in 
another fen in the Waters Bog area.  The fens in the wilderness area are subject to grazing 
except for Waters Bog fen, which has been fenced to exclude cattle.  At Inyo NF, there is a 
record of B. bolanderi from Redrock Meadow, which is not a verified fen.  In the Sierra NF, 
the moss has been found about 100 m from a fen complex but not located within the fen.  
This species was also found in 2009 at Grass Lake in the Tahoe Basin. 

Buxbaumia viridis 
 Buxbaumia viridis grows on rotten wood, humus, or soil in California, Idaho, 
Montana, Oregon, Washington, Alberta, British Columbia and in Europe (Schofield 2007).  It 
has been described as a small annual bryophyte also found on peaty soil, whose only visible 
structure is the sporophyte (Harpel 2003a).  It has no leafy stems, only small capsules on 
stalks (Malcolm et al. 2009).  This moss was found in Modoc NF on a punky log in a fen 
within upper Mill Creek in the Baldy Allotment.  The fen is in poor condition and heavily 
impacted by cattle trampling.  Buxbaumia viridis has also been found within the riparian area 
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in that drainage.  It also occurs in Lassen Creek Fen, below occurrences of Sphagnum sp. 
and Betula glandulosa. 

Helodium blandowii 
 Helodium blandowii is known from four counties in California (CNPS 2009).  It is the 

only moss in California that has ciliate structures at the base of the leaf (paraphyllia), which 
are very distinctive under magnification (Malcolm et al. 2009).  Its distribution includes most 
of Canada and several northern states across the U. S. (NatureServe 2009).  In the Pacific 
Northwest, its habitat is centered around fens, either forming mats and small hummocks in 
medium to rich montane fens or around the edges of fens (Christy 2007).   Blandow’s bog 
moss occurs at three locations on the Inyo, two in willow dominated fens in the John Muir 
Wilderness, and the third under aspens and willows on a wet slope at the edge of a pack 
station pasture.  The two occurrences in the wilderness currently have no grazing, but one 
of the meadows is open for pack stock grazing.  During 2009 fen surveys in Lake Tahoe 
Basin MU, two occurrences of this species were recorded, at two locations in Grass Lake 
and at Armstrong Pass.  This moss also occurs in Stanislaus NF  

Meesia triquetra, M. uliginosa 
Dillingham (2005) completed a conservation assessment for the moss species 

Meesia triquetra and M. uliginosa.  He reported that rich to extreme rich fens are the specific 
habitat of these species and that modification of this habitat is the main threat to them.  Most 
occurrences of these species are in fens.  The conservation actions recommended were to 
maintain the hydrologic and associated microsite conditions of the habitat, to restrict 
activities that have potential to alter the hydrologic conditions of the habitat, and to avoid soil 
disturbance of more than 20% in fens.   

Meesia triquetra grows in several northern states across the U. S. and most of 
Canada (NatureServe 2009).  Its habitat in California is saturated fens and meadows in 
coniferous to subalpine forests, generally found in small patches with Sphagnum (Malcolm 
et al. 2009).  Three-ranked hump-moss has a distinctive triangular appearance to each 
branch when viewed from above.  It occurs in most of the Sierra Nevada NFs, with the 
exceptions of Inyo NF and San Bernardino NF.  In Eldorado NF, M. triquetra is present in 
Ring Fen, where there is no evidence of impact, and in Ring Fen-2.  At Ring Fen-2, the 
surrounding forest has been logged and replanted and there is a road crossing a seep that 
feeds into the fen.  There are eleven occurrence locations in Lake Tahoe Basin MU.  Grass 
Lake RNA, which is a floating fen, supports 42 acres of this species.  In Lassen NF, M. 
triquetra is known from 46 locations on the Forest and 39 of these are confirmed fens.   

Of the 46 known occurrences, eight fens/meadows with M. triquetra are currently 
grazed and three fens have hydrology or road-related impacts.  The remaining 35 fens with 
Meesia triquetra are without recorded impacts.  In Modoc NF, Meesia triquetra is known 
from Blue Lake Ranch in the southern Warner Mountains.  The fen was reported to be 
heavily impacted by cattle along one edge. This moss is also known in the northern Warner 
Mountains from Lassen Creek Campground fen, which is in deteriorating condition.  The 
area where the moss is located has been heavily trampled, resulting in reduced vigor of M. 
triquetra.  In Plumas NF, M. triquetra occurs at 14 fen locations, about half of which are in 
Bucks Lake Wilderness and the rest in the area between Fales Basin to Waters Bog.  There 
are two occurrences in Sequoia NF.  In Sierra NF, M. triquetra has been found in 16 verified 
fens so far.  It also occurs in wet meadows and drainages not associated with fens.  In 
Stanislaus NF, only one fen occurrence is recorded at St. Mary’s Pass.  In Tahoe NF, M. 
triquetra is found in seven different fens.    
 Meesia uliginosa is somewhat less common than the other species, known from 
seven National Forests.  In California it is scattered across the Sierra and southern Cascade 
Range (CNPS 2009).  It has a similar distribution to M. triquetra outside of California.  In the 
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Pacific Northwest, this species occurs on wet soil or peaty humus as well as in rock fissures 
of alpine and subalpine areas (Harpel 2003b).  In California it is restricted to montane areas, 
where it grows in wet meadows and fens of coniferous forests (Malcolm et al. 2009).  At 
Lake Tahoe Basin MU, both of the sites where M. uliginosa has been found are disturbed by 
development and also have M. triquetra present.  At Lassen NF, broad-nerved Meesia has 
been found in seven locations, two of which are not fens.  One of the fens where it has been 
found has been impacted by unauthorized livestock grazing.  In Modoc NF, M. uliginosa 
occurs in a small fen at Bald Mountain where there is some trampling by cows.  In Plumas 
NF, M. uliginosa has only been found once, in Woodsy Fen on the east side of the Forest.  
M. uliginosa has been reported from two fens in Sequoia NF and ten in Tahoe NF.  One 
occurrence is known from Sierra NF, but it was not found in a fen.   

Rare Animals 
Though animals may move their location seasonally or on a daily basis, we have 

some records that indicate their use of fen habitats.   Rare animals that are known from fens 
or fen meadows are listed in Table 12.  There are four amphibian species that are reported 
from fens or fen meadows.  

Rana cascadae 
The Cascades frog (Rana cascadae) has 3 occurrences reported from fens in the 

Sierra NF and 4 reports from Lassen NF.  On the Lassen NF, one report is historic (1924) 
centered at Willow Lake SIA with no current population known (A. Sanger, pers.comm. 
2010).  Another is on private land at Old Cow Creek Meadows (CNDDB 2009).  The two 
remaining occurrences are recent and on Forest lands, from Carter Meadows and Middle C 
Fen along Colby Creek. The Cacades frog is highly associated wth fens on the Lassen NF, 
and habitat enhancement projects have been implemented (A. Sanger, pers.comm. 2010).  

Rana muscosa, R. sierrae 
The Sierra Nevada yellow-legged frog (Rana sierrae) is a new species recently split 

from the mountain yellow-legged frog (Vredenburg et al. 2007).  The two resulting species 
are distinct both genetically and geographically with the separation occurring at Mather Pass 
between the Middle Fork and South Fork of the Kings River in Fresno County (Knapp 2009).  
Twenty-two occurrences of the Sierra Nevada yellow-legged frog have been reported from 
Sierra NF.  In addition there is one record from fen meadows within Lake Tahoe Basin MU 
and two from Eldorado NF from Martell Meadow in 1992 and Cody Meadow in 1995 
(CNDDB 2009).  There is also one record from northern Inyo NF, Crooked Meadow from the 
Glass Mountains in Mono County (CNDDB 2009), though there is no confirmed fen at that 
location.  There is a single record of the southern species, the southern mountain yellow-
legged frog (Rana muscosa), from southern Inyo NF, from Casa Vieja Meadows in Tulare 
County, but there is not a verified fen at that location.  While the distinct southern population 
of this species on the Angeles NF is listed as Endangered, on the Inyo it is still a candidate 
taxon (Lisa Sims, Aquatic Biologist, Inyo NF, pers. comm.)  

Bufo canorus 
Yosemite toads (Bufo canorus) use shallow pools, in wet meadows or fens as 

breeding pools.  In the Ansel Adams and John Muir Wildernesses of the Inyo NF, three of 
the thirteen sites identified as Yosemite toad breeding sites with trail problems are initially 
identified as fens (USFS, 2005).  Yosemite toads were found in 43 locations identified as 
fens or possible fens in the John Muir and Ansel Adams Wildernesses.  Two specific 
meadows at Inyo were identified in the search of CNDDB geographic data, Grass Lake 
McGee Canyon (with a confirmed fen present) and Glass Creek Meadow.  
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Table 11.  San Bernardino National Forest rare plants recorded in fen meadows.  Where Life form codes are:  G = graminoid; P = perennial; A = annual.  
Where status code FE = Federally Endangered (taxa are printed in bold font), CE = California Endangered, # Occ. = number of occurrences. 

Life 
Form Scientific Name Family Common Name 

Status 
(FWS/DFG/ 

USFS) 
Grank/ 
Srank CRPR # Occ. Habitat 

G Poa atropurpurea Poaceae San Bernardino 
blue grass FE/--/FSS G2/S2.2 2.2 9 Moist meadows 

A 
Castilleja 
lasiorhyncha 

Scrophulariaceae
San Bernardino 
Mountains 
owl's-clover 

--/--/FSS G2/S2.2 1B.2 1 
Meadows, flats, open 
forest 

A Gentiana fremontii Gentianaceae 
Fremont's gentian     
--- --/--/FSS  G4/S2.3 2.3 1 Wet mtn meadows 

A 
Gilia leptantha ssp. 
leptantha 

Polemoniaceae 
San Bernardino 
gilia 

--/--/FSS G4T2/S2.3 1B.3 1 
Open, rocky soil in forest, 
streambanks 

A Mimulus purpureus Scrophulariaceae
little purple 
monkeyflower 

--/--/FSS G2/S2.2 1B.2 3 
Along streamlets on open, 
gentle slopes 

A 
Navarretia 
peninsularis 

Polemoniaceae Baja navarretia --/--/FSS G3?/S2.2 1B.2 1 Wet areas in open forest 

P 
Arenaria 
lanuginosa ssp.saxosa 

Caryophyllaceae rock sandwort --/--/FSS G5T5/S1.3 2.3 1 
Moist, sandy soil 
alongstreams 

P 
Astragalus 
lentiginosus var.sierrae 

Fabaceae 
Big Bear Valley 
milk-vetch 

--/--/FSS G5T1/S1? 1B.2 4 Rocky meadows 

P Lilium parryi Liliaceae lemon lily --/--/FSS G3/S2.1 1B.2 6 
Meadows, streams in 
montane coniferous forest 

P 
Malaxis 
monophyllos ssp. 
brachypoda 

Orchidaceae 
white bog 
adder's-mouth 

--/--/FSS G4?T4/S1.1 2.1 1 Wet meadows 

P 
Perideridia parishii 
ssp. parishii 

Apiaceae Parish's yampah --/--/FSS 
G4T3T4/ 

S2.2? 
2.2 1 

Damp meadows; raressp. 
S.B. only 

P 
Pyrrocoma uniflora 
var. gossypina 

Asteraceae 
Bear Valley 
pyrrocoma 

--/--/FSS G5T2/S2.2 1B.2 3 
Alkaline soils of mountain 
meadows, open forest,near 
hot springs 

P Sidalcea pedata Malvaceae bird-foot 
checkerbloom FE/CE/FSS G1/S1.1 1B.1 7 Moist meadows in open 

woodlands 

P Sisyrinchiumlongipes Iridaceae 
timberland blue- 
eyed grass 

--/--/-- G3/S1.2 2.2 1 
Wet to moist meadows, 
streambanks, mesic sites 

P Taraxacum 
californicum Asteraceae California 

dandelion FE/--/FSS G2/S2.1 1B.1 20 Moist meadows 
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Table 12.  Rare animal species recorded from fen areas in the Sierra Nevada, California. 

 
 

Animal Name 

Federal 
Listing 
Status 

State 
Listing 
Status 

G 
rank 

S 
rank 

USFS 
Region 5 
Sensitive M
od

oc
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ss

en
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um

as
 

Ta
ho

e 

LT
B

M
U

 

El
do
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do

 

St
an
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In
yo

 

Si
er
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Se
qu
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a 
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n 

B
er

na
rd
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Amphibians                       
Rana cascadae (Cascades frog) None None G3G4 S3 FSS   4             3     
Rana muscosa  
   (southern mountain yellow-legged frog) Candidate None G1 S1 ---               1       
Rana sierrae  
   (Sierra Nevada yellow-legged frog) Candidate None G1 S1 ---         1 2   1 22     
Bufo canorus (Yosemite toad) Candidate None G2 S2 ---               21      
Fish                       
Gila bicolor snyderi (Owens tui chub) Endangered Endangered G4T1 S1 ---               R       
Gasterosteus aculeatus williamsoni 
(unarmored threespine stickleback) Endangered Endangered G5T1 S1 ---                     1 
Insects                       
Hydroporus simplex  
   (simple hydroporus diving beetle) None None G1? S1? ---                     1 
Birds                       
Grus canadensis tabida  
   (greater sandhill crane) None Threatened G5T4 S2 ---   1                   
Accipiter gentilis (northern goshawk) None None G5 S3  ---         4             
Strix occidentalis (spotted owl) None None     ---         4             
Empidonax traillii (willow flycatcher) None Endangered G5 S1S2 ---   1   2               
Mammals                       
Lasionycteris noctivagans  
   (silver-haired bat) None None G5 S3S4 ---   H                   
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Other Species 
There are a few other aquatic animals with records at fen meadow locations.  One is 

a reintroduction record for the endangered Owens tui chub (Gila bicolor snyderi) at Alkali 
Flat in Inyo NF (confirmed as not a fen).  The reintroduction was made in 1999 (CNDDB 
2009).  Shay meadow in San Bernardino NF is associated with an endangered stickleback 
(Gasterosteus aculeatus williamsoni) (CNDDB 2009).  Also in San Bernardino, there is a 
record of a rare diving beetle (Hydroporus simplex) from Belleville Meadow. 

Flying animals are unlikely to be dependent on fens, however there are CNDDB bird 
and bat records that center on fen meadows.  In Lassen NF, greater sandhill crane (Grus 
canadensis tabida) was recorded at Willow Lake SIA, which also has a historic record for 
silver-haired bat (Lasionycteris noctivagans), and willow flycatcher (Empidonax traillii) at 
Gurnsey Creek Campground (CNDDB 2009).  Willow flycatcher is also known from two fen 
locations in Lake Tahoe Basin MU.   Additional bird records from Lake Tahoe include four 
fen sites that have noted northern goshawk (Accipiter gentiles) and four sites have noted 
spotted owl (subspecies not indicated).   
 

THREATS 
 
Impacts reported in Forest fens that are recorded in the geodatabase may be an 

underestimate of actual impacts, since observations were not always entered.  On the other 
hand, impacts recorded may also be incidental or negligible and may not pose a threat to 
fen function.  Disturbances to fen function can be divided into three main categories, direct 
physical damage to the fen surface, change to watershed inputs, and direct influence on 
vegetation growth.  The most commonly reported impact is cattle use, which can have 
widely varying levels of effects in all three categories.  The most striking effect of livestock 
and packstock use of fen habitat is physical disturbance.  Heavy animals walking across 
water saturated ground causes hoof punch.  Disturbance of the surface causes increased 
exposure of peat to oxygen (Weixelman and Cooper 2009), which allows further 
decomposition of peat and may hinder peat accumulation.  Cattle use may have larger 
watershed effects if they cause erosion in surrounding areas, if they significantly raise 
nitrogen inputs to the fen, or if groundwater is pumped to provide water for the livestock.  
Direct vegetation effects of cattle include removal of plant biomass by grazing, selective 
grazing of palatable species, and direct influence of trampling, urine, and feces on plant 
growth.   

According to Cooper and Wolf’s (2006a) region-wide observations, the most 
common effect of livestock use is the removal of biomass.  They also report that in certain 
sites animal feet break through the soil surface and create large areas of bare soil.  
Increasing physical disturbance is linked to a decrease in clonal rhizomatous sedges and a 
relative increase in the cover of forbs (Weixelman and Cooper 2009).  An abundance of 
short lived and taprooted species such as Phalacroseris bolanderi, Mimulus primuloides, 
Hypericum anagalloides and others, which are tolerant of trampling, is indicative of current 
or past disturbance (Weixelman and Cooper 2009).  These species likely are not peat 
forming, because they have such low below ground biomass (Cooper and Wolf 2006a).  

Besides vegetation changes, physical disturbance may lead to erosion and exposure 
of peat surfaces.  Chimner and Cooper (2002) found that there was a threshold of 20% bare 
ground where fen function (carbon storage) declines and peat is lost.  Lightly grazed fens 
were found to be functioning similarly to pristine fens, but moderate to heavy grazing caused 
declines in function (Cooper et al. 2005).  On the Inyo NF, David Cooper and Evan Wolf 
visited five pack station pastures and two meadow systems used by cattle to evaluate 
impacts (Cooper and Wolf 2006a).  They noted that, based on their observations over 
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several years, there were “no systematic differences in the use of meadows by cattle vs. 
packstock”.  They found heavy trampling (20-70%) in most fens and offered 
recommendations that included resting entirely, fencing off fens, rotational grazing, and 
corral repair to improve meadow hydrology.    

The major impact to the fens on the Plumas NF is grazing, which occurs in the Bucks 
Lake Wilderness and the eastern portions of the Forest (Bishop and Bishop, pers. comm.).  
The large meadow complexes that include fens in the Bucks Lake Wilderness are the most 
preferred areas for the livestock to feed.  Fen areas that are degraded and not meeting 
ecological desired conditions could be fenced to exclude livestock.  Grazing and trampling 
effects are suspected of causing floristic and ecological changes, including the loss of peat-
forming species (Cooper and Wolf 2006a).  It is unclear whether fen sites with intensive 
grazing in the past are currently recovering, even in sites with no livestock grazing today.  
According to Cooper and Wolf (2006a), it is likely that even relatively light.grazing will 
maintain degraded sites in a degraded condition for many decades.  A lack of peat forming 
vegetation (Weixelman and Cooper 2009) may indicate that many Sierra Nevada fens are in 
need of restoration. Many fens, especially in the Sierra and Sequoia NFs showed evidence 
of major impacts from grazing (Cooper and Wolf 2006a). 

Certainly, grazing is not the only land use which may impact fen function.   Physical 
damage to fen surfaces has also been caused by off-road vehicles.  Cooper and Wolf 
(2006a) observed evidence of vehicles being driven through fens causing gullying and 
erosion.  McKinstry meadow in Eldorado NF is one location where a large area has been 
impacted by off-road vehicle traffic (Cooper and Wolf 2006a).  Hiking and animal trails can 
also contribute to development of gullies within a fen.  The development of channels that act 
as ditches can lower fen water tables (Glaser et al. 1990, Fisher et al. 1996, Chimner and 
Cooper 2003a) and dry the fen, resulting in the oxidation of peat and tree invasion.  Mason 
Fen in Tahoe NF is one location where this situation has occurred (Cooper and Wolf 
2006a).  Gullies are a very serious impact to fens because they may dewater them, 
removing the perennially saturated condition that defines them.  Even short periods of drying 
will allow oxygen to enter soil and greatly increase decomposition rates (Chimner and 
Cooper 2003a), and just slight changes in fen hydrologic regimes can disrupt the formation 
and maintenance of peat bodies (Cooper et al. 1998) and result in vegetation changes. 

Ground saturation may also be affected by changes in watershed runoff due to roads 
or other water diversions upslope from fens.  Groundwater pumping is a more direct 
influence on fen inputs.  Most small streams in the Sierra Nevada dry up during the summer, 
and ground water is the only reliable water source for domestic purposes. Groundwater 
pumping wells are often located near meadows and can lower water tables in fens, resulting 
in dewatering similar to that produced by ditching (Cooper and Wolf 2006a). One example of 
this situation occurs at Crane Flat meadow in Yosemite National Park (Cooper and Wolf 
2006b).  Drying also makes the peat body extremely flammable and the loss of large 
amounts of peat to fire is possible (Cooper and Wolf 2006a).   

An additional threat to fens is implied by global warming and climate change.  In 
general, freshwater wetlands are considered one of the habitats more sensitive to climate 
change since change in precipitation, evaporation, and evapotranspiration are likely to affect 
water levels; even minor fluctuations in water availability can affect the suitability of habitat 
for some wetland plants (Kutner and Morse 1996).   Major changes in climate can alter 
groundwater recharge and discharge processes and cause changes in meadow and 
peatland soil forming processes and vegetation (Wood 1975).  In addition to drying of the 
peat body, lowered water tables may cause a precipitous reduction in microhabitat diversity 
that is associated with the hummocks and hollows of peatlands (MacDonald and Yin 1999).  
An invasion of woody plants or non-native species may also be associated with drying fen 
habitat (Weixelman and Cooper 2009). 
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In addition to affecting water runoff and drainage patterns, the construction and 
maintenance of roads may impact fens by increasing the input of mineral sediment into a 
fen.  Since peat accumulation rates in fens are so slow, sediment inputs have the potential 
to bury peat bodies and alter the function of the habitat.  Excess sediment may change 
nutrient cycling and suppress regeneration of plants (Weixelman and Cooper 2009).  Where 
bare mineral sediment is present, the cause should be identified and efforts to minimize 
erosion and sediment transport implemented (Cooper and Wolf 2006a).  Round Meadow in 
Sequoia NF is an example of a fen that has sediment washing onto it from a road and 
adjacent motorcycle trail that are just uphill of the fen (Cooper and Wolf 2006a). 

Another circumstance that can increase sediment deposition in fens is logging 
operations conducted upslope.  While erosion is one threat from logging, an additional 
concern is the removal of trees that would otherwise fall into fen openings.  Observations by 
Cooper and Wolf (2006a) suggest that some basin fens benefit from inputs of conifer trees 
falling from adjacent forests.  The logs fall to pond or lake edges, allow plants to colonize 
and stabilize the pond margin, and facilitate the initiation of peat formation.  Domingo Lake 
in Lassen NF is a prime example of this process.  The logs provide structural diversity and 
support floristic heterogeneity.  Logging should not occur within a bare minimum distance of 
one tree height from the fen margin (Cooper and Wolf 2006a).  The addition of wood is a 
key component of fen organic matter, creates diverse habitat, and influences the hydrologic 
regime of fens by dispersing sheet flow (Weixelman and Cooper 2009) or blocking 
drainages.  Timber harvest may also affect the amount of water in a watershed, and 
therefore raise the water table, by significantly reducing evapotranspiration (Weixelman and 
Cooper 2009) 
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MANAGEMENT 

Existing Management Direction 
 
 For USFS lands, the Sierra Nevada Forest Plan Amendment (SNFPA) (USFS 2004) 
includes five Riparian Conservation Objectives (RCOs) and two of them mention fens (and 
bogs) as special aquatic features and give specific direction: 
 

RCO #2:  Maintain or restore: (1) the geomorphic and biological characteristics of 
special aquatic features, including lakes, meadows, bogs, fens, wetlands, vernal pools, 
springs; (2) streams, including in stream flows; and (3) hydrologic connectivity both 
within and between watersheds to provide for the habitat needs of aquatic-dependent 
species. 
 
RCO #5:  Preserve, restore, or enhance special aquatic features, such as meadows, 
lakes, ponds, bogs, fens, and wetlands, to provide the ecological conditions and 
processes needed to recover or enhance the viability of species that rely on these 
areas.   

 
These RCOs apply to all riparian areas, not just fens.  Standards and Guidelines (#100-107, 
117-121) associated with these conservation objectives address maintaining and restoring 
hydrologic connectivity and function (PFC), water table elevation, riparian vegetation, water 
flow, water quality, and water temperature for these special aquatic features.  Managers are 
to “ensure that characteristics of special features are, at a minimum, at Proper Functioning 
Condition, as defined in the appropriate Technical Reports”.  The Standards and Guidelines 
require that surveys, mapping, and evaluation of impacts to fens be conducted during any 
project analysis, and that initial inventories of bogs and fens must be done prior to re-issuing 
grazing permits.  There are utilization standards set for season-long grazing, depending on 
the ecological status of the meadows.  Ecological status is to be analyzed every 3-5 years.   
 A Proper Functioning Condition Assessment (PFC; Weixelman and Cooper 2009) 
was conducted in Woodsy Fen on the Plumas NF in the fall of 2008.  This fen was 
determined to be in Functional-but-at-risk condition with a downward trend. 
  

The SNFPA range direction is to maintain suitable habitat for meadow-associated 
species by using appropriate grazing utilization standards.  The following Standards and 
Guidelines apply: 

 
Under season-long grazing, livestock utilization of grass and grass-like plants are limited 
to 30 percent (6-inch stubble height) for meadows in early seral status and to a 
maximum of 40 percent (4-inch stubble height) for meadows in late seral status.  
Degraded meadows (e.g., early seral with greater than 10 percent bare soil and active 
erosion) require total rest from grazing until they have recovered and have moved to 
mid- or late-seral status. Determination of ecological status is according to Regional 
ecological scorecards and range plant list.  Every three to five years analyze meadow 
ecological status and, if determined to be in a downward trend, modify or suspend 
grazing.  

 
Each individual Forest also has Standards and Guidelines for meadow condition included in 
the forest plan.  In some cases, such as the Inyo NF, the standards are more strict than the 
regional guidelines.  
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SNFPA also provides specific direction for the special-status animals known to use 
fens as habitat.  The Standards and Guidelines include minimizing habitat fragmentation; 
restoring degraded, historically occupied willow flycatcher habitat; and mitigating impacts to 
goshawk habitats.  For Yosemite toad habitat, it is recommended that livestock be excluded 
from “standing water and saturated soils in wet meadows and associated streams and 
springs occupied by Yosemite toads or identified as ‘essential habitat’ in the conservation 
assessment for the Yosemite toad during the breeding and rearing season”.  This direction 
would apply to 43 locations where Yosemite toads have been found that were identified as 
fens or possible fens in the John Muir and Ansel Adams Wildernesses of the Inyo NF. 

Fens had been considered to have federal regulatory protection under Section 404 of 
the Clean Water Act.  However, this status has been called into question under a recent 
court decision, the interpretations of which are inconsistent (Bedford and Godwin 2003).  If a 
connection to “navigable waters” can be established by indicators other than migratory birds, 
the fens are likely protected under the Act.  In some interpretations, the fens may actually 
have to be “adjacent” to navigable waters to be protected.  In California, the State Water 
Pollution Act has been interpreted to provide protection to isolated wetlands similar to the 
pre-2001 decision Clean Water Act protection. 

In eastern Plumas NF there are portions of two fens fenced to exclude livestock.  
Staff are actively monitoring these and are comparing results to non-fenced portions of the 
same fens.  Three years of monitoring data are currently being analyzed (M. Friend, 
pers.comm. 2010).  In addition, two fens (one on the Tahoe NF and one on the Eldorado 
NF) have been fenced from livestock grazing and are being studied annually by the USFS 
range program for recovery (D. Weixelman, pers.comm. 2010).  Fencing may be 
contentious, since it requires money to construct, maintain and monitor fencing.  
 

RECOMMENDATIONS AND CONCLUSIONS 
 

The conservation of plants and animals is entirely dependent on the conservation of 
their required terrestrial and aquatic ecosystems, and fens are biologically significant 
systems containing various rare species and unique plant communities (or associations).  A 
complete understanding of composition, distribution, variation, function, and condition is 
needed to develop the best conservation strategies for fens.  Recent efforts by the USFS, 
NPS, and various researchers provide a basis for understanding the botanical and 
ecological aspects of fens in the Sierra Nevada.  Additional inventories, research, and 
monitoring are needed to evaluate this biologically important and sensitive ecosystem in this 
region and across California.  In addition, improved monitoring and evaluation of current 
management practices are needed to ensure this ecosystem is sustained into the future. 
 
 
Inventory 

Six National Forests in the Sierra Nevada (Eldorado, Inyo, Lassen, Plumas, Sierra, 
and Tahoe, as well as Lake Tahoe Basin MU) are close to completing a process to locate 
and survey the fens within their boundaries, which includes analysis of aerial photos and site 
visits to potential fen locations to determine that they exhibit fen characteristics.  Over 450 of 
the surveys previously conducted on these Forests do not contain complete species 
composition information; thus follow-up field surveys would be useful to categorize the type, 
variation, and condition of these fens.  Hundreds of other fen stand surveys do not contain 
the species abundance information needed to classify them into vegetation alliances or 
associations. 
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Other Forests that have not yet fully assessed their fen resources include Modoc NF 
which has an estimated 45 fens requiring inventories (Holland 2006), and the Sequoia NF 
with approximately 200 sites that remain to be visited, while 100 have already been 
surveyed.  On the Stanislaus NF, 50 of the sites already visited lack adequate species 
composition and abundance data, and an estimated 130 locations have yet to be visited 
(Sue Weis, pers. comm. 2007).  . 

Because data across the Sierra Nevada Forests are incomplete. the creation of a 
comprehensive assessment will require that results from future surveys and analyses be 
incorporated into this baseline classification and conservation assessment.  Table 13 
summarizes the state of the fen inventory in each Forest.  Past inventories have focused on 
the vascular flora, and to a lesser extent on bryophytes, in the Sierra Nevada and North 
Coast regions (Baker 1972, Barry and Schlinger 1977, Cheng 2004, Cooper and Wolf 
2006a, Leppig 2002, Rae 1970), requiring the need for further work on bryophytes, fungi, 
and fauna. 

Beyond the Sierra Nevada ecosystem, little is known about the vegetation of fens in 
the Klamath Mountains and northern Coast Ranges of northwestern California.  This region 
includes the Klamath, Mendocino, Six Rivers, and Shasta-Trinity NFs.  From what we 
already know about these systems it is likely that unique fen types exist, such as those 
areas that have developed peat accumulations through atypical plant materials such as lilies 
(e.g., Narthecium, Triantha), orchids (e.g., Platanthera), and carnivorous plants (e.g., 
Darlingtonia californica).  The Klamath Mountains appear to support the richest 
concentration and diversity of fens anywhere in California (J. Sawyer, pers. comm. 2009).  
This assertion is based on a relatively humid climate, diverse topography, and variable 
geologic substrates that include limestone, granite, and ultramafics.  Fens and other 
montane wetlands of this region are not nearly as well known as in the Sierra Nevada 
(Cooper and Wolf 2006a, Sawyer et al. 2009).  To begin addressing this data gap, CNPS 
staff conducted three weeks of sampling and mapping in fens of the Shasta-Trinity NF 
during the summer of 2009.  Data from this effort are included in this report.  Two vegetation 
types were added to our classification with the addition of Shasta-Trinity surveys, however 
both of these provisional associations, dominated by Nuphar lutea ssp. polysepala and 
Caltha leptosepala, are expected to occur in the Sierra Nevada. 

In addition to further fen inventory being needed based on location, there are 
vegetation types that have been designated as high inventory priority by the California 
Department of Fish and Wildlife (see rarity rankings S1 through S3 in Table 4).  Any 
provisional vegetation types, including associations, need more data to be fully and 
accurately described and therefore should be considered to be of high inventory priority for 
future work. 
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Table 13.  Summary of status of fen inventory by Forest 

 
 
 
 

Forest 

Aerial photo 
interpretation 
or other initial 

inventory 
(% complete) 

Field 
verification 

(% complete) 

Do field-
verified fens 

need additional 
vegetation 
surveying? Comments 

Eldorado 100%? 80% no 

Aerial interpretation for fens was first done by Evan Wolf in conjunction 
with the Cooper study.  Fen locations were identified in advance of 
ground search either by photo interpretation, specialist’s suggestions, or 
meadow monitoring data.  A few fens were found in the course of other 
work.   

Inyo 100% 50-80% yes 

Aerial photo interpretation was done, but visits were concentrated on 
areas with grazing permits or other projects being assessed.  Earlier 
surveys, taken before the protocol was developed, do not have complete 
information. 

Klamath 0% 0% n/a  

LTBMU 100% 90% yes 
Aerial photo assessment was completed in 2007.  Field verification 
completed at the end of 2010.  More detailed vegetation surveying was 
undertaken in 2010. 

Lassen 75% 80% yes 

Aerial photo interpretation has only been performed in areas associated 
with other activities such as vegetation management activities, 
prescribed burns, and grazing allotments.  Potential fen sites in such 
areas are visited to confirm fen status.  Areas south of Lassen Volcanic 
National Park, around Mineral, still to be surveyed. 

Mendocino 0% 0% n/a  
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Forest 

Aerial photo 
interpretation 
or other initial 

inventory 
(% complete) 

Field 
verification 

(% complete) 

Do field-
verified fens 

need additional 
vegetation 
surveying? Comments 

Modoc 70% 20% yes 

Bob Holland (2006) performed an aerial photo interpretation study that 
identified 132 potential fen locations.  His study area was approximately 
70% of the NF.  Only 28 of these locations were ground-truthed by him 
resulting in 12 confirmed fens.  104 potential sites remain to be visited. 

Plumas 100% 100% yes 

Fen inventories on the Plumas NF have been extensive, but have been 
concentrated in three areas, the Coldwater-Willow Creek drainages 
south of Bucks Lake on the Feather River District, in the Bucks Lake 
Wilderness, and in the Beckwourth District.  Aerial photo interpretation 
has been completed in these portions of the Forest as well as the Mt. 
Hough District.   

San 
Bernardino 100% 10% yes 

Aerial photo interpretation and delineation has been completed for the 
entire Forest, resulting in 275 meadows that may contain fens.  In initial 
assessments, 29 meadow systems were visited with 14 sites verified as 
fens. 

Sequoia 95% 30% yes 

At Sequoia air-photo delineation of prospective fens has occurred for 
95% of the Forest.  After stratification by location, one third of the 
potential fens were visited, with the fen verification rate being applied to 
the remaining two thirds.  The result is an estimated 300 fens occurring 
within the Forest.  Approximately 100 fens have been verified through 
ground truthing. 

Shasta-
Trinity 10% 17% no 

Initial reconnaissance has been completed at 17 fen/meadow locations.  
Surveys have been done at 3 of these locations. 

Sierra 60% 75-90% yes 
Only non-wilderness areas (just over half of NF lands) have been photo 
interpreted. 
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Forest 

Aerial photo 
interpretation 
or other initial 

inventory 
(% complete) 

Field 
verification 

(% complete) 

Do field-
verified fens 

need additional 
vegetation 
surveying? Comments 

Six Rivers 0% 0%  n/a  

Stanislaus 80% 60% yes 
An estimated 80% of aerial photo interpretation has been completed.  It 
was reported in 2007 that there were ~140 meadows to visit for 
verification; there are currently 80 meadows in the geodatabase. 

Tahoe 50-75% 100% no 
Sampling sites were identified within project areas by survey or by 
existing knowledge (employee information or sensitive plant sites).   
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Classification 
 Classifications provide a means to understand the ecological variation of plant and 
wildlife habitats.  They provide categories to properly assess and quantify resources, and 
they can be used as a basis for conservation efforts aimed at better protecting and 
managing them.  The identification and evaluation of plant communities found in fens is 
needed to inform effective policies designed to protect and restore ecosystem processes of 
fens in the Sierra Nevada region. 

Efforts outside of California to classify and describe peatlands (for both bogs and 
fens) recommend using floristics/vegetation data combined with hydrology, physical 
features, and water chemistry (Chadde et al. 1998, Christy 2004, Faber-Langendoen 2001, 
Glaser 1987, Lichthardt 2004).  The basic peatland classification of poor, rich and extreme 
rich fens is useful to determine the general character of fen types.  The identification of fen 
associations within each peatland/meadow system is also important to assess and monitor 
resources, and to quantify diversity within each system.  Thus, future survey and 
classification efforts should include the ecological variation within each fen/meadow site 
(e.g., identifying all the different types of fens at a given site), and thereby provide more 
complete and specific means to monitor ecosystem diversity, health, and functioning.   

 
 

Research 
 While this report and another by Cooper and Wolf (2006a) provide a baseline of 
information about fens, further research is needed across many subjects.  Complete 
vegetation surveys (including species composition and abundance) are needed for vascular 
and non-vascular plants to refine fen classification, and more complete mapping is needed 
for fen and related meadow stands.  This will lead toward a more complete evaluation of 
rare plant communities and understanding their distribution across the landscape.   

Wildlife studies for invertebrates and vertebrates are important to understand their 
full species diversity in fens and to understand the roles of animals in plant pollination and 
plant dispersal. 

Hydrologic studies are needed to understand the water budget of these systems, to 
identify and maintain peatland soil, to describe potential anthropogenic or climatic changes, 
and to prescribe restoration efforts for maintaining adequate hydrologic regimes.  One study 
is currently underway with a focus of “Hydrologic response of sub-alpine wetlands to climate 
change, Tahoe Basin” by Fogg (2008).  Other studies on National Parks have been initiated, 
such as at Lassen Volcanic National Park for “The use of hydrologic and ecological 
indicators for the restoration of drainage ditches and water diversions in a mountain fen, 
Cascade Range, California” by Patterson and Cooper (2007).  Undertaking studies in 
different geomorphic settings could help address the importance and fluctuation in hydrology 
for sustaining fen systems. 

Monitoring 
 Conservation and restoration of fen habitats on Forest Service land depend upon 
monitoring programs that evaluate reference conditions, current conditions, and changes 
over time.  Long-term monitoring programs are especially necessary to evaluate functions 
and trends, to adaptively manage resources, and to modify detrimental management 
practices.  Preparation of restoration plans and quantifying restoration success also can be 
evaluated through monitoring programs.  
 The U.S. Forest Service range monitoring program has been monitoring trends in 18 
selected fen meadows since 2000 on six National Forests.  These 18 fens were reread in 
2005 and 2006.  Overall, trends in fen attributes has been essentially stable during that time 
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interval with most variables showing no statistically significant trend including percent bare 
peat, frequency of occurrence of peat forming species, and percent frequency of occurrence 
of wetland plant species.  However, there was a significant decline in the percent frequency 
of occurrence of vascular plant disturbance indicator species, i.e. early successional plant 
species. (Weixelman, pers. comm. 2011) 

A few studies in California have suggested that changes in fen and related meadow 
ecosystems have occurred (e.g., Bartolome et al. 1990, Benedict 1982, Erman 1976, Menke 
et al. 1996, Mutch et al. 1988).  A subset of these studies are able to attribute the ecosystem 
changes to human activities (e.g., Cooper and Wolf 2006c, Cooper and Wolf In progress, 
Patterson and Cooper 2007).  While fens are persistent landscape features, developing over 
thousands of years, disturbance to hydrology and sedimentation can significantly impact fen 
size and distribution.  Well-designed monitoring programs, which provide reference 
information and follow-up monitoring data, allow threats and impacts from human activities 
to be evaluated and adaptively managed.  With these programs, the direction and amount of 
change can be quantified, and management activities can be modified to sustain this 
biologically significant ecosystem.  

Monitoring programs should be carefully designed to address management issues, 
such as livestock grazing, timber harvest, water diversion, and unnatural sedimentation.  
Also, routine monitoring, such as through permanent plots revisited at regular frequencies, 
could assist in determining changes of hydrologic regime, water chemistry, and vegetation 
dynamics.  This level of monitoring has not been possible due to lack of funding and/or time.  
If negative effects on the hydrology and vegetation are found, management activities should 
be altered or avoided in or near fen systems.   

Weixelman and Cooper (2009), as well as Weixelman and Zamudio (2001), have 
developed protocols in California for evaluating fen or meadow condition that consider 
hydrology, vegetation, and soil (deposition/erosion) attributes, per SNFPA guidelines.  
These methods could be used more systematically across Sierran fens to further evaluate 
fen conditions and to help in clarifying management objectives. 

We recommend that future fen monitoring work incorporate a systematic sampling 
design with the following features: use of standard plot/quadrat size (e.g., 20 m2, or 50 m2) 
within homogeneous stands of vegetation, plot sampling with complete plant species lists 
and abundance values, and collection and identification of plant voucher specimens.  This 
type of sampling has been adopted by CNPS, California Department of Fish and Wildlife, 
and the National Park Service for over 15 years because a complete species list per sample 
is important in determining species that function as indicators of certain conditions.  Such 
indicator species may persistently occur at low cover values rather than dominating the 
vegetation.   

In addition, more thorough sampling across the region to obtain replicate samples 
would better capture the diversity of fen vegetation types and further clarify distinctions 
between related types.  For example, a strong relationship between Kalmia polifolia and 
both Vaccinium caespitosum and V. uliginosum is seen in California, and further data 
collection and comparision from within and outside the state will allow for a more complete 
description of differences in these alliances. 

Education 
 Educating the public and range allotment permittees about the significant biological 
resources found in fens is necessary for long-term conservation.  Educational activities 
could be developed in places such as botanical and research natural areas, so that the 
public can learn about and enjoy the unique features of fens.  Also, educational materials 
could be created through interpretive guides, online resources, and nature centers.  Already, 
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university-led botanical visits occur annually at Butterfly Valley Botanical Area in the Plumas 
NF, and the general information guide created for this botanical area (USFS 2006) is a good 
model for developing others.  Nature centers with interactive displays, such as those at 
Happy Isles in Yosemite National Park, are another way for the public to be engaged and 
educated about the importance of fen habitats. 

Conclusions 
This assessment highlights the floristic biodiversity and rarity of fens, provides a 

framework for future management decisions, and identifies research and monitoring 
priorities.  We intend to address needs for forest management as well as improving 
definitions of fen vegetation.  Management standards and guidelines from the SNFPA, 
particularly those associated with Riparian Conservation Objectives #2 and #5, include 
requirements for inventory, mapping, evaluation of condition and threats, and developing 
protective measures for special aquatic features including fens.   

Standardized surveys, classification, and mapping will improve definitions of fen 
vegetation and related montane wetland vegetation, resulting in better wetland conservation 
and management through future watershed and ecoregional planning activities.  Additional 
work will help to determine those fen vegetation types that are most rare, those that are 
most likely to support sensitive plants, those most susceptible to impacts, and those needing 
additional conservation actions.  Based on the present analysis of existing data and 
methods, we propose the following steps to continue work in inventorying, evaluating, and 
protecting fen resources:  

 
1. Continue inventory, mapping, and monitoring of Sierra Nevada fens.  For a more 

complete vegetation analysis, there should be emphasis on filling data gaps on the 
Modoc, Sequoia, and Stanislaus NFs.  For forest management, inventory, mapping, 
and evaluation of conditions and threats are required for any management project 
areas, particularly grazing (SNFPA Standard & Guideline 117);   
 

2. Initiate additional aerial remote sensing work to identify unsurveyed areas for 
fieldwork (with observations from local botanists and discussions from forest soil 
scientist); 
 

3. Further develop and refine data collection and mapping methodology, as well as 
improve the usefulness of the geodatabase; 

 
4. Provide training sessions to teach data collection, mapping, and vegetation 

classification methodologies; 
 

5. Continue evaluation of fen condition using protocols such as the Fen PFC protocol 
(Weixelman & Cooper 2009) in areas where projects could affect fens;   

 
6. Develop a tool set for protection and rehabilitation of fens where the condition is 

determined to be less than Properly Functioning;   
 
7. Obtain additional samples of fen vegetation types using standardized methods, such 

as proposed above in the Monitoring section, including types that are sensitive and 
of high inventory priority;   
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8. Based on recent efforts to refine the definition of fens, update fen inventory with 
newer definition, i.e., 20 cm of peat depth (Weixelman et al. 2011), expanding extent 
of fen boundaries within meadow complexes; 

 
9. Develop, propose, and follow up on RNA designations for National Forest areas with 

high diversity/richness of fens and related rare species; 
 

10. Although recent efforts have been initiated on the Shasta-Trinity NF, continue to 
assess areas in the Northwest Forest Plan forests especially in regard to data gaps 
in Klamath, Mendocino, Shasta-Trinity, and Six Rivers NFs; 

 
11. Initiate assessments on southern California forests with baseline and monitoring data 

collection of fen and wet meadow vegetation in that region; 
 
12. Consider further developing assessment efforts with other landowners such as State 

Parks, National Parks, and private landowners; 
 

13. Establish site quality indicators and rankings within different Forests, such as was 
done in the Lake Tahoe Basin as a pilot (Sikes et al. 2011a), and expand 
assessments and evaluations to the entire region; 

 
14. Establish locations for and set up at least 3 sites per forest to monitor vegetation and 

related characteristics, which could include photo check points and more detailed 
monitoring samples; and  

 
15. Establish regionally based conservation efforts, by reviewing information across all of 

the Forest areas and their mapped sub-regions. 
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DRAFT PROTOCOL FOR USFS R5 FEN SURVEYS 
January 2010 Version including Optional Vegetation Fields 

 
A few practitioners have made suggestions which we have tried to incorporate to the 
existing field form while retaining the fields that have been collected in the past.  We also 
wanted to help standardize the collecting process by giving more detailed information about 
how each field of the data sheet is used.   
 
It is suggested that surveyors start by walking the entire fen meadow polygon, viewing the 
vegetation, hydrology conditions, and peat accumulation, and assessing which locations are 
most likely to be a fen when a full survey is completed.  Try to identify discernible plant 
communities that are distinct from the others and of fairly uniform character.  If time permits, 
a plot record for each homogeneous stand of vegetation would be ideal.   
 
In addition to seeking out the most saturated conditions, we would like to encourage 
centering your plot in a homogenous stand of vegetation.  The sample hole should be dug in 
a location that is clearly representative of that vegetation type, not in a transition zone.  A 
stand is the basic physical unit of vegetation in a landscape and can be thought of as a plant 
community.  It has no set size.  A stand is defined by two main unifying characteristics:   
 

1) It has compositional integrity. Throughout the site, the combination of species is 
similar.  The stand is differentiated from adjacent stands by a discernable boundary 
that may be abrupt or indistinct. 

2) It has structural integrity. It has a similar history or environmental setting that affords 
relatively similar horizontal and vertical spacing of plant species.  For example, a 
hillside forest originally dominated by the same species that burned on the upper part 
of the slopes, but not the lower, would be divided into two stands.  Likewise, sparse 
woodland occupying a slope with very shallow rocky soils would be considered a 
different stand from an adjacent slope with deeper, moister soil and a denser 
woodland or forest of the same species. 

 
The structural and compositional features of a stand are often combined into a term called 
homogeneity.  A fen may include multiple vegetation stands, one area dominated by one 
Carex and an adjacent stand dominated by another.  By centering your sampling location 
within a single stand, the plant data you collect will be limited to a single vegetation type 
instead of generalizing the fen vegetation over multiple types.   
 
Definition of each field on form: 
 
GENERAL INFORMATION:  This section is filled out once for each polygon or meadow 
survey.  Several stands and soil samples may be taken within a single fen meadow.  The 
additional pages of the data sheet are used to assess the individual stands within the larger 
meadow or fen complex.   
 
Meadow Name:  If a proper name has been assigned to this Meadow, please write it here.  
New fens may be assigned a name for future reference.  It should be a name that has not 
already been used in your district.  Examples of names used include “Grass Lake” or “Madia 
Fen”.   
 
Date:  Date of the sampling. 
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Aerial photo # (optional):  If you are using an aerial photo as reference, record its number 
or ID here. 
 
Fen ID:  This ID is a mix of characters and numbers that is chosen in accordance with the 
Forests’ numbering system.  This FenID refers to the whole meadow polygon.  The ID may 
be chosen in the office when the information is recorded digitally.  Examples of IDs used in 
the past include 0506_51_Humbug, 0517_56_ANDMN, and 0515_504M109, where the first 
four numbers are the region number and forest number.  It appears as both the FenID and 
the FenID_fk in multiple tables of the Geodatabase.   
 
Surveyors:  The full names of each person assisting should be provided for the first field 
form for the day.  On successive forms, initials of each person assisting can be recorded.  
Please note: The person recording the data on the form should circle their name/initials (this 
is helpful if there are questions later due to the handwriting).  
 
Location:  Please give a brief description of how to get to the spot that you are surveying.  If 
no individual stands are surveyed, you will need to include your GPS information here. 
 
Description:  Please describe the overall fen meadow mentioning any significant or unique 
features.  Include any information that you can determine about the water source for the 
meadow. 
 
Forest:  (added 2009) Record the National Forest where the survey is occurring. 
 
District:  Record the Forest District if applicable.   
 
County:  Provide the county of the location in question. 
 
T (Township):  Township number. 
 
R (Range):   Range number. 
 
Section:  Section number. 
 
Quad:  Name of quad map. 
 
Elevation:  Elevation of your location.  Circle ft or m to denote the units that you are using. 
 
Surveyed Area Size:  This is the polygon that you will draw on your map, and may be a 
meadow opening with several fen stands sampled within it.  If there is no meadow opening, 
but only a single pocket fen in a wooded area, this could be the same thing as the fen stand 
size.  Estimate the size of the surveyed area in acres.  One acre is about the size of one 
football field or 4000 square meters (50 x 80 m). 
 
Entire meadow surveyed?  (added 2009) Circle yes or no.  If no, include a percentage 
estimate of how much was completed.  Since time is often limited, the surveyor can record 
whether there is more work left to do at this site. 
 
% of Meadow that is Fen:  Please estimate the percentage of the area surveyed that you 
have identified as a fen.       
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# of Stands surveyed:  Record the number of fen samples that were taken at this meadow 
in this survey.  This number should equal the number of plots that you take data on.   
 
 
H20 source (optional):  If known, circle the water source for the fen complex.  The four 
options provided are Meadow, Seep, Spring, or Drainage.  This information is called 
Meadow Type in the Fen Meadow Table of the Geodatabase. 

• Meadow:  the water source cannot be attributed to any of the other three choices 
and the fen is in a meadow opening. 

• Seep:  the water source appears to be overall seepage from the water table.  That is, 
it is not attributable to a single point source (a spring) or even multiple springs but 
slowly filters out of the ground in an area. 

• Spring:  the water comes from the ground at a single point or a few points and is 
generally escapes at a greater volume and rate than a seep. 

• Drainage:  the water drains from the surrounding landscape because of the 
topography.  A drainage is a topographic feature and may have an above-ground 
watercourse or not.   

 
Bedrock type (optional):  If known, give information on the geology of the area, specifically 
what bedrock underlies the fen meadow.  Bedrock types which have been recorded 
previously include Andesite, Basalt, Calcareous, Crystalline, Gabbro, Glacial till, Granitic, 
Lacustrine, Marble, Metamorphic, Metavolcanic, Rhyolite, Sedimentary, Serpentine, 
Volcanic 
 
Fen previously known?:  (added 2009) Circle whether the site had already been verified 
as a fen meadow.    
 
If no, how discovered?:   (added 2009) Record what caused the visit to the area.  
Examples of answers: known location for Meesia triquetra, ground truth visit after analysis of 
aerials, or information from trail crew.  This information can be recorded in the Source field 
in the Fen Meadow table of the Geodatabase.             
 
Overview Photos, all survey photos are filed at:  In the field you can record your camera 
name here and replace it with the file path when photos are stored.  This section is for 
recording overview fen meadow photos.  There are other places to record photos with more 
specific subjects. 
 
Photo #:  If you have taken photos of the overall fen meadow, write in the JPEG/frame 
number in the first column.  If there are more than three photos taken, use the space to the 
right to record additional photos. 
       
View:  Record the cardinal direction (E, NE, etc.) that the overview photo was taken in.  
Therefore if the photographer is facing east, the photo is taken towards the east.  Mark the 
spot that the photo was taken on your map of the meadow.   
       
Description:  Any description of what the photo is showing.                   
 
 
IMPACTS/CONDITIONS:  This section is filled out once for the entire fen meadow, but may 
target specific locations where impacts are visible.   
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Source of Impact:  Please check any of the impacts or disturbances that you observe 
occurring or have knowledge of.  The checklist (added 2009) is presented alphabetically 
with a choice for “Other” at the bottom of the list if the impact does not fit any of the options 
provided.  “Exposed peat w/o veg” can be used if the amount of exposed peat seems 
impacted but no particular cause can be discerned.   
 
 
% of fen affected (optional):  Please estimate the % of the entire fen meadow which is 
affected by this particular impact.  Use a specific percentage rather than a cover class.  
Place the estimate next to the item on the checklist that it is meant to represent.   
 
% bare peat (optional):  If the disturbance includes the exposure of bare peat, estimate 
what percentage of the portion affected is bare.  For example, a single impact could affect 
50% of the fen meadow, and cause 20% of that half to be exposed peat.  Use a specific 
percentage rather than a cover class.  Place the estimate next to the item on the checklist 
that it is meant to represent.   
 
Specific Comments:   Adjacent to any checked impacts, describe the condition that results 
from that particular impact.   Take photos of the impact and list them here as well.  If a 
particular stand (recorded further down the data sheet) appears to be affected, include that 
information.  For grazing and evidence of impact look for recent “urine scalds” and for cow 
pies, etc.  If cattle are presently visible, how many are there?  Look for evidence of grazing 
intensity like wallows, pulled up tufts of grass or sedges, etc. 
 
Overall Remarks:  Record here any general remarks about impacts to the entire meadow.  
For example, describe the overall quality of the fen. 
 
 
INCLUDE MAP BELOW.  Space is provided at the bottom of the general meadow data 
sheet (added 2009) to record any unusual species that are outside of stands surveyed but 
are included in your fen meadow map.   
 
MAP SKETCH:  Please sketch a map of the entire fen meadow.  It is helpful to include the 
scale in your drawing.  Please mark with a North arrow if North is not the top of the page.  
Provide details of the fen meadow, such as the locations of soil samples, extent of 
vegetation stands surrounding soil samples, other photo points, and major features such as 
streams, boulder fields, terraces, dry areas, locations of disturbance, gullies or channels, 
and rare plant locations.   
 
 
STAND/PLOT RECORD:  All the items on this page of the data sheet pertain to a single 
stand location within the meadow.  It is usually represented by a single point in the 
geodatabase, though one has the option of delineating the stand with a GPS or in GIS as a 
Fen_Stands_poly within the greater Fen_Meadows polygon.  Recall that the fen stand 
should be defined by a single homogeneous stand of vegetation, and that it may be 
continuous with adjacent stands of vegetation that also meet the definition of a fen.  There 
may be multiple stands/plots taken within one meadow complex. 
 
Fen ID:   (added 2009) This is a repeat of the Fen ID from the preceding page in case the 
pages get separated from one another.   
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Date:  (added 2009) This is also redundant from the preceding page in case it gets 
separated. 
 
GPS Coordinates:  Record UTMs next to their appropriate indicators.  The easting is six 
digits long and the northing is 7 digits long.  The GPS point should be located within the 
stand.  If you are using a defined plot within the stand to do the vegetation survey, you 
should choose a standard location to take the GPS point, such as the center of a circular 
plot describing the stand, or the SW corner of a square or rectangular plot.  
 
UTM Zone:  Circle the appropriate number. 
 
GPS datum:  (added 2009) Double check and record the datum from your GPS unit.  
NAD83 is the preferred datum for this project.   
 
Plot Number:  This will most often be a single digit number, some individuals may prefer to 
use a letter code.  It will correspond to a single point on the map (given by the above 
coordinates).  In combination with the FenID, it will provide a unique plot number for the 
sample location.  For example, there were 2 samples recorded at Alkali Flat in 2006.  They 
were numbered plot 1 and 2 in meadow “0504_52_Alkali_Mdw”.  Therefore the unique 
PlotNums in the Geodatabase are “0504_52_Alkali_Mdw1” and ”0504_52_Alkali_Mdw2”.  If 
there have been previous surveys at that general location (not the specific point), you may 
need to choose a higher number, so that plot 1 from 2006 is not confused with the first plot 
from 2007. 
 
Fen Type:   Circle the geomorphic type which best describes the point that you are 
sampling.  The choices are explained below.   

• Basin fens are generally in a topographic depression with no surface water inlet or 
outlet.      

• Mound fens are raised areas of peat caused by a single source of upwelling water, 
typically they have a surface water outlet.   

• Sloping fens are the most common type, where groundwater comes to the surface 
in multiple locations along a slope.   

• Lava fens are a specialized type of sloping fen which is caused by a lava 
discontinuity and appear to be restricted to the southern Cascades (Lassen and 
Modoc NFs).     

• Not-fen is the option to circle if the field personnel decide that the sampling point 
does not represent a fen.   

                                  
Slope:  Record the average percent slope of the vegetation stand surrounding your sample 
point.  Use a clinometer or compass to measure the slope.  Flat stands will have a slope of 
0%. Percent slope is the preferred unit that has been used in the geodatabase.  If it is 
necessary to record the slope in degrees, it can be translated to percent slope for data 
entry.   
Percent slope = tan (degrees slope)*100 
 
Estimated size of Fen Stand:  (added 2009)  Limit your estimate to the homogenous stand 
of vegetation surrounding your sampling point.  Unless surveyed, the adjacent vegetation 
stand may or may not be considered a fen.  Circle the units used for your estimate.  You 
may also use a GPS or GIS to delineate the size of the homogenous fen stand within the 
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greater meadow polygon.  In the Geodatabase the polygon which describes a fen stand is a 
Fen_Stands_poly.  
 
Aspect:  Record the general cardinal direction of the slope of the vegetation stand 
surrounding your sample point.  Use a compass, adjusted for declination, to confirm the 
exposure.  Flat stands will not have an aspect, so you would enter “n/a”.  This field will be 
entered as text rather than degrees.  You may use up to 3 letters to record the direction.  
The cardinal directions may be translated to degrees for analysis in the following manner.    
N = 360 degrees, NE = 45 degrees, NNE = 30 degrees, NEE = 60 degrees. 
 
Defined plot used?:  (added 2009) There is now an option to make your vegetation data 
plot-based.  Circle yes or no, to whether you limited your survey to a set plot size.  We have 
found that 20 sq meters, which could be a 4 x 5 m rectangle or a circle with a radius of 2.5 
m, will usually fit into a homogenous fen stand and provide a suitable defined area for 
sampling. 
 
If yes, plot size (m2):  (added 2009) Since there may be variation in district needs and 
goals we provide other options in addition the recommended 20 sq m standard size plot.   
 
Plot Pictures:  Any photos which are specific to the plot in question should be recorded 
here.  Include a photo of the soil core with a measuring tape alongside it as well as photos 
taken from the GPS point towards each cardinal direction, N, E, S, and W.  Attempt to 
include the horizon line and any plot tapes or marker flags in the photos.  If the photos from 
the GPS point don’t give a good view of the stand, choose a location that will and record the 
direction from which it was taken (the point from which it was taken can be marked on the 
map).   
 
Photo number:  Write in the JPEG number in the first column. 
 
View:  Record the cardinal direction (E, NE, etc.) that the photo was taken in.  Therefore if 
the photographer is facing east, the photo is taken towards the east.  “Close-up” or “above” 
might also be entered here for photos of plants or soil cores.   
 
Description:  Record any details here of the photos in question.   
 
 
SOILS:  To complete this section, use a narrow shovel with at least a 40 cm blade to bring 
up a soil core at the GPS point.  It is helpful to have a tarp to lay the core on, to separate it 
from the ground surface.  Attempt to extract the 40 cm or greater column of soil/peat intact, 
or lay down pieces in the order they are brought up.  As mentioned earlier, it is useful to 
photograph the column with a measuring tape along side it (place 0 cm at the surface 
portion of the column).  The idea is to have a deep enough core to find 40 cm of peat, so the 
core may be up to 80 cm if necessary.  However, if you have a large enough sample with a 
40-50 cm core, do not dig further.  If you have the resources for testing in a soil lab, take a 
soil sample from each distinct horizon.   
 
Depth:  In this column record any recognizable horizons or layers in the soil core.  For 
example, there may be three different layers, 0-15 cm, 15-20, 20-40+ cm.  If you stop 
measuring but know that there is more of the same below the last layer you measured, you 
should use a “+” sign to indicate that.   
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Color:  Record the color of each layer, this may be somewhat subjective, but should be 
consistent by surveyor.  The following colors can be used and are taken from the Munsell 
color charts:  Pinkish white, Pink, Yellow, White, Pale Yellow, Reddish Yellow, Olive Yellow, 
Brownish Yellow, Gray, Pinkish Gray, Light Gray, Light Brownish Gray, Dark Gray, Very 
Dark Gray, Brown, Very Pale Brown, Pale Brown, Light Yellowish Brown, Light Brown, Light 
Olive Brown, Olive Brown, Grayish Brown, Dark Yellowish Brown, Dark Grayish Brown, 
Strong Brown, Dark Brown, Very Dark Grayish Brown, Very Dark Brown, and Black. 
 
Texture:  Five texture codes are provided.  For further description of texture use the 
comment field to describe.  Peat can be divided into two categories, described as ONBD 
(Organic Non-Broken Down) which is the classic fibrous brown or light brown material like 
you would get if you purchased peat at a garden center, while OBD (Organic Broken Down) 
is darker, without obvious plant parts, and may be deeper in the column.  As a “field 
characteristic” such organic soil material tends to rub clean when rubbed between finger and 
thumb, in contrast to dark clay which tends to spread like grease and to remain on the 
fingers.  The non-organic texture options include Sand, which has the largest particle size of 
the three, where individual grains are easily seen and felt.  Sand is gritty to the touch.  The 
particle size ranges from 0.05 - 2.0 mm.  Silt consists of soil particles that are coarser that 
clay, but finer than sand. The particle size ranges from 0.002 - 0.05 mm.  Clay is the finest 
textured of all the soil classes. Clay particles are smaller than 0.002 mm in diameter. Clay 
usually forms extremely hard clods or lumps when dry and is extremely sticky and plastic 
when wet.  When containing the proper amount of moisture, clay is malleable and can be 
formed into a ribbon with the hand. 
 
Remarks:  Use to further describe the soil layer or record that a sample was taken for 
analysis.  Also, record the length of time allowed before the depth to free water in pit was 
measured, or other observations about how water filled the pit.  Description should include 
signs of alkaline or basic mineralization such as travertine deposits nearby, sulphurous 
smell, other mineral deposits, or surrounding rock type. 
 
HISTIC SOILS PRESENT?:  Circle yes if the soil is primarily organic material (histic).  This 
question is addressing whether there is enough organic material to be considered a fen.  
Our working definition for a fen is that there is at least 40 cm of peat or organics in the top 
80 cm of soil.  In the Geodatabase several cases have entered “no” to this question, but still 
have “yes” to the sampling point being a fen.   
 
 
HYDROLOGY:  This section is used to determine if soil is saturated for a good portion of the 
growing season. 
 
Depth of Surface Water:  If there is no standing water above the ground surface, enter 
“n/a”.  Otherwise provide the depth of the water in cm above the ground surface. 
 
Depth to Free Water in Pit (after ≥ 10 min):  Different values will be reached depending on 
how long you wait for the water in the pit to equilibrate.  Wait as long as possible (at least 10 
minutes) to measure this, and do it as the last thing before you return the soil column to the 
pit.  Measure depth in centimeters from the ground surface to the top of the standing water 
that has accumulated in the hole.  “Ground surface” is the average level of the low-
vegetation mat (often moss) at the rim of the hole.  If no water collects at the bottom of the 
pit, enter “n/a”. 
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Depth to Saturated Peat:   Measure from the ground surface to a level on the side of the 
hole where water appears to be seeping out.  You are trying to measure the level of the 
water table in this and the previous field. 
 
Distance to standing or running water (optional):  (added 2009)  Measure or estimate 
this distance in meters from the GPS point.  A rangefinder may be useful for this purpose.  
Standing water may include small pools or puddles.  If there is no above-ground water 
present in the area, enter “n/a”.   
 
pH (optional):  Measure the pH of the water that accumulates in the hole with a pH meter.  
In general, pH meters should be calibrated often using a standard buffer solution. 
 
Electrical Conductivity (optional):  Take this measurement in the standing water of the 
soil pit.  Electrical conductivity (EC) is a measure of the dissolved-ion concentration of the 
fen waters.  The unit of measure is “microsiemens/cm”.  Some pH meters also measure EC.  
They may also need to be calibrated frequently.   
 
Root zone temperature (optional):  (changed 2009) Measure with a soil thermometer 
inserted so the sensor is at a depth of 15 to 20 cm.  Circle C or F for the units of temperature 
used.  The Bishops’ have been persuasive in arguing that this is a more standard measure 
than the temperature of the water in the soil pit.  Water temperature in the hole tends to be 
inconsistent since sometimes water runs in from a surface pond which is warmer than the 
saturating water, and sometimes it flows up from the bottom and is cooler than the 
saturating water.   
 
Remarks:  Use this space to make any comments about the amount of soil saturation or 
any specifics about the measurements that you took.  Also, if there is any information on the 
water source that is specific to the fen, and not the larger complex, you would write that 
here. 
 
WETLAND HYDROLOGY PRESENT ?  Answer yes, if the depth to free water or saturated 
peat is <20 cm, or if you think they would be in a normal year.  This is our working definition 
for necessary saturation to be considered a fen. 
 
 
VEGETATION:  In addition to recording the dominant plants of the stratum, surveyors may 
also make a complete species list.  Mark one of three options completed, all of which 
include recording the stratum when estimating cover.  (added 2009)   The sampling options 
include:  1) recording the three dominant species of each stratum that is present in the 
homogeneous stand or plot surrounding the GPS point,  2) recording all plants found in the 
stand or plot along with its cover class, or 3) recording all of the plant taxa as well as 
estimating percent cover (not just the cover class). 
 
% Surface cover (optional):  (added 2009)   Record the abiotic substrates that cover the 
ground surface (optional for use with more complete vegetation information).  The observer 
imagines “mowing off” all of the live vegetation at the base of the plants and removing it to 
estimate what remains covering the surface. The total should sum to 100%.  Note that 
non-vascular cover (lichens, mosses, cryptobiotic crusts) is not estimated in this section, but 
that the observer should decide whether the mosses etc. are growing on peat or mineral 
soil, or a combination of the two, and include that area in the appropriate field.   
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% Water:  Estimate the percent surface cover of running or standing water,  
  ignoring the substrate below the water. 
% BA Stems: Percent surface cover of the plant basal area, i.e., the basal area of  
  stems at the ground surface.  The basal area of mosses is negligible.  

Note that for most vegetation types BA is 1-3% cover. 
% Litter:  Percent surface cover of litter (unattached plant material), duff, or  
  wood on the ground. 
% Rock:  Percent surface cover of all rock, from bedrock down to  

gravel > 2mm. 
% Fines:  Percent surface cover of bare ground and fine sediment (e.g. dirt)  

< 2 mm in diameter, including that portion covered by mosses.  
% Bare Peat: Percent surface cover of peat exposed to the air. 
% Cvrd Peat: Percent surface cover of peat that is not bare but covered by  

non-vascular or vascular plant growth.   
 
Overall cover (optional):  (added 2009)   Provide an estimate of cover for the two following 
categories (optional for more complete vegetation survey).  Record a specific number for the 
total aerial cover or “bird’s-eye view” looking from above for non-vascular and for vascular 
plants, estimating cover for the living plants only.  Unattached litter/duff should not be 
included in these estimates.  It may be helpful to initially choose a cover class and then 
refine your estimate to a specific percentage for the two categories below.   
 
% Total Non-Vasc cover: The total cover of all lichens and bryophytes (mosses, liverworts, 
hornworts) on substrate surfaces including downed logs, rocks and soil, but not on standing 
or inclined trees. 
 
% Total Vasc Veg cover:  The total cover of all vascular vegetation. This is an estimate of 
the absolute vegetation cover, disregarding overlap of the various tree, shrub, and/or 
herbaceous layers and species.   
 
Plant species:  Record the full scientific name of the taxa here.  Use Jepson Manual 
nomenclature for the vascular plants.  If you are uncertain of the identification, the 
unconfirmed portion of the name can be put in parentheses.  For example, you are certain it 
is a Sphagnum and think that it is S. subsecundum you should write it as “Sphagnum 
(subsecundum)”.  If you take a collection to help you identify it later, it is helpful to mark the 
taxon name with a “c” (for collected) or an “*”.  Be sure to update the datasheet if you further 
identify the plant.    
 
Strata:  Use one of the 5 stratum codes displayed on the data sheet.   

• T = Tree, for woody plants which tend to grow with a single stem and reach over 5 m 
in height when grown under good conditions.   

• S = Shrub, for woody plants that tend to grow with multiple stems and are usually 
under 5 m in height.   

• F = Forb, for broad-leaved herbaceous vascular plants which are not grass-like and 
are not woody.   

• G = Graminoid, for grass or grass-like herbaceous plants.   
• M = Moss / Lichen for any non-vascular plant, including liverworts.   
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Cvr:  Estimate the % absolute aerial cover for each species listed.  Choose the cover class 
from the list provided on the data sheet.  Cover classes are: 
T = Trace;  1 = 1-5%;  2 = 5-25%;  3 = 25-50%;  4 = 50-75%;  5 = 75-95%;  6 = 95-100% 
If you choose to provide specific percentages, they can always be converted to cover 
classes later.  The sum of all species percent covers may total over 100% because of 
overlap. 
 
Remarks:  Use this area to list additional species if you need more space.  Include any 
significant comments about the vegetation in the stand or information about adjacent 
species.  If you think the stand is a certain vegetation type, or notice that a lot of the species 
are not wetland plants, you could indicate that here.   
 
Deleted:  WETLAND VEGETATION PRESENT ?  Circle yes or no.  There are no cases 
where surveyors have entered “no” here (except when incorrectly labeling each species as a 
wetland species in the geodatabase).  Therefore we should delete this question.   
 
 
IS THIS SAMPLING POINT A FEN ?   Taking all the plot specific fields on this page of the 
data sheet into account, considering plants, soils, and hydrology, would you call it a fen or 
not?  Does it have at least 40 cm of histic soils within the top 80 cm, a saturated water table 
less than 20 cm from the surface in most years, and wetland vegetation? 
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DRAFT PROTOCOL FOR USFS R5 FEN SURVEYS 
Expanded August 2010 Version including Optional Vegetation Fields 

 
A few practitioners have made suggestions which we have tried to incorporate to the 
existing field form while retaining the fields that have been collected in the past.  We also 
wanted to help standardize the collecting process by giving more detailed information about 
how each field of the data sheet is used.   
 
It is suggested that surveyors start by walking the entire fen meadow polygon, viewing the 
vegetation, hydrology conditions, and peat accumulation, and assessing which locations are 
most likely to be a fen when a full survey is completed.  Try to identify discernible plant 
communities that are distinct from the others and of fairly uniform character.  If time permits, 
a plot record for each homogeneous stand of vegetation would be ideal.   
 
In addition to seeking out the most saturated conditions, we would like to encourage 
centering your plot in a homogenous stand of vegetation.  The sample hole should be dug in 
a location that is clearly representative of that vegetation type, not in a transition zone.  A 
stand is the basic physical unit of vegetation in a landscape and can be thought of as a plant 
community.  It has no set size.  A stand is defined by two main unifying characteristics:   
 

1) It has compositional integrity. Throughout the site, the combination of species is 
similar.  The stand is differentiated from adjacent stands by a discernable boundary 
that may be abrupt or indistinct. 

2) It has structural integrity. It has a similar history or environmental setting that affords 
relatively similar horizontal and vertical spacing of plant species.  For example, a 
hillside forest originally dominated by the same species that burned on the upper part 
of the slopes, but not the lower, would be divided into two stands.  Likewise, sparse 
woodland occupying a slope with very shallow rocky soils would be considered a 
different stand from an adjacent slope with deeper, moister soil and a denser 
woodland or forest of the same species. 

 
The structural and compositional features of a stand are often combined into a term called 
homogeneity.  A fen may include multiple vegetation stands, one area dominated by one 
Carex and an adjacent stand dominated by another.  By centering your sampling location 
within a single stand, the plant data you collect will be limited to a single vegetation type 
instead of generalizing the fen vegetation over multiple types.   
 
Definition of each field on form: 
 
The first section (first 3 pages) is filled out once for each polygon or meadow survey.  It is 
suggested that the form be printed as a double-sided document with the first 2 sheets of 
paper (pages 1 through 4) stapled together before going out in the field.  Several stands and 
soil samples may be taken within a single fen meadow.  The additional pages of the data 
sheet are used to assess the individual stands within the larger meadow or fen complex.  
Check boxes are provided along the margins of the form to assist the recorder in completing 
all the included fields (they can be checked off as each portion is completed).   
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  FEN SURVEY FORM Required fields are in bold USFS REGION 5 AUGUST 2010 VERSION.

 
Meadow Name:  If a proper name has been assigned to this Meadow, please write it here.  
New fens may be assigned a name for future reference.  It should be a name that has not 
already been used in your district.  Examples of names used include “Grass Lake” or “Madia 
Fen”.   
 
Date:  Date of the sampling / survey. 
 
Aerial photo # (optional):  If you are using an aerial photo as reference, record its number 
or ID here. 
 
Fen ID:  This ID is a mix of characters and numbers that is chosen in accordance with the 
Forest’s numbering system.  This Fen_ID refers to the whole meadow polygon.  The ID may 
be chosen in the office when the information is recorded digitally.  Examples of IDs used in 
the past include 0506_51_Humbug, 0517_56_ANDMN, and 0515_504M109, where the first 
four numbers are the region number and forest number.  This ID appears as both the 
Fen_ID and the FenID_fk in multiple tables of the Geodatabase.   
 
Surveyors:  The full names of each person assisting should be provided for the first field 
form for the day.  On successive forms, initials of each person assisting can be recorded.  
Please note: The person recording the data on the form should circle their name/initials (this 
is helpful if there are questions later due to the handwriting).  
 
Location:  Please give a brief description of how to get to the spot that you are surveying.  If 
no individual stands are surveyed, you will need to include your GPS information here. 
 
Description:  Please describe the overall fen meadow mentioning any significant or unique 
features.  Especially include any information about features of the meadow that is not 
covered elsewhere on the datasheet. 
 
Forest:  Record the National Forest where the survey is occurring. 
 
District:  Record the Forest District if applicable.   
 
County:  Provide the county of the location in question. 
 
T (Township; optional):  Township number. 
 
R (Range; optional):   Range number. 
 
Section (optional):  Section number. 
 
Quad:  Name of quad map. 
 
Elevation:  Elevation of your location.  Circle ft or m to denote the units that you are using. 
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Overview Photos (optional), all survey photos are filed at:  In the field you can record 
your camera name here and replace it with the file path when photos are stored.  This 
section is for recording overview fen meadow photos.  There are other places to record 
photos of specific stands, and impacts or disturbances. 
 

Photo #:  If you have taken photos of the overall fen meadow, write in the 
JPEG/frame number in the first column.  If there are more than three photos taken, 
use the space to the right to record additional photos. 
       
View:  Record the cardinal direction (E, NE, etc.) that the overview photo was taken 
in.  Therefore if the photographer is facing east, the photo is taken towards the east.  
Mark the spot that the photo was taken on your map of the meadow.   
       
Description:  Any description of what the photo is showing.                  

 
Surveyed Area Size (optional):  This is the polygon that you will draw on your map, and 
may be a meadow opening with several fen stands sampled within it.  If there is no meadow 
opening, but only a single pocket fen in a wooded area, this could be the same thing as the 
fen stand size.  Estimate the size of the surveyed area in acres.  One acre is about the size 
of one football field or 4000 square meters (50 x 80 m).  This is optional since there will be 
more accurate information about the size of the surveyed area if a GIS polygon is created to 
represent it.   
 
Entire meadow surveyed?  Circle yes or no.  If no, include a percentage estimate of how 
much was completed.  Since time is often limited, this field is included so that the surveyor 
can record whether there is more work left to do at this site. 
 
% of Meadow that is Fen:  Please estimate the percentage of the area surveyed that you 
have identified as a fen.       
 
# of Stands surveyed:  Record the number of fen samples that were taken at this meadow 
in this survey.  This number should equal the number of plots that you take data on.   
 
Primary and Secondary H20 source (optional):  If known, circle the water source for the 
fen complex.  The four options provided are Meadow, Seep, Spring, or Drainage.  This 
information is called Meadow Type in the Fen Meadow Table of the Geodatabase. 

• Meadow:  the water source cannot be attributed to any of the other three choices 
and the fen is in a meadow opening. 

• Seep:  the water source appears to be overall seepage from the water table.  That is, 
it is not attributable to a single point source (a spring) or even multiple springs but 
slowly filters out of the ground in an area. 

• Spring:  the water comes from the ground at a single point or a few points and is 
generally escapes at a greater volume and rate than a seep. 

• Drainage:  the water drains from the surrounding landscape because of the 
topography.  A drainage is a topographic feature and may have an above-ground 
watercourse or not.   

 
# of Stands present:  Record the total number of distinct fen vegetation stands that are 
found in this meadow. 
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List veg types present:  Use this space to list the different vegetation types that are seen 
as you walk around the entire meadow.   
 
Bedrock type (optional):  If known, give information on the geology of the area, specifically 
what bedrock underlies the fen meadow.  This information may be most easily obtained 
afterwards using a geology map in GIS.  Bedrock types which have been recorded 
previously include Andesite, Basalt, Calcareous, Crystalline, Gabbro, Glacial till, Granitic, 
Lacustrine, Marble, Metamorphic, Metavolcanic, Rhyolite, Sedimentary, Serpentine, 
Volcanic 
 
Fen previously known? (optional):  Circle whether the site had already been verified as a 
fen meadow.    
 
If no, how discovered? (optional):   Record what caused the visit to the area.  Examples 
of answers: known location for Meesia triquetra, ground truth visit after analysis of aerials, or 
information from trail crew.  This information can be recorded in the Source field in the Fen 
Meadow table of the Geodatabase.     
 
Meadow Polygon Delineated Correctly?:  The meadow polygon would be an existing 
potential fen polygon that was probably created using photo interpretation.  After having 
walked through the polygon, decide whether the polygon was delineated correctly.  Note 
whether uplands or wooded areas were included in the polygon.  Also note whether 
adjacent wetlands, part of the same wetland complex, were not included.  If necessary, re-
delineate the polygon on the printed map.  If the polygon was drawn by the crew (a new 
polygon), check New Polygon and draw it on the printed map. 
 
Fen Polygon Delineated Correctly?:  The fen polygon would be an existing fen polygon 
that was delineated after a previous visit.  After having walked through the polygon, decide 
whether the polygon was delineated correctly.  Note whether wet meadow areas were 
included in the polygon or whether all fen areas were included.  If necessary, re-delineate 
the polygon on the printed map.  If the polygon was drawn by you (a new polygon), check 
New Polygon and draw it on the printed map.  
 
Open Water Present (optional)?  Check whether there is a pond or small lake within the 
polygon. Include only perennial water features. 
 
Floating Mat Present (optional)?  Check whether there is a floating mat included within the 
polygon. 
 
Channels Through Site (optional)?  Record whether perennial water-courses are apparent 
that cross through the polygon from one side to another. 
 
Shrub Fen Present (optional)?  Are there portions of the fen that are dominated by shrubs 
(at > 10% cover)? 
 
Treed Fen Present (optional)?  Are there portions of the fen that are dominated by trees 
(at > 10% cover)? 
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Hummocks or Patterned Ground Present (optional)?  Is the microtopography of the fen 
surface simple?  If it is basically flat (whether sloped or not) or can be represented by a 
simple curve, the answer to this question would be “no”.  If there is a more complex relief to 
the fen surface, including definite hummocks, berms, or terraces, the answer is “yes”.  Note 
that the presence of stream channels or gullies does not necessarily make the ground 
patterned.   
 
Terrace Present (optional)?  A terrace is a raised feature in a fen, where peat has formed 
a berm and the ground surface is at different levels on either side of the berm.   
 
Complexity of Microtopography (optional).  Choose the best option.  We want to capture 
the extent of micro-topographical diversity in the fen meadow (including hummocks, berms 
or terraces).  If you answered “no” for the patterned ground question, the answer would be 
“none” here. 
 
Water Source / Inflow (optional).  Choose ALL that apply.  For surface channels and 
observable springs (if they exist), record the number that are incoming.   

• Subsurface, no incoming channel 
• Surface channel inflow; # incoming: _____ 
• Spring(s) observed; # __________ 

 
Water Outflow (optional).  Choose ALL that apply.  For surface channels, record the 
number that are outgoing.   

• Subsurface, no outgoing channel 
• Surface channel outflow; # out: _______ 
• Basin Topography, wetland surface below surrounding land along entire perimeter, 

No Outflow 
 
Stream Frequency and Size (optional);  Choose the best option.  If Stream Frequency is 
None, than Stream Size is not recorded. 
 
Gully Frequency and Gully Size (optional):  Record gully frequency and size using the 
classes on the form.  If Gully Frequency is None, then Gully Size is not recorded.  A gully is 
a water channel that shows evidence of erosion (some sources say they are incised a foot 
or more below the ground surface). 
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Water Flow Pattern (Fetter Diagrams; optional).  Circle the letter beside the diagram that 
best represents the water flow pattern into and from the polygon (Fetter 2001).  See next 
page.   Note that your answers to the Water Inflow and Outflow questions will determine the 
best diagram.  Below the diagrams on the datasheet are descriptions of what they are 
meant to represent.   

A B C

D E F

 
A. Groundwater dominated, both inflow and outflow are subsurface.  No evidence of 
surface  
 channels into or out of the wetland. 
B. Groundwater inflow dominant.  No surface channel inflow to wetland, but a surface  
 channel outflow exists.  Outflow may be perennial or intermittent.  
C. Surface water inflow.  No evidence of an outflow channel. 
D. Surface water dominated.  Evidence of both surface water inflow and outflow.                                          
E. Impoundment, either man-made reservoir or natural fill associated with slumping or  
 landslide.  Similar to D.  Reservoirs can not create a fen, but they may have  
 inundated one. 
F. Topographically a closed basin.  Surface inflow, but no outflow.  Do not confuse with 
  A or C.  Wetland surface is obviously lower than surrounding perimeter area. 
 

----- END OF PAGE 1, CHARACTERISTICS OF ENTIRE MEADOW POLYGON ----- 
CONTINUES ON THE REVERSE 
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Hydrologic Alteration.  (dikes, diversions, ditches, flow additions, or fill present in wetland 
that restricts or redirects flow)  Choose best option.  If present, specify using disturbance 
categories in the following section. 

• Low = such as roads at or near grade, small diversion or ditches (< 30 cm deep) or 
small amount of flow additions  

• Moderate = such as 2-lane road, low dikes, roads w/ culverts adequate for stream 
flow, medium diversion or ditches (30–100 cm deep) or moderate flow additions. 

• High = such as 4-lane Hwy., large dikes, diversions, or ditches (>1 m deep) capable 
of lowering water table, large amount of fill, or artificial groundwater pumping or 
high amounts of flow additions 

 
Disturbance in Polygon:  Categories of disturbance are provided below the table to record 
if present.  If there is no disturbance evident in the polygon, check “No Disturbance in 
Polygon” on the far right of the table.  See a separate document which describes the 
different intensities of disturbance for each category. 
 

Agent (optional):  Record the agent(s) causing the disturbance only if known.  
Some of the known agents are listed below: 

ATV Four-Wheel-Drive Vehicle Snowmobile 
Beaver Humans State Roads Department 
Cattle Moose Wind 
County Roads Department Motorcycle Water 
Deer Natural  
Elk Sheep  

 
Intensity:  Fill in an Intensity for any disturbance noted in the polygon.  Use the 
number scale provided to the right of the list of categories.  See a separate 
document for descriptions of these intensities for each category that is listed. 

 
Extent in Polygon:  Fill in an Extent for any disturbance noted in the polygon.  Use 
the number scale provided to the right of the Intensity list. 

 
Discussion (optional):   Adjacent to any listed impacts, describe it in more detail or 
record the condition that results from that particular impact.  Take photos of the 
disturbance if possible and list them here as well.  If a particular stand (recorded 
further down the data sheet) appears to be affected, include that information.  For 
grazing and evidence of impact look for recent “urine scalds” and for cow pies, etc.  If 
cattle are presently visible, how many are there?  Look for evidence of grazing 
intensity like wallows, pulled up tufts of grass or sedges, etc. 

 
Disturbance in Buffer:  As in the previous table, use the categories of disturbance that are 
provided below the table.  The Buffer is the area of the immediate watershed, up to 100 m 
from the edge of the meadow polygon.  If there is no disturbance evident in the buffer zone, 
check “No Disturbance in Buffer” on the far right of the table.  See a separate document 
which describes the different intensities of disturbance for each category. 
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Agent (optional):  Record the agent(s) causing the disturbance only if known.  
Some of the known agents are listed below: 

ATV Four-Wheel-Drive Vehicle Snowmobile 
Beaver Humans State Roads Department 
Cattle Moose Wind 
County Roads Department Motorcycle Water 
Deer Natural  
Elk Sheep  

 
Intensity:  Fill in an Intensity for any disturbance noted in the buffer.  Use the 
number scale provided to the right of the list of categories.  See a separate 
document for descriptions of these intensities for each category that is listed.  The 
descriptions for buffer disturbances may be different than those for wetland 
disturbances.   

 
Extent in Polygon:  Fill in an Extent for any disturbance noted in the polygon.  Use 
the number scale provided to the right of the Intensity list. 

 
Discussion (optional):   Adjacent to any listed impacts in the buffer zone, describe 
the disturbance briefly or provide any relevant notes. 

 
INCLUDE MAP BELOW.  Space is provided below the disturbance section of the general 
meadow data sheet to list features of the meadow polygon if desired.  Draw the map sketch 
on the grid page provided.  

 
----- END OF PAGE 2, MAP SKETCH OF ENTIRE MEADOW POLYGON ----- 

CONTINUES ON PAGE 3 
 
 
MAP SKETCH:  Fill out the Meadow Name, Fen ID, and Date as provided on the cover 
sheet / first page.  Please sketch a map of the entire fen meadow.  It is helpful to include the 
scale in your drawing.  Please mark with a North arrow if North is not the top of the page.  
Provide details of the fen meadow, such as the locations of soil samples, extent of 
vegetation stands surrounding soil samples, other photo points, and major features such as 
streams, boulder fields, terraces, dry areas, locations of disturbance, gullies or channels, 
and rare plant locations.   
 

----- END OF PAGE 3, INDIVIDUAL STAND RECORDS FOLLOW ON ----- 
PAGE 4 AND UNNUMBERED PAGES 

 
 
STAND/PLOT RECORD:  All the items on this page of the data sheet pertain to a single 
stand location within the meadow.  It is usually represented by a single point in the 
geodatabase, though one has the option of delineating the stand with a GPS or in GIS as a 
Fen_Stands_poly within the greater Fen_Meadows polygon.  Recall that the fen stand 
should be defined by a single homogeneous stand of vegetation, and that it may be 
continuous with adjacent stands of vegetation that also meet the definition of a fen.  There 
may be multiple stands/plots taken within one meadow complex. 
 
Fen ID:   This is a repeat of the Fen ID from the cover page in case the pages get separated 
from one another.   
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Date:  This is also redundant from the cover page in case it gets separated. 
 
GPS Coordinates:  Record UTMs next to their appropriate indicators.  The easting is six 
digits long and the northing is 7 digits long.  The GPS point should be located within the 
stand.  If you are using a defined plot within the stand to do the vegetation survey, you 
should choose a standard location to take the GPS point, such as the center of a circular 
plot describing the stand, or the SW corner of a square or rectangular plot.  
 
UTM Zone:  Circle the appropriate number. 
 
GPS datum:  Double check and record the datum from your GPS unit.  NAD83 is the 
preferred datum for this project.   
 
Plot Number:  This will most often be a single digit number, some individuals may prefer to 
use a letter code.  It will correspond to a single point on the map (given by the above 
coordinates).  In combination with the FenID, it will provide a unique plot number for the 
sample location.  For example, there were 2 samples recorded at Alkali Flat in 2006.  They 
were numbered plot 1 and 2 in meadow “0504_52_Alkali_Mdw”.  Therefore the unique 
PlotNums in the Geodatabase are “0504_52_Alkali_Mdw1” and ”0504_52_Alkali_Mdw2”.  If 
there have been previous surveys at that general location (not the specific point), you may 
need to choose a higher number, so that plot 1 from 2006 is not confused with the first plot 
from 2007. 
 
Fen Type:   Circle the geomorphic type which best describes the point that you are 
sampling.  The choices are explained below.   

• Basin fens are generally in a topographic depression with no surface water inlet or 
outlet.  They are flat, without slope or aspect.     

• Mound fens are raised areas of peat caused by a single source of upwelling water, 
typically they have a surface water outlet.   

• Sloping fens are the most common type, where groundwater comes to the surface 
in multiple locations along a slope.   

• Lava fens are a specialized type of sloping fen which is caused by a lava 
discontinuity and appear to be restricted to the southern Cascades (Lassen and 
Modoc NFs).     

• Not-fen is the option to circle if the field personnel decide that the sampling point 
does not represent a fen.   

                                  
Slope:  Record the average percent slope of the vegetation stand surrounding your sample 
point.  Use a clinometer or compass to measure the slope.  Flat stands will have a slope of 
0%. Percent slope is the preferred unit that has been used in the geodatabase.  If it is 
necessary to record the slope in degrees, it can be translated to percent slope for data 
entry.   
Percent slope = tan (degrees slope)*100 
 
Estimated size of Fen Stand:  Limit your estimate to the homogenous stand of vegetation 
surrounding your sampling point.  Unless surveyed, the adjacent vegetation stand may or 
may not be considered a fen.  Circle the units used for your estimate.  You may also use a 
GPS or GIS to delineate the size of the homogenous fen stand within the greater meadow 
polygon.  In the Geodatabase the polygon which describes a fen stand is a 
Fen_Stands_poly.  
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Aspect:  Record the general cardinal direction of the slope of the vegetation stand 
surrounding your sample point.  Use a compass, adjusted for declination, to confirm the 
exposure.  Flat stands will not have an aspect, so you would enter “n/a”.  This field will be 
entered as text rather than degrees.  You may use up to 3 letters to record the direction.  
The cardinal directions may be translated to degrees for analysis in the following manner.    
N = 360 degrees, NE = 45 degrees, NNE = 30 degrees, NEE = 60 degrees. 
 
Defined plot used?:  There is now an option to make your vegetation data plot-based.  
Circle yes or no, to whether you limited your survey to a set plot size.  We have found that 
20 sq meters, which could be a 4 x 5 m rectangle or a circle with a radius of 2.5 m, will 
usually fit into a homogenous herbaceous fen stand and provide a suitable defined area for 
sampling.  Because woody vegetation has larger individual plants, a larger plot size is 
recommended, e.g., 100 sq meters.  
 
If yes, plot size (m2):  Since there may be variation in district needs and goals we provide 
other options in addition the recommended 20 sq m standard size plot.   
 
Plot Pictures:  Any photos which are specific to the plot in question should be recorded 
here.  Include a photo of the soil core with a measuring tape alongside it as well as photos 
taken from the GPS point towards each cardinal direction, N, E, S, and W.  Attempt to 
include the horizon line and any plot tapes or marker flags in the photos.  If the photos from 
the GPS point don’t give a good view of the stand, choose a location that will and record the 
direction from which it was taken (the point from which it was taken can be marked on the 
map).   
 
Photo number:  Write in the JPEG number in the first column. 
 
View:  Record the cardinal direction (E, NE, etc.) that the photo was taken in.  Therefore if 
the photographer is facing east, the photo is taken towards the east.  “Close-up” or “above” 
might also be entered here for photos of plants or soil cores.   
 
Description:  Record any details here of the photos in question.   
 
 
SOILS:   

• If it has already been proven to the satisfaction of the surveyor that a portion 
of the meadow polygon is fen, and that this stand/plot record has similar 
characteristics, this section may be skipped in the interest of reducing 
disturbance to the fen.   

• To complete this section, use a narrow shovel with at least a 40 cm blade to bring up 
a soil core at the GPS point.  It is helpful to have a tarp to lay the core on, to 
separate it from the ground surface.  Attempt to extract the 40 cm or greater column 
of soil/peat intact, or lay down pieces in the order they are brought up.  As mentioned 
earlier, it is useful to photograph the column with a measuring tape along side it 
(place 0 cm at the surface portion of the column).  The idea is to have a deep 
enough core to find 40 cm of peat, so the core may be up to 80 cm if necessary.  
However, if you have a large enough sample with a 40-50 cm core, do not dig 
further.  If you have the resources for testing in a soil lab, take a soil sample from 
each distinct horizon.   
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• NOTE that if one is fairly certain that you have enough peat to make it a fen, 
that a small trowel core (i.e. 10 cm deep) will allow you to complete some of 
this portion as well as test the water in the next section.   

 
Depth:  In this column record any recognizable horizons or layers in the soil core.  For 
example, there may be three different layers, 0-15 cm, 15-20, 20-40+ cm.  If you stop 
measuring but know that there is more of the same below the last layer you measured, you 
should use a “+” sign to indicate that.   
 
Color:  Record the color of each layer, this may be somewhat subjective, but should be 
consistent by surveyor.  The following colors can be used and are taken from the Munsell 
color charts:  Pinkish white, Pink, Yellow, White, Pale Yellow, Reddish Yellow, Olive Yellow, 
Brownish Yellow, Gray, Pinkish Gray, Light Gray, Light Brownish Gray, Dark Gray, Very 
Dark Gray, Brown, Very Pale Brown, Pale Brown, Light Yellowish Brown, Light Brown, Light 
Olive Brown, Olive Brown, Grayish Brown, Dark Yellowish Brown, Dark Grayish Brown, 
Strong Brown, Dark Brown, Very Dark Grayish Brown, Very Dark Brown, and Black. 
 
Texture:  Five texture codes are provided.  For further description of texture use the 
comment field to describe.  Peat can be divided into two categories, described as ONBD 
(Organic Non-Broken Down) which is the classic fibrous brown or light brown material like 
you would get if you purchased peat at a garden center, while OBD (Organic Broken Down) 
is darker, without obvious plant parts, and may be deeper in the column.  As a “field 
characteristic” such organic soil material tends to rub clean when rubbed between finger and 
thumb, in contrast to dark clay which tends to spread like grease and to remain on the 
fingers.   
 
The non-organic texture options include Sand, which has the largest particle size of the 
three, where individual grains are easily seen and felt.  Sand is gritty to the touch.  The 
particle size ranges from 0.05 - 2.0 mm.  Silt consists of soil particles that are coarser that 
clay, but finer than sand. The particle size ranges from 0.002 - 0.05 mm.  Clay is the finest 
textured of all the soil classes. Clay particles are smaller than 0.002 mm in diameter. Clay 
usually forms extremely hard clods or lumps when dry and is extremely sticky and plastic 
when wet.  When containing the proper amount of moisture, clay is malleable and can be 
formed into a ribbon with the hand. 
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Von Post Value (optional):  (National Wetlands Working Group 1997) 
Choose the best value for each distinctive layer of the core. 
Organic Non-Broken Down 
1.  Undecomposed; plant structure 

unaltered; yields only clear water colored 
light yellow brown. 

2.  Almost undecomposed; plant structure 
distinct; yields only clear water colored 
light yellow brown. 

3.  Very weakly decomposed; plant 
structure distinct; yields distinctly turbid 
brown water, no peat substance passes 
between the fingers, residue not mushy. 

4.  Weakly decomposed; plant structure 
distinct; yields strongly turbid water, no 
peat substance escapes between the 
fingers, residue rather mushy.  

5.  Moderately decomposed; plant 
structure clear but becoming indistinct; 
yields much turbid brown water, some 
peat escapes between the fingers, 
residue very mushy.  

Organic Broken Down 
6.  Strongly decomposed; plant structure 

somewhat indistinct but clearer in the 
squeezed residue than in the undisturbed 
peat; about one third of the peat escapes 
between the fingers, residue strongly 
mushy.7.  Strongly decomposed; plant 
structure indistinct but recognizable; about 
half the peat escapes between the fingers.  

8.  Very strongly decomposed; plant structure 
very indistinct; about two thirds of the peat 
escapes between the fingers, residue almost 
entirely resistant remnants such as root 
fibers and wood. 

9.  Almost completely decomposed; plant 
structure almost unrecognizable; nearly all 
the peat escapes between the fingers.  

10.  Completely decomposed; plant structure 
unrecognizable; all the peat escapes 
between the fingers.  

 
Comments:  Use this area to further describe the soil layer or record that a sample was 
taken for analysis.   
 
Remarks:  Use this area for remarks that pertain to the entire soil column.  Description 
should include signs of alkaline or basic mineralization such as travertine deposits nearby, 
sulphurous smell, other mineral deposits, or surrounding rock type.  If the soils section is 
not fully completed, record that information here along with an explanation (e.g., “soil 
core data taken at plot #1”)  
 

Soil Sample Collection and Preparation 
adapted from Warren Young, GMUG Soil Scientist 

 & Rod Chimner, Wetland Ecologist, Michigan Tech. 5/13/2009 
 

1. Field Sampling.  If desired, take a soil sample from the center of each distinct soil layer 
in the column.  Each sample should be about 1 Cup.  

  
2. Field Preparation. Place the sample in a plastic bag and label with the sampling depth, 

collection date, fen meadow ID, stand ID, and GPS location. As soon as possible, begin 
air drying the sample. Retain the original sample tag, remove all live roots and leaves, 
spread on non-colored newspaper and break open to facilitate drying. When the sample 
has air dried, transfer it and all sample site information to a clean paper bag. Retain the 
original sample bag and place it in the paper bag. 

 
HISTIC SOILS PRESENT?:  Circle yes if the soil is primarily organic material (histic).  This 
question is addressing whether there is enough organic material to be considered a fen.  
Our working definition for a fen is that there is at least 40 cm of peat or organics in the top 
80 cm of soil.  In the Geodatabase several cases have entered “no” to this question, but still 
have “yes” to the sampling point being a fen.   
HYDROLOGY:  This section is used to determine if soil is saturated for a good portion of the 
growing season.  See SOILS section above for discussion of reasons to skip this section if 
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hydrology has been previously tested.  Note that if there is standing water at the GPS point, 
the required fields in this section can be filled out without digging a pit.   
 
Depth of Surface Water:  If there is no standing water above the ground surface, enter 
“n/a”.  Otherwise provide the depth of the water in cm above the ground surface. 
Depth to Free Water in Pit (after ≥ 10 min):  Different values will be reached depending on 
how long you wait for the water in the pit to equilibrate.  Wait as long as possible (at least 10 
minutes) to measure this, and do it as the last thing before you return the soil column to the 
pit.  Measure depth in centimeters from the ground surface to the top of the standing water 
that has accumulated in the hole.  “Ground surface” is the average level of the low-
vegetation mat (often moss) at the rim of the hole.  If no water collects at the bottom of the 
pit, enter “n/a”, and specify this in the remarks section. 
 
Depth to Saturated Peat:   Measure from the ground surface to a level on the side of the 
hole where water appears to be seeping out.  You are trying to measure the level of the 
water table in this and the previous field. 
 
Distance to standing or running water (optional):   Measure or estimate this distance in 
meters from the GPS point.  A rangefinder may be useful for this purpose.  Standing water 
may include small pools or puddles.  If there is no above-ground water present in the area, 
enter “n/a”.   
 
pH (optional):  Measure the pH of the water that accumulates in the hole with a pH meter.  
In general, pH meters should be calibrated often, using a standard buffer solution. 
 
Electrical Conductivity (optional):  Take this measurement in the standing water of the 
soil pit.  Electrical conductivity (EC) is a measure of the dissolved-ion concentration of the 
fen waters.  The unit of measure is “microsiemens/cm”.  Some pH meters also measure EC.  
They may also need to be calibrated frequently.  Record the temperature at which the EC is 
taken, since the value is directly affected by temperature. 
 
Root zone temperature (optional):  Measure with a soil thermometer inserted so the 
sensor is at a depth of 15 to 20 cm.  Circle C or F for the units of temperature used.  The 
Bishops’ have been persuasive in arguing that this is a more standard measure than the 
temperature of the water in the soil pit.  Water temperature in the hole tends to be 
inconsistent since sometimes water runs in from a surface pond which is warmer than the 
saturating water, and sometimes it flows up from the bottom and is cooler than the 
saturating water.   
 
Remarks (optional):  Use this space to make any comments about the amount of soil 
saturation or any specifics about the measurements that you took.  Record the length of 
time allowed before the depth to free water in pit was measured, or other observations about 
how water filled the pit.  Also, if there is any information on the water source that is specific 
to the fen, and not the larger complex, you would write that here. 
 
WETLAND HYDROLOGY PRESENT?  Answer yes, if the depth to free water or saturated 
peat is <20 cm, or if you think they would be in a normal year.  This is our working definition 
for necessary saturation to be considered a fen. 
 

Appendix 2:  Expanded version of the Form, Protocol, and Disturbance Descriptions 13



VEGETATION:  In addition to recording the dominant plants of the stratum, surveyors may 
also make a complete species list.  Mark one of three options completed, all of which 
include recording the stratum when estimating cover.  The sampling options include:   

1) recording the three dominant species of each stratum that is present in the 
homogeneous  
    stand or plot surrounding the GPS point,   
2) recording all plants found in the stand or plot along with its cover class, or  
3) recording all of the plant taxa as well as estimating percent cover (not just the 
cover class). 

 
% Surface cover (optional):  Record the abiotic substrates that cover the ground surface 
(optional for use with more complete vegetation information).  The observer imagines 
“mowing off” all of the live vegetation at the base of the plants and removing it to estimate 
what remains covering the surface.  Note that non-vascular cover (lichens, mosses, 
cryptobiotic crusts) is not estimated in this section, but that the observer should decide 
whether the mosses etc. are growing on peat or mineral soil, or a combination of the two, 
and include that area in the appropriate field.  The total should sum to 100%. 

 % Water:  Estimate the percent surface cover of running or standing water,  
 ignoring the substrate below the water. 

% BA Stems:  Percent surface cover of the plant basal area, i.e., the basal area of 
stems at the ground surface.  The basal area of mosses is negligible.  
Note that for most vegetation types BA is 1-3% cover. 

% Litter:  Percent surface cover of litter (unattached plant material), duff, or 
wood  
  on the ground. 
% Rock:  Percent surface cover of all rock, from bedrock down to gravel > 
2mm. 
% Fines:  Percent surface cover of bare ground and fine sediment (e.g. dirt) < 2 

mm in diameter, including that portion covered by mosses.  
% Bare Peat: Percent surface cover of peat exposed to the air. 
% Cvrd Peat: Percent surface cover of peat that is not bare but covered by non-

vascular or vascular plant growth.   
 
Overall cover (optional):  Provide an estimate of cover for the two following categories 
(optional for more complete vegetation survey).  Record a specific number for the total aerial 
cover or “bird’s-eye view” looking from above for non-vascular and for vascular plants, 
estimating cover for the living plants only.  Unattached litter/duff should not be included in 
these estimates.  It may be helpful to initially choose a cover class and then refine your 
estimate to a specific percentage for the two categories below.   
 

% Total Non-Vasc cover: The total cover of all lichens and bryophytes (mosses, 
liverworts, hornworts) on substrate surfaces including downed logs, rocks and soil, 
but not on standing or inclined trees. 
 
% Total Vasc Veg cover:  The total cover of all vascular vegetation. This is an 
estimate of the absolute vegetation cover, disregarding overlap of the various tree, 
shrub, and/or herbaceous layers and species.   
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Plant species:  Record the full scientific name of the taxa here.  Use Jepson Manual 
nomenclature for the vascular plants.  If you are uncertain of the identification, the 
unconfirmed portion of the name can be put in parentheses.  For example, you are certain it 
is a Sphagnum and think that it is S. subsecundum you should write it as “Sphagnum 
(subsecundum)”.  If you take a collection to help you identify it later, it is helpful to mark the 
taxon name with a “c” (for collected) or an “*”.  Be sure to update the datasheet if you further 
identify the plant.    
 
Strata:  Use one of the 5 stratum codes displayed on the data sheet.   

• T = Tree, for woody plants which tend to grow with a single stem and reach over 5 m 
in height when grown under good conditions.   

• S = Shrub, for woody plants that tend to grow with multiple stems and are usually 
under 5 m in height.   

• F = Forb, for broad-leaved herbaceous vascular plants which are not grass-like and 
are not woody.   

• G = Graminoid, for grass or grass-like herbaceous plants.   
• M = Moss / Lichen for any non-vascular plant, including liverworts.   

 
Cvr:  Estimate the % absolute aerial cover for each species listed.  Choose the cover class 
from the list provided on the data sheet.  Cover classes are: 
T = Trace;  1 = 1-5%;  2 = 5-25%;  3 = 25-50%;  4 = 50-75%;  5 = 75-95%;  6 = 95-100% 
If you choose to provide specific percentages, they can always be converted to cover 
classes later.  The sum of all species percent covers may total over 100% because of 
overlap. 
 
Remarks:  Use this area to list additional species if you need more space.  Include any 
significant comments about the vegetation in the stand or information about adjacent 
species.  If you think the stand is a certain vegetation type, or notice that a lot of the species 
are not wetland plants, you could indicate that here.   
 
IS THIS SAMPLING POINT A FEN ?   Taking all the plot specific fields on this page of the 
data sheet into account, considering plants, soils, and hydrology, would you call it a fen or 
not?  Does it have at least 40 cm of histic soils within the top 80 cm, a saturated water table 
less than 20 cm from the surface in most years, and wetland vegetation? 
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Disturbance Factors and Intensities for Use in Fens 
Note that there is an implied Intensity Class 0 (zero), meaning “none” or “absent,” that is usually not recorded. 
   I n t e n s i t y  C l a s s   
Disturbance  
Factor 

Possible 
Agents 

Impact 
Area* 

1 
Low 

2 
Moderate 

3 
High 

4 
Very High Comments 

Wetland One or a few small beaver dams 
in the past, now unused and the 
area behind the dams naturally 
revegetated; no side channels 

One or a few small beaver dams 
currently being used with full 
ponds; or one medium-sized older 
dam now unused and the area 
behind the dam naturally 
revegetated; possibly a few old 
side channels 

Many small (or one medium- to 
large-sized) beaver dams currently 
being used with full dams, or some 
of them breached and the ponds 
bare; a few side channels being 
built or used 

Several medium- to large-sized 
beaver dams currently being 
used, some with full dams, and 
some of them breached and the 
ponds bare; side channels being 
built or used 

 Beaver Activity Beaver 

Buffer Few trees or shrubs cut and 
dragged from buffer in past; 
draglines revegetated with no 
erosion 

Few trees or shrubs cut and 
dragged from buffer recently, 
draglines mostly revegetated but a 
little erosion into the wetland 

Several to many trees or shrubs 
cut and dragged from buffer 
recently, some draglines 
revegetating but a few eroding into 
the wetland 

Many shrubs or trees being cut 
and dragged from buffer currently 
or recently, most draglines not 
revegetating and eroding into the 
wetland 

 

Browsing 
(Woody Plants) 

Elk, Deer, 
Moose, 
Cattle, 
Sheep 

Wetland, 
Buffer 

Clipping noticeable on up to half 
the shrubs, averaging light 
clipping (<¼ CYG); no shrub 
clipped >½ CYG; no reduction 
in natural height 

More than half the shrubs 
moderately clipped (¼ -½ CYG), or 
all shrubs lightly to moderately 
clipped  
(¼-½ CYG); height reduction on a 
few shrubs 

Most to all shrubs hedged (>½ 
CYG), or half the shrubs heavy 
hedged (>¾ CYG); height 
reduction noticeable on most 
shrubs 

Most to all shrubs clubbed 
(growth turned inward), or all 
shrubs heavily hedged. Mostly 
>¾ CYG; height reduction 
obvious on most to all shrubs 

CYG = Current Year’s Growth; 
height reduction estimated as 
compared with mature 
unbrowsed shrubs 

Grazing Elk, Deer,
Moose, 
Cattle, 
Sheep 

 Wetland, 
Buffer 

Clipping noticeable on some 
graminoids and forbs, averaging 
light clipping (<¼ CYG); all 
herbaceous plants of normal 
vigor and height 

Clipping obvious on more than half 
the graminoids and forbs, average 
¼-½ CYG; some plants show 
reduction in vigor and height 

Clipping obvious on most 
graminoids and forbs, average >½ 
CYG; most plants show reduction 
in vigor in height, average height 
up to ½ of normal 

Most graminoid individuals 
grazed >¾ CYG; vigor noticeably 
reduced; average height ½ - ¾ of 
normal 

CYG = Current Year’s Growth; 
height reduction estimated as 
compared with mature 
unbrowsed plants 

Small Mammal 
Activity 

Mice, Voles, 
etc. 

Wetland Trace evidence of mammal 
activity including holes or 
burrowing.  Low level of ground 
disturbance, <1% of the area 

Evidence of mammal activity 
including holes or burrowing. 
Moderate amount of ground 
disturbance, 1-5% of the area 

Evidence of mammal activity 
including holes or burrowing. 
High degree of ground 
disturbance, 5-25% of the area 

Evidence of mammal activity 
including holes or burrowing. 
Very High degree of ground 
disturbance, >25% of the area 

 

Trails made by 
Foot Traffic 

Elk, Deer, 
Moose, 
Cattle, 
Sheep, 
Humans 

Wetland, 
Buffer 

A few trails by animals or 
humans in past in 1-2 places, 
healing and becoming invisible; 
bare soil within to slightly above 
normal limits 

Animal or human trails used nearly 
every year in a few places, getting 
deeper and wider each year; bare 
soil above normal limits across 
whole area 

Animal or human trails used yearly 
or several times a year in several 
to many places, getting deeper and 
wider each year; bare soil well 
above normal limits across whole 
area 

Animal or human trails common 
across whole area, used many 
times a year in several to many 
places, getting deeper and wider 
each year; bare soil well above 
normal limits across whole area 

 

Trampling / 
Hoof Punch 

Elk, Deer, 
Moose, 
Cattle, 
Sheep 

Wetland Soil compaction noticeable in a 
few spots, water table near or 
somewhat below normal levels; 
a few post-holes or a few animal 
trails, occurring occasionally; no 
bare soil or hummocks apparent 

Soil compaction noticeable in 
several large areas (or many small 
areas), covering ¼-½ of the area; 
water table somewhat below 
normal levels; a moderate amount 
of post-holing or animal trailing, 
occurring often; bare soil and 
hummocks visible 

Soil compaction obvious in large 
areas, covering >½ of the area; 
water table below normal levels; 
post-holing and animal trails 
throughout the area, use occurring 
every year or two; bare soil and 
hummocks common, some trailing 
in hollows between hummocks 

Soil compaction obvious, 
especially in hollows between 
hummocks; water table well 
below normal levels; post-holing 
common, occurring annually, 
animal trailing & bare soil 
common in hollows 

Discussion of hummocks in 
Sanderson and March 1996, 
Cooper and MacDonald 2000, 
Lesica and Kannowski 1998 
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     I n t e n s i t y  C l a s s
Disturbance  
Factor 

Possible 
Agents 

Impact 
Area* 

1 
Low 

2 
Moderate 

3 
High 

4 
Very High Comments 

Trampling / 
Hoof Punch 

Elk, Deer, 
Moose, 
Cattle, 
Sheep 

Buffer Soil mostly soft in rangelands 
and duff mostly intact in forests 
except for a few places; bare 
soil within to slightly above 
normal limits; a few pedestalled 
plants in rangelands 

Soil hard in large areas of 
rangelands, duff missing in large 
areas of forests; bare soil above 
normal limits (>20% rangelands, 
>10% forests); pedestalled plants 
obvious 

Soil hard in most rangelands, duff 
missing in most forests; bare soil well 
above normal limits (>30% 
rangelands, >15% forests); 
pedestalled plants common 

Soil hard and unyielding in all 
rangelands, duff up to ½ missing in 
forests; bare soil much greater than 
normal (>40% rangelands, >20% 
forests); pedestalling of plants 
common or everywhere 

 

Exotic Plant  
Invasion 

 Wetland,  Some exotic plants evident, 2-
10% total canopy cover of exotic 
plants 

Buffer 
Exotic plants obvious, 10-20% 
total canopy cover of exotic 
plants 

Exotic plants obvious, >20% total 
canopy cover of exotic plants 

Exotic plants dominant or 
subdominant, >30% total canopy 
cover of exotic plants 

See Kratz and others 
2007 

Fire Natural, Buffer 
Humans 

One or a few burned spots >10 
m from wetland edge, naturally 
revegetating 

Several burned spots or one 
large burned area, >10 m from 
wetland edge, mostly 
revegetating naturally 

Many burned spots or several large 
burned areas, some <10 m from 
wetland edge, some areas of bare soil 
and evident erosion 

Many burned spots or several large 
burned areas, many <10 m from 
wetland edge, many areas of bare 
soil and evident erosion 

See Kratz and others 
2007 

Camp Sites Humans Buffer One or a few camp sites, used a 
few times a year, naturally 
revegetating, all sites and roads 
>10 m from wetland edge 

One or a few camp sites, used 
every few weeks in season, 
some areas revegetating, some 
bare and eroding, most sites and 
roads >10 m from wetland edge 
but small areas <10 m 

Several camp sites, used weekly in 
season, some areas revegetating, 
some bare and eroding, most sites and 
roads >10 m from wetland edge but 
small areas <10 m 

Many camp sites, used weekly in 
season, most areas bare and 
eroding, large areas <10 m from 
wetland edge 

 

Litter / Dumping / 
Trash 

Humans Wetland,
Buffer 

 Trace evidence of trash,  <1% 
of the area 

Evidence of trash affecting 1-5% 
of the area 

Evidence of trash affecting 5-25% of 
the area 

Evidence of trash affecting >25% of 
the area 

 

Off-Road Vehicle 
Tracks 

ATV, 
Motorcycle, 
Snowmobile, 
4WD 

Wetland, 
Buffer 

A few passes by vehicle evident 
in the past in 1-2 places, healing 
and becoming invisible; bare 
soil within to slightly above 
normal limits 

Vehicle passes occurring every 
3-5 years in 2-5 places, getting 
deeper and wider each time, not 
healing; bare soil somewhat 
above normal limits across whole 
area 

Vehicle passes occurring every 1-2 
years in >5 places, getting deeper and 
wider each time, not healing; bare soil 
well above normal limits across whole 
area 

Vehicle passes occurring annually or 
several times each year in >10 
places, getting deeper and wider 
each time, not healing; bare soil well 
above normal limits across whole 
area 

 

Wetland No buried utility lines in wetland, 
right-of-way covers part of 
wetland partially cleared, slight 
amount of human or ATV trailing 
in wetland from maintenance 
activities 

Buried utility line across corner of 
wetland, trench for utility covered 
and revegetated and mostly 
healed, slight amount of human 
or ATV trailing in wetland from 
maintenance activities 

Buried utility line across middle of 
wetland, trench for utility covered and 
partly revegetated but mostly not 
healed and some erosion, moderate 
amount of human or ATV trailing from 
maintenance activities in right-of-way 
in wetland 

Buried utility line across middle of 
wetland, trench for utility partly 
covered but not revegetated, erosion 
is apparent, right-of-way continually 
used for maintenance 

 Buried Utility 
Corridors 

 

Buffer Buried utility line crosses part of 
buffer, utility line and right-of-
way all >10 m from wetland, 
right-of-way not cleared, slight 
amount of vehicle tracks or trails 
in buffer from maintenance 
activities 

Buried utility line crosses buffer, 
utility line >10 m from wetland but 
part of right-of way <10 m from 
wetland, right-of-way partially 
cleared in buffer but > 10 m from 
wetland, moderate amount of 
vehicle tracks-trails-roads from 
maintenance activities in buffer 

Buried utility line crosses buffer. utility 
line in part < 10 m from wetland and 
part of right-of-way <10 m from 
wetland, right-of-way cleared in buffer 
someplace <10 m from wetland, right-
of-way with some bare soil and 
eroding, tracks-trails-roads from 
maintenance activities used often 

Buried utility line crosses buffer, part 
of utility line and buffer <10 m from 
wetland, right-of-way cleared to 
wetland edge, right-of-way roads and 
trails actively eroding, tracks-trails-
roads used often as part of 
maintenance 
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     I n t e n s i t y  C l a s s
Disturbance  
Factor 

Possible 
Agents 

Impact 
Area* 

1 
Low 

2 
Moderate 

3 
High 

4 
Very High Comments 

Development in 
addition to roads 
or utilities 

 Buffer Small structure (not a residence or full-
size buliding) > 50 m from wetland 
complex edge 

Small structure (not a residence or 
full-size building) within 50 m from 
wetland complex edge 

Residence or Full-size building 
present in zone 

Multiple buildings present in zone.  

Wetland Power line over wetland, no structures 
in wetland, slight amount of human or 
ATV trailing from maintenance 
activities 

Power line over wetland, no 
structures in wetland, moderate 
amount of human or ATV trailing 
from maintenance activities, some 
clearing activities in wetland 

Power line over wetland, no 
structures in wetland, 4WD road in 
wetland from maintenance 
activities 

Power line over wetland, structure in 
wetland 

 Power Lines Humans 

Buffer Power line over buffer, no structures in 
buffer, slight amount of human or ATV 
trailing from maintenance activities, 
right-of-way not cleared in wetland 

Power line over buffer, structure in 
buffer but >10 m from wetland, 
moderate amount of human or ATV 
trailing from maintenance activities, 
some clearing activities in buffer 
but >10 m from wetland 

Power live over buffer, structure in 
buffer <10 m from wetland, 4WD 
road in buffer for maintenance, 
right-of-way intensively cleared to 
10 m from wetland 

Power line over buffer, structure in 
buffer at wetland edge, 4WD road in 
buffer right up to wetland edge, right-
of-way intensively cleared right up to 
wetland edge 

 

Wetland N/A (presence of any road would be 
high or very high intensity) 

N/A (presence of any road would 
be high or very high intensity) 

Paved road with rock fill and gravel 
embankments crossing wetland, 
minimal erosion into wetland, 
somewhat disrupting water flow 
and dividing wetland into two parts 

Gravel or fine-textured soil surface 
with fine-textured fill and 
embankments that erode regularly 
into wetland, disrupting water flow 
and dividing wetland into two parts 

 Roads 
(constructed) 

State, 
County, 
USFS 

Buffer One or two temporary natural-surface 
roads in past that were closed and 
revegetated, now restoring naturally, 
>10 m from wetland edge 

One to several natural-surface or 
all-weather roads open and used 
several times a year, >10 m from 
wetland edge 

Several natural-surface or all-
weather roads open and used 
weekly; or one road <10 m from 
wetland edge 

Several natural-surface or all-
weather roads open and used 
several to many times a week; or 
one or more roads <10 m from 
wetland edge 

All-weather road usually 
means gravel surface 

Wetland Up to 2% of wetland covered by recent 
sediment deposit up to 1 cm thick 

2 – 5% of wetland covered by 
recent sediment deposit 1 – 3 cm 
thick 

5 – 15% of wetland covered by 
recent sediment deposit 3 – 5 cm 
thick 

More than 15% of wetland covered 
by recent sediment deposit >5 cm 
thick 

See Chimner and others 
2008, Rocchio 2006a 

Deposition 
(Sedimentation) 

 

Buffer Soil in rangelands mostly not moving 
from year to year and duff mostly intact 
in forests except for a few places; bare 
soil within to slightly above normal 
limits (<15% rangelands, <5% forests); 
a few pedestalled plants in rangelands, 
slight sediment margins around 
wetland in a few places 

Soil in rangelands moving during 
large storms and runoff, duff 
missing in large areas of forests; 
bare soil above normal limits 
(>20% rangelands, >10% forests); 
pedestalled plants obvious, 
sediment margins around wetland 
obvious in several to many places 

Soil in rangelands moving during 
large storms and runoff, duff 
missing in most forests; bare soil 
well above normal limits (>30% 
rangelands, >15% forests); 
pedestalled plants common; 
sediment margins around wetland 
obvious throughout 

Soil in rangelands moving during 
storms of any size and during runoff, 
duff up to ½ missing in forests; bare 
soil much greater than normal (>40% 
rangelands, >20% forests); 
pedestalling of plants common or 
everywhere; sediment margins 
around wetland obvious throughout 
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     I n t e n s i t y  C l a s s
Disturbance  
Factor 

Possible 
Agents 

Impact 
Area* 

1 
Low 

2 
Moderate 

3 
High 

4 
Very High Comments 

Ditches Humans Wetland One or two shallow (<20 cm) ditches 
dug once in past, now beginning to 
restore naturally, water table at or 
slightly below normal levels 
(considering other factors, such as 
flooding) 

One to several shallow ditches dug 
and maintained, still functional and 
draining water from wetland (or part 
of wetland), water table noticeably 
below normal levels, a few upland 
plants or weeds appearing in 
community being drained 

One to several deeper (>20 cm) 
ditches dug and maintained, still 
functional and draining water from 
wetland (or part of wetland), water 
table noticeably below normal 
levels, upland plants or weeds 
obvious and beginning to share 
dominance with hydrophytes 

One to several deeper (>20 cm) 
ditches dug and maintained, still 
functional and draining water from 
wetland (or part of wetland), water 
table well below normal levels, 
vegetation in community being 
drained very much drier – 
hydrophytes losing dominance to 
upland plants and weeds 

 

Erosion, 
(Channel 
Incision, Gullies, 
or Head Cuts) 

Vehicles, 
Elk, Deer, 
Moose, 
Humans 

Wetland A few small eroding spots evident 
(trampling, trailing, tracks, etc.), 
beginning to revegetate, any channel 
< 20 cm wide and <5 cm deep 

Several eroding spots obvious 
(trampling, wallows, trailing, tracks, 
etc.), some remaining exposed and 
eroding, any channel < 50 cm wide 
and <10 cm deep 

Eroding spots large or common, or 
a gully or two 50-100 cm wide and 
10-50 cm deep 

Several gullies, some with headcuts, 
gullies > 1 m wide and > 50 cm deep 

Headcuts are a type of 
erosion extending in an 
upstream direction.   

Erosion Vehicles, Buffer 
Elk, Deer, 
Moose, 
Humans 

A few rills >10 m from wetland, soil 
mostly covered in rangelands and 
duff mostly intact in forests except 
for a few places; bare soil within to 
slightly above normal limits (<15% 
rangelands, <5% forests); a few 
pedestalled plants in rangelands 

A few to several apparent rills, a few 
<10 m from wetland, bare soil 
exposed in large areas of 
rangelands, duff missing in large 
areas of forests; bare soil above 
normal limits (>20% rangelands, 
>10% forests); pedestalled plants 
obvious 

Many rills, often <10 m from 
wetland, possibly a headcut >10 m 
from wetland; soil hard in most 
rangelands, duff missing in most 
forests; bare soil well above normal 
limits (>30% rangelands, >15% 
forests); pedestalled plants 
common 

Rills common, often < 10 m from 
wetland, or headcut eroding into 
wetland; soil hard and unyielding in 
all rangelands, duff up to ½ missing 
in forests; bare soil much greater 
than normal (>40% rangelands, 
>20% forests); pedestalling of plants 
common or everywhere 

 

Ground  
Disturbance 
(General) 

Unknown Wetland,  
Buffer 

Low level of ground disturbance, 
<5% of the area 

Moderate amount of ground 
disturbance, 5-15% of the area 

High degree of ground 
disturbance, 15-25% of the area 

Very High degree of ground 
disturbance, >25% of the area 

May be used if the 
disturbance does not fit 
the other categories 

Soil Removal 
(Peat Mining) 

Humans Wetland Removal of upper soil horizons 
(including peat) in one or a few 
places in the past, now beginning to 
recover slowly 

Peat mining of <10% of wetland, 
remainder of peat intact and 
functioning normally 

Peat mining of >½ of wetland, 
remainder of peat intact and 
functioning normally, not floating or 
breaking loose from substrate 

Peat mining of >¾ of wetland, 
remainder of peat dead or floating, 
no normally functioning peat 
remaining 

See Kratz and others 
2007 

Soil Removal 
(Peat Mining) 

Humans Buffer Removal of upper soil horizons in 
one or a few places, revegetated and 
beginning to naturally recover 

Removal of upper soil horizons in 
one or a few places, leaving lower 
horizons bare and eroding 

Removal of upper soil horizons in 
several to many places, leaving 
lower horizons bare and eroding 

Removal of upper soil horizons 
common, leaving lower horizons 
bare and eroding 

 

Wetland Most trees cut by hand in past, 
reduction in shade causing some 
increases in vascular plant and 
bryophyte cover, water table at or 
near natural levels 

Trees cut by machinery, disruption of 
peat body and some erosion in a few 
small areas, water table at or near 
normal levels 

Trees cut by machinery, disruption 
of peat body and evident erosion in 
one large area or a many small 
areas, water table changed from 
normal levels 

Trees cut by machinery, disruption of 
peat body and evident erosion 
across much of wetland, water table 
very much changed from normal 
levels 

If beaver have cut trees, 
use Disturbance 
‘Beaver Activity’ 

Tree Cutting / 
Logging 

Humans 

Buffer A few trees cut in a few patches >10 
m from wetland margin, disturbance 
revegetating, no erosion into wetland 

Large areas of buffer cut, a small 
area <10 m from wetland margin, 
disturbance mostly revegetating but 
some erosion into wetland 

Large areas of buffer cut, a 
moderately large area <10 m from 
wetland margin, erosion into 
wetland obvious 

Large areas of buffer cut, including 
most of area <10 m from wetland 
margin, erosion into wetland obvious 
and increasing 
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   I n t e n s i t y  C l a s s   
Disturbance  
Factor 

Possible 
Agents 

Impact 
Area* 

1 
Low 

2 
Moderate 

3 
High 

4 
Very High Comments 

De-watering Humans Wetland [Dam or other structure has been 
breached in past], water is draining 
from wetland, but vegetation seems 
to be retaining water successfully 
and system appears stable, water 
table in wetland at or slightly below 
normal levels 

[Dam or floodgate has been lowered 
or bypassed or breached], water is 
draining from wetland, water table 
noticeably below normal levels, a 
few upland plants or weeds 
appearing in community being 
drained, community losing stability 

[Dam or floodgate has been 
lowered or bypassed or breached], 
water is draining from wetland, 
water table noticeably below 
normal levels, upland plants or 
weeds obvious and beginning to 
share dominance with 
hydrophytes, community obviously 
unstable, changing every year 

[Dam or floodgate has been lowered 
or bypassed or breached], water is 
draining from wetland, water table 
well below normal levels, upland 
plants or weeds obvious and 
dominant with hydrophytes, 
community obviously unstable, 
changing every year 

Lowering of water table 

Groundwater 
pumping 

Humans Wetland,
Buffer 

 Water is being removed from the 
water table beyond the 100 m buffer 
zone 

Water is being removed from the 
water table between 50-100 m from 
the wetland.   

Water is being removed from the 
water table < 50 m from the 
wetland.   

Water is being removed from the 
water table inside the wetland.   

Lowering of water table 

Surface water 
diversion 

Humans Wetland,
Buffer 

 Alteration of drainage pattern 
upslope that results in less water 
reaching the wetland.  Estimated that 
less than 5% of surface inflow 
affected. 

Alteration of drainage pattern 
upslope that results in less water 
reaching the wetland.  Estimated that 
5 to 25% of surface inflow affected. 

Alteration of drainage pattern 
upslope that results in less water 
reaching the wetland.  Estimated 
that 25-50% of surface inflow 
affected. 

Alteration of drainage pattern 
upslope that results in less water 
reaching the wetland.  Estimated that 
>50% of surface inflow affected. 

Lowering of water table 

Drainage from  
Above (Water 
Inflow Increase) 

Humans Wetland One or two small drainage channels 
from road culverts or other drainage 
structures, most of water entering 
groundwater before reaching 
wetland, causing no apparent 
erosion into wetland, no apparent 
changes in wetland water table or 
vegetation 

One to several small drainage 
channels, some surface water 
reaching wetland, some apparent 
erosion from these channels 
reaching wetland margins, water 
table near normal levels, changes in 
vegetation only along margins 

One to several moderate to  large 
drainage channels, surface water 
flowing into wetland, apparent 
erosion from these channels 
reaching wetland margins and 
beyond margins in a few places, 
water table above normal level, 
changes in vegetation along 
margins 

One to several moderate to  large 
drainage channels, surface water 
flowing into wetland, apparent 
erosion from these channels 
reaching wetland margins and into 
center of wetland, water table well 
above normal level, changes in 
vegetation along margins and in 
wetland center 

 

Flooding  Humans Wetland Floodgate, dam, or other structure 
has been permanently raised, or is 
being raised seasonally, water table 
5-10 cm above normal levels, but 
vegetation seems to be stable and 
unchanged from normal 

Floodgate, dam, or other structure 
has been permanently raised, or is 
being raised seasonally, water table 
10-20 cm above normal levels, 
vegetation is changing to species 
characteristic of higher water tables 

Floodgate, dam, or other structure 
permanently raised, water table 
>20 cm above normal levels, 
vascular plants drowned and 
dying, small pieces of peat 
dislodged and floating to surface 

Floodgate, dam, or other structure 
permanently raised, water table >50 
cm above normal levels, vascular 
plants drowned and dying, large 
pieces of peat dislodged and floating 
to surface 

Raising of water table 

* Wetland is the delineated fen or potential-fen polygon, composed of one to several community types, also called wetland complex or fen complex.  
Buffer is the area within the contributing watershed within 100 m of the edge of the wetland 
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APPENDIX 3:   
 
 
 

A Key to Fen Vegetation Types 

 



 



A Key to Fen Vegetation Types of California, Based on A Manual of California 
Vegetation, Second Edition, and Other Sources 

 
This key is excerpted partially from information published in the second edition of A Manual of 

California Vegetation (Sawyer et al. 2009) and based on literature cited within it.  The general format 
is a broader key to vegetation that eliminates many vegetation types not known from fens in the state.  
Types already documented in fens of the Sierra Nevada and southern Cascades on FS lands are 
bolded within this key. Thus the first approach to using this key is to determine if you are in a fen: 
 

A fen is defined as having wet Histisols, in which their soils form in organic materials that are 
only slightly decomposed.  Wet Histisols are specifically defined by the USDA (ftp://ftp-
fc.sc.egov.usda.gov/NSSC/Soil_Taxonomy/tax.pdf) as having at least 40 cm of organic matter, 
defined as: ≥40 cm in the top 80 cm of the soil profile to meet the criteria for organic horizons.  The 
organic horizon or layer is saturated with water for >30 days each year, and it must have either  
(a) >18% organic carbon if the mineral fraction contains >60% clay, (b) >12% organic carbon if the 
mineral fraction contains 0% sand, or (c) >12 + (clay % x 0.1) % organic carbon (for example a 
horizon with 10% of the mineral fraction as clay must contain 13% organic carbon to meeting the 
organic carbon criterion). 
 

Also, fens are minerotrophic (fed by groundwater, although they receive precipitation as well) 
and contain wetland plant species.  If it does not meet these criteria, it is not currently defined as a 
fen type in the U.S.  Note: Bogs are not known to occur in California. In California, the dry summer 
climate makes it impossible for ombrogenous bogs to occur, as the peat would dry and oxidize during 
the rain-free months.   
 
 

Key to Divisions 
 
I.  Trees (at least 5 meters tall) evenly distributed and conspicuous throughout stand.  In areas where 
vegetation covers greater than 50 percent, the tree canopy is usually more than 25 percent on top of 
sub-canopies of shrub and herbaceous species.  In areas where vegetation is less than 50 percent 
total cover, trees may cover less than 25 percent but be at least 50 percent relative cover and evenly 
distributed across the stand = Division 100, Tree Vegetation 
 
II. Woody shrubs or sub-shrubs dominate the stand of vegetation.  When total vegetation cover is 
over 50 percent, the tree layer, if present, is generally less than 25 percent cover in stand, and the 
herbaceous layer may total higher cover than shrubs but are shorter in stature.  Shrubs are always at 
least 10 percent cover or higher.  In areas where vegetation is less than 20 percent total cover, 
shrubs may cover less than 10 percent absolute cover but are at least 50 percent relative cover and 
evenly distributed across the stand = Division 200, Shrub Vegetation 
 
III. Non-woody herbaceous species (including grasses, graminoids, and forbs) dominate the stand of 
vegetation.  When total vegetation cover is greater than 20 percent, shrub and sub-shrub species and 
trees, if present, are of lower cover than herbs and are less than 10 percent.  If total vegetation cover 
is less than 20 percent, shrubs, sub-shrubs and/or trees may be present but are less than 50 percent 
relative cover with herbaceous species predominating = Division 300, Herbaceous Vegetation 
 
 
Division 100, Tree Vegetation 
Tree vegetation includes evergreen forests and woodlands, deciduous forests and woodlands, and 
mixed evergreen and deciduous forests and woodlands. 
 
1. Evergreen forest.  Evergreen species generally contribute greater than 75 percent of the total 
(relative) tree cover.  Most alliances are modally considered as forests (> 60% tree cover), but canopy 
cover of trees may range down to woodlands (>20% to 60% tree cover) … > 2 
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2. Canopy dominated by needle-leaved or scale-leaved coniferous trees … > 3 
 

3. Emergent layer or canopy of Chamaecyparis lawsoniana present, C. lawsoniana must at 
least occur as a regular emergent and not as an isolated single tree to fit definition …  

Chamaecyparis lawsoniana forest alliance 
 
3’ No emergent Chamaecyparis; canopy composed of needle-leaved conifers with rounded 
or conical crowns; may include relatively open woodlands and denser forest types… > 4 
 

4. Pines (Pinus spp.) are the dominant and/or one of the characteristic conifer species of 
the tree canopy forming forests, woodlands, or sparsely wooded stands.  Some stands 
may be mixed with scale-leaved conifers, deciduous and/or broad-leaved evergreen tree 
species.  However, pines are always conspicuous and usually > 50% relative cover …> 5 
 

5. Pinus contorta ssp. murrayana dominates or is an important constituent of canopy; 
usually greater than 50 percent relative canopy cover, at the edges of fens, wet 
meadows, and along streams … > 6 

6. Understory dominated by Vaccinium uliginosum, and/or Rhododendron 
columbianum (Ledum glandulosum) in the shrub layer … > 7 
 

7. Rhododendron columbianum present and usually dominant in the 
understory.  Other shrubs including Kalmia polifolia, Lonicera spp., Spiraea 
douglasii, and/or Vaccinium uliginosum may be present ... 

Rhododendron columbianum shrubland alliance 
Rhododendron columbianum/Pinus contorta spp. murrayana association 
 
7’ Vaccinium uliginosum dominant to codominant with other shrubs including 
Kalmia microphylla, Lonicera spp., and/or R. columbianum ...  

Pinus contorta ssp. murrayana forest alliance 
Pinus contorta ssp. murrayana/Vaccinium uliginosum–Rhododendron columbianum 

association  
 
6’ Understory is dominated by other plants in the shrub and/or herb layers....   
 

8. Rhododendron occidentale dominant in the shrub layer … 
Pinus contorta ssp. murrayana forest alliance 

Pinus contorta ssp. murrayana/Rhododendron occidentale provisional association 
 

8’ Wetland graminoids, especially sedges (Carex spp.), and mosses occur in 
the understory at > 15% cover. Shrubs, if present, < 15% cover … 

Pinus contorta ssp. murrayana/Carex spp. association 
 

5’ Another pine is dominant …. (types not included in key) 
 

4’ Other conifers are dominant or characteristic…. (types not included in key) 
 

2’ Canopy dominated by broadleaf evergreen trees … (types not included in key) 
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1’ Deciduous and mixed-deciduous/evergreen forests and woodlands.  Deciduous species generally 
contribute more than 25 percent relative cover, and evergreen trees contribute less than 75 percent 
relative cover … > 9 

 
9. Alnus incana dominant in stands, usually at edges of fens and meadows, at seeps and springs 
in upland settings, and along streams and lakesides … 

Alnus incana shrubland alliance  
Alnus incana association 

9’ Alnus viridis dominant in stands, at seeps and springs in upland settings, and along streams 
and lakesides … 

Alnus viridis shrubland alliance  
 

Division 200, Shrub Vegetation 
 
1. Stand in which a willow is dominant (>50% relative cover in the shrub layer) or codominant (>30% 
relative cover) in riparian and wetland settings – willow scrub …> 2 
 

2. Willow species has shrub habit (> 0.5 m high), and some may be found in fens as well as other 
habitats across the montane to subalpine of the Sierra Nevada … > 3 

 
3. Stand are associated with montane to alpine settings where the willow’s mature leaves are 
dull (or hairy) on the upper surface … > 4 
 

4. Salix eastwoodiae and/or S. orestera dominant or codominant, usually with tomentose 
or silky leaves on both surfaces … > 5 
 

5. Salix eastwoodiae dominant in stands, and a variety of forbs and graminoids also 
occur … 

Salix eastwoodiae shrubland alliance 
Salix eastwoodiae association 

 
 5’ Salix orestera dominant or codominant in stands … > 6 

Salix orestera shrubland alliance 
 

6. Understory includes moss such as Sphagnum usually at >15% cover, and 
Carex if present < 15% cover … 

Salix orestera/moss provisional association 
 
6’ Understory includes sedges such as Carex scopulorum at >15% cover and 
mosses usually low in cover … 

Salix orestera/Carex (scopulorum) association 
 

4’ Another willow dominant, usually mature leaves dull above but not hairy… > 7 
 
 7. Salix jepsonii dominant in stands … 

Salix jepsonii shrubland alliance 
Salix jepsonii association 

 
 7’ Salix lutea dominant in stands … 

Salix lutea shrubland alliance 
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3’ Stands are associated with montane to alpine settings where the willow’s mature leaves 
are shiny (not dull) on the upper surface … 
 

8. Salix geyeriana dominant in stands … 
Salix geyeriana shrubland alliance 

 
8’ Another willow dominant in stands … > 9 
   

9. Salix lemmonii dominant in stands, and sedges and/or mesic forbs occurring in the 
understory … 

Salix lemmonii shrubland alliance  
Salix lemmonnii/Mesic forb association 
Salix lemmonii/Carex spp. association 

 
 9’ Salix planifolia dominant in stands … 

Salix planifolia shrubland alliance  
 

2’ Willow species has short height (<0.5 m) as a dwarf-shrub or creeping habit, growing in 
subalpine to alpine sites in fens and other habitats at subalpine to alpine of the Sierra Nevada  
… > 10 
 

10. Stands occur on limestone with Salix brachycarpa along with various herbs, only known 
from rich fens/meadows of the high eastern Sierra Nevada in and near the Convict Creek 
Basin … > 11 
 

11. Stands occur with Kobresia myosuroides dominant to codominant along with other 
herbs such as Carex scirpoidea, Thalictrum alpinum, and/or Trichophorum pumilum … 

Kobresia myosuroides herbaceous alliance 
Kobresia myosuroides–Thalictrum alpinum association 

 
11’ Stands occur without K. myosuroides, but other herbs such as Carex scirpoidea, 
Scirpus pumilum, and/or Thalictrum alpinum present and may be codominant with the 
willow… 

Salix brachycarpa dwarf-shrubland alliance 
Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) association 

 
10’ Stands occur on other sediments than limestone where Salix nivalis or S. petrophila is 
dominant to codominant with a variety of herbs, and not typical of fens … > 12  
  
 12. Stands where Salix nivalis dominant to codominant … 

Salix nivalis dwarf-shrubland alliance 
 

 12’ Stands where Salix petrophila (arctica) dominant to codominant … 
Salix petrophila dwarf-shrubland alliance 

 
1’ Stand not dominated by a willow and in various settings….> 13 
 
 13. Stands dominated or codominated by a larger alder shrub (>2 m) …> 14  

  
 14. Alnus incana dominant in stands, with a variety of other shrubs and herbs … 

Alnus incana shrubland alliance  
Alnus incana association 

 14’ Alnus viridis dominant in stands … 
Alnus viridis shrubland alliance  
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13’ Stand dominated or codominated by shorter shrubs, sub-shrubs, and perennials (<2 m) 
 …> 15 

 
15. Kalmia, Rhododendron or Vaccinium dominant to codominant in stands, though Pinus 
contorta ssp. murrayana may also be present and emergent …> 16 
 

16. Rhododendron columbianum (Ledum glandulosum) usually dominant in stands, and 
Pinus contorta ssp. murrayana is usually emergent in fen stands. Other various shrubs 
may also be present in stands … 

Rhododendron columbianum shrubland alliance 
Rhododendron columbianum/Pinus contorta ssp. murrayana association 

 
 
16’ Kalmia polifolia, Vaccinium, or Rhododendron occidentale dominant … > 17 

 
17. Kalmia polifolia is the dominant shrub in stands, though Vaccinium uliginosum 
may be present at lower cover … > 18 

Kalmia polifolia dwarf-shrubland alliance 
 

18. Sphagnum and/or other mosses present and usually abundant, and Carex 
spp. are often present in the herb layer … 

Kalmia polifolia/Sphagnum (fuscum, subsecundum) association 
 

18’ Mosses usually sparse if present, and Scirpus congdonii, other graminoids, 
and forbs usually present in the herb layer … 

Kalmia polifolia/Scirpus congdonii provisional association 
 

17’ Vaccinium is the dominant shrub in stands, or sometimes codominant with Kalmia 
or other shrubs … > 19 

 
19. Vaccinium uliginosum is dominant in stands, and moss is usually abundant 
… > 20 

Vaccinium uliginosum shrubland alliance 
 

20. Sphagnum teres or S. russowii usually abundant (>25% cover) in the 
understory, usually on floating mats … 

Vaccinium uliginosum/Sphagnum teres provisional association 
 

20’ Other mosses usually abundant in the understory, usually in poor fens 
not on mats … 

Vaccinium uliginosum/Aulacomnium palustre–Sphagnum (subsecundum) association 
 

19’ Vaccinium cespitosum is dominant in stands … 
Vaccinium cespitosum dwarf-shrubland alliance 

 
15’ Other shrub(s) dominant to codominant in stands … > 21 

 
21. Dasiphora fruticosa or Rhododendron occidentale dominant shrub in stands … > 22 
 

22.  Dasiphora fruticosa is the dominant shrub in stands… 
Dasiphora fruticosa ssp. floribunda shrubland alliance 

Dasiphora fruticosa/Carex aquatilis provisional association 
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22’  Rhododendron occidentale is the dominant shrub in stands, usually with an 
emergent overstory of Pinus contorta ssp. murrayana… 

Pinus contorta ssp. murrayana forest alliance 
Pinus contorta ssp. murrayana/Rhododendron occidentale provisional association 

 
21’ Other shrubs dominant, without documentation of stands in fens to date … > 23 
  
 23. Cassiope mertensiana dominant shrub in stands …  

Cassiope mertensiana provisional dwarf-shrubland alliance 
 

 23’ Phyllodoce dominant shrub in stands … > 24 
   
  24. Phyllodoce breweri dominant shrub in stands … 

Phyllodoce breweri dwarf-shrubland alliance 
 

  24’ Phyllodoce empetriformis dominant shrub in stands … 
Phyllodoce empetriformis provisional dwarf-shrubland alliance 

 
Division 300, Herbaceous Vegetation 
 
1. Herbaceous terrestrial vegetation (including broad-leafed and graminoid species) of temperate 
California including most of cismontane California exclusive of permanently wet sites, the high 
elevation cold mountains, and the warm or cold interior deserts….(types not included in key) 

 
1’ Stands either of cold mountains, permanently wet sites, warm or cold interior deserts, or of 
extensive rock outcrops, and not of the main upland Mediterranean cismontane portions of the state 
…. > 2 
 

2.  Stands in the high, cold mountains in the alpine or subalpine zone. Stands can appear wet in 
early growing season, but many become dry by the end of the summer … > 3 

 
3. Stands of subalpine to alpine meadows, and turfs; not of rocky snowbanks; some 
characteristic species may be woody, but very short and creeping ... > 4 
 

4. Willow species is present with short height (<0.5 m) as a dwarf-shrub or creeping 
habit, growing in subalpine to alpine sites … > 5  
 

5. Stands occur on limestone with Salix brachycarpa along with various herbs, only 
known from rich fens/meadows of the high eastern Sierra Nevada in and near the 
Convict Creek Basin … > 6 
 

6. Stands occur with Kobresia myosuroides dominant to codominant along with 
other herbs such as Carex scirpoidea, Thalictrum alpinum, and/or Trichophorum 
pumilum … 

Kobresia myosuroides herbaceous alliance 
Kobresia myosuroides–Thalictrum alpinum association 

 
6’ Stands occur without K. myosuroides, but other herbs such as Carex 
scirpoidea, Scirpus pumilum, and/or Thalictrum alpinum present and may be 
codominant with the willow… 

Salix brachycarpa dwarf-shrubland alliance 
Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) association 

 
5’ Stands occur on sediments other than limestone with Salix nivalis or S. petrophila 
dominant to codominant with a variety herbs, not found in fens … > 7 
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 7. Stands where Salix nivalis dominant to codominant … 
Salix nivalis dwarf-shrubland alliance 

 
 7’ Stands where Salix petrophila (arctica) dominant to codominant … 

Salix petrophila dwarf-shrubland alliance 
 

4’ Willow species are not characteristic, instead other dwarf-shrubs or herbs are present 
and abundant … > 8 

  
8. Sedge (Carex) dominant to codominant in stands …> 9 

 
9. Carex subnigricans dominant to codominant in stands with one association 
currently found, though atypical, in fens … 

Carex subnigricans herbaceous alliance 
Carex subnigricans–Deschampsia cespitosa association 

 
 
9’ Carex breweri is dominant to codominant in stands, and not found in fens 
…                                                               Carex breweri herbaceous alliance 

 
8’ Other plants dominant to codominant in stands … > 10 

 
10. Vaccinium cespitosum dominant to codominant with herbs of similar 
stature in stands …  

Vaccinium cespitosum dwarf-shrubland alliance 
 

10’ Vaccinium cespitosum, if present, not codominant; instead Calamagrostis 
breweri is dominant to codominant with other species …  

Calamagrostis muiriana herbaceous alliance 
 
3’ Stands of steep rocky alpine slopes or snowbanks, not of meadows or turfs … (types not 
included in key) 

 
2’ Stands not in the alpine zone, of either permanently wet sites, or of sparse or matted 
vegetation with extensive rock outcrops … > 11 
 

11. Wetlands or basins with saline or alkaline soils, and species adapted to concentrations of 
salts present … (types not included in key) 
 
11’  Herbaceous stands of wetlands in non-saline, non-alkaline environments  … > 12 
 

12. Carex (sedges) dominant in stands … > 13 
 
13. Carex canescens, C. lasiocarpa, or C. limosa, dominant or codominant (usually > 
30% relative cover) in stands, and usually in basin fens … > 14 

 
14. Carex limosa dominant or codominant in stands, usually associated with 
Menyanthes trifoliata and mosses may be present such as Sphagnum 
subsecundum …  

Carex limosa herbaceous alliance 
Carex limosa–Menyanthes trifoliata association 
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14’ Other Carex dominant in stands … > 15 
 

15. Carex canescens dominant in stands … 
Carex canescens provisional herbaceous alliance 

Carex canescens provisional association 
 

15’ Carex lasiocarpa dominant (or codominant) in stands … 
Carex lasiocarpa herbaceous alliance 

Carex lasiocarpa association 
 

13’ Other sedge(s) dominant or codominant in stands, in various fen types …>16 
 

16. Carex simulata dominant or codominant in stands … > 17 
Carex simulata herbaceous alliance 

 
 
17. Carex simulata is strongly dominant (>60% relative cover) in stands … 

Carex simulata association 
 

17’ Carex simulata codominant with other sedges …. 
 
18. C. scopulorum codominant with C. simulata … 

Carex simulata–Carex scopulorum association 
 
18’ Carex utriculata, C. nebrascensis, and other sedges usually 
codominant in stands with C. simulata … 

Carex simulata–Carex utriculata association 
 
16’ Other Carex dominant or codominant in stands … > 19 

 
19. Carex aquatilis, C. lenticularis, C. nebrascensis, C. utriculata, and/or C. 
vesicaria dominant in the herb layer … > 20 
 

20. Carex nebrascensis dominant in stands … 
Carex nebrascensis herbaceous alliance 

Carex nebrascensis association 
 

20’ Other sedges dominant ... > 21 
 

21. Carex utriculata and/or C. vesicaria dominant in stands…>22 
Carex (utriculata, vesicaria) herbaceous alliance 

 
22. Carex vesicaria dominant in stands ... 

Carex vesicaria association 
 
22’ Carex utriculata dominant or codominant with Menyanthes 
trifoliata in stands...  

Carex utriculata association 
 

21’ Carex aquatilis or C. lenticularis dominant or codominant in 
stands… > 23 

Carex (aquatilis, lenticularis) herbaceous alliance 
 

23.  Carex aquatilis dominant in stands, or sometimes C. 
lenticularis is dominant…. >24 
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24. Carex aquatilis dominant in stands, or sometimes C. 
lenticularis is dominant. Salix may be present at low cover 
in the shrub layer … 

Carex aquatilis (lenticularis) association 
 

24’ Carex aquatilis dominant in stands, and Dasiphora 
fruticosa dominant at low to high cover in the shrub layer 
…         Dasiphora fruticosa/Carex aquatilis association 
 

23’  Carex aquatilis codominant with other sedges, including C. 
utriculata and C. nebrascensis….. 

Carex aquatilis – Carex utriculata association 
 

19’ Other Carex dominant or codominant in stands … > 25 
 

25. Carex echinata, C. capitata, C. illota, and/or C. luzulina dominant or 
codominant in stands ... > 26 
 

26. Carex echinata is dominant or codominant in stands, and 
Philonotis fontanta, Sphagnum subsecundum, and/or Bryum 
pseudotriquetrum usually present in the moss layer ... > 27 

 
27. Carex echinata subdominant or sometimes almost 
codominant with Eleocharis quinquelfora ...  

Eleocharis quinqueflora herbaceous alliance 
Eleocharis quinqueflora association 

 
27’ Carex echinata dominant or codominant with other species 
than E. quinqueflora in stands, and Philonotis fontana, 
Sphagnum subsecundum and/or Bryum pseudotriquetrum 
dominant in the moss layer … 

Carex echinata herbaceous alliance 
Carex echinata/Philonotis fontana–Sphagnum subsecundum association 

 
26’ Carex illota, C. luzulina, or C. capitata dominant or codominant in 
stands; Bryum pseudotriquetrum is characteristically present and 
usually dominant in the moss layer … > 28 
 

28. Carex capitata dominant in stands … 
Carex polifolia provisional alliance 

Carex capitata provisional association 
 

28’ Carex illota or C. luzulina dominant or codominant in stands 
… > 29 

Carex (luzulina)/Bryum pseudotriquetrum herbaceous alliance 
 

29. Carex luzulina dominant in stands, and Bryum 
pseudotriquetrum is usually present and dominant in the 
moss layer … 

Carex luzulina/Bryum pseudotriquetrum association 
 

29’ Carex illota dominant or codominant in stands with other 
Carex, and Bryum pseudotriquetrum usually present and 
dominant in the moss layer ... 

Carex illota(/Bryum pseudotriquetrum) provisional association 
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25’ Carex alma, C. amplifolia, C. jonesii, C. scopulorum or C. subfusca 
dominant in stands ... > 30 

 
30. Carex jonesii or C. scopulorum dominant in stands … > 31 
 

31. Carex scopulorum dominant in stands, and sites may be wet 
meadows instead of fens ... 

Carex scopulorum herbaceous alliance 
Carex scopulorum association 

 
31’ Carex jonesii dominant in stands …> 32 

 Carex jonesii herbaceous alliance 
 

32. Bistorta bistortoides and other forbs occurs as a 
subdominants with C. jonesii ... 

Carex jonesii–Bistorta bistortoides association 
 

32’ Scirpus microcarpus, Carex luzulina, or other graminoids 
occur as subdominants with C. jonesii … 

Carex jonesii association 
 

30’ Carex alma, C. amplifolia, or C. subfusca dominant in stands  
… > 33 

 
33. Carex alma dominant in stands … 

Carex alma provisional herbaceous alliance 
Carex alma provisional association 

 
33’ Another sedge dominant in stands … > 34 

 
34. Carex amplifolia dominant in stands … 

Carex amplifolia provisional herbaceous alliance  
Carex amplifolia provisional association 

 
34’ Carex subfusca dominant in stands ... 

Carex subfusca provisional herbaceous alliance 
Carex subfusca provisional association 

 
 

12’  Other plants dominant in stands; though, sedges may be present and subdominant 
(<50% relative cover) … > 35 

 
35. Stands of either cool coastal freshwater wetlands, or of seeps or riparian 
wetlands within the cismontane warm summer belt…> (types not included in key) 
 
35’  Stands of wetland herbaceous species of montane to alpine riparian, lakeside, 
meadows, streams, or rivulets … > 36 

 
36. Stands with graminoids dominant in the herbaceous layer such as Eleocharis 
spp., Juncus arcticus (var. balticus or mexicanus), J. oxymeris, etc ... > 37 

 
37. Stands with Eleocharis spp., J. arcticus, J. oxymeris, and/or J. ensifolius 
dominant or codominant in stands; a moss layer may also be present and 
abundant  
… > 38 
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38. Juncus oxymeris dominant or codominant, or Phalacroseris bolanderi 
is codominant with Eleocharis spp. …> 39 

Phalacroseris bolanderi–Juncus oxymeris herbaceous alliance 
 

39. Juncus oxymeris or J. ensifolius dominant or codominant with 
herbs … > 40 
 

40. J. oxymeris or J. ensifolius dominant or codominant with a 
variety of herbs such as Scirpus diffusus, Mimulus primuloides, 
and/or Oxypolis occidentalis in stands; Philonotis fontana (and/or 
Sphagnum) dominant in the moss layer … 

Juncus oxymeris/Philonotis fontana association 
 

40’ Juncus oxymeris codominant with Eleocharis (parishii), and 
Philonotis fontana (and/or Sphagnum) dominant in the moss 
layer … 

Juncus oxymeris–Eleocharis parishii/Philonotis fontana 
association 

 
39’ Phalacroseris bolanderi codominant with Eleocharis spp. and 
other species also may be similar in cover such as Drosera 
rotundifolia, Hypericum anagalloides, and/or Mimulus primuloides … 

Phalacroseris bolanderi/Philonotis fontana–Sphagnum subsecundum 
association or Phalacroseris bolanderi association 

 
38’ Eleocharis quinqueflora, Eleocharis macrostachya, or Juncus 
arcticus dominant to codominant in stands with other herbs in stands  
… > 41 
 

41. Juncus arcticus dominant or codominant with other herbs in 
stands … > 42 

Juncus arcticus (var. balticus, mexicanus) herbaceous alliance 
 
42. Juncus arcticus var. balticus dominant or codominant, 
usually with Carex utriculata, Perideridia parishii, and other herbs  
…                             Juncus arcticus var. balticus association 

 
42’ Juncus arcticus var. mexicanus dominant or codominant, 
usually with Carex nebrascensis, Eleocharis quinqueflora, 
Mimulus primuloides, and other herbs … 

Juncus arcticus var. mexicanus association 
 
41’ Eleocharis macrostachya, E. quinqueflora, E. parishii, or other 
similar smaller spikerush dominant in stands, or the spikerush 
codominant with forbs such as Hypericum anagalloides or Mimulus 
primuloides... > 43 

 
43. Eleocharis macrostachya dominant in stands 

Eleocharis macrostachya herbaceous alliance 
 

43’ Eleocharis quinqueflora or E. parishii dominant in stands, or 
codominant with forbs … > 44 

Eleocharis quinqueflora herbaceous alliance 
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44. Eleocharis quinqueflora or similar spikerush is dominant 
in stands, and mosses are not present or not abundant 
(<10% cover) in stands …  

Eleocharis quinqueflora association 
 

44’ Eleocharis quinqueflora or E. parishii dominant or 
codominant with forbs in stands, and mosses are abundant 
(usually >10-90% cover) in stands. The following 
associations have been defined based on dominant moss… 

Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus) association 
Eleocharis quinqueflora/Philonotis fontana–Bryum pseudotriquetrum association 

 
37’ Other graminoids dominant or codominant in stands … > 45 

 
45. Stands with Deschampsia cespitosa, Eriophorum crinigerum, 
Muhlenbergia filiformis, or Juncus nevadensis dominant … > 46 
 

46. Eriophorum spp. dominant or codominant with herbs such as 
Phalacroseris bolanderi… 

Eriophorum crinigerum–Phalacroseris bolanderi provisional association 
 

46’ Deschampsia cespitosa, Muhlenbergia filiformis, or Juncus 
nevadensis dominant or codominant with herbs… > 47 
 

47. Deschampsia cespitosa or Muhlengergia filiformis dominant 
or codominant in stands …> 48 

 
48. Deschampsia cespitosa dominant or codominant in 
stands …> 49 

Deschampsia cespitosa herbaceous alliance 
 

49 Carex nebrascensis or other related Carex 
codominates with Deschampsia cespitosa… 

Deschampsia cespitosa–Carex nebrascensis association 
 

49’ Deschampsia cespitosa dominant or codominant in 
stands with forbs and/or grasses… 

Deschampsia cespitosa–Perideridia parishii association 
 

48’ Muhlengergia filiformis dominant or codominant in stands 
… 
Muhlengergia filiformis provisional herbaceous alliance 

Muhlengergia filiformis provisional association 
 

47’ Juncus nevadensis dominant in stands … 
Juncus nevadensis herbaceous alliance 

Juncus nevadensis association 
 

45’ Stands with other species dominant … >50 
 
50. Stands with a dominant graminoid species of Calamagrostis, 
Dulichium, Glyceria, or Scirpus, these stands are typically lacking 
many species (usually 5 or less per stand) … > 51 
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51. Dulichium arundinaceum dominant in stands, including basin 
fens and other seasonally flooded habitats… 

Dulichium arundinaceum provisional herbaceous alliance 
Dulichium arundinaceum provisional association 

 
51’ Calamagrostis, Glyceria or Scirpus dominant in stands, in 
fens and other seasonally flooded habitats … > 52 
  

52. Calamagrostis or Glyceria dominant in stands …> 53 
 

53. Calamagrostis canadensis dominant in stands, 
including transitional sloping fens... 

Calamagrostis canadensis herbaceous alliance 
Calamagrostis canadensis association 

 
53’ Glyceria elata dominant in stands including basin 
fens... 

Glyceria (elata, striata) herbaceous alliance 
Glyceria elata association 

 
 52’ Scirpus microcarpus dominant in stands, including in 

basin and rich sloping fens … 
Scirpus microcarpus herbaceous alliance 

Scirpus microcarpus association 
 

50’ Stands with Rhynchospora species dominant in stands, including 
in floating peat mats and rich sloping fens … 

Rhynchospora alba provisional herbaceous alliance 
Rhynchospora alba provisional association 

 
36’ Stands with forbs dominant or codominant in the herbaceous layer, such as 
Camassia quamash, Caltha leptosepala, Darlingtonia californica, Narthecium 
californicum, Oxypolis occidentalis, and Bistorta bistortoides …> 54 

 
54. Darlingtonia californica, Drosera rotundifolia, Narthecium californicum, 
Triantha occidentalis, and/or Platanthera leucostachys dominant or 
codominant in stands … > 55  

 
55. Darlingtonia californica dominant in stands or codominant with 
Narthecium in stands … 

Darlingtonia californica herbaceous alliance 
Darlingtonia californica association 

 
55’ Narthecium californicum, Triantha occidentalis, Drosera rotundifolia, 
and/or Platanthera leucostachys dominant or codominant in stands with 
Carex echinata or Eleocharis spp. ... > 56 
Narthecium californicum–Triantha occidentalis herbaceous alliance 

 
56. Narthecium dominant in stands, or sometimes codominant with 
Triantha and other species …  

Narthecium californica association 
 

56’  Triantha occidentalis and/or Platanthera leucostachys dominant 
in stands, and Narthecium low in cover if present…>57 
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57. Platanthera dominant to codominant with Triantha in 
stands… 

Triantha occidentalis–Platanthera leucostachys provisional association 
 

57’ Triantha dominant or codominant with other species, 
including graminoids … > 58 
 

58. Sphagnum teres present and usually abundant in the 
moss layer, and stands usually in basins … 

Triantha occidentalis/Sphagnum teres association 
 

58’ Sphagnum teres not present though other mosses 
sometimes are present, and stands usually in sloping sites 
…               Triantha occidentalis provisional association 

 
54’ Other forbs dominant or codominant in stands …> 59 

 
59. Bistorta bistortoides, Eriophorum crinigerum, Mimulus spp., Oxypolis 
occidentalis, Phalacroseris bolanderi, and/or Senecio triangularis 
dominant to codominant in stands ... > 60 

 
60. Phalacroseris bolanderi, Eriophorum crinigerum, Senecio 
triangularis, or Oxypolis occidentalis is dominant or codominant, 
including species such as Eleocharis spp., Drosera rotundifolia, 
Eriophorum crinigerum, Hypericum anagalloides, or Mimulus 
primuloides … > 61  

 
61. Eriophorum crinigerum or Oxypolis occidentalis is abundant 
(usually > 25% cover) and dominant or codominant in stands  
… > 62 
 

62. Eriophorum crinigerum dominant or codominant in 
stands with Phalacroseris … 

Eriophorum crinigerum–Phalacroseris bolanderi provisional association 
 

62’ Oxypolis occidentalis usually > 25% cover and dominant 
to codominant in stands ... > 63 

Oxypolis occidentalis herbaceous alliance 
 

63. Mosses such as Philonotis or Aulocomnium present 
and usually abundant (> 25% cover) in stands … 
Oxypolis occidentalis/Philonotis fontana association 

 
63’ Other mosses present or low in cover;  other forbs 
may be codominant with Oxypolis … > 64 
 

64. Senecio triangularis codominant with Oxypolis in 
stands …. 

Oxypolis occidentalis–Senecio triangularis provisional association 
 
64’ Various other forbs such as Bistorta bistortoides 
or Mimulus guttatus may be present in stands … 

Oxypolis occidentalis–Bistorta bistortoides association 
 
61’ Those species neither abundant nor dominant ... > 65 
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65. Senecio triangularis or Mimulus guttatus abundant and 
dominant in stands …> 66 

 
66. Senecio triangularis dominant in stands without 
Oxypolis, but with other herbs such Mimulus spp. and 
Athyrium filix-femina 

Senecio triangularis herbaceous alliance 
 

66’ Mimulus guttatus dominant in stands or codominant 
with other forbs … 

Mimulus guttatus herbaceous alliance 
Mimulus guttatus association 

 
65’ Phalacroseris dominant or codominant with various 
herbs in stands, such as Drosera rotundifolia, Hypericum 
anagalloides, and Eleocharis spp.… > 67 
 

67. Philonotis fontana and/or Sphagnum subsecundum 
usually present and (co)dominant in the moss layer…  

Phalacroseris bolanderi/Philonotis fontana–
Sphagnum subsecundum association 

 
67’ Mosses are lacking … 

Phalacroseris bolanderi association 
 

60’ Bistorta bistortoides and/or Mimulus primuloides dominant to 
codominant in stands ... > 68 
Bistorta bistortoides–Mimulus primuloides herbaceous alliance 

 
68. Bistorta bistortoides usually present and codominant with 
Mimulus primuloides … 

Bistorta bistortoides–Mimulus primuloides association 
 

68’ Mimulus primuloides abundant (usually >25% cover) and 
dominant in stands, usually in fens impacted by livestock... 

Mimulus primuloides association 
 

59’ Other forbs dominant or codominant in stands … > 69 
 

69. Isoetes spp., Menyanthes trifoliata or Nuphar lutea dominant to 
codominant in stands, usually in basins wet throughout the growing 
season … > 70 
 

70. Isoetes spp. or Nuphar lutea is dominant to codominant in 
stands … > 71 

 
71.  Nuphar lutea dominant or codominant in stands … 

Nuphar lutea provisional herbaceous alliance 
Nuphar lutea ssp. polysepala provisional association 

 
71’ Isoetes spp. dominant in stands … 

Isoetes spp. herbaceous alliance 
 

70’ Menyanthes trifoliata is dominant or codominant in stands 
…> 72 
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72. Carex limosa occurs as a codominant (or subdominant) 
in stands ...  

Carex limosa–Menyanthes trifoliata association 
 

72’ Carex utriculata occurs as a codominant (or 
subdominant) in stands ...  

Carex utriculata association 
 

69’ Other herbs dominant to codominant in stands; in various 
settings that are saturated though may dry at the end of the growing 
season …> 73 

 
73. Allium validum, Caltha leptosepala, or Camassia quamash 
abundant (>25% cover) and dominant or codominant in stands 
… > 74 
 

74. Camassia quamash dominant  or codominant in stands 
…                        Camassia quamash herbaceous alliance 

Camassia quamash/Sphagnum subsecundum association 
 

74’ Other plants dominant or codominant in stands … > 75 
 

75. Allium validum dominant in stands … 
Allium validum herbaceous alliance 

Allium validum association 
 

75’ Caltha leposepala dominant or codominant with 
Carex spp. in stands … 

Caltha leptosepala provisional herbaceous alliance 
Caltha leptosepala/moss provisional association 

 
73’ Trifolium longipes or Veratrum californicum abundant 
abundant (>25% cover) and dominant in stands … > 76 
 

76. Trifolium longipes dominant in stands … 
Trifolium longipes herbaceous alliance 

 
76’ Veratrum californicum dominant in stands …> 77 

Veratrum californicum herbaceous alliance 
 

77. Veratrum californicum dominant in stands along with 
a variety of herbs including Carex… 

Veratrum californicum association 
 

77’ Veratrum californicum dominant in stands along with 
subdominant Salix spp. 

Veratrum californicum/Salix spp. provisional association 
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Stand tables of the Vegetation Types 
 



 



Alliance: Pinus contorta ssp murrayana

2123 2186 2154.5

1.7455 10.510 6.128

Association: Pinus contorta ssp murrayana/Rhododendron occidentale (Provisional)
Surveys: 2

5.5 5.9 5.7

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 100 35 30 40 X X X
RHOC Rhododendron occidentale 100 18 15 20 X X X
KAMI Kalmia microphylla 100 11 7 15 X
SPDO Spiraea douglasii 100 9 3 15 X
CAQU2 Camassia quamash 100 23 5 40 X X X
JUEN Juncus ensifolius 50 1.5 3 3
CALE4 Caltha leptosepala 50 1.5 3 3
PEPA21 Perideridia parishii 50 1 2 2
PEAT Pedicularis attollens 50 0.5 1 1
DECE Deschampsia cespitosa 50 0.05 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p99 Eldorado Wrights Lake yes Transitional Sloping
p121 Eldorado Mckinstry 2 yes Poor Sloping
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Alliance: Pinus contorta ssp murrayana

1776 2132 1974.7

0 15 6.4557

Association: Pinus contorta ssp murrayana/Vaccinium uliginosum-Rhododendron columbianum
Surveys: 6

5.070 7.2 5.9250

15.5 40.5 28

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 100 33 15 63 X X X
VAUL Vaccinium uliginosum 50 7.7 3 40
SALIX Salix sp. 50 3.5 3 15
LOCO5 Lonicera conjugialis 33 11 3 63
VACCI Vaccinium sp. 33 5 15 15
KAMI Kalmia microphylla 33 1 3 3
CAUT Carex utriculata 33 6.8 3 38
CAREX Carex sp. 33 5.5 3 30
MIPR Mimulus primuloides 33 5 15 15
SETR Senecio triangularis 33 3 3 15
CHANC Chamerion angustifolium ssp circumvagum 33 2.5 0.1 15
EQUIS Equisetum sp. 33 2.5 0.1 15
AUPA70 Aulacomnium palustre 50 4.3 3 20
SPHAG2 Sphagnum sp. 33 25 63 85
DREPA3 Drepanocladus sp. 33 21 63 63
METR70 Meesia triquetra 33 5 15 15
PHILO3 Philonotis sp. 33 3 3 15
MEUL70 Meesia uliginosa 33 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p78 Lassen Grizzly Creek yes Poor Sloping
mh01 Tahoe Meathouse 0 Yes Sloping Large area copared to other sites, Care core
ands01 Tahoe Anderson So Yes Sloping Beautiful fen. core
19SONUTF Tahoe Basi North Upper Yes Basin Narrow fen with 80% Sphagnum cover. Nar
19Bur1F1 Tahoe Basi SphagnumBu No Basin Wet area under PICO, almost fen but n Are
19AngF22 Tahoe Basi Angora creek Basin Meesia Triquetra and uliginosa present.

2 Appendix 4.  Stand tables of the Vegetation Types



Alliance: Pinus contorta ssp murrayana

2147 2799 2511.3

3 22 10.667

Association: Pinus contorta ssp murrayana/Carex spp.
Surveys: 4

4.52 6.56 5.76

159 159 159

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 100 27 15 63 X X X
ABMA Abies magnifica 25 0.8 3 3
TSME Tsuga mertensiana 25 0.8 3 3
SALIX Salix sp. 50 4.5 3 15 X
KAMI Kalmia microphylla 25 0.8 3 3
CAREX Carex sp. 75 23 15 63 X X X
CANE2 Carex nebrascensis 25 9.4 38 38
MIPR Mimulus primuloides 25 3.8 15 15
MUFI2 Muhlenbergia filiformis 25 3.8 15 15
POA Poa sp. 25 3.8 15 15
SETR Senecio triangularis 25 3.8 15 15
DECE Deschampsia cespitosa 25 3.8 15 15
2MOSS Moss 50 13 15 38 X
DREPA3 Drepanocladus sp. 25 21 85 85
METR70 Meesia triquetra 25 3.8 15 15
MEUL70 Meesia uliginosa 25 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
356BUFE Eldorado Butterfly fen Yes Sloping  butt
451Sawm3 Inyo Sawmill Mea No Sloping no a
832-A Stanislaus Gianelli Area Yes Mound Fen found in most southern part Gia
ind01 Tahoe Independenc Yes Mound Sloppy wet throughout the entire meado core
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Alliance: Alnus incana

1884 2027 1967.6

0 35 9.1429

Association: Alnus incana
Surveys: 7

5.5 6.75 6.152

0 0 0

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 29 1.7 0.1 12
ALINT Alnus incana ssp. tenuifolia 100 32 10 63 X X X
VAUL Vaccinium uliginosum 43 2.0 0.1 11
KAMI Kalmia microphylla 29 1.8 0.1 13
SALIX Salix sp. 29 0.9 3 3
CAUT Carex utriculata 43 15 6.1 63
CAEC Carex echinata 43 3.6 0.1 22
MIPR Mimulus primuloides 43 1.3 3 3
HYAN2 Hypericum anagalloides 43 1 0.1 4.6
TROCO Triantha occidentalis ssp occidentalis 43 0.1 0.1 0.8
OXOC Oxypolis occidentalis 29 4.3 15 15
JUNCU4 Juncus sp. (iris-leaf) 29 3 6.7 14
CAREX Carex sp. 29 2.6 3 15
SPCA5 Sphenosciadium capitellatum 29 2.6 3 15
POOC2 Polemonium occidentale 29 2.3 1 15
GLYCE Glyceria sp. 29 1.1 3 4.4
CACA4 Calamagrostis canadensis 29 0.9 3 3
SAOR2 Saxifraga oregana 29 0.9 3 3
POBI6 Polygonum bistortoides 29 0.4 0.1 3
VIOLA Viola sp. 29 0.4 0.1 3
EQUIS Equisetum sp. 29 0.2 0.1 1
2FORB Forb/herb 29 0.03 0.1 0.1
VECA2 Veratrum californicum 29 0.03 0.1 0.1
APIAXX Apiaceae 29 0.03 0.1 0.1
PHILO3 Philonotis sp. 71 3.4 0.1 15
METR70 Meesia triquetra 43 5.8 0.1 38
AUPA70 Aulacomnium palustre 43 1.6 1.6 6.5
SPSQ70 Sphagnum squarrosum 29 11 38 40
BRYUM Bryum sp. 29 2.2 1 14
PLAGI7 Plagiomnium sp. 29 0.6 1 3
DREPA3 Drepanocladus sp. 29 0.4 0.1 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
sn01 Tahoe Snake Lake Yes Sloping Alders surrounding and within fen, at ba core
brm01 Tahoe Butcher Ranc Yes Sloping sw 
SOMArik1 Tahoe Basi Arikara Street yes Sloping Series of small fenny areas with some d Kno
LTBOS2 Tahoe Basi Osgood Swa   Osgood Swamp meadow Plot 2USD
LTBOS1 Tahoe Basi Osgood Swa   Osgood Swamp meadow Plot 1USD
19BuM1F3 Tahoe Basi Angora Burn Yes Sloping Small Forest opening between base of Sm
19BuM1F2 Tahoe Basi Angora Burn No Sloping Small Forest opening between base of Sm
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Alliance: Dasiphora fruticosa

2388 2654 2521

1 25 13

Association: Dasiphora fruticosa/Carex aquatilis (Provisional)
Surveys: 2

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
DAFRF Dasiphora fruticosa ssp. floribunda 100 15 15 15 X X X
SALIX Salix sp. 50 0.05 0.1 0.1
CAAQ Carex aquatilis 100 15 15 15 X X X
LUCO6 Luzula comosa 50 7.5 15 15
GESI3 Gentianopsis simplex 50 7.5 15 15
SPCA5 Sphenosciadium capitellatum 50 1.5 3 3
BOSI Botrychium simplex 50 1.5 3 3
AGHU Agrostis humilis 50 1.5 3 3
AUPA70 Aulacomnium palustre 50 19 38 38 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
FEN657j Stanislaus Kennedy Lak Yes Mound 40 D bearing, 250ft from KL outlet Ken
2FEN1420 Stanislaus Highland Lak Yes Sloping Upper Gardner meadow Hig
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Alliance: Kalmia polifolia

2115 2120 2117.5

0 0 0

Association: Kalmia polifolia/Scirpus congdonii (Provisional)
Surveys: 2

5.400 5.4000 5.4000

28 28 28

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
KAMI Kalmia microphylla 100 26 15 38 X X X
SAEA Salix eastwoodiae 100 1.6 0.1 3 X
SPSPS Spiraea splendens var. splendens 50 1.5 3 3
SCCO Scirpus congdonii 100 26 15 38 X X
ORALA3 Oreostemma alpigenum var. andersonii 100 9 3 15 X
MUFI2 Muhlenbergia filiformis 100 9 3 15 X
MIPR Mimulus primuloides 100 1.6 0.1 3 X
CAUT Carex utriculata 50 7.5 15 15
CANE2 Carex nebrascensis 50 7.5 15 15
PEAT Pedicularis attollens 50 0.05 0.1 0.1
HYAN2 Hypericum anagalloides 50 0.05 0.1 0.1
SPHAG2 Sphagnum sp. 50 0.05 0.1 0.1 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
HF063d Plumas Hellgramite F Yes Mound rocky basin scoured by glaciers. Berms digi
HF063a Plumas Hellgramite F Yes Basin rocky basin scoured by glaciers. Berms digi
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Alliance: Kalmia polifolia

1775 3244 2590.1

0 17.633 2.6605

Association: Kalmia polifolia/Sphagnum (fuscum, subsecundum)
Surveys: 13

4.800 6.34 5.6408

0 20 8.25

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
KAMI Kalmia microphylla 100 21 7 40 X X X
VAUL Vaccinium uliginosum 85 6.7 1 15 X
ORALA3 Oreostemma alpigenum var. andersonii 54 1.5 1 10
CAUT Carex utriculata 46 3.9 1 15
CAEC Carex echinata 23 2.5 3 25
CACA13 Carex capitata 23 1.9 3 15
AUPA70 Aulacomnium palustre 38 12 3 75
SPFU70 Sphagnum fuscum 31 29 95 98
SPHAG2 Sphagnum sp. 31 13 15 85

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p93 Eldorado Wrights Lake yes Poor Sloping
p109 Eldorado Buckbean Bo yes
p220 Inyo Abbot View F yes Poor Sloping
453Abt22 Inyo Meadow abo Basin Sph
p45 Lassen Domingo Lak yes Poor Sloping
SF064a Plumas Yes
p162 Sequoia Fire Fen yes Transitional Sloping
p193 Sierra East Dinky La yes Poor Sloping
p191 Sierra East Dinky La yes Poor Sloping
p189 Sierra Pond Below yes Poor Sloping
SO71247 Tahoe Basi East of Hell H NO Sloping Fen with Sphagnum, heath_Carex Sph
19Immeke Tahoe Basi Dave Immeke Yes Sloping 2 small meadow areas dominated by Sp 2 sm
19HHolF4 Tahoe Basi Hell Hole Yes Basin Large fen complex with large cover of s Pit 
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Alliance: Rhododendron columbianum

1174 2331 1862.4

6 21.256 10.608

Association: Rhododendron columbianum/Pinus contorta ssp murrayana
Surveys: 16

4.99 6.64 5.4000

12 109 36.25

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 88 9.1 3 15 X X X
LEGL Ledum glandulosum 100 36 15 70 X X X
SPDO Spiraea douglasii 81 11 3 40 X
VAUL Vaccinium uliginosum 75 10 0.1 38 X
ALINT Alnus incana ssp. tenuifolia 50 4.6 3 15
LOCA9 Lonicera cauriana 38 4.8 3 30
KAMI Kalmia microphylla 25 3 3 15
DACA5 Darlingtonia californica 50 3.4 0.1 15
DRRO Drosera rotundifolia 31 1.3 0.1 15
TROCO Triantha occidentalis ssp occidentalis 31 0.6 0.1 3
CAQU2 Camassia quamash 31 0.3 0.1 2
LILIU Lilium sp. 31 0.2 0.1 2
PHBO2 Phalacroseris bolanderi 25 2.3 3 15
CALU7 Carex luzulina 25 0.5 1 3
SPTE71 Sphagnum teres 38 11 3 70
SPHAG2 Sphagnum sp. 31 9.1 3 63

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
356BLFE Eldorado Blueberry fen Yes Sloping blue
9MSprDC2 Modoc
9SphagDC Modoc Mill Creek Litt
P27 Plumas Butterfly Valle yes Poor Sloping
P9 Plumas Greens Flat yes Poor Sloping
mf01 Tahoe Murphy Flat Yes Sloping Fed by seeps from north, lot of surface core
p269 Tahoe Pat Yore Flat yes Poor Sloping
p274 Tahoe Pat Yore Flat yes Poor Sloping
pyfw01 Tahoe West side Pat Yes Sloping Mosaic of herbs, shrubs, and lodgepole core
p277 Tahoe Murphy Flat yes Poor Sloping
p278 Tahoe Murphy Flat yes Poor Sloping
p281 Tahoe Murphy Flat yes Poor Sloping
p284 Tahoe Hidden Fen yes Poor Sloping
pyf01 Tahoe Pat Yore Flat Yes Sloping Complex fen with trees growing around core
p272 Tahoe Pat Yore Flat yes Poor Sloping
LTBOsgo Tahoe Basi Osgood Swa
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Alliance: Rhododendron occidentale (Provisional)

1177 1177 1177

21.3 21.3 21.3

Association: Rhododendron occidentale (Provisional)
Surveys: 1

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CADE27 Calocedrus decurrens 100 4 4 4 X X X
RHOC Rhododendron occidentale 100 51 51 51 X X X
FRCAC6 Frangula californica ssp. crassifolia 100 3 3 3 X
ELDE2 Eleocharis decumbens 100 25 25 25 X X X
NACA2 Narthecium californicum 100 5 5 5 X
PACA18 Parnassia californica 100 4 4 4 X
CYCA4 Cypripedium californicum 100 3 3 3 X
ERCR4 Eriophorum criniger 100 3 3 3 X
HAAL2 Hastingsia alba 100 2 2 2 X
CAEC Carex echinata 100 2 2 2 X
MUAN Muhlenbergia andina 100 1 1 1 X
PTAQ Pteridium aquilinum 100 1 1 1 X
TROCO Triantha occidentalis ssp occidentalis 100 1 1 1 X
CASTI2 Castilleja sp. 100 1 1 1 X
CAREX Carex sp. 100 0.2 0.2 0.2 X
DECE Deschampsia cespitosa 100 0.2 0.2 0.2 X
HEBI Helenium bigelovii 100 0.2 0.2 0.2 X
JUEN Juncus ensifolius 100 0.2 0.2 0.2 X
LILIU Lilium sp. 100 0.2 0.2 0.2 X
MPTPS Ptychostomum pseudotriquetrum 100 15 15 15 X X X
SCAG70 Schistidium agassizii 100 0.2 0.2 0.2 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
52SG01D Shasta-Trini Saddle Gulch Unc Sloping Small, narrow fen in upper drainage of s Rho
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Alliance: Salix brachycarpa (Provisional)

3061 3061 3061

13.165 13.165 13.165

Association: Salix brachycarpa/Mesic Forbs (Thalictrum alpinum)
Surveys: 1

8 8 8

250 250 250

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SABR Salix brachycarpa 100 20 20 20 X X X
ARUV Arctostaphylos uva-ursi 100 5 5 5 X
THAL Thalictrum alpinum 100 40 40 40 X X
TRPU18 Trichophorum pumilum 100 15 15 15 X
PEFL3 Penstemon floridus 100 15 15 15 X
ELQU2 Eleocharis quinqueflora 100 10 10 10 X
CASC10 Carex scirpoidea 100 7 7 7 X
JUARB5 Juncus arcticus var balticus 100 3 3 3 X
PAPA9 Parnassia parviflora 100 2 2 2 X
JULO Juncus longistylis 100 2 2 2 X
DECE Deschampsia cespitosa 100 1 1 1 X
CAST51 Campylium stellatum 100 15 15 15 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p230 Inyo Hanging Fen yes Extreme Rich Sloping
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Alliance: Salix eastwoodiae

2039 2039 2039

5 5 5

Association: Salix eastwoodiae
Surveys: 1

6.010 6.0100 6.0100

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SAEA Salix eastwoodiae 100 38 38 38 X X X
CAAQ Carex aquatilis 100 15 15 15 X X X
POBI6 Polygonum bistortoides 100 3 3 3 X
CANE2 Carex nebrascensis 100 3 3 3 X
MIPR Mimulus primuloides 100 0.1 0.1 0.1 X
HYAN2 Hypericum anagalloides 100 0.1 0.1 0.1 X
GENTI Gentiana sp. 100 0.1 0.1 0.1 X
PHILO3 Philonotis sp. 100 15 15 15 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
hm01 Tahoe Hawley Mead Yes Sloping Most of the meadow is dry moist area at core
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Alliance: Salix jepsonii

2410 2986 2738

Association: Salix jepsonii
Surveys: 4

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 25 0.03 0.1 0.1
SAJE Salix jepsonii 100 56 38 85 X X X
CAREX Carex sp. 75 46 15 85 X X X
VECA2 Veratrum californicum 50 3.8 0.1 15
2MOSS Moss 100 26 15 38 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SMPA2 Stanislaus Saint Marys Yes Sloping No Description Sai
CFMA Stanislaus Clark Fork Yes Sloping NW corner of Clark Fork meadow Cla
CFA Stanislaus Chipmonk Fla Yes Sloping SW of Chipmonk Flat Chi
1512A Stanislaus St. Marys Pa Yes Sloping No information submitted Sai
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Alliance: Salix lemmonii

1937 1937 1937

3 3 3

Association: Salix lemmonii/Carex spp.
Surveys: 1

6.710 6.7100 6.7100

0 0 0

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SALE Salix lemmonii 100 15 15 15 X X X
CAVE6 Carex vesicaria 100 38 38 38 X X
CAUT Carex utriculata 100 38 38 38 X X
EPILO Epilobium sp. 100 15 15 15 X
DECE Deschampsia cespitosa 100 3 3 3 X
2FORB Forb/herb 100 0.1 0.1 0.1 X
2MOSS Moss 100 0.1 0.1 0.1 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SO71953 Tahoe Basi Near Angora YES Sloping Carex fen Car
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Alliance: Salix lemmonii

2395 2395 2395

3.5 3.5 3.5

Association: Salix lemmonii/mesic forb
Surveys: 3

5.5 5.5 5.5

26.9 26.9 26.9

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
POTR5 Populus tremuloides 33 5 15 15
SALE Salix lemmonii 100 38 15 60 X X X
ALINT Alnus incana ssp. tenuifolia 33 5 15 15
LEGL Ledum glandulosum 33 0.03 0.1 0.1
PYAS Pyrola asarifolia 33 0.03 0.1 0.1
VAUL Vaccinium uliginosum 33 0.03 0.1 0.1
ALVA Allium validum 67 10 15 15
CASCB Carex scopulorum var. bracteosa 67 5.1 0.2 15
PEAT Pedicularis attollens 67 1.1 0.2 3
OXOC Oxypolis occidentalis 33 13 40 40
SETR Senecio triangularis 33 5 15 15
CAFI2 Carex fissuricola 33 5 15 15
CAJO Carex jonesii 33 5 15 15
MIPR Mimulus primuloides 33 5 15 15
CANE2 Carex nebrascensis 33 5 15 15
DOJE Dodecatheon jeffreyi 33 1 3 3
LILIU Lilium sp. 33 1 3 3
POBI6 Polygonum bistortoides 33 1 3 3
SAOR2 Saxifraga oregana 33 1 3 3
ELMA5 Eleocharis macrostachya 33 0.3 1 1
LOTUS Lotus sp. 33 0.3 1 1
DECE Deschampsia cespitosa 33 0.07 0.2 0.2
EPCI Epilobium ciliatum 33 0.07 0.2 0.2
LUPO2 Lupinus polyphyllus 33 0.07 0.2 0.2
EQAR Equisetum arvense 33 0.03 0.1 0.1
JUNCU Juncus sp. 33 0.03 0.1 0.1
LUZUL Luzula sp. 33 0.03 0.1 0.1
2MOSS Moss 33 13 38 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
13WIM01 Sequoia yes
13MON01A Sequoia yes Sloping
19BearF1 Tahoe Basi High Meadow Sloping Wet Meadow with marshy sides surroun Ver
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Alliance: Salix orestera

1989 2986 2639.9

5 20.345 12.581

Association: Salix orestera/Carex (scopulorum)
Surveys: 11

5.97 7.4000 6.7611

59 133 96

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SAOR Salix orestera 100 30 3 70 X X X
CAREX Carex sp. 73 48 3 125
MIPR Mimulus primuloides 55 6.1 0.1 15
SETR Senecio triangularis 55 2.3 0.1 15
CASCB Carex scopulorum var. bracteosa 36 10 5 60
VECA2 Veratrum californicum 36 3.3 3 15
PERID Perideridia sp. 36 3.3 3 15
LUPO2 Lupinus polyphyllus 36 2.8 1 15
SAOR2 Saxifraga oregana 36 1.1 2 5
ALVA Allium validum 27 2.3 3 15
PEGR2 Pedicularis groenlandica 27 1.6 0.1 15
JUNCU Juncus sp. 27 0.6 1 3
VETE2 Verbena tenuisecta 27 0.1 0.1 1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SLF42123 Stanislaus Snow Lake A Yes Sloping From west side of Snow Lake, walk 0.4 Nice
p245 Stanislaus Smokey Fen yes Transitional Sloping
p243 Stanislaus St. Mary's Pa yes Transitional Sloping
p241 Stanislaus St. Mary's Pa yes Transitional Sloping
p240 Stanislaus St. Mary's Pa yes Transitional Sloping
F81832a Stanislaus Round Valley yes Sloping Sm
BLFEN2 Stanislaus Bigelow Lake Sloping From outlet of Bigelow Lake(start of eas PIt 
BLFEN1 Stanislaus Bigelow Lake Yes Sloping From eastern-most point of Bigelow Lak Pit o
p255 Tahoe Kiln Fen yes
p254 Tahoe Kiln Fen yes
p253 Tahoe Kiln Fen yes
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Alliance: Salix orestera

2434 2553 2474.7

5 27 16

Association: Salix orestera/moss (Provisional)
Surveys: 3

5.460 5.5 5.4800

31.4 99 65.2

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 100 15 3 38 X X X
PIMO3 Pinus monticola 33 0.03 0.1 0.1
SAOR Salix orestera 100 15 15 15 X X X
ALINT Alnus incana ssp. tenuifolia 67 14 3 38
SALIX Salix sp. 33 5 15 15
PACA18 Parnassia californica 33 13 38 38
PEAT Pedicularis attollens 33 13 38 38
JUNCU Juncus sp. 33 5 15 15
ERIGE2 Erigeron sp. 33 5 15 15
CAREX Carex sp. 33 5 15 15
CAAQ Carex aquatilis 33 1 3 3
CAEC Carex echinata 33 1 3 3
CAUT Carex utriculata 33 1 3 3
DECE Deschampsia cespitosa 33 1 3 3
ORALA3 Oreostemma alpigenum var. andersonii 33 1 3 3
SPHAG2 Sphagnum sp. 100 30 15 38 X X X
DRAD2 Drepanocladus aduncus 33 1 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
356PAFE1 Eldorado Parnassus Fe Yes Sloping par
356BRME Eldorado Bryan Meado Yes Lava brya
19BigMF1 Tahoe Basi Big Meadow Yes Basin Small fen area edge of stagnant pond Sm
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Alliance: Vaccinium uliginosum

1725 2930 2233.2

0 8.74 4.1642

Association: Vaccinium uliginosum/Aulacomnium palustre-Sphagnum (subsecundum)
Surveys: 21

0 6.3 4.4000

0 0 0

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 43 3 0.1 15
VAUL Vaccinium uliginosum 100 20 1 70 X X X
KAMI Kalmia microphylla 24 3.6 10 20
ALINT Alnus incana ssp. tenuifolia 24 0.8 0.1 10
DRRO Drosera rotundifolia 43 4.2 0.1 15
CAREX Carex sp. 33 3.1 0.1 15
MIPR Mimulus primuloides 33 2.1 1 15
CAEC Carex echinata 33 1.5 1 15
POBI6 Polygonum bistortoides 33 0.8 0.1 3
MUFI2 Muhlenbergia filiformis 29 5.9 1 63
ELQU2 Eleocharis quinqueflora 29 2.2 3 15
JUOX Juncus oxymeris 24 4.1 3 38
PEAT Pedicularis attollens 24 2.3 0.2 15
SPRO Spiranthes romanzoffiana 24 0.02 0.1 0.1
SPHAG2 Sphagnum sp. 52 14 0.1 85
AUPA70 Aulacomnium palustre 48 18 3 84
PHILO3 Philonotis sp. 43 24 15 85
AULAC2 Aulacomnium sp. 43 7.4 3 38
SPSU9 Sphagnum subsecundum 24 8.1 10 60

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
356SIFE Eldorado Parnassus Fe Yes Mound Sie
p91 Lassen Cooper Swa yes Poor Sloping
p37 Plumas Silver Lake yes Poor Sloping
p34 Plumas Silver Lake yes Poor Sloping
p32 Plumas Silver Lake yes Poor Sloping
p30 Plumas Waters Bog yes Poor Sloping
p28 Plumas Waters Bog yes Poor Sloping
p166 Sequoia Sphagnum F yes Poor Sloping
13BEA01B Sequoia no
15M321 Sierra Potter Pass Slope
515M121 Sierra 515M12 Yes Slope ME
515M331 Sierra 515M33 Yes Slope
520M141 Sierra 520M14 Yes Mound EPH
520M1702 Sierra Exchequer M Yes Slope Sta
520M1703 Sierra Exchequer M Yes Slope Sta
520M611 Sierra Lower Ahart Yes Slope ME
14M451 Sierra Hoffman Mea Slope
521M241 Sierra 521M24 Yes Slope EPH
521M2011 Sierra Upper Coyote Yes Slope Sam
SO71978 Tahoe Basi Angora no Sca
SOShay1 Tahoe Basi Lonely Gulch yes Sloping Plot
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Alliance: Vaccinium uliginosum

1653 1653 1653

Association: Vaccinium uliginosum/Sphagnum teres (Provisional)
Surveys: 1

4.28 4.28 4.28

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
VAUL Vaccinium uliginosum 100 40 40 40 X X X
SALE Salix lemmonii 100 2 2 2 X
CASI2 Carex simulata 100 7 7 7 X X X
TROCO Triantha occidentalis ssp occidentalis 100 1 1 1 X
COPA28 Comarum palustre 100 0.1 0.1 0.1 X
SPTE71 Sphagnum teres 100 90 90 90 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p69 Lassen Willow Lake yes Basin
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Alliance: Allium validum (Provisional)

1925 2892 2248.3

0 11.394 5.1312

Association: Allium validum (Provisional)
Surveys: 3

5.400 6.9 6.1500

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 33 0.03 0.1 0.1
ALVA Allium validum 100 48 38 70 X X X
HYAN2 Hypericum anagalloides 67 1.0 0.1 3
PEPA21 Perideridia parishii 67 1.0 0.1 3
TROCO Triantha occidentalis ssp occidentalis 67 1.0 0.1 3
ORALA3 Oreostemma alpigenum var. andersonii 67 0.07 0.1 0.1
VIMA2 Viola macloskeyi 33 5 15 15
HOBR2 Hordeum brachyantherum 33 1.7 5 5
JUOR Juncus orthophyllus 33 1.7 5 5
MIPR Mimulus primuloides 33 1 3 3
EQAR Equisetum arvense 33 1 3 3
CALU7 Carex luzulina 33 1 3 3
TRLO Trifolium longipes 33 0.03 0.1 0.1
CAREX Carex sp. 33 0.03 0.1 0.1
CAUT Carex utriculata 33 0.03 0.1 0.1
ELQU2 Eleocharis quinqueflora 33 0.03 0.1 0.1
JUME4 Juncus mexicanus 33 0.03 0.1 0.1
JUNE Juncus nevadensis 33 0.03 0.1 0.1
JUOX Juncus oxymeris 33 0.03 0.1 0.1
LUCO6 Luzula comosa 33 0.03 0.1 0.1
MUFI2 Muhlenbergia filiformis 33 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SSF061e Plumas Slender Sedg No Sloping Drainage north of the west arm of Grass digi
NF062c Plumas Narthecium F Yes Sloping Spring fed opening in dry forest above digi
p246 Stanislaus Mound Fen yes
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Alliance: Bistorta bistortoides-Mimulus primuloides

1632 2583 1977.9

0 10.5 3.5357

Association: Mimulus primuloides
Surveys: 19

5.090 6.3000 5.9114

184 184 184

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
MIPR Mimulus primuloides 100 42 15 70 X X X
CAREX Carex sp. 47 7.6 0.1 38
POBI6 Polygonum bistortoides 32 1.9 0.1 15
HYAN2 Hypericum anagalloides 32 1.8 0.1 15
CANE2 Carex nebrascensis 26 2.2 0.1 15
ELQU2 Eleocharis quinqueflora 26 1.5 0.1 15
CAEC Carex echinata 26 1.3 0.1 15
MUFI2 Muhlenbergia filiformis 21 1.2 1 15
ORALA3 Oreostemma alpigenum var. andersonii 21 0.3 0.1 3
PHILO3 Philonotis sp. 58 14 0.1 49 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
355SCHLE Eldorado schleins fen Yes Sloping  Sch
452Agnw3 Inyo Agnew pack Yes Mound Wa
451WetM4 Inyo Wet Meadow No Basin
SF067f Plumas Sundew Fen Yes Basin A 1.5 acre opening in a mixed conifer fo digi
MHF055c Plumas Mud Hole Fe Yes Mound Several spring mounds in long narrow digi
WF051d Plumas Woodsy Fen No Sloping Large area among Lodgepole pines. Sp digi
13FRO01A Sequoia yes Basin Veg
13ROU01B Sequoia yes Sloping On 
13CRE01A Sequoia yes Basin Dom
04M1261 Sierra Upper Franci No Slope
04M1291 Sierra 504M129 Slope
523M1073 Sierra 523M107 Mound/Slop No 
520M092 Sierra 520M09 Yes Slope EPH
ands02 Tahoe Anderson So Yes Sloping Dry conditions, METR and MEUL3 pres core
ch1 Tahoe Cornish Flat Yes Sloping core
cr05 Tahoe Celina Ridge No Sloping Not a fen, TOC=10.98. Opening in fores core
mh02 Tahoe Meathouse 0 Yes Sloping Very mossy fen. core
nf01 Tahoe Nebraska Fla Yes Sloping Mosaic of dry meadow and fen with ald core
19SOAPF3 Tahoe Basi Fountain Plac No Sloping Part of a large meadow complex. Sm
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Alliance: Bistorta bistortoides-Mimulus primuloides

1950 2577 2324.5

0 6.9927 1.1103

Association: Bistorta bistortoides-Mimulus primuloides
Surveys: 9

5.83 8.6300 6.7500

0 157 104.75

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 33 3.4 0.2 15
SAOR Salix orestera 44 1.3 3 3
VACCI Vaccinium sp. 22 0.7 3 3
POBI6 Polygonum bistortoides 100 19 10 38 X
MIPR Mimulus primuloides 100 16 15 27 X
EPILO Epilobium sp. 78 4.7 0.2 15 X
DOAL Dodecatheon alpinum 44 4 3 15
HYAN2 Hypericum anagalloides 44 3.2 3 20
SCMI2 Scirpus microcarpus 33 5 15 15
ORALA3 Oreostemma alpigenum var. andersonii 33 3.4 1 15
CAEC Carex echinata 33 1 3 3
ELQU2 Eleocharis quinqueflora 33 1 3 3
SCCO Scirpus congdonii 33 1 3 3
ELMA5 Eleocharis macrostachya 22 2.8 5 20
MUHLE Muhlenbergia sp. 22 2 3 15
ELEOC Eleocharis sp. 22 0.7 3 3
PHILO3 Philonotis sp. 22 4.7 5 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
356TEFE Eldorado Tele-fen Yes Sloping tele
356PYVI Eldorado Pyramid View Yes Sloping Pyr
356COME3 Eldorado Cody Meado Yes Sloping cod
356COME2 Eldorado Cody Meado Yes Sloping cod
356COME1 Eldorado Cody Meado Yes Sloping cod
355VEVI Eldorado Pearl Lake Yes Sloping vern
13SAF01B Sequoia yes Basin <Nu
p213 Sierra Long Meado yes
SO71765 Tahoe Basi NO Sloping Hig
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Alliance: Calamagrostis canadensis

2551 2551 2551

6.9927 6.9927 6.9927

Association: Calamagrostis canadensis
Surveys: 1

7.01 7.01 7.01

62 62 62

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SALE Salix lemmonii 100 1 1 1 X X X
CACA4 Calamagrostis canadensis 100 90 90 90 X X X
CAUT Carex utriculata 100 5 5 5 X
PEPA21 Perideridia parishii 100 1 1 1 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p146 Sequoia Jupiter Mushr yes Transitional Sloping
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Alliance: Caltha leptosepala (Provisional)

1619 1651 1635.2

14.1 30.6 20.6

Association: Caltha leptosepala (Provisional)
Surveys: 5

5.5 6 5.75

12 26 17.125

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CALE4 Caltha leptosepala 100 31 7 45 X X
CAEC Carex echinata 100 8.8 0.2 20 X
PACA18 Parnassia californica 100 3 1 6 X
CAUT Carex utriculata 80 9.4 10 17 X
CASCB Carex scopulorum var. bracteosa 80 5 4 10 X
ACCO4 Aconitum columbianum 80 1.0 0.2 3 X
TROCO Triantha occidentalis ssp occidentalis 80 0.3 0.2 1 X
PLATA2 Platanthera sp. 80 0.2 0.2 0.2 X
CALA13 Carex laeviculmis 60 4.4 0.2 20
HYAN2 Hypericum anagalloides 60 1.8 1 6
JUEF Juncus effusus 60 0.5 0.2 2
AGID Agrostis idahoensis 60 0.4 0.2 1
NACA2 Narthecium californicum 40 2.0 0.2 10
JUEN Juncus ensifolius 40 1.2 1 5
SETR Senecio triangularis 40 0.8 0.2 4
ALVA Allium validum 40 0.08 0.2 0.2
CAQU2 Camassia quamash 40 0.08 0.2 0.2
CALU7 Carex luzulina 40 0.08 0.2 0.2
PHILO3 Philonotis sp. 100 42 27 55 X X
2MOSS Moss 60 11 0.2 47
BRFR70 Brachythecium frigidum 60 4.4 5 10
2LW Liverwort 40 9.0 0.2 45
SCUNU Scapania undulata var. undulata 40 8.4 17 25

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
52SFM07A Shasta-Trini Mistletoe Fen Yes Sloping Long narrow sloping fen with fallen logs 
52SFM06C Shasta-Trini Kerlin Fen Yes Sloping Sloping fen below dirt road, likely spring Cal
52SFM05C Shasta-Trini Jennings Fen Yes Sloping Sloping fen below dirt road, likely spring
52SFM04A Shasta-Trini Doehop Fen Yes Sloping Long sloping fen below dirt road, many <Nu
52SFM02B Shasta-Trini Blake Fen Yes Sloping Sloping fen-meadow among sugar pine,  

Appendix 4.  Stand tables of the Vegetation Types 23



Alliance: Camassia quamash

1773 2186 2106.3

1.05 17.633 7.0408

Association: Camassia quamash/Sphagnum subsecundum
Surveys: 13

5.5 6.4 5.7542

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CAQU2 Camassia quamash 100 58 40 80 X X X
TROCO Triantha occidentalis ssp occidentalis 54 2.0 0.1 15
JUEN Juncus ensifolius 46 4.5 0.1 30
DRRO Drosera rotundifolia 46 2.4 0.1 15
PEPA21 Perideridia parishii 46 2.0 0.1 10
POBI6 Polygonum bistortoides 46 0.4 0.1 1
MIPR Mimulus primuloides 38 0.9 0.1 5
ORALA3 Oreostemma alpigenum var. andersonii 38 0.8 1 3
CAEC Carex echinata 31 2.8 1 25
CALU7 Carex luzulina 31 1.8 0.1 15
HEBI Helenium bigelovii 31 0.8 1 5
HYAN2 Hypericum anagalloides 31 0.3 0.1 3
DECE Deschampsia cespitosa 31 0.2 0.1 2
PEAT Pedicularis attollens 23 0.3 0.1 2
AGROS Agrostis sp. 23 0.3 1 2
SPRO Spiranthes romanzoffiana 23 0.2 1 1
SPSU9 Sphagnum subsecundum 77 27 5 95 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p98 Eldorado Wrights Lake yes Transitional Sloping
p96 Eldorado Wrights Lake yes
p95 Eldorado Wrights Lake yes
p94 Eldorado Wrights Lake yes Transitional Sloping
P8 Eldorado McKinstry 4 yes Transitional Sloping
P6 Eldorado Mckinstry 3 yes Low PP Rich Sloping
p125 Eldorado Mckinstry 2 yes
p122 Eldorado Mckinstry 2 yes Transitional Sloping
p119 Eldorado Mckinstry 2 yes Transitional Sloping
p118 Eldorado Mckinstry 2 yes Transitional Sloping
p112 Eldorado Morattini Mea yes Transitional Sloping
p101 Eldorado Wilson Ranch yes Transitional Sloping
p53 Plumas Arkansas yes Transitional Sloping
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Alliance: Carex (aquatilis, lenticularis)

1728 3035 2412.3

0 19 4.1781

Association: Carex aquatilis (lenticularis)
Surveys: 40

0 6.6500 5.7926

0 150 19.875

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SALIX Salix sp. 38 3.4 0.1 15
CAAQ Carex aquatilis 85 47 15 85 X X X
DECE Deschampsia cespitosa 23 2.0 0.1 15
MIPR Mimulus primuloides 23 1.9 3 15
AUPA70 Aulacomnium palustre 25 7.7 3 63

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p227 Inyo Hornfels Fen yes Transitional Sloping
p229 Inyo Hornfels Fen yes Transitional Sloping
9DismDC2 Modoc Dismal Swam
9MSprDC1 Modoc
9MSprDC3 Modoc
9DismDC1 Modoc Dismal Swam
AF058d Plumas Alkali Fen 11- Yes Sloping Lg very wet fen in huge meadow. Cattle digi
P13 Plumas Greens Flat yes Transitional Sloping
p59 Plumas First Fen yes
PF068a Plumas Parnassia Fe Yes Sloping Dry-looking over most of area. Shrubs d digi
p155 Sequoia Rowell Mead yes Transitional Sloping
FEN1635c Stanislaus Yes
FEN657g Stanislaus Kennedy Lak Yes Mound 66D bearing,415ft from KL outlet Ken
FEN657e Stanislaus Kennedy Lak Yes Sloping 312 D bearing, 0.15mi from KJ outlet Ken
FEN657h Stanislaus Kennedy Lak Yes Mound 94 D bearing, 412ft from KL outlet Ken
FEN1635d Stanislaus Yes
FEN80 Stanislaus Highland Lak Yes Sloping Along Mokelumne R. Drainage Hig
FEN1635b Stanislaus Yes
FEN1621b Stanislaus Yes
FEN1417 Stanislaus Highland Lak Yes Mound Hike Gardner meadow trail Hig
FEN1324B Stanislaus Highland Lak Yes Basin  Half Moon Lk. inlet. 300 degree bearin Hig
Fa42126a Stanislaus Bigelow Lake Yes Basin Meadow south of Snow lake over ridge Bige
FEN1635e Stanislaus Yes
FEN657n Stanislaus Kennedy Lak Yes Mound Second bend in river. 67 D bearing .12 Ken
FEN782a Stanislaus Emigrant Me Yes Basin Hike from Relief Lake to meadow just n Em
FEN657m Stanislaus Kennedy Lak Yes Mound 350 D bearing, 443 ft from KL outlet Ken
FEN657o Stanislaus Kennedy Lak Yes Mound Second bend in river. 55 D bearing .42 Ken
SO71832A Tahoe Basi n.w. of Elbert YES Sloping Small Salix-Carex fen Sm
SOMRose1 Tahoe Basi Mount Rose Sloping Nea
SO77971 Tahoe Basi S of Incline L YES Basin Carex aquatilis-Salix orestera fen Car
SO77911 Tahoe Basi Incline Lake NO Sloping Salix-Carex meadow w/ large Meesia tri Sal
SO74142 Tahoe Basi Armstrong Pa no Sloping Mostly dry meadow w/ bryo diverse fen i Rev
SO73421 Tahoe Basi n.w. of Star L no Sloping Veratrum-Deschampsia meadow Ver
SO72033 Tahoe Basi Tallac Creek YES Basin Carex-Sphenosciadium-Juncus dominat Car
SO71881A Tahoe Basi w. of Elberts YES Sloping Carex-Philonotis fen Car
SO71262 Tahoe Basi Freel Meado YES Sloping Carex dominated fen Car
SO71246 Tahoe Basi W of Hell Hol no Sloping Carex fen Car
SO71132A Tahoe Basi Lam Watah No Car
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SOMRose2 Tahoe Basi Mount Rose Sloping Pit d
SO72032 Tahoe Basi Taylor Creek no Basin Carex fen Car
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Alliance: Carex (luzulina)/Bryum pseudotriquetrum

2590 2947 2777

12.278 28.675 20.433

Association: Carex illota(/Bryum pseudotriquetrum) (Provisional)
Surveys: 3

6.5 6.92 6.74

31 31 31

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SAOR Salix orestera 33 1.7 5 5
VAUL Vaccinium uliginosum 33 0.3 1 1
CAIL Carex illota 100 57 30 70 X X X
MIPR Mimulus primuloides 100 10 5 15 X
CALU7 Carex luzulina 67 8.3 10 15
MUFI2 Muhlenbergia filiformis 67 4 5 7
CANE2 Carex nebrascensis 67 3.3 5 5
AGROS Agrostis sp. 67 3 2 7
POBI6 Polygonum bistortoides 67 2 1 5
TRLO Trifolium longipes 67 1.7 0.1 5
PEPA21 Perideridia parishii 67 1.3 1 3
CALE8 Carex lenticularis 33 6.7 20 20
ELQU2 Eleocharis quinqueflora 33 5 15 15
LUPO2 Lupinus polyphyllus 33 3.3 10 10
CASCB Carex scopulorum var. bracteosa 33 1 3 3
ORALA3 Oreostemma alpigenum var. andersonii 33 1 3 3
JUNE Juncus nevadensis 33 0.7 2 2
EPHA Epilobium halleanum 33 0.3 1 1
JUEN Juncus ensifolius 33 0.3 1 1
DECE Deschampsia cespitosa 33 0.03 0.1 0.1
GESI3 Gentianopsis simplex 33 0.03 0.1 0.1
SAOR2 Saxifraga oregana 33 0.03 0.1 0.1
BRPS70 Bryum pseudotriquetrum 67 17 10 40 X
MNIUM2 Mnium sp. 67 1.7 0.1 5
PHFO6 Philonotis fontana 33 1.7 5 5
CAGI70 Calliergon giganteum 33 1 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p144 Sequoia Piped Meado yes Transitional Sloping
p135 Sequoia Split Meadow yes Transitional Sloping
p244 Stanislaus Smokey Fen yes Transitional Sloping
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Alliance: Carex (luzulina)/Bryum pseudotriquetrum

1659 2821 2106.8

1 28.675 10.619

Association: Carex luzulina/Bryum pseudotriquetrum
Surveys: 12

5.6 7.2 6.2927

31 42 36.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CALU7 Carex luzulina 100 48 15 81 X X
PEPA21 Perideridia parishii 75 4.6 0.1 15 X
MIPR Mimulus primuloides 58 11 2 60
TROCO Triantha occidentalis ssp occidentalis 58 1.7 0.1 7
ORALA3 Oreostemma alpigenum var. andersonii 50 1 1 5
SPRO Spiranthes romanzoffiana 50 0.5 0.1 3
ERCR4 Eriophorum criniger 42 3.4 2 20
JUNE Juncus nevadensis 42 3.2 2 25
MUFI2 Muhlenbergia filiformis 42 2.3 0.1 10
HYAN2 Hypericum anagalloides 33 3.3 4 15
JUEN Juncus ensifolius 33 1.9 1 10
ELQU2 Eleocharis quinqueflora 33 1.4 0.1 15
CAEC Carex echinata 33 0.9 1 5
PEAT Pedicularis attollens 33 0.7 0.1 5
LILIU Lilium sp. 33 0.4 0.1 2
DACA3 Danthonia californica 25 2.7 7 15
CALE4 Caltha leptosepala 25 1.5 1 10
DOAL Dodecatheon alpinum 25 1.1 0.1 10
CAQU2 Camassia quamash 25 0.7 2 3
POBI6 Polygonum bistortoides 25 0.7 1 5
BRPS70 Bryum pseudotriquetrum 67 32 3 90 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
P7 Eldorado McKinstry 4 yes Low PP Rich Sloping
p102 Eldorado Lost yes
p48 Lassen Juniper yes Transitional Sloping
p65 Plumas China Gulch yes
p61 Plumas Terraced Fen yes Transitional Sloping
p51 Plumas Arkansas yes Transitional Sloping
p50 Plumas Arkansas yes Transitional Sloping
P11 Plumas Greens Flat yes Transitional Sloping
NF062a Plumas Narthecium F Yes Sloping Spring fed opening in dry forest above digi
p137 Sequoia Split Meadow yes Transitional Sloping
p132 Sequoia Middle Round no Transitional Sloping
p195 Sierra Swede Lake yes Transitional Sloping
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Alliance: Carex (utriculata, vesicaria)

1653 2564 2164.3

0 5 1.0677

Association: Carex vesicaria
Surveys: 18

4.28 6.34 5.6564

0 110 42.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CAVE6 Carex vesicaria 100 58 15 98 X X X
DECE Deschampsia cespitosa 39 3.9 0.1 38
METR3 Menyanthes trifoliata 28 2.2 3 15
MUFI2 Muhlenbergia filiformis 28 1.4 2 15
MIPR Mimulus primuloides 22 1.7 0.1 15
HYAN2 Hypericum anagalloides 22 0.2 0.1 3
BRYUM Bryum sp. 22 1.8 0.2 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p128 Eldorado McKinstry Me yes Basin
p126 Eldorado McKinstry Me yes Basin
p114 Eldorado Sun Rock yes Transitional Sloping
p47 Lassen Domingo Lak yes Basin
p293 Lassen Willow Lake yes Basin
GLF065a Plumas Graeagle Lod Yes Sloping Large area with many shrubs and trees digi
FF066c Plumas Fringe Fen 1 No Basin Fen is at south end of Grass Lake (not digi
13NEC01A Sequoia yes Basin Clu
392-A Stanislaus Sword lake A Yes Mound Swo
400 Stanislaus Sword lake A Yes Mound Swo
LTB04471 Tahoe Basi Hell Hole
SO77941 Tahoe Basi Incline Lake YES Sloping Marginal Carex fen Mar
LTB04482 Tahoe Basi Hell Hole
19HHolF5 Tahoe Basi Hell Hole No Basin Large fen complex with large cover of s Edg
19HHolF3 Tahoe Basi Hell Hole Yes Basin Large fen complex with large cover of s Am
19HHolF2 Tahoe Basi Hell Hole No Basin Large fen complex with large cover of s Dry
19Bur2F1 Tahoe Basi Stagnant Pon No Basin Stagnant Pond in a step in slopebeneat Sta
19Big1F1 Tahoe Basi Big Meadow No Mound Meadow dominated by graminoids with On 
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Alliance: Carex (utriculata, vesicaria)

1310 3244 2335.7

0 20 3.7867

Association: Carex utriculata
Surveys: 54

5.2 7.7600 6.3659

0 280 54.844

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CAUT Carex utriculata 98 60 15 98 X X X
SAOR2 Saxifraga oregana 26 1.3 0.1 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p111 Eldorado Morattini Mea yes
351THM1 Eldorado Thunder Mou Yes Mound Thu
p105 Eldorado Buckbean Bo yes
p221 Inyo Abbot View F yes Basin
4MackL Inyo LLV Mack/Ma Yes Basin Floating mat
454SRam2 Inyo Ramshaw Me Yes
454SRam1 Inyo Ramshaw Me Yes Basin
453GrB1 Inyo Grass Lake, Yes Basin surrounds lake
453Arts1 Inyo Pack station Sloping
p218 Inyo 2m Fen yes Basin
452Sherw Inyo North of Vale Yes Basin fen 
452Gold3 Inyo Gold Mine tra No Sloping Sloping meadow
451WlkL1 Inyo Bloody Cany Yes Basin stan
451WetM5 Inyo Wet Meadow Yes Basin
451WetM2 Inyo Wet Meadow No Sloping
p217 Inyo Mack Lake yes Basin
p81 Lassen Humbug (Big yes
9DismDC3 Modoc Dismal Swam
NF062b Plumas Narthecium F Yes Basin Spring fed opening in dry forest above digi
11056CU2 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
11056CU1 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
CF060a Plumas Crescent Fen No Basin Small arcuate berm at north end of Gra digi
11050CU1 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
LSLF057b Plumas Little Summit Yes Mound Untypical fen; A discontinuous group of digi
11050CU2 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
UOF056d Plumas Upper Oldho Yes Sloping Large fen with spring mounds and sever digi
SSF061d Plumas Slender Sedg Yes Basin Drainage north of the west arm of Grass digi
SF067c Plumas Sundew Fen Yes Basin A 1.5 acre opening in a mixed conifer fo digi
OF050c Plumas Oldhouse Fe Yes Mound Spring mounds, low ridges, wet slopes, digi
p141 Sequoia North Round yes
p152 Sequoia Junction Mea yes High PP Rich Sloping
p158 Sequoia Rowell Mead yes High PP Rich Sloping
p160 Sequoia Fire Fen yes High PP Rich Sloping
p161 Sequoia Fire Fen yes High PP Rich Sloping
p170 Sequoia Moraine Fen yes High PP Rich Sloping
WBCC01F Shasta-Trini West Branch Unc Sloping Fairly flat and open wet meadow/fen sur ME
52SFM07C Shasta-Trini Mistletoe Fen Yes Sloping Long narrow sloping fen with fallen logs  
p188 Sierra Pond Below yes Basin
p192 Sierra East Dinky La yes Basin
p199 Sierra Trapezoid Me yes High PP Rich Sloping
FEN657k Stanislaus Kennedy Lak Yes Mound 28 D bearing. 210ft from KL outlet Ken
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p236 Stanislaus Eagle Meado yes High PP Rich Sloping
p237 Stanislaus Eagle Meado yes High PP Rich Sloping
FEN657L Stanislaus Kennedy Lak Mound 348 D bearing, 333ft from KL outlet Ken
FEN657r Stanislaus Kennedy Lak Yes Mound Second bend in river. 320 D bearing 32 Ken
LILYLFN2 Stanislaus Bell Allotment Yes Sloping FS Rd. 4N12Y to Lily Lake gate Bel
LTB04271 Tahoe Basi Grass Lake
SO71767 Tahoe Basi Meiss Lake NO Sloping Needs revisit; fen potential poly Car
SO71839B Tahoe Basi Meiss Lake NO Sloping Needs revisit; fen potential poly Car
SO9711 Tahoe Basi Crag Lake YES Basin Homonogenous Carex fen Hom
19SOAPF1 Tahoe Basi Fountain Plac Yes Sloping Part of a large meadow complex. Sm
19BuM1F1 Tahoe Basi Angora Burn Yes Sloping Small Forest opening between base of Sm
19AngF11 Tahoe Basi Angora creek Yes Basin Meesia Triquetra and uliginosa present. Mee
SOMArik4 Tahoe Basi Arikara Street yes Sloping Series of small fenny areas with some d Kno
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Alliance: Carex alma (Provisional)

1762 2536 2120.3

0 7.8702 3.9351

Association: Carex alma (Provisional)
Surveys: 3

7 7 7

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 33 1 3 3
SALIX Salix sp. 33 5 15 15
VAUL Vaccinium uliginosum 33 3.3 10 10
SAOR Salix orestera 33 1.7 5 5
CAAL7 Carex alma 100 58 15 98 X X X
CAUT Carex utriculata 67 0.7 0.1 2
METR3 Menyanthes trifoliata 33 5 15 15
EQAR Equisetum arvense 33 1.7 5 5
CASI2 Carex simulata 33 1 3 3
COPA28 Comarum palustre 33 1 3 3
SCMI2 Scirpus microcarpus 33 0.3 1 1
ANBR5 Angelica breweri 33 0.3 1 1
LUPO2 Lupinus polyphyllus 33 0.3 1 1
ORALA3 Oreostemma alpigenum var. andersonii 33 0.3 1 1
SAOR2 Saxifraga oregana 33 0.3 1 1
CALE4 Caltha leptosepala 33 0.03 0.1 0.1
DECE Deschampsia cespitosa 33 0.03 0.1 0.1
GEMA4 Geum macrophyllum 33 0.03 0.1 0.1
HOBR2 Hordeum brachyantherum 33 0.03 0.1 0.1
JUOR Juncus orthophyllus 33 0.03 0.1 0.1
LUCO6 Luzula comosa 33 0.03 0.1 0.1
MUAN Muhlenbergia andina 33 0.03 0.1 0.1
PEGR2 Pedicularis groenlandica 33 0.03 0.1 0.1
POBI6 Polygonum bistortoides 33 0.03 0.1 0.1
POGR9 Potentilla gracilis 33 0.03 0.1 0.1
VIMA2 Viola macloskeyi 33 0.03 0.1 0.1
ARNIC Arnica sp. 33 0.03 0.1 0.1
DREPA3 Drepanocladus sp. 33 3.3 10 10
PHFO6 Philonotis fontana 33 3.3 10 10
BRPS70 Bryum pseudotriquetrum 33 1.7 5 5

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
452Agnw1 Inyo Agnew pack No Basin
GLF065g Plumas Graeagle Lod Yes Sloping Large area with many shrubs and trees digi
p258 Tahoe Bottomless F yes High PP Rich Sloping
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Alliance: Carex amplifolia (Provisional)

1228 1228 1228

3.4921 3.4921 3.4921

Association: Carex amplifolia (Provisional)
Surveys: 1

6.1 6.1 6.1

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
RINE Ribes nevadense 100 1 1 1 X X X
CAAM10 Carex amplifolia 100 90 90 90 X X X
COSE16 Cornus sericea 100 2 2 2 X
STAL Stachys albens 100 1 1 1 X
EQAR Equisetum arvense 100 1 1 1 X
ATFI Athyrium filix-femina 100 1 1 1 X
MIGU Mimulus guttatus 100 0.1 0.1 0.1 X
EPGL Epilobium glaberrimum 100 0.1 0.1 0.1 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p234 Yosemite N Happy Isles F yes High PP Rich Sloping
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Alliance: Carex canescens (Provisional)

1787 2558 2044

0 0 0

Association: Carex canescens (Provisional)
Surveys: 3

6.2 6.3000 6.25

108 135 121.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SAEA Salix eastwoodiae 33 1.8 5.3 5.3
CACA11 Carex canescens 100 38 15 63 X X X
CAREX Carex sp. 100 7.2 0.1 15 X
CAVE6 Carex vesicaria 67 10 0.1 31
ELMA5 Eleocharis macrostachya 67 1.0 0.1 3
EPILO Epilobium sp. 67 0.07 0.1 0.1
GALIU Galium sp. 67 0.07 0.1 0.1
CALI7 Carex limosa 33 3.5 11 11
ELQU2 Eleocharis quinqueflora 33 2.8 8.3 8.3
METR3 Menyanthes trifoliata 33 2.0 6.1 6.1
POBI6 Polygonum bistortoides 33 1.3 3.9 3.9
SCIRP Scirpus sp. 33 1 3 3
POTEN Potentilla sp. 33 1 3 3
DOJE Dodecatheon jeffreyi 33 0.8 2.5 2.5
CAEC Carex echinata 33 0.5 1.6 1.6
EQAR Equisetum arvense 33 0.03 0.1 0.1
MIGU Mimulus guttatus 33 0.03 0.1 0.1
MIPR Mimulus primuloides 33 0.03 0.1 0.1
VEAM2 Veronica americana 33 0.03 0.1 0.1
VIMA2 Viola macloskeyi 33 0.03 0.1 0.1
SPSQ70 Sphagnum squarrosum 33 10 31 31
PHILO3 Philonotis sp. 33 7.7 23 23
DRAD2 Drepanocladus aduncus 33 5.6 17 17
CATR27 Calliergon trifarium 33 2.9 8.6 8.6
BRYUM Bryum sp. 33 0.7 2.0 2.0
AUPA70 Aulacomnium palustre 33 0.5 1.6 1.6

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
FF066b Plumas Fringe Fen 1 No Basin Fen is at south end of Grass Lake (not digi
FF066a Plumas Fringe Fen 1 Yes Basin Fen is at south end of Grass Lake (not digi
LTBHH1 Tahoe Basi Hell Hole   Hell Hole meadowUSDA Forest Ser
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Alliance: Carex capitata (Provisional)

2352 3244 2798

0 1.7455 0.8728

Association: Carex capitata (Provisional)
Surveys: 2

6.33 6.33 6.33

7 7 7

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
VAUL Vaccinium uliginosum 50 5 10 10 X
CACA13 Carex capitata 100 54 29 80 X X X
ORALA3 Oreostemma alpigenum var. andersonii 100 3.5 2.0 5 X
JUOR Juncus orthophyllus 50 12 24 24
CANE2 Carex nebrascensis 50 7.9 16 16
MOCH Montia chamissoi 50 7.5 15 15
AGID Agrostis idahoensis 50 7.2 14 14
CALI7 Carex limosa 50 6.6 13 13
DOJE Dodecatheon jeffreyi 50 3.8 7.5 7.5
DECE Deschampsia cespitosa 50 1.8 3.7 3.7
COPA28 Comarum palustre 50 1.7 3.4 3.4
ELMA5 Eleocharis macrostachya 50 1.5 3 3
ANRO2 Antennaria rosea 50 1.5 3 3
CAUT Carex utriculata 50 1.5 3 3
CASI2 Carex simulata 50 1.1 2.3 2.3
STLO2 Stellaria longipes 50 0.8 1.6 1.6
DESCH Deschampsia sp. 50 0.8 1.6 1.6
IVLY Ivesia lycopodioides 50 0.5 1 1
PEAT Pedicularis attollens 50 0.5 1 1
EPILO Epilobium sp. 50 0.05 0.1 0.1
GENE Gentiana newberryi 50 0.05 0.1 0.1
LUPO2 Lupinus polyphyllus 50 0.05 0.1 0.1
POBI6 Polygonum bistortoides 50 0.05 0.1 0.1
RORIP Rorippa sp. 50 0.05 0.1 0.1
VIOLA Viola sp. 50 0.05 0.1 0.1
PTWE Ptychostomum weigelii 50 0.8 1.6 1.6
PTCE Ptychostomum cernuum 50 0.05 0.1 0.1
DRAD2 Drepanocladus aduncus 50 0.05 0.1 0.1
AUPA70 Aulacomnium palustre 50 0.05 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p222 Inyo Abbot View F yes
LTBGL1 Tahoe Basi Grass Lake   Grass Lake meadow Plot 1USDA Fo
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Alliance: Carex echinata

1177 2738 2005.4

0 19.4 6.6542

Association: Carex echinata/Philonotis fontana-Sphagnum subsecundum
Surveys: 30

5.2 7.2 6.2559

19 360 108.75

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CAEC Carex echinata 100 32 10 60 X X
DRRO Drosera rotundifolia 40 2.1 0.1 15
POBI6 Polygonum bistortoides 40 2 2 15
HYAN2 Hypericum anagalloides 37 5.1 1 30
MIPR Mimulus primuloides 33 4.2 0.2 40
PHBO2 Phalacroseris bolanderi 33 2.0 0.1 25
ORALA3 Oreostemma alpigenum var. andersonii 27 0.4 0.2 3
ELQU2 Eleocharis quinqueflora 23 3.3 1 30
TROCO Triantha occidentalis ssp occidentalis 23 0.9 0.2 10
ERCR4 Eriophorum criniger 23 0.8 0.2 7
SPRO Spiranthes romanzoffiana 23 0.1 0.1 2
PHFO6 Philonotis fontana 27 12 15 80
PHILO3 Philonotis sp. 27 8.9 0.1 63
SPSU9 Sphagnum subsecundum 23 5.9 7 40

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p116 Eldorado Mckinstry 2 yes Transitional Sloping
p97 Eldorado Wrights Lake yes Transitional Sloping
p79 Lassen Grizzly Creek yes Transitional Sloping
p77 Lassen Grizzly Creek yes Transitional Sloping
P14 Plumas Greens Flat yes Transitional Sloping
p55 Plumas Arkansas yes Transitional Sloping
p58 Plumas First Fen yes Transitional Sloping
p142 Sequoia North Round yes Transitional Sloping
13BEA01A Sequoia yes Basin Sm
WBCC01A Shasta-Trini West Branch Yes Sloping Fairly flat and open wet meadow/fen sur Eleo
52SFM05A Shasta-Trini Jennings Fen Unc Sloping Sloping fen below dirt road, likely spring
52SG01A Shasta-Trini Saddle Gulch Yes Sloping Small, narrow fen in upper drainage of s Car
P18 Shasta-Trini South Fork M yes Transitional Sloping
52SFM06A Shasta-Trini Kerlin Fen Yes Sloping Sloping fen below dirt road, likely spring Tria
p21 Shasta-Trini Saddle Gulch yes Transitional Sloping
520M151 Sierra 520M15 Yes Slope WP
523M1072 Sierra 523M107 Slope last
520M261 Sierra 520M26 Yes Slope EPH
p178 Sierra Poison Mead yes Transitional Sloping
515M451 Sierra 515M45 Yes Slope ME
520M262 Sierra 520M26 Yes Slope Sam
21M1241 Sierra Hall Meadow
p177 Sierra Poison Mead yes Transitional Sloping
p179 Sierra Poison Mead yes Transitional Sloping
p183 Sierra Snow Corral yes Transitional Sloping
p203 Sierra Trapezoid Me yes
p205 Sierra Trapezoid Me yes Transitional Sloping
p207 Sierra Roadside Me yes Transitional Sloping
p176 Sierra Poison Mead yes Transitional Sloping
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
gcc01 Tahoe Gallino Cow Yes Sloping Surrounded by alders, with a channel o core
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Alliance: Carex jonesii
Association: Carex jonesii

Surveys: 3

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 33 1 3 3
SAEA Salix eastwoodiae 33 1 3 3
BEGL Betula glandulosa 33 0.03 0.1 0.1
CAJO Carex jonesii 100 63 63 63 X X X
SCMI2 Scirpus microcarpus 100 10 0.1 15 X
EQAR Equisetum arvense 100 7 3 15 X
DODEC Dodecatheon sp. 100 3 3 3 X
CALU7 Carex luzulina 67 6 3 15
HYAN2 Hypericum anagalloides 33 5 15 15
MUFI2 Muhlenbergia filiformis 33 1 3 3
TOPA6 Torreyochloa pallida 33 1 3 3
JUARB5 Juncus arcticus var balticus 33 0.03 0.1 0.1
MIGU Mimulus guttatus 33 0.03 0.1 0.1
DRAD2 Drepanocladus aduncus 33 13 38 38
PHFO6 Philonotis fontana 33 13 38 38
AUPA70 Aulacomnium palustre 33 5 15 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
9UMDC3U Modoc
9UMDC3L Modoc Mill Creek Litt
9UMDC1 Modoc Lassen Creek
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Alliance: Carex jonesii

1645 1645 1645

1 2 1.5

Association: Carex jonesii-Bistorta bistortoides
Surveys: 2

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 50 1.5 3 3 X
VAUL Vaccinium uliginosum 50 1.5 3 3 X
CAJO Carex jonesii 100 38 38 38 X X
MIPR Mimulus primuloides 100 20 3 38 X
HYAN2 Hypericum anagalloides 100 15 15 15 X
JUOX Juncus oxymeris 50 7.5 15 15
CANE2 Carex nebrascensis 50 7.5 15 15
POBI6 Polygonum bistortoides 50 1.5 3 3
LOTUS Lotus sp. 50 1.5 3 3
PHILO3 Philonotis sp. 100 39 15 63 X X X
AULAC2 Aulacomnium sp. 50 7.5 15 15
AUPA70 Aulacomnium palustre 50 7.5 15 15
2MOSS Moss 50 0.05 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
04M1131 Sierra Round Mead Basin
Fen386b Stanislaus Sapps Meado yes Sloping From intersection of 7S09 and 7S69, go Drie
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Alliance: Carex lasiocarpa (Provisional)

1653 1962 1801.8

0 3 0.6

Association: Carex lasiocarpa
Surveys: 6

4.28 6.3 5.716

116 146 131

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CALA11 Carex lasiocarpa 100 51 15 90 X X X
METR3 Menyanthes trifoliata 50 1.4 0.1 5
JUME4 Juncus mexicanus 50 0.05 0.1 0.1
COPA28 Comarum palustre 33 2.5 0.1 15
CAUT Carex utriculata 33 2.5 0.1 15
JUNE Juncus nevadensis 33 0.5 0.1 3
DECE Deschampsia cespitosa 33 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p90 Lassen Cooper Swa yes Basin
p292 Lassen Willow Lake yes Basin
SSF061f Plumas Slender Sedg Yes Basin Drainage north of the west arm of Grass digi
SF067g Plumas Sundew Fen Yes Basin A 1.5 acre opening in a mixed conifer fo digi
SF067d Plumas Sundew Fen Yes Basin A 1.5 acre opening in a mixed conifer fo digi
GLF065c Plumas Graeagle Lod Yes Sloping Large area with many shrubs and trees digi
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Alliance: Carex limosa

1754 2547 2103.1

0 5.2408 2.9113

Association: Carex limosa-Menyanthes trifoliata
Surveys: 7

5.6 5.6 5.6

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CALI7 Carex limosa 100 31 10 70 X X
METR3 Menyanthes trifoliata 86 21 3.8 60 X
CAUT Carex utriculata 71 2.0 0.1 7
DRRO Drosera rotundifolia 57 2.7 1 10
COPA28 Comarum palustre 29 5.7 15 25
ELQU2 Eleocharis quinqueflora 29 2.6 3.3 15
MIPR Mimulus primuloides 29 0.5 0.1 3.3
SPSU9 Sphagnum subsecundum 57 23 3 60 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p108 Eldorado Buckbean Bo yes Basin
p107 Eldorado Buckbean Bo yes Basin
p35 Plumas Silver Lake yes
p33 Plumas Silver Lake yes Basin
p31 Plumas Silver Lake yes Basin
LTBHH2 Tahoe Basi Hell Hole   Hell Hole meadow Plot 2USDA Fore
LTBGL3 Tahoe Basi Grass Lake
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Alliance: Carex nebrascensis

1741 3008 2415.5

0 45 7.3966

Association: Carex nebrascensis
Surveys: 25

5.800 7.6 6.4688

0 149 39.358

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CANE2 Carex nebrascensis 100 48 15 95 X X X
MIPR Mimulus primuloides 36 3.3 0.1 30
PEPA21 Perideridia parishii 24 0.5 0.1 5

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
351THM2 Eldorado Thunder Mou Yes Mound thun
356BBME1 Eldorado Big Bryan Me Yes 2 stands in Fen_Stands_poly
453BigM2 Inyo Big Mdw Sout No Sloping
453GrB3 Inyo Grass Lake, Yes Basin surrounds lake
452Gold2 Inyo Gold Mine tra No Sloping Sloping meadow
453Turk3 Inyo Turk Meadow No Sloping pos
452Agnw5 Inyo Agnew pack Yes Mound Mou
453Arts3 Inyo
p294 Lassen NP Drakesbad M yes
p148 Sequoia Jupiter Mushr yes Transitional Sloping
13CAO01 Sequoia yes <Null> Sta
p138 Sequoia North Round yes Low PP Rich Sloping
p151 Sequoia Jupiter Mushr yes Transitional Sloping
p154 Sequoia Junction Mea yes Transitional Sloping
13UPA01A Sequoia yes Sloping Cov
13PEQ01 Sequoia yes
p133 Sequoia Mosquito Me yes Transitional Sloping
KLF657t1 Stanislaus Kennedy Lak Yes Mound 657s: From K. Lake outlet, walk240 ft Pit f
p239 Stanislaus Montgomery yes
KLF657s1 Stanislaus Kennedy Lak Yes Sloping 657s: From K. Lake outlet, walk240 ft Pick
SO7332 Tahoe Basi High Meadow no Sloping Needs revisit; fen potential poly Sm
LTB04302 Tahoe Basi Grass Lake
19AngF23 Tahoe Basi Angora creek Yes Basin Meesia Triquetra and uliginosa present.
SO71461 Tahoe Basi Trout & Saxo NO Sloping Carex dominated meadow w/ seep flowi Car
SO71471 Tahoe Basi Truckee Rive NO Sloping Meadow; partly on state land Mea

42 Appendix 4.  Stand tables of the Vegetation Types



Alliance: Carex scopulorum

2282 2968 2637

0.8727 15.838 7.1841

Association: Carex scopulorum
Surveys: 6

5.04 6.9 5.9217

0 59 19.667

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SAOR Salix orestera 33 1.7 0.1 10
CASCB Carex scopulorum var. bracteosa 100 61 15 90 X X X
DECE Deschampsia cespitosa 33 6.3 0.1 38
POBI6 Polygonum bistortoides 33 2.7 1 15
ANBR5 Angelica breweri 33 0.03 0.1 0.1
MNIUM2 Mnium sp. 33 5.8 5 30
PHILO3 Philonotis sp. 33 3 3 15
BRYUM Bryum sp. 33 1 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p106 Eldorado Buckbean Bo yes Transitional Sloping
p247 Stanislaus Mound Fen yes Transitional Sloping
p242 Stanislaus St. Mary's Pa yes Transitional Sloping
SO78721 Tahoe Basi Below Ginny YES Sloping Salix-Carex fen w/ Meesia triquetra & Br Sal
SO7341 Tahoe Basi w. of Star Lak NO Sloping Meadow dominated by VERCAL & Care Mea
19SOAPF2 Tahoe Basi Fountain Plac No Sloping Part of a large meadow complex. Sm
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Alliance: Carex simulata

1310 2551 1708.4

0 6.9927 1.9355

Association: Carex simulata
Surveys: 12

4.28 7.6 6.533

0 228 126

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CASI2 Carex simulata 100 58 20 90 X X X
CANE2 Carex nebrascensis 42 1.1 1 3
CAUT Carex utriculata 42 0.2 0.1 1
ELQU2 Eleocharis quinqueflora 33 2.7 2 15
MIPR Mimulus primuloides 33 1 3 3
HYAN2 Hypericum anagalloides 25 0.7 0.1 7
PEPA21 Perideridia parishii 25 0.4 1 3
GATR2 Galium trifidum 25 0.3 0.1 3
DREPA3 Drepanocladus sp. 25 7.5 15 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p88 Lassen Cooper Swa yes Basin
p84 Lassen Humbug (Big yes Transitional Sloping
p80 Lassen Humbug (Big yes Transitional Sloping
p291 Lassen Willow Lake yes Basin
p40 Lassen NP Lee Camp Fe yes Transitional Sloping
p295 Lassen NP Drakesbad M yes
9LssnDCB Modoc
MNMF059c Plumas McNair Mead Yes Sloping Long meadow next to highway with Sulp digi
MNMF059b Plumas McNair Mead Yes Sloping Long meadow next to highway with Sulp digi
p145 Sequoia Jupiter Mushr yes Transitional Sloping
13MCR01B Sequoia yes Basin Floa
SO7581 Tahoe Basi W. of Genoa YES Basin Relatively large floating fen taking up m Soi
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Alliance: Carex simulata

0 3.5 1.7333

Association: Carex simulata-Carex scopulorum (Provisional)
Surveys: 4

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 25 0.05 0.2 0.2
VAUL Vaccinium uliginosum 25 0.05 0.2 0.2
CAVE6 Carex vesicaria 100 11 1 17 X
CASCB Carex scopulorum var. bracteosa 100 10 5 15 X
CASI2 Carex simulata 100 9.8 2 20 X
ELQU2 Eleocharis quinqueflora 100 3.8 0.2 5 X
MUFI2 Muhlenbergia filiformis 100 3.1 0.2 10 X
ORALA3 Oreostemma alpigenum var. andersonii 100 0.9 0.2 2 X
MIPR Mimulus primuloides 75 12 10 25 X
HYAN2 Hypericum anagalloides 75 1.8 1 5 X
DOAL Dodecatheon alpinum 75 0.2 0.2 0.2 X
DEDA Deschampsia danthonioides 75 0.2 0.2 0.2 X
POBI6 Polygonum bistortoides 50 0.3 0.2 1
SAOR2 Saxifraga oregana 50 0.3 0.2 1
EPILO Epilobium sp. 50 0.1 0.2 0.2
NAOF Nasturtium officinale 50 0.1 0.2 0.2
SPIRA2 Spiranthes sp. 50 0.1 0.2 0.2
TRMO2 Trifolium monanthum 25 2.5 10 10
CAEC Carex echinata 25 1.8 7 7
OXOC Oxypolis occidentalis 25 0.5 2 2
CAREX Carex sp. 25 0.3 1 1
JUOX Juncus oxymeris 25 0.05 0.2 0.2
TROCO Triantha occidentalis ssp occidentalis 25 0.05 0.2 0.2
PERID Perideridia sp. 25 0.05 0.2 0.2
JUNCU Juncus sp. 25 0.05 0.2 0.2
JUOR Juncus orthophyllus 25 0.05 0.2 0.2
GLYCE Glyceria sp. 25 0.05 0.2 0.2
GESI3 Gentianopsis simplex 25 0.05 0.2 0.2
EQUIS Equisetum sp. 25 0.05 0.2 0.2
CUSCU Cuscuta sp. 25 0.05 0.2 0.2
LOTUS Lotus sp. 25 0.05 0.2 0.2
PHILO3 Philonotis sp. 100 50 15 86 X X X
BRYUM Bryum sp. 25 0.8 3 3
AUPA70 Aulacomnium palustre 25 0.5 2 2
PTPA Ptychostomum pacificum 25 0.05 0.2 0.2
DREPA3 Drepanocladus sp. 25 0.05 0.2 0.2

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
13ALO01A Sequoia yes Sloping Sta
13SRO02A Sequoia yes Sloping Sta
13SRO01A Sequoia yes Sloping <Nu
13ROU01A Sequoia yes Sloping <Nu
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Alliance: Carex simulata

1741 2738 2118.5

0 7.8702 3.0918

Association: Carex simulata-Carex utriculata
Surveys: 17

5.6 7.6 6.6313

0 136 42.333

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CASI2 Carex simulata 100 40 10 70 X X
CAUT Carex utriculata 88 16 1 40 X
CAVE6 Carex vesicaria 41 5.3 1 38
CANE2 Carex nebrascensis 41 4.8 7 15
EPCI Epilobium ciliatum 35 0.5 0.1 3
DECE Deschampsia cespitosa 29 1.3 0.1 15
ORALA3 Oreostemma alpigenum var. andersonii 29 0.4 1 3
MIPR Mimulus primuloides 24 2.4 0.1 20
AGROS Agrostis sp. 24 1.5 1 10
ELMA5 Eleocharis macrostachya 24 1.4 0.1 15
VIMA2 Viola macloskeyi 24 1.0 0.1 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p110 Eldorado Buckbean Bo yes
p296 Lassen NP Drakesbad M yes
p299 Lassen NP Drakesbad M yes
p298 Lassen NP Drakesbad M yes
p297 Lassen NP Drakesbad M yes
PF068b Plumas Parnassia Fe Yes Sloping Dry-looking over most of area. Shrubs d digi
SSF061c Plumas Slender Sedg No Basin Drainage north of the west arm of Grass digi
p139 Sequoia North Round yes Transitional Sloping
p140 Sequoia North Round yes Transitional Sloping
p180 Sierra House Creek yes High PP Rich Sloping
p181 Sierra House Creek yes High PP Rich Sloping
p187 Sierra Lower Ahart yes Transitional Sloping
p210 Sierra Roadside Me yes Transitional Sloping
p257 Tahoe Bottomless F yes Transitional Sloping
LTBGL2 Tahoe Basi Grass Lake   Grass Lake meadow Plot 2USDA Fo
SO71131 Tahoe Basi Lam Watah No Basin Carex fen in larger meadow Car
SO71761 Tahoe Basi Meiss Lake yes Basin Mixed Carex dominated fen Mix
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Alliance: Carex subfusca (Provisional)

1765 1786 1772.3

0 1 0.6667

Association: Carex subfusca (Provisional)
Surveys: 3

6.300 6.6 6.4333

181 242 202.33

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CASU6 Carex subfusca 100 47 15 63 X X X
CAUT Carex utriculata 67 5.0 0.1 15
CANE2 Carex nebrascensis 67 5.0 0.1 15
DOHE Dodecatheon hendersonii 67 0.07 0.1 0.1
JUME4 Juncus mexicanus 33 5 15 15
SAOR2 Saxifraga oregana 33 1 3 3
RANUN Ranunculus sp. 33 1 3 3
ELQU2 Eleocharis quinqueflora 33 1 3 3
TRIFO Trifolium sp. 33 0.03 0.1 0.1
POA Poa sp. 33 0.03 0.1 0.1
MUFI2 Muhlenbergia filiformis 33 0.03 0.1 0.1
EPCI Epilobium ciliatum 33 0.03 0.1 0.1
PHILO3 Philonotis sp. 33 5 15 15
DREPA3 Drepanocladus sp. 33 1 3 3
MARCH Marchantia sp. 33 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
WF052d Plumas Waterbed Fe Yes Sloping Large area with collapsed spring mound digi
UOF056b Plumas Upper Oldho Yes Sloping Large fen with spring mounds and sever digi
SF053a Plumas Sulphur Fen Yes Sloping Very wet fen fed by upstream spring. Su digi
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Alliance: Carex subnigricans

2621 3340 2916.5

0 4 2

Association: Carex subnigricans-Deschampsia cespitosa
Surveys: 4

6.300 6.5 6.4000

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
VAUL Vaccinium uliginosum 25 0.03 0.1 0.1
KAMI Kalmia microphylla 25 0.03 0.1 0.1
CASU7 Carex subnigricans 100 56 38 85 X X X
DECE Deschampsia cespitosa 75 28 38 38 X X
PEPA21 Perideridia parishii 75 2.3 3 3 X
ASTER Aster sp. 75 1.5 0.1 3 X
PACA18 Parnassia californica 50 1.5 3 3
MIPR Mimulus primuloides 25 0.8 3 3
CAREX Carex sp. 25 0.8 3 3
CASTI2 Castilleja sp. 25 0.03 0.1 0.1
2MOSS Moss 25 0.8 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
454Temp1 Inyo Templeton M No Basin
454McC2 Inyo Basin
454McC1 Inyo Yes Basin
453GemL1 Inyo off Rock Cree No Sloping
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Alliance: Darlingtonia californica

1817 1903 1877.4

3.5 21.256 9.9222

Association: Darlingtonia californica
Surveys: 7

5.1 6.5 5.704

15 53.400 34.200

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
DACA5 Darlingtonia californica 100 49 15 80 X X
NACA2 Narthecium californicum 86 18 3 38 X
CAEC Carex echinata 57 3.3 3 12
HEBI Helenium bigelovii 57 1.2 0.2 3
ORALA3 Oreostemma alpigenum var. andersonii 57 1.0 0.1 5
DRRO Drosera rotundifolia 43 5 5 15
JUEN Juncus ensifolius 43 4.7 3 15
PHBO2 Phalacroseris bolanderi 43 4.4 1 15
ELDE2 Eleocharis decumbens 43 2.6 2 10
CALU7 Carex luzulina 43 0.5 0.2 3
TROCO Triantha occidentalis ssp occidentalis 43 0.5 0.2 2
CALE4 Caltha leptosepala 29 4.4 1 30
JUHO Juncus howellii 29 1.4 3 7
CASCB Carex scopulorum var. bracteosa 29 0.5 0.2 3
JUARB5 Juncus arcticus var balticus 29 0.4 1 2
HAAL2 Hastingsia alba 29 0.3 0.2 2
SISYR Sisyrinchium sp. 29 0.3 0.2 2
ERCR4 Eriophorum criniger 29 0.2 0.2 1
MUAN Muhlenbergia andina 29 0.2 0.2 1
AGID Agrostis idahoensis 29 0.06 0.2 0.2
PACA18 Parnassia californica 29 0.04 0.1 0.2
PHILO3 Philonotis sp. 43 4.7 3 15
SPHAG2 Sphagnum sp. 43 3 3 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
WBCC01I Shasta-Trini West Branch Yes Sloping Fairly flat and open wet meadow/fen sur Nar
WBCC01H Shasta-Trini West Branch Unc Sloping Fairly flat and open wet meadow/fen sur Dar
WBCC01C Shasta-Trini West Branch Yes Sloping Fairly flat and open wet meadow/fen sur Dar
p264 Tahoe Bowman Vie yes Transitional Sloping
cr04 Tahoe Celina Ridge No Sloping Not a fen, TOC=8.41. Sloping meadow core
cr03 Tahoe Celina Ridge Yes Sloping Sloping, aspect SE, no canopy, alders core
cr01 Tahoe Celina Ridge Yes Sloping Dominated by Darlingtonia, alder core
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Alliance: Deschampsia cespitosa

2616 3643 3015.9

0 15 7

Association: Deschampsia cespitosa-Perideridia parishii
Surveys: 15

6.300 7.2 6.8250

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SALIX Salix sp. 27 5.2 0.1 38
DECE Deschampsia cespitosa 100 59 38 85 X X X
CAREX Carex sp. 53 19 0.1 63
PEPA21 Perideridia parishii 53 1.8 0.1 15
DOJE Dodecatheon jeffreyi 53 0.4 0.1 3
MIPR Mimulus primuloides 40 5.1 3 38
ASTER Aster sp. 33 2.6 3 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
454Temp4 Inyo Templeton ce Yes Basin
454Temp2 Inyo Templeton M Yes Sloping
454Rams5 Inyo Ramshaw Me Yes Sloping
454Rams4 Inyo Ramshaw Me Yes Sloping
454Rams2 Inyo Ramshaw Me Yes Sloping
454Mulk3 Inyo Mulkey Mead No Sloping
454Mulk2 Inyo Mulkey Mead Yes Basin
454Mulk1 Inyo Mulkey Mead No Sloping
454Bullf Inyo Sloping cow
453Barc3 Inyo Springs near Yes
453Barc2 Inyo Springs near Yes Sloping
453Barc1 Inyo Springs near Yes Sloping
451Algr2 Inyo Middle Alger Yes Sloping
451Algr1 Inyo Alger terrace Yes Sloping
453EvaB1 Sierra Sloping
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Alliance: Deschampsia cespitosa

2288 2288 2288

0 0 0

Association: Deschampsia cespitosa-Carex nebrascensis
Surveys: 1

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
VAUL Vaccinium uliginosum 100 3 3 3 X X X
CACA13 Carex capitata 100 38 38 38 X X
ORALA3 Oreostemma alpigenum var. andersonii 100 15 15 15 X
JUNCU Juncus sp. 100 15 15 15 X
JUME4 Juncus mexicanus 100 15 15 15 X
DECE Deschampsia cespitosa 100 15 15 15 X
MUFI2 Muhlenbergia filiformis 100 3 3 3 X
AUPA70 Aulacomnium palustre 100 3 3 3 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
19Big2F1 Tahoe Basi Big Meadow No Basin Southwest Section of Big Meadow Prop Sou
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Alliance: Dulichium arundinaceum (Provisional)

1775 1775 1775

0.1745 0.1745 0.1745

Association: Dulichium arundinaceum (Provisional)
Surveys: 3

6.34 6.34 6.34

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
DUAR3 Dulichium arundinaceum 100 52 15 70 X X X
CALA11 Carex lasiocarpa 67 12 10 25
CAVE6 Carex vesicaria 67 2 3 3
METR3 Menyanthes trifoliata 33 13 40 40
CALE8 Carex lenticularis 33 0.3 1 1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p46 Lassen Domingo Lak yes Basin
p44 Lassen Domingo Lak yes Basin
p43 Lassen Domingo Lak yes Basin
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Alliance: Eleocharis quinqueflora

1568 3172 2081.9

0 20 6.4130

Association: Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus)
Surveys: 41

5.090 8 6.6815

0 395 180.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
ELQU2 Eleocharis quinqueflora 85 26 1 90 X X
MIPR Mimulus primuloides 56 5.8 0.1 38
CAUT Carex utriculata 37 2.6 0.1 60
ORALA3 Oreostemma alpigenum var. andersonii 34 4.0 0.1 60
CANE2 Carex nebrascensis 27 1.5 0.1 15
CASI2 Carex simulata 24 3.2 0.1 40
POBI6 Polygonum bistortoides 24 0.3 0.1 3
TROCO Triantha occidentalis ssp occidentalis 22 0.5 0.1 7
DREPA3 Drepanocladus sp. 51 17 3 63
DRAD2 Drepanocladus aduncus 49 22 0.1 95
METR70 Meesia triquetra 22 4.5 2 70

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
355AIST Eldorado Yes
p215 Inyo Crispy Fen yes Low PP Rich Sloping
p226 Inyo Hornfels Fen yes Low PP Rich Sloping
p231 Inyo Hanging Fen yes Low PP Rich Sloping
p287 Lassen Oxypolis yes Low PP Rich Sloping
p129 Lassen Willow Creek yes Low PP Rich Sloping
p286 Lassen Oxypolis yes Low PP Rich Sloping
P4 Lassen Willow Creek yes
p49 Lassen Juniper yes Low PP Rich Sloping
p86 Lassen Cooper Swa yes
p41 Lassen NP Lee Camp Fe yes Low PP Rich Sloping
p39 Lassen NP Lee Camp Fe yes Low PP Rich Sloping
p38 Lassen NP Lee Camp Fe yes Low PP Rich Sloping
WF052e Plumas Waterbed Fe Yes Sloping Large area with collapsed spring mound digi
WF052c Plumas Waterbed Fe Yes Sloping Large area with collapsed spring mound digi
WF051c Plumas Woodsy Fen Yes Sloping Large area among Lodgepole pines. Sp digi
UOF056c Plumas Upper Oldho Yes Sloping Large fen with spring mounds and sever digi
MNMF059a Plumas McNair Mead Yes Sloping Long meadow next to highway with Sulp digi
UOF056a Plumas Upper Oldho Yes Sloping Large fen with spring mounds and sever digi
11050EM2 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
11056EM2 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
11056EM1 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
TMF054b Plumas Two Mound F Yes Mound 2 spring mounds near the base of a con digi
TMF054a Plumas Two Mound F Yes Mound 2 spring mounds near the base of a con digi
11050EM1 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
13CAX02 Sequoia yes
p164 Sequoia Fire Fen yes Transitional Sloping
p163 Sequoia Fire Fen yes Transitional Sloping
p159 Sequoia Rowell Mead yes Low PP Rich Sloping
13CAU01 Sequoia yes
ands03 Tahoe Anderson So Yes Sloping Beautiful site. core
p256 Tahoe Severed Limb yes Low PP Rich Sloping
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p248 Tahoe Mason Fen yes Low PP Rich Sloping
p249 Tahoe Mason Fen yes Low PP Rich Sloping
p250 Tahoe Mason Fen yes Low PP Rich Sloping
p252 Tahoe Kiln Fen yes Low PP Rich Sloping
p259 Tahoe Bottomless F yes Low PP Rich Sloping
p260 Tahoe Bottomless F yes Low PP Rich Sloping
p251 Tahoe Kiln Fen yes Low PP Rich Sloping
SO71222 Tahoe Basi Fountain Plac YES Sloping Small partially floating fen within larger Par
SO71836B Tahoe Basi Showers Lak yes Sloping Salix-Carex fen w/ Sphagnum & Salix a In m
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Alliance: Eleocharis quinqueflora

1568 2742 2152

0 14.054 6.2517

Association: Eleocharis quinqueflora/Philonotis fontana-Bryum pseudotriquetrum
Surveys: 26

5.5 7.4 6.3853

34 150 81.75

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
ELQU2 Eleocharis quinqueflora 69 22 4 70
MIPR Mimulus primuloides 65 8.6 1 40
POBI6 Polygonum bistortoides 46 2.3 0.1 38
ORALA3 Oreostemma alpigenum var. andersonii 46 1.5 0.2 10
HYAN2 Hypericum anagalloides 42 5.3 0.2 40
JUOX Juncus oxymeris 42 3 0.2 15
MUFI2 Muhlenbergia filiformis 42 2.7 0.1 30
OXOC Oxypolis occidentalis 35 2.7 1 20
CAEC Carex echinata 35 2 0.1 22
SPRO Spiranthes romanzoffiana 31 0.07 0.1 1
DECE Deschampsia cespitosa 27 0.4 0.1 5
ELPA4 Eleocharis parishii 23 13 15 85
DRRO Drosera rotundifolia 23 0.4 0.1 5
SAOR2 Saxifraga oregana 23 0.2 0.1 3
PEAT Pedicularis attollens 23 0.1 0.1 2
PHILO3 Philonotis sp. 42 23 15 89
PHFO6 Philonotis fontana 31 19 20 90
BRPS70 Bryum pseudotriquetrum 27 11 20 60

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p92 Eldorado Wrights Lake yes Low PP Rich Sloping
p131 Lassen Willow Creek yes Low PP Rich Sloping
P1 Lassen Willow Creek yes
p76 Lassen Willow Creek yes Low PP Rich Sloping
13HCO01A Sequoia yes Basin Muc
13MOS01A Sequoia yes Sloping <Nu
13NEC01B Sequoia yes Basin
13ROU01C Sequoia yes Sloping Man
p134 Sequoia Mosquito Me yes Low PP Rich Sloping
13FRO02A Sequoia yes Sloping <Nu
p153 Sequoia Junction Mea yes Low PP Rich Sloping
p157 Sequoia Rowell Mead yes Low PP Rich Sloping
p165 Sequoia Sphagnum F yes Low PP Rich Sloping
p167 Sequoia Sphagnum F yes Low PP Rich Sloping
p168 Sequoia Moraine Fen yes Low PP Rich Sloping
p214 Sierra Long Meado yes Low PP Rich Sloping
p209 Sierra Roadside Me yes Low PP Rich Sloping
523M1111 Sierra Lower Gordo No Mound Ver
506M971 Sierra 506M97 Slope
504M611 Sierra 504M61 No Slope/Mound
504M601 Sierra Rusty's Mead No Slope Soi
504M491 Sierra 504M49 Yes Basin Pro
p186 Sierra Lower Ahart yes Low PP Rich Sloping
p200 Sierra Trapezoid Me yes Low PP Rich Sloping
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p206 Sierra Steep Meado no Low PP Rich Sloping
523M1112 Sierra Upper Gordo No Basin
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Alliance: Eleocharis quinqueflora

1272 3244 2247.6

0 28.675 5.6541

Association: Eleocharis quinqueflora
Surveys: 40

5.010 8.3000 6.1700

0 411 89.045

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
ELQU2 Eleocharis quinqueflora 73 38 30 85 X
ORALA3 Oreostemma alpigenum var. andersonii 30 1.1 0.1 15
ELEOC Eleocharis sp. 28 13 15 85
DECE Deschampsia cespitosa 28 1.3 1 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p124 Eldorado Mckinstry 2 yes
356RANA Eldorado no name Yes Sloping  Ran
p103 Eldorado Lost yes Low PP Rich Sloping
p127 Eldorado McKinstry Me yes Low PP Rich Sloping
p228 Inyo Hornfels Fen yes
453Crisp Inyo LLV Mack/Ma Yes Sloping Floating mat Slo
453Ab219 Inyo Meadow abo Basin Veg
452Gold1 Inyo Gold Mine tra Yes Sloping Sloping meadow
p216 Inyo Crispy Fen yes Low PP Rich Sloping
452Alka2 Inyo Alkali Flat No
452Alka1 Inyo Alkali Flat No Sloping
451WetM3 Inyo Wet Meadow No Sloping
451Sawm2 Inyo Sawmill Mea Yes Sloping larg
451Sawm1 Inyo Sawmill Mea Sloping larg
451nOwen Inyo North of Owe No Basin UTM
452CrGl1 Inyo Crooked Mea No Basin
p82 Lassen Humbug (Big yes
NF062d Plumas Narthecium F No Basin Spring fed opening in dry forest above digi
AF058a Plumas Alkali Fen 11- Yes Mound Lg very wet fen in huge meadow. Cattle digi
P12 Plumas Greens Flat yes Low PP Rich Sloping
AF058b Plumas Alkali Fen 11- Yes Sloping Lg very wet fen in huge meadow. Cattle digi
SF067a Plumas Sundew Fen Yes Basin A 1.5 acre opening in a mixed conifer fo digi
p72 Plumas Smith Lake yes
p29 Plumas Waters Bog yes
p52 Plumas Arkansas yes Transitional Sloping
p57 Plumas First Fen yes Transitional Sloping
13CAX01 Sequoia yes
p136 Sequoia Split Meadow yes
p149 Sequoia Jupiter Mushr yes
13TAY01 Sequoia yes
13CAU02 Sequoia uncertain
p19 Shasta-Trini Saddle Gulch yes Low PP Rich Sloping
p204 Sierra Trapezoid Me yes
504M2091 Sierra Poison Mead Slope Hig
p194 Sierra East Dinky La yes
p268 Tahoe Pat Yore Flat yes
p276 Tahoe Pat Yore Flat yes
SO77913 Tahoe Basi Incline Lake YES Sloping Salix-Carex meadow w/ large Meesia tri Eleo
SO71221 Tahoe Basi Fountain Plac YES Sloping Small partially floating fen within larger Par
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
SO78711 Tahoe Basi Ginny Lake yes Sloping Partially floating fen w/ ponds and Mees Nea
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Alliance: Eriophorum spp. Saturated

1177 1177 1177

14.1 14.1 14.1

Association: Eriophorum criniger
Surveys: 1

7.08 7.08 7.08

330 330 330

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CADE27 Calocedrus decurrens 100 0.2 0.2 0.2 X X X
RHOC Rhododendron occidentale 100 0.2 0.2 0.2 X X X
ERCR4 Eriophorum criniger 100 45 45 45 X X X
MUAN Muhlenbergia andina 100 35 35 35 X X
DECE Deschampsia cespitosa 100 5 5 5 X
HAAL2 Hastingsia alba 100 3 3 3 X
TROCO Triantha occidentalis ssp occidentalis 100 0.2 0.2 0.2 X
SYSP Symphyotrichum spathulatum 100 0.2 0.2 0.2 X
SISYR Sisyrinchium sp. 100 0.2 0.2 0.2 X
RHMA1 Rhizomnium magnifolium 100 0.2 0.2 0.2 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
52SG01C Shasta-Trini Saddle Gulch Unc Sloping Small, narrow fen in upper drainage of s Erio
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Alliance: Glyceria (elata, striata)

2551 2551 2551

6.9927 6.9927 6.9927

Association: Glyceria elata
Surveys: 1

7.01 7.01 7.01

62 62 62

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
GLST Glyceria elata 100 95 95 95 X X X
CAUT Carex utriculata 100 1 1 1 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p147 Sequoia Jupiter Mushr yes Basin
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Alliance: Helenium bigelovii (Provisional)

1633 1669 1651

17.6 67.5 42.55

Association: Helenium bigelovii (Provisional)
Surveys: 2

6.800 6.8000 6.8000

16.5 16.5 16.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
HEBI Helenium bigelovii 100 56 37 75 X X X
HYAN2 Hypericum anagalloides 100 14 2 26 X
STRIR3 Stachys rigida var. rigida 100 1.6 0.2 3 X
AGID Agrostis idahoensis 100 1.1 0.2 2 X
EPILO Epilobium sp. 100 0.2 0.2 0.2 X
CASTI2 Castilleja sp. 50 6 12 12
JUEF Juncus effusus 50 6 12 12
GLYCE Glyceria sp. 50 2.5 5 5
SYSP Symphyotrichum spathulatum 50 1.5 3 3
CALE4 Caltha leptosepala 50 1 2 2
POBI6 Polygonum bistortoides 50 0.5 1 1
CUSCU Cuscuta sp. 50 0.5 1 1
CAQU2 Camassia quamash 50 0.1 0.2 0.2
CAREX Carex sp. 50 0.1 0.2 0.2
LUZUL Luzula sp. 50 0.1 0.2 0.2
MIMO3 Mimulus moschatus 50 0.1 0.2 0.2
TROCO Triantha occidentalis ssp occidentalis 50 0.1 0.2 0.2
POLYXX unknown Polygonaceae 50 0.1 0.2 0.2
VIOLA Viola sp. 50 0.1 0.2 0.2
ACCO4 Aconitum columbianum 50 0.1 0.2 0.2
PHILO3 Philonotis sp. 100 11 1 20 X X
MPTPS Ptychostomum pseudotriquetrum 50 7 14 14
BRYUM Bryum sp. 50 2 4 4
2MOSS Moss 50 0.1 0.2 0.2
BRFR70 Brachythecium frigidum 50 0.1 0.2 0.2
CHILO2 Chiloscyphus sp. 50 0.1 0.2 0.2

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
52SFM06B Shasta-Trini Kerlin Fen Unc Sloping Sloping fen below dirt road, likely spring Hel
52SFM01B Shasta-Trini Mill Fen No Sloping Sloping fen-meadow among sugar pine, Hel
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Alliance: Juncus arcticus

2560 2736 2674

5 5 5

Association: Juncus arcticus var. balticus
Surveys: 3

6.800 6.8000 6.8000

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 67 2 3 3 X
SALIX Salix sp. 67 2 3 3 X
JUARB5 Juncus arcticus var balticus 100 46 38 63 X X
PEPA21 Perideridia parishii 100 25 0.1 38 X
MIPR Mimulus primuloides 100 11 3 15 X
VECA2 Veratrum californicum 67 14 3 38
CAUT Carex utriculata 67 10 15 15
DECE Deschampsia cespitosa 67 6 3 15
ASTER Aster sp. 67 2 3 3
DOJE Dodecatheon jeffreyi 67 0.07 0.1 0.1
BRCI2 Bromus ciliatus 33 5 15 15
HOBR2 Hordeum brachyantherum 33 1 3 3
ACCO4 Aconitum columbianum 33 0.03 0.1 0.1
GESI3 Gentianopsis simplex 33 0.03 0.1 0.1
JUNCU Juncus sp. 33 0.03 0.1 0.1
PHAL2 Phleum alpinum 33 0.03 0.1 0.1
2MOSS Moss 33 1 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
453Arts2 Inyo Pack station No
451Yost2 Inyo Yost Meadow No Sloping wes
451Yost1 Inyo Yost Meadow No Sloping by r
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Alliance: Juncus arcticus

1741 1789 1772.3

0 1 0.5

Association: Juncus arcticus var. mexicanus
Surveys: 8

6.7 6.8000 6.75

117 117 117

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
JUME4 Juncus mexicanus 100 32 15 63 X X
ELQU2 Eleocharis quinqueflora 75 17 15 38 X
CANE2 Carex nebrascensis 63 11 3 38
MIPR Mimulus primuloides 63 7.7 3 38
CAREX Carex sp. 63 6.0 0.1 15
SAOR2 Saxifraga oregana 50 2.3 0.1 15
CAUT Carex utriculata 25 2.3 3 15
DOHE Dodecatheon hendersonii 25 0.8 3 3
ORALA3 Oreostemma alpigenum var. andersonii 25 0.4 0.1 3
PHILO3 Philonotis sp. 25 9.4 38 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
MHF055b Plumas Mud Hole Fe Yes Mound Several spring mounds in long narrow digi
MHF055a Plumas Mud Hole Fe Yes Mound Several spring mounds in long narrow digi
GLF065e Plumas Graeagle Lod Yes Sloping Large area with many shrubs and trees digi
AF058e Plumas Alkali Fen 11- No Sloping Lg very wet fen in huge meadow. Cattle digi
11056JM2 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
11056JM1 Plumas Upper Oldho yes see DatabaseID UOF056a-d for more in
11050JM2 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
11050JM1 Plumas Oldhouse Fe yes see DatabaseIDs OF050a-d for more in
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Alliance: Juncus nevadensis

1764 2080 1889.3

0 9 3.5

Association: Juncus nevadensis
Surveys: 4

6 6.18 6.06

0 0 0

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
JUNE Juncus nevadensis 100 38 15 63 X X X
CAVE6 Carex vesicaria 50 7.5 15 15
MIPR Mimulus primuloides 50 4.5 3 15
CAUT Carex utriculata 25 9.4 38 38
CALE8 Carex lenticularis 25 3.8 15 15
CASI2 Carex simulata 25 3.8 15 15
MUFI2 Muhlenbergia filiformis 25 0.8 3 3
ALVA Allium validum 25 0.8 3 3
GLST Glyceria elata 25 0.8 3 3
HYAN2 Hypericum anagalloides 25 0.8 3 3
CAREX Carex sp. 25 0.03 0.1 0.1
DECE Deschampsia cespitosa 25 0.03 0.1 0.1
HEBI Helenium bigelovii 25 0.03 0.1 0.1
JUME4 Juncus mexicanus 25 0.03 0.1 0.1
ORALA3 Oreostemma alpigenum var. andersonii 25 0.03 0.1 0.1
PEPA21 Perideridia parishii 25 0.03 0.1 0.1
POBI6 Polygonum bistortoides 25 0.03 0.1 0.1
SCMI2 Scirpus microcarpus 25 0.03 0.1 0.1
VECA2 Veratrum californicum 25 0.03 0.1 0.1
VIMA2 Viola macloskeyi 25 0.03 0.1 0.1
CALE4 Caltha leptosepala 25 0.03 0.1 0.1
PHILO3 Philonotis sp. 25 3.8 15 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
NF062e Plumas Narthecium F No Basin Spring fed opening in dry forest above digi
GLF065d Plumas Graeagle Lod Yes Basin Large area with many shrubs and trees digi
382 Stanislaus Sword lake A Yes trail 3 19E0S Swo
gv01 Tahoe Gold Valley 0 Yes Sloping Alders amd willows surround and within, core
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Alliance: Kobresia myosuroides

2986 3061 3004.8

0.1745 13.165 3.4222

Association: Kobresia myosuroides-Thalictrum alpinum
Surveys: 4

7.5 8 7.625

250 250 250

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SABR Salix brachycarpa 100 16 15 20 X X X
ARUV Arctostaphylos uva-ursi 100 4 1 10 X
KOMY Kobresia myosuroides 100 33 20 40 X X
THAL Thalictrum alpinum 100 15 10 20 X
CASC10 Carex scirpoidea 100 9.3 5 20 X
TRPU18 Trichophorum pumilum 100 5 3 7 X
JUARB5 Juncus arcticus var balticus 100 3.3 2 5 X
GEHO3 Gentianopsis holopetala 75 0.8 1 1 X
PEFL3 Penstemon floridus 50 1.8 2 5
PAPA9 Parnassia parviflora 50 0.3 0.1 1
ELQU2 Eleocharis quinqueflora 25 0.8 3 3
DECE Deschampsia cespitosa 25 0.3 1 1
EQAR Equisetum arvense 25 0.03 0.1 0.1
OXOC Oxypolis occidentalis 25 0.03 0.1 0.1
PEAT Pedicularis attollens 25 0.03 0.1 0.1
CAST51 Campylium stellatum 25 0.3 1 1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p232 Inyo Hanging Fen yes Extreme Rich Sloping
p225 Inyo Mildred Lake yes Extreme Rich Sloping
p224 Inyo Mildred Lake yes Extreme Rich Sloping
p223 Inyo Mildred Lake yes Extreme Rich Sloping
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Alliance: Mimulus guttatus

1310 2695 2002.5

1.7455 2.6186 2.1820

Association: Mimulus guttatus
Surveys: 2

6.1 7.1 6.6

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
MIGU Mimulus guttatus 100 15 15 15 X X
SAOR2 Saxifraga oregana 100 10 5 15 X
EPHA Epilobium halleanum 100 4 3 5 X
NAOF Nasturtium officinale 50 20 40 40
VEAM2 Veronica americana 50 2.5 5 5
STLO2 Stellaria longipes 50 0.5 1 1
DRAD2 Drepanocladus aduncus 50 2.5 5 5
DREPA3 Drepanocladus sp. 50 1.5 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p83 Lassen Humbug (Big yes
p156 Sequoia Rowell Mead yes Transitional Sloping
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Alliance: Muhlenbergia filiformis (Provisional)

2117 2509 2313

0 3 1.5

Association: Muhlenbergia filiformis (Provisional)
Surveys: 2

6.16 6.2 6.18

70 70 70

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
KAMI Kalmia microphylla 50 1.5 3 3 X
MUFI2 Muhlenbergia filiformis 100 50 38 63 X X X
CAAQ Carex aquatilis 50 7.5 15 15
ELEOC Eleocharis sp. 50 7.5 15 15
POBI6 Polygonum bistortoides 50 1.5 3 3
ASTER Aster sp. 50 1.5 3 3
CAREX Carex sp. 50 1.5 3 3
PERID Perideridia sp. 50 1.5 3 3
SCCO Scirpus congdonii 50 1.5 3 3
ORALA3 Oreostemma alpigenum var. andersonii 50 1.5 3 3
CAUT Carex utriculata 50 0.05 0.1 0.1
ELQU2 Eleocharis quinqueflora 50 0.05 0.1 0.1
MIPR Mimulus primuloides 50 0.05 0.1 0.1
PEGR2 Pedicularis groenlandica 50 0.05 0.1 0.1
SPHAG2 Sphagnum sp. 50 0.05 0.1 0.1
PHILO3 Philonotis sp. 50 0.05 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
HF063b Plumas Hellgramite F Yes Basin rocky basin scoured by glaciers. Berms digi
SO71241 Tahoe Basi NE of Hell Ho yes Sloping Carex aquatilis-Eleocharis fen Car
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Alliance: Narthecium californicum-Triantha occidentalis

1177 2212 1818.3

0 40 10.842

Association: Narthecium californicum
Surveys: 29

4.99 7.0100 6.0316

12 243 89.475

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
NACA2 Narthecium californicum 100 59 1 95 X X X
TROCO Triantha occidentalis ssp occidentalis 83 4.1 0.1 25 X
CAEC Carex echinata 52 5.3 2 40
CALU7 Carex luzulina 48 1.0 0.1 10
PACA18 Parnassia californica 45 1.0 0.1 8
CAQU2 Camassia quamash 45 0.8 0.2 5
DRRO Drosera rotundifolia 41 2.7 0.1 38
ORALA3 Oreostemma alpigenum var. andersonii 41 0.6 0.1 5
JUNE Juncus nevadensis 34 2.0 0.1 15
CALE4 Caltha leptosepala 34 1.8 0.1 15
HYAN2 Hypericum anagalloides 34 1.1 0.1 15
DACA5 Darlingtonia californica 28 1 1 5
HEBI Helenium bigelovii 28 0.6 0.1 6
JUEN Juncus ensifolius 28 0.5 0.1 10
CAUT Carex utriculata 24 1.8 0.2 15
PEPA21 Perideridia parishii 21 1.1 2 10
LOOB2 Lotus oblongifolius 21 0.7 0.1 7

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p120 Eldorado Mckinstry 2 yes Transitional Sloping
p123 Eldorado Mckinstry 2 yes
p54 Plumas Arkansas yes Transitional Sloping
p66 Plumas China Gulch yes Transitional Sloping
p64 Plumas Terraced Fen yes Transitional Sloping
p62 Plumas Terraced Fen yes Transitional Sloping
p60 Plumas First Fen yes Transitional Sloping
p56 Plumas First Fen yes Transitional Sloping
P10 Plumas Greens Flat yes Transitional Sloping
MF070a Plumas Madia Fen 11 Yes Sloping Small opening in dry forest, fen is surro digi
52SG01B Shasta-Trini Saddle Gulch Yes Sloping Small, narrow fen in upper drainage of s Nar
52SFM07B Shasta-Trini Mistletoe Fen Yes Sloping Long narrow sloping fen with fallen logs Nar
52SFM05B Shasta-Trini Jennings Fen Yes Sloping Sloping fen below dirt road, likely spring
52SFM02A Shasta-Trini Blake Fen Yes Sloping Sloping fen-meadow among sugar pine, Nar
p20 Shasta-Trini Saddle Gulch yes Transitional Sloping
52SFM01A Shasta-Trini Mill Fen Yes Sloping Sloping fen-meadow among sugar pine, Nar
52SFM04B Shasta-Trini Doehop Fen Unc Sloping Long sloping fen below dirt road, many 
P15 Shasta-Trini South Fork M yes Transitional Sloping
P17 Shasta-Trini South Fork M yes Transitional Sloping
WBCC01G Shasta-Trini West Branch Yes Sloping Fairly flat and open wet meadow/fen sur Nar
WBCC01E Shasta-Trini West Branch Yes Sloping Fairly flat and open wet meadow/fen sur Eleo
P16 Shasta-Trini South Fork M yes Transitional Sloping
520M202 Sierra 520M20 Yes Slope *Slo
bm01 Tahoe Barren Mine, Yes Sloping Small opening surrounded by alders core
p263 Tahoe Bowman Vie yes Transitional Sloping
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p265 Tahoe Pat Yore Flat yes Transitional Sloping
p270 Tahoe Pat Yore Flat yes Transitional Sloping
p279 Tahoe Murphy Flat yes Transitional Sloping
p283 Tahoe Hidden Fen yes
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Alliance: Narthecium californicum-Triantha occidentalis

1174 1767 1602.5

0 10.510 5.3776

Association: Triantha occidentalis (Provisional)
Surveys: 4

5.74 6.4000 6.2100

148 198 169.33

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PIJE Pinus jeffreyi 25 0.5 2 2
ALINT Alnus incana ssp. tenuifolia 25 20 80 80
LEGL Ledum glandulosum 25 0.03 0.1 0.1
TROCO Triantha occidentalis ssp occidentalis 100 16 15 20 X X
ORALA3 Oreostemma alpigenum var. andersonii 100 0.8 0.1 3 X
PEPA21 Perideridia parishii 75 4.8 1 15 X
PACA18 Parnassia californica 75 4.5 0.1 15 X
JUNE Juncus nevadensis 75 0.8 0.1 3 X
CAREX Carex sp. 50 1.5 3 3.1
HEBI Helenium bigelovii 50 0.8 0.1 3
EQAR Equisetum arvense 50 0.05 0.1 0.1
SPRO Spiranthes romanzoffiana 50 0.05 0.1 0.1
DECE Deschampsia cespitosa 50 0.05 0.1 0.1
CAAL7 Carex alma 25 3.8 15 15
DACA5 Darlingtonia californica 25 1.3 5 5
OREL4 Oreostemma elatum 25 0.8 3 3
HAAL2 Hastingsia alba 25 0.5 2 2
ARLO6 Arnica longifolia 25 0.3 1 1
CAEC Carex echinata 25 0.3 1 1
JUEN Juncus ensifolius 25 0.03 0.1 0.1
SPCA5 Sphenosciadium capitellatum 25 0.03 0.1 0.1
SIID Sisyrinchium idahoense 25 0.03 0.1 0.1
SETR Senecio triangularis 25 0.03 0.1 0.1
RHAL3 Rhynchospora alba 25 0.03 0.1 0.1
OXOC Oxypolis occidentalis 25 0.03 0.1 0.1
MIGU Mimulus guttatus 25 0.03 0.1 0.1
CAQU2 Camassia quamash 25 0.03 0.1 0.1
JUME4 Juncus mexicanus 25 0.03 0.1 0.1
HYSCS2 Hypericum scouleri ssp scouleri 25 0.03 0.1 0.1
HYPE Hypericum perforatum 25 0.03 0.1 0.1
HYAN2 Hypericum anagalloides 25 0.03 0.1 0.1
DROSE Drosera sp. 25 0.03 0.1 0.1
DACA3 Danthonia californica 25 0.03 0.1 0.1
CAUT Carex utriculata 25 0.03 0.1 0.1
CALA11 Carex lasiocarpa 25 0.03 0.1 0.1
LUSU7 Luzula subcongesta 25 0.03 0.1 0.1
2MOSS Moss 25 3.8 15 15
KYBO Kyhosia bolanderi 25 0.03 0.1 0.1
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
PF068c Plumas Parnassia Fe Yes Sloping Dry-looking over most of area. Shrubs d digi
P23 Plumas Butterfly Valle yes Transitional Sloping
NTF069a Plumas New Trail Fe Yes Sloping Spring-fed opening bordered on E by dr digi
MF070b Plumas Madia Fen 11 Yes Sloping Small opening in dry forest, fen is surro digi
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Alliance: Narthecium californicum-Triantha occidentalis

1653 1653 1653

Association: Triantha occidentalis/Sphagnum teres
Surveys: 3

4.28 4.28 4.28

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
KAMI Kalmia microphylla 100 3.7 1 7 X X X
VAUL Vaccinium uliginosum 67 4 5 7
TROCO Triantha occidentalis ssp occidentalis 100 27 20 40 X X
DRRO Drosera rotundifolia 100 4.3 3 7 X
METR3 Menyanthes trifoliata 100 3.4 0.1 5 X
RHAL3 Rhynchospora alba 67 15 15 30
CALI7 Carex limosa 67 4 2 10
DRAN Drosera anglica 67 3.3 5 5
SCPAA3 Scheuchzeria palustris ssp. americana 67 1 1 2
CASI2 Carex simulata 33 5 15 15
CALA11 Carex lasiocarpa 33 1.7 5 5
COPA28 Comarum palustre 33 1 3 3
ERGR8 Eriophorum gracile 33 0.3 1 1
CAEC Carex echinata 33 0.03 0.1 0.1
SPTE71 Sphagnum teres 100 49 7 80 X X X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p68 Lassen Willow Lake yes Basin
p67 Lassen Willow Lake yes Basin
p290 Lassen Willow Lake yes Basin
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Alliance: Narthecium californicum-Triantha occidentalis

1272 1272 1272

6.9927 6.9927 6.9927

Association: Triantha occidentalis-Platanthera leucostachys (Provisional)
Surveys: 2

6 6 6

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 100 8 1 15 X X X
PLDIL Platanthera dilatata var. leucostachys 100 55 40 70 X X X
TROCO Triantha occidentalis ssp occidentalis 100 8.5 7 10 X
HAAL2 Hastingsia alba 100 7 7 7 X
CALU7 Carex luzulina 100 4.5 2 7 X
MIPR Mimulus primuloides 100 2 2 2 X
HYAN2 Hypericum anagalloides 100 1.5 1 2 X
JUARB5 Juncus arcticus var balticus 100 1.5 1 2 X
PRVU Prunella vulgaris 100 1.5 1 2 X
LOOB2 Lotus oblongifolius 50 7.5 15 15
ARLO6 Arnica longifolia 50 5 10 10
ELQU2 Eleocharis quinqueflora 50 1.5 3 3
DECE Deschampsia cespitosa 50 0.5 1 1
JUEN Juncus ensifolius 50 0.5 1 1
LUCO6 Luzula comosa 50 0.5 1 1
ORALA3 Oreostemma alpigenum var. andersonii 50 0.5 1 1
PADI Panicum dichotomiflorum 50 0.5 1 1
EQAR Equisetum arvense 50 0.05 0.1 0.1
JUNE Juncus nevadensis 50 0.05 0.1 0.1
MNIUM2 Mnium sp. 50 2.5 5 5
PHFO6 Philonotis fontana 50 1.5 3 3

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p71 Plumas Smith Lake yes Transitional Sloping
p70 Plumas Smith Lake yes Transitional Sloping
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Alliance: Nuphar lutea (Provisional)

1893 1893 1893

0 0 0

Association: Nuphar lutea ssp polysepala (Provisional)
Surveys: 1

6.900 6.9000 6.9000

43 43 43

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
NUPO2 Nuphar polysepala 100 22 22 22 X X X
JUNCU Juncus sp. 100 1 1 1 X
JUARB5 Juncus arcticus var balticus 100 0.2 0.2 0.2 X
ELDE2 Eleocharis decumbens 100 0.2 0.2 0.2 X
CAREX Carex sp. 100 0.2 0.2 0.2 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
WBCC01D Shasta-Trini West Branch Unc Sloping Fairly flat and open wet meadow/fen sur NU
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Alliance: Oreostemma alpigenum-(Gentiana newberryi)

1883 1902 1892.7

3.5 7 4.6667

Association: Oreostemma alpigenum
Surveys: 3

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
CAEC Carex echinata 100 18 15 20 X
ORALA3 Oreostemma alpigenum var. andersonii 100 13 9 17 X
CALU7 Carex luzulina 100 7.1 0.2 20 X
DECE Deschampsia cespitosa 100 1.1 0.2 2 X
TROCO Triantha occidentalis ssp occidentalis 100 0.2 0.2 0.2 X
HEBI Helenium bigelovii 67 7 1 20
DANTH Danthonia sp. 67 4.3 1 12
NACA2 Narthecium californicum 67 3.4 0.2 10
GENE Gentiana newberryi 67 3.3 3 7
GEAM3 Gentianella amarella 67 2.4 0.2 7
JUARB5 Juncus arcticus var balticus 67 1 1 2
HAAL2 Hastingsia alba 67 0.4 0.2 1
ERCR4 Eriophorum criniger 67 0.4 0.2 1
DODEC Dodecatheon sp. 67 0.1 0.2 0.2
JUHO Juncus howellii 67 0.1 0.2 0.2
PEAT Pedicularis attollens 67 0.1 0.2 0.2
RAAL Ranunculus alismifolius 33 1 3 3
TRLO Trifolium longipes 33 0.7 2 2
CAREX Carex sp. 33 0.3 1 1
CASTI2 Castilleja sp. 33 0.3 1 1
PERID Perideridia sp. 33 0.3 1 1
PEDIC Pedicularis sp. 33 0.07 0.2 0.2
CYPEXX unknown Cyperaceae 33 0.07 0.2 0.2
PHILO3 Philonotis sp. 33 2.3 7 7

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
WBCC03A Shasta-Trini West Branch Unc Sloping Meadow with an incised creek running t Nar
WBCC02A Shasta-Trini West Branch Unc Sloping A flat, gently sloped meadow likely not a
WBCC01B Shasta-Trini West Branch No Sloping Fairly flat and open wet meadow/fen sur Hel
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Alliance: Oxypolis occidentalis

1568 2171 1814

0 10.510 5.4591

Association: Oxypolis occidentalis
Surveys: 10

7.4 7.4 7.4

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
OXOC Oxypolis occidentalis 100 48 15 90 X X
POBI6 Polygonum bistortoides 50 2.7 0.1 10
TRLO Trifolium longipes 40 3.6 3 20
HYAN2 Hypericum anagalloides 40 2.3 0.2 15
PEAT Pedicularis attollens 40 1.8 0.1 15
PLDIL Platanthera dilatata var. leucostachys 40 1.7 0.2 12
MIGU Mimulus guttatus 30 2.0 0.1 20
EQAR Equisetum arvense 30 1.9 2 10
EQHY Equisetum hyemale 30 1.3 3 5
SAOR2 Saxifraga oregana 30 0.9 1 7
GESI3 Gentianopsis simplex 30 0.04 0.1 0.2
DREPA3 Drepanocladus sp. 40 3 3 15
PHFO6 Philonotis fontana 30 24 70 90
PHILO3 Philonotis sp. 30 5.8 5 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p74 Lassen Willow Creek yes High PP Rich Sloping
p73 Lassen Willow Creek yes High PP Rich Sloping
p289 Lassen Oxypolis yes High PP Rich Sloping
p288 Lassen Oxypolis yes High PP Rich Sloping
p285 Lassen Oxypolis yes High PP Rich Sloping
p130 Lassen Willow Creek yes High PP Rich Sloping
13SAF01A Sequoia yes Basin <Nu
13MON01B Sequoia yes Sloping
520M511 Sierra 520M51 Yes Mound *CIV
520M201 Sierra 520M20 Yes Slope Stri
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Alliance: Oxypolis occidentalis

1568 1584 1576

6.9927 10.510 8.7516

Association: Oxypolis occidentalis-Senecio triangularis
Surveys: 2

7.4 7.4 7.4

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SETR Senecio triangularis 100 60 60 60 X X
OXOC Oxypolis occidentalis 100 35 30 40 X
MIGU Mimulus guttatus 100 6 5 7 X
CALE4 Caltha leptosepala 50 10 20 20
VETE2 Verbena tenuisecta 50 7.5 15 15
LUPO2 Lupinus polyphyllus 50 7.5 15 15
GLGR Glyceria grandis 50 7.5 15 15
DRRO Drosera rotundifolia 50 7.5 15 15
VEAM2 Veronica americana 50 5 10 10
POBI6 Polygonum bistortoides 50 3 6 6
VERON Veronica sp. 50 2.5 5 5
PLDIL Platanthera dilatata var. leucostachys 50 0.5 1 1
SPHAG2 Sphagnum sp. 50 0.5 1 1 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p75 Lassen Willow Creek yes Transitional Sloping
P2 Lassen Willow Creek yes
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Alliance: Phalacroseris bolanderi-Juncus oxymeris

1772 2434 2152.3

0 21.256 4.4469

Association: Juncus oxymeris/Philonotis fontana
Surveys: 34

4.99 6.5 5.745

12 15 13.5

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
JUOX Juncus oxymeris 91 30 5 63 X X
HYAN2 Hypericum anagalloides 50 5.6 3 38
PEAT Pedicularis attollens 50 2 0.1 15
POBI6 Polygonum bistortoides 35 2.7 0.1 15
SPRO Spiranthes romanzoffiana 35 0.2 0.1 3
SCDI Scirpus diffusus 32 6.1 3 38
MIPR Mimulus primuloides 32 4.1 3 15
CAEC Carex echinata 29 2.8 0.1 38
DRRO Drosera rotundifolia 26 1.0 0.1 15
OXOC Oxypolis occidentalis 24 2.8 3 15
CAREX Carex sp. 24 1.7 0.1 18
LOOB2 Lotus oblongifolius 24 1.1 3 15
PHBO2 Phalacroseris bolanderi 24 0.4 0.1 5
PLDIL Platanthera dilatata var. leucostachys 21 0.02 0.1 0.1
PHILO3 Philonotis sp. 82 38 3 85 X X X
AULAC2 Aulacomnium sp. 65 6.4 3 38
SPHAG2 Sphagnum sp. 44 11 3 63
DREPA3 Drepanocladus sp. 29 2.3 3 15

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
ELDNF002 Eldorado Ring Fen yes GPS, at SW corner of pot. Stand is on Sta
504M521 Sierra 504M52 Yes Slope/Basi Pea
520M263 Sierra 520M26 Yes Slope Sam
520M2613 Sierra Glen Meadow Slope
520M2611 Sierra Glen Meadow Spring Mou
520M251 Sierra 520M25 Yes Slope
520M161 Sierra 520M16 Yes Slope ME
520M152 Sierra 520M15 Yes Slope ME
04M661 Sierra 504M66 Sloping
520M091 Sierra 520M09 Yes Slope EPH
520M463 Sierra 520M46 Yes Mound EPH
21M1242 Sierra Hall Meadow
20M43 Sierra Ross Meado Slope
20M42 Sierra Ross Meado Slope
20M131 Sierra 520M13
1511S10F Sierra 11S10F Slope mea
520M1261 Sierra 520M126 Yes Slope EPH
521M251 Sierra 521M25 Yes Mound all f
523M932 Sierra 523M93 Yes Mound ME
523M931 Sierra 523M93 Yes Slope ME
521M254 Sierra 521M25 Yes Slope EPH
520M461 Sierra 520M46 Yes Mound EPH
521M252 Sierra 521M25 Yes Slope EPH
520M462 Sierra 520M46 Yes Mound EPH
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DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
521M181 Sierra 521M18 Yes Mound WP
520M81 Sierra 520M8 Yes Slope EPH
520M721 Sierra 520M72 Yes Slope Sam
520M711 Sierra 520M71 Yes Slope
520M532 Sierra 520M53 Yes Slope
521M253 Sierra 521M25 Yes Slope Say
F61714c Stanislaus Snyder Camp yes Mound From PP gate on 6N94, walk 0.4mi east mou
Fen6179a Stanislaus Liberty Hill Ar yes Sloping From the western end of 6N90Y, hike 0. slop
p282 Tahoe Murphy Flat yes Transitional Sloping
p262 Tahoe Bowman Vie yes Transitional Sloping
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Alliance: Phalacroseris bolanderi-Juncus oxymeris

1774 3263 2033.9

1 14 4.5068

Association: Juncus oxymeris-Eleocharis parishii/Philonotis fontana
Surveys: 20

6.2 6.2 6.2

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
JUOX Juncus oxymeris 100 28 15 63 X
ELPA4 Eleocharis parishii 75 21 15 38 X
HYAN2 Hypericum anagalloides 60 18 15 38
MIPR Mimulus primuloides 50 20 15 63
DRRO Drosera rotundifolia 40 0.3 0.1 3
SAOR2 Saxifraga oregana 35 0.2 0.1 3
CAEC Carex echinata 30 1.1 0.1 15
PHILO3 Philonotis sp. 70 41 15 85 X
METR70 Meesia triquetra 35 7.5 3 85
SPHAG2 Sphagnum sp. 30 3.5 0.1 38
AULAC2 Aulacomnium sp. 25 4.8 3 38

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
504M531 Sierra Lower Long Slope/Mound
504M56 Sierra 504M56 Slope/Mound No 
504M1231 Sierra 504M123 Yes Slope Ver
504M191 Sierra Benedict Mea No Slope
504M411 Sierra China Meado Mound
504M412 Sierra China Meado Slope
504M431 Sierra Whiskey Falls Slope/Mound
04M681 Sierra 504M68 Sloping
504M433 Sierra Whiskey Falls Spring Mou
p202 Sierra Trapezoid Me yes
504M551 Sierra 504M55 Yes Mound Pea
504M571 Sierra Varer Long M Slope/Mound Larg
504M572 Sierra Varer Long M Slope/Mound
506M901 Sierra Cold Springs Slope
520M2614 Sierra Glen Meadow Ver
520M481 Sierra 520M48 Yes Slope EPH
520M761 Sierra 520M76 Yes Slope ME
504M432 Sierra Whiskey Falls Mound
Fen1085 Stanislaus Yes
1854FEN1 Stanislaus Jawbone Pas Yes Sloping Off FS Rd. 3N01 Jaw
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Alliance: Phalacroseris bolanderi-Juncus oxymeris

1715 2097 1916

1 14.054 6.5063

Association: Phalacroseris bolanderi
Surveys: 5

5.2 6.68 6.215

150 150 150

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PHBO2 Phalacroseris bolanderi 100 44 15 75 X X
CALU7 Carex luzulina 80 2.2 0.1 5 X
HYAN2 Hypericum anagalloides 60 11 10 30
OXOC Oxypolis occidentalis 60 10 15 20
JUOX Juncus oxymeris 60 7 5 25
LOOB2 Lotus oblongifolius 60 4.6 3 15
POBI6 Polygonum bistortoides 60 2.6 1 7
ELMA5 Eleocharis macrostachya 40 9 15 30
MIPR Mimulus primuloides 40 4 5 15
SCMI2 Scirpus microcarpus 40 2.2 1 10
MIGU Mimulus guttatus 40 0.4 1 1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
355RIFE2 Eldorado ring fen 2 Basin  ring
p212 Sierra Long Meado yes Transitional Sloping
p211 Sierra Long Meado yes Transitional Sloping
p208 Sierra Roadside Me yes Transitional Sloping
p275 Tahoe Pat Yore Flat yes Transitional Sloping
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Alliance: Phalacroseris bolanderi-Juncus oxymeris

1715 2249 2001.5

2 9 4.5560

Association: Phalacroseris bolanderi/Philonotis fontana-Sphagnum subsecundum
Surveys: 14

5.5 6.3 6.0545

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PHBO2 Phalacroseris bolanderi 100 40 15 75 X X X
HYAN2 Hypericum anagalloides 79 6.3 0.1 40 X
DRRO Drosera rotundifolia 71 3.4 1 15
ELQU2 Eleocharis quinqueflora 64 6.2 0.1 30
JUOX Juncus oxymeris 64 4.4 0.1 15
SPRO Spiranthes romanzoffiana 57 0.3 0.1 1
POBI6 Polygonum bistortoides 43 1.2 0.1 10
MIPR Mimulus primuloides 36 2.6 0.1 20
CAQU2 Camassia quamash 36 1.1 0.1 10
OXOC Oxypolis occidentalis 29 1.4 3 7
MUFI2 Muhlenbergia filiformis 29 0.7 0.1 5
CAEC Carex echinata 29 0.7 0.1 5
ELMA5 Eleocharis macrostachya 21 3.6 10 30
CAUT Carex utriculata 21 2.7 3 20
LOOB2 Lotus oblongifolius 21 0.4 0.1 3
EQAR Equisetum arvense 21 0.2 0.1 3
AGROS Agrostis sp. 21 0.2 0.1 1
SPSU9 Sphagnum subsecundum 79 46 5 95 X X X
PHFO6 Philonotis fontana 50 18 3 70

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p115 Eldorado Sun Rock yes Transitional Sloping
p113 Eldorado Sun Rock yes Transitional Sloping
p100 Eldorado Wilson Ranch yes Transitional Sloping
ELDNF003 Eldorado yes Site is mi S of Forest Rd. Fen is approx. Dro
ELDNF001 Eldorado Ring Fen 1 yes Plot within ring FEN 1 off of FS road 1Z Mee
p201 Sierra Trapezoid Me yes Transitional Sloping
p198 Sierra Trapezoid Me yes Transitional Sloping
p196 Sierra Trapezoid Me yes Transitional Sloping
p185 Sierra Upper Snow yes Transitional Sloping
p184 Sierra Upper Snow yes Transitional Sloping
p174 Sierra Poison Mead yes Transitional Sloping
p173 Sierra Poison Mead yes Transitional Sloping
p172 Sierra Poison Mead yes Transitional Sloping
520M2612 Sierra Glen Meadow 15 c
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Alliance: Phalacroseris bolanderi-Juncus oxymeris

1817 1868 1842.5

14.054 21.256 17.655

Association: Eriophorum crinigerum-Phalacroseris bolanderi (Provisional)
Surveys: 2

5.2 6.5 5.85

15 15 15

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
ERCR4 Eriophorum criniger 100 35 30 40 X X
PHBO2 Phalacroseris bolanderi 100 23 5 40 X
MIPR Mimulus primuloides 50 10 20 20
ELQU2 Eleocharis quinqueflora 50 3.5 7 7
JUEN Juncus ensifolius 50 2.5 5 5
HYAN2 Hypericum anagalloides 50 2.5 5 5
CALU7 Carex luzulina 50 2.5 5 5
ORALA3 Oreostemma alpigenum var. andersonii 50 1 2 2
SPRO Spiranthes romanzoffiana 50 0.5 1 1
PEPA21 Perideridia parishii 50 0.5 1 1
DRRO Drosera rotundifolia 50 0.5 1 1
LOOB2 Lotus oblongifolius 50 0.05 0.1 0.1
DACA5 Darlingtonia californica 50 0.05 0.1 0.1
PHFO6 Philonotis fontana 50 5 10 10 X

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p273 Tahoe Pat Yore Flat yes Transitional Sloping
p261 Tahoe Bowman Vie yes Transitional Sloping
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Alliance: Rhynchospora alba (Provisional)

1174 1868 1590.4

10.510 14.054 12.637

Association: Rhynchospora alba
Surveys: 5

5.2 5.74 5.416

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
RHAL3 Rhynchospora alba 100 60 40 80 X X X
DRRO Drosera rotundifolia 100 5.8 3 7 X
ELQU2 Eleocharis quinqueflora 40 5 10 15
JUEN Juncus ensifolius 40 2.6 3 10
SPRO Spiranthes romanzoffiana 40 1.0 0.1 5

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
P26 Plumas Butterfly Valle yes Low PP Rich Sloping
P22 Plumas Butterfly Valle yes Low PP Rich Sloping
p271 Tahoe Pat Yore Flat yes Low PP Rich Sloping
p267 Tahoe Pat Yore Flat yes Low PP Rich Sloping
p266 Tahoe Pat Yore Flat yes Low PP Rich Sloping
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Alliance: Scirpus microcarpus

1228 2282 1831.7

0.8727 9.6289 3.6716

Association: Scirpus microcarpus
Surveys: 6

5.6 7.6 6.435

149 149 149

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
SCMI2 Scirpus microcarpus 100 68 40 90 X X X
CAVE6 Carex vesicaria 33 5.8 15 20
CAUT Carex utriculata 33 4.2 10 15
ELQU2 Eleocharis quinqueflora 33 3.3 5 15
CANE2 Carex nebrascensis 33 1.7 5 5

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
p117 Eldorado Mckinstry 2 yes Basin
p104 Eldorado Buckbean Bo yes Basin
p300 Lassen NP Drakesbad M yes
p63 Plumas Terraced Fen yes Basin
p238 Stanislaus Montgomery yes High PP Rich Sloping
p235 Yosemite N Happy Isles F yes High PP Rich Sloping
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Alliance: Sphagnum spp.

2559 2820 2689.5

0 19.438 6.4793

Association: Sphagnum-graminoid
Surveys: 3

5.280 6 5.6400

28 30 29

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
KAMI Kalmia microphylla 33 1.7 5 5
MUFI2 Muhlenbergia filiformis 100 1.7 0.2 3 X
CAUT Carex utriculata 67 8.3 10 15
AGROS Agrostis sp. 67 6 3 15
MIPR Mimulus primuloides 67 2 1 5
POBI6 Polygonum bistortoides 67 2 3 3
ORALA3 Oreostemma alpigenum var. andersonii 67 1.3 1 3
CAVE6 Carex vesicaria 33 13 38 38
CASI2 Carex simulata 33 6.7 20 20
CALI7 Carex limosa 33 5 15 15
JUME3 Juncus mertensianus 33 5 15 15
PEPA21 Perideridia parishii 33 0.7 2 2
DOAL Dodecatheon alpinum 33 0.7 2 2
CAEC Carex echinata 33 0.3 1 1
ELQU2 Eleocharis quinqueflora 33 0.3 1 1
CACA13 Carex capitata 33 0.3 1 1
HYAN2 Hypericum anagalloides 33 0.07 0.2 0.2
MYRIO Myriophyllum sp. 33 0.07 0.2 0.2
SPIRA2 Spiranthes sp. 33 0.07 0.2 0.2
SPHAG2 Sphagnum sp. 67 42 62 63
PHILO3 Philonotis sp. 67 13 1 38
SPSU9 Sphagnum subsecundum 33 15 45 45
BRACH Brachythecium sp. 33 13 38 38
PTPA Ptychostomum pacificum 33 11 32 32
PHFO6 Philonotis fontana 33 10 30 30
METR70 Meesia triquetra 33 10 30 30

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
13BEA01C Sequoia yes Basin
p190 Sierra North Dinky L yes Poor Sloping
19HHolF1 Tahoe Basi Hell Hole Yes Basin Large fen complex with large cover of s On 
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Alliance: Veratrum californicum

2049 2909 2475

5 20 12.5

Association: Veratrum californicum/Salix spp. (Provisional)
Surveys: 3

6.090 6.0900 6.0900

Elevation:

Slope:

pH:

EC:

Minimum Maximum Average

CodeSpp SpeciesName Con Avg Min Max Char Dom cDom Abun
PICOM Pinus contorta ssp. murrayana 67 2 3 3 X
SALIX Salix sp. 67 10 15 15 X
SAGE2 Salix geyeriana 33 5 15 15
RIRO Ribes roezlii 33 0.03 0.1 0.1
VECA2 Veratrum californicum 100 31 15 63 X X
CAUT Carex utriculata 67 5.0 0.1 15
PHAL2 Phleum alpinum 33 5 15 15
ALVA Allium validum 33 5 15 15
CALE4 Caltha leptosepala 33 5 15 15
JUNCU Juncus sp. 33 5 15 15
LUPIN Lupinus polyphyllus 33 5 15 15
LUPIN Lupinus sp. 33 5 0.1 0.1
MIMUL Mimulus sp. 33 1 3 3
PEPA21 Perideridia parishii 33 1 3 3
SETR Senecio triangularis 33 1 3 3
EPILO Epilobium sp. 33 1 3 3
LUPIN Lupinus polyphyllus 33 0.03 15 15
LUPIN Lupinus sp. 33 0.03 0.1 0.1
MIPR Mimulus primuloides 33 0.03 0.1 0.1
POOC2 Polemonium occidentale 33 0.03 0.1 0.1
SENEC Senecio sp. 33 0.03 0.1 0.1
DREPA3 Drepanocladus sp. 33 5 15 15
2MOSS Moss 33 5 15 15
PLAGI7 Plagiomnium sp. 33 5 15 15
MARCH Marchantia sp. 33 1 3 3
BRPS70 Bryum pseudotriquetrum 33 0.03 0.1 0.1

DbaseID: FOREST: Placename: Pt_a_fen: Fen Type: Mdw Description:
1518 Stanislaus St. Marys Pa Yes Mound No information submitted Sai
1452 Stanislaus Dardanelle C Yes Mound Jenkins Canyon, east of trail Dar
andmn Tahoe Anderson Mai Yes Sloping Mounded seep from a rather steep slop core
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 FOREST Alliance     Association (Count per type) 
  

Eldorado National Forest 

Woodland 

Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Carex spp. (1) 
 Pinus contorta ssp. murrayana/Rhododendron  
      occidentale (Provisional) (2) 
Shrubland  
 
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (2) 
Rhododendron columbianum Rhododendron columbianum/Pinus contorta ssp.  
         murrayana (1) 
Salix orestera Salix orestera/moss (Provisional) (2) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
       (subsecundum) (1) 
Herbaceous 
  
Bistorta bistortoides–Mimulus primuloides Bistorta bistortoides–Mimulus primuloides (6) 
 Mimulus primuloides (1) 
Camassia quamash Camassia quamash/Sphagnum subsecundum (12) 
Carex (luzulina)/Bryum pseudotriquetrum Carex luzulina/Bryum pseudotriquetrum (2) 
Carex (utriculata, vesicaria) Carex utriculata (3) 
 Carex vesicaria (3) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum  
      subsecundum (2) 
Carex limosa Carex limosa–Menyanthes trifoliata (2) 
Carex nebrascensis Carex nebrascensis (2) 
Carex scopulorum Carex scopulorum (1) 
Carex simulata Carex simulata–Carex utriculata (1) 
Eleocharis quinqueflora Eleocharis quinqueflora (4) 
 Eleocharis quinqueflora/Drepanocladus (aduncus,  
     sordidus) (1) 
 Eleocharis quinqueflora/Philonotis fontana–Bryum  
       pseudotriquetrum (1) 
Narthecium californicum–Triantha occidentalis Narthecium californicum (2) 
Phalacroseris bolanderi–Juncus oxymeris Juncus oxymeris/Philonotis fontana (1) 
 Phalacroseris bolanderi (1) 
 Phalacroseris bolanderi/Philonotis fontana–Sphagnum  
        subsecundum (5) 
Scirpus microcarpus Scirpus microcarpus (2) 
 

  

 Appendix 5.  Table of Associations by Forest 
 1  



 

 FOREST Alliance     Association (Count per type) 
 

Inyo National Forest 

Woodland 

Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Carex spp. (1) 
  
Shrubland 
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (2) 
Salix brachycarpa (Provisional) Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) (1) 
  
Herbaceous 
Bistorta bistortoides–Mimulus primuloides Mimulus primuloides (2) 
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (2) 
Carex (utriculata, vesicaria) Carex utriculata (13) 
Carex alma (Provisional) Carex alma (Provisional) (1) 
Carex capitata (Provisional) Carex capitata (Provisional) (1) 
Carex nebrascensis Carex nebrascensis (6) 
Carex subnigricans Carex subnigricans–Deschampsia cespitosa (4) 
Deschampsia cespitosa Deschampsia cespitosa–Perideridia parishii (14) 
Eleocharis quinqueflora Eleocharis quinqueflora (12) 

Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus)  
    (3) 

Juncus arcticus Juncus arcticus var. balticus (3) 
Kobresia myosuroides Kobresia myosuroides–Thalictrum alpinum (4) 
 
 
Lake Tahoe Basin Management Unit  

Woodland 

Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Vaccinium uliginosum– 
   Rhododendron columbianum (3) 
Shrubland 
Alnus incana Alnus incana (5) 
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (3) 
Rhododendron columbianum Rhododendron columbianum/Pinus contorta ssp.  
       murrayana (1) 
Salix lemmonii Salix lemmonii/Carex spp. (1) 
 Salix lemmonii/mesic forb (1) 
Salix orestera Salix orestera/moss (Provisional) (1) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
     (subsecundum) (2) 
Herbaceous  
Bistorta bistortoides–Mimulus primuloides Bistorta bistortoides–Mimulus primuloides (1) 
 Mimulus primuloides (1) 
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (13) 
Carex (utriculata, vesicaria) Carex utriculata (8) 
 Carex vesicaria (8) 

 Appendix 5.  Table of Associations by Forest 
 2  



 

 FOREST Alliance     Association (Count per type) 
 

Lake Tahoe Basin Management Unit (continued) 
 
Carex canescens (Provisional) Carex canescens (Provisional) (1) 
Carex capitata (Provisional) Carex capitata (Provisional) (1) 
Carex limosa Carex limosa–Menyanthes trifoliata (2) 
Carex nebrascensis Carex nebrascensis (5) 
Carex scopulorum Carex scopulorum (3) 
Carex simulata Carex simulata (1) 
 Carex simulata–Carex utriculata (3) 
Deschampsia cespitosa Deschampsia cespitosa–Carex nebrascensis (1) 
Eleocharis quinqueflora Eleocharis quinqueflora (3) 
 Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus)  
       (2) 
Muhlenbergia filiformis (Provisional) Muhlenbergia filiformis (Provisional) (1) 
Sphagnum spp. Sphagnum–graminoid (1) 
 

Lassen National Forest 
Woodland 
Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Vaccinium uliginosum– 
      Rhododendron columbianum (1) 
Shrubland  
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (1) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
      (subsecundum) (1) 
 Vaccinium uliginosum/Sphagnum teres (Provisional) (1) 
Herbaceous 
Carex (luzulina)/Bryum pseudotriquetrum Carex luzulina/Bryum pseudotriquetrum (1) 
Carex (utriculata, vesicaria) Carex utriculata (1) 
 Carex vesicaria (2) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum  
       subsecundum (2) 
Carex lasiocarpa (Provisional) Carex lasiocarpa (2) 
Carex simulata Carex simulata (4) 
Dulichium arundinaceum (Provisional) Dulichium arundinaceum (Provisional) (3) 
Eleocharis quinqueflora Eleocharis quinqueflora (1) 
 Eleocharis quinqueflora/Drepanocladus (aduncus, 
     sordidus) (6) 
 Eleocharis quinqueflora/Philonotis fontana–Bryum  
      pseudotriquetrum (3) 
Mimulus guttatus Mimulus guttatus (1) 
Narthecium californicum–Triantha occidentalis Triantha occidentalis/Sphagnum teres (3) 
Oxypolis occidentalis Oxypolis occidentalis (6) 
 Oxypolis occidentalis–Senecio triangularis (2) 
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 FOREST Alliance  Association (Count per type) 

Lassen National Park  

Herbaceous 
Carex nebrascensis Carex nebrascensis (1) 
Carex simulata Carex simulata (2) 
 Carex simulata–Carex utriculata (4) 
Eleocharis quinqueflora Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus)  
      (3) 
Scirpus microcarpus Scirpus microcarpus (1) 
 

Modoc National Forest 

Shrubland 
  
Rhododendron columbianum Rhododendron columbianum/Pinus contorta ssp. 
       murrayana (2) 
Herbaceous 
  
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (4) 
Carex (utriculata, vesicaria) Carex utriculata (1) 
Carex jonesii Carex jonesii (3) 
Carex simulata Carex simulata (1) 
 
 
Plumas National Forest 

Shrubland 
Kalmia polifolia Kalmia polifolia/Scirpus congdonii (Provisional) (2) 
 Kalmia polifolia/Sphagnum (fuscum, subsecundum) (1) 
Rhododendron columbianum Rhododendron columbianum/Pinus contorta ssp.  
         murrayana (2) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
     (subsecundum) (5) 
Herbaceous 
Allium validum (Provisional) Allium validum (Provisional) (2) 
Bistorta bistortoides–Mimulus primuloides Mimulus primuloides (3) 
Camassia quamash Camassia quamash/Sphagnum subsecundum (1) 
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (4) 
Carex (luzulina)/Bryum pseudotriquetrum Carex luzulina/Bryum pseudotriquetrum (6) 
Carex (utriculata, vesicaria) Carex utriculata (11) 
 Carex vesicaria (2) 
Carex alma (Provisional) Carex alma (Provisional) (1) 
Carex canescens (Provisional) Carex canescens (Provisional) (2) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum  
      subsecundum (3) 
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FOREST Alliance  Association (Count per type) 

Plumas National Forest (continued) 

Carex lasiocarpa (Provisional) Carex lasiocarpa (4) 
Carex limosa Carex limosa–Menyanthes trifoliata (3) 
Carex simulata Carex simulata (2) 
 Carex simulata–Carex utriculata (2) 
Carex subfusca (Provisional) Carex subfusca (Provisional) (3) 
Eleocharis quinqueflora Eleocharis quinqueflora (9) 
 Eleocharis quinqueflora/Drepanocladus (aduncus,  
     sordidus) (12) 
Juncus arcticus Juncus arcticus var. mexicanus (8) 
Juncus nevadensis Juncus nevadensis (2) 
Muhlenbergia filiformis (Provisional) Muhlenbergia filiformis (Provisional) (1) 
Narthecium californicum–Triantha occidentalis Narthecium californicum (8) 
 Triantha occidentalis (Provisional) (4) 
 Triantha occidentalis–Platanthera leucostachys  
     (Provisional) (2) 
Rhynchospora alba (Provisional) Rhynchospora alba (2) 
Scirpus microcarpus Scirpus microcarpus (1) 
 
 
Sequoia National Forest 

Shrubland 
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (1) 
Salix lemmonii Salix lemmonii/mesic forb (2) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
     (subsecundum) (2) 
Herbaceous 
Bistorta bistortoides–Mimulus primuloides Bistorta bistortoides–Mimulus primuloides (1) 
   Mimulus primuloides (3) 
Calamagrostis canadensis Calamagrostis canadensis (1) 
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (1) 
Carex (luzulina)/Bryum pseudotriquetrum Carex illota(/Bryum pseudotriquetrum) (Provisional) (2) 
 Carex luzulina/Bryum pseudotriquetrum (2) 
Carex (utriculata, vesicaria) Carex utriculata (6) 
 Carex vesicaria (1) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum 
subsecundum (2) 
Carex nebrascensis Carex nebrascensis (8) 
Carex simulata Carex simulata (2) 
 Carex simulata–Carex scopulorum (Provisional) (4) 
 Carex simulata–Carex utriculata (2) 
Eleocharis quinqueflora Eleocharis quinqueflora (5) 
 Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus)  
     (5) 
 Eleocharis quinqueflora/Philonotis fontana–Bryum  
     pseudotriquetrum (11) 
Glyceria (elata, striata) Glyceria elata (1) 
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 FOREST Alliance  Association (Count per type) 

Sequoia National Forest (continued) 

Mimulus guttatus Mimulus guttatus (1) 
Oxypolis occidentalis Oxypolis occidentalis/Philonotis fontana (1) 
 Oxypolis occidentalis–Bistorta bistortoides (1) 
Sphagnum spp. Sphagnum–graminoid (1) 
 
 

Shasta-Trinity National Forest 

Shrubland 
Rhododendron occidentale (Provisional) Rhododendron occidentale (Provisional) (1) 
  
Herbaceous 
Caltha leptosepala (Provisional) Caltha leptosepala (Provisional) (5) 
Carex (utriculata, vesicaria) Carex utriculata (2) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum 
      subsecundum (6) 
Darlingtonia californica  Darlingtonia californica (3) 
Eleocharis quinqueflora Eleocharis quinqueflora (1) 
Eriophorum spp. Saturated Eriophorum criniger (1) 
Helenium bigelovii (Provisional) Helenium bigelovii (Provisional) (2) 
Narthecium californicum–Triantha occidentalis Narthecium californicum (12) 
Nuphar lutea (Provisional) Nuphar lutea ssp. polysepala (Provisional) (1) 
Oreostemma alpigenum–(Gentiana newberryi) Oreostemma alpigenum (3) 
 
 
Sierra National Forest 

Shrubland 
Kalmia polifolia Kalmia polifolia/Sphagnum (fuscum, subsecundum) (3) 
Vaccinium uliginosum Vaccinium uliginosum/Aulacomnium palustre–Sphagnum  
        (subsecundum) (10) 
Herbaceous 
Bistorta bistortoides–Mimulus primuloides Bistorta bistortoides–Mimulus primuloides (1) 
 Mimulus primuloides (4) 
Carex (luzulina)/Bryum pseudotriquetrum Carex luzulina/Bryum pseudotriquetrum (1) 
Carex (utriculata, vesicaria) Carex utriculata (3) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum 
subsecundum (14) 
Carex jonesii Carex jonesii–Bistorta bistortoides (1) 
Carex simulata Carex simulata–Carex utriculata (4) 
Deschampsia cespitosa Deschampsia cespitosa–Perideridia parishii (1) 
Eleocharis quinqueflora Eleocharis quinqueflora (3) 
 Eleocharis quinqueflora/Philonotis fontana–Bryum  
      pseudotriquetrum (11) 
Narthecium californicum–Triantha occidentalis Narthecium californicum (1) 
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 FOREST Alliance  Association (Count per type) 

Sierra National Forest (continued) 

Oxypolis occidentalis Oxypolis occidentalis (2) 
Phalacroseris bolanderi–Juncus oxymeris Juncus oxymeris/Philonotis fontana (29) 
 Juncus oxymeris–Eleocharis parishii/Philonotis fontana (18) 
 Phalacroseris bolanderi (3) 
 Phalacroseris bolanderi/Philonotis fontana–Sphagnum  
     subsecundum (9) 
Sphagnum spp. Sphagnum–graminoid (1) 
 
 
Stanislaus National Forest 

Woodland 

Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Carex spp. (1) 
  
Shrubland 
Dasiphora fruticosa Dasiphora fruticosa/Carex aquatilis (Provisional) (2) 
Salix jepsonii Salix jepsonii (4) 
Salix orestera Salix orestera/Carex (scopulorum) (8) 
  
Herbaceous 
Allium validum (Provisional) Allium validum (Provisional) (1) 
Carex (aquatilis, lenticularis) Carex aquatilis (lenticularis) (16) 
Carex (luzulina)/Bryum pseudotriquetrum Carex illota(/Bryum pseudotriquetrum) (Provisional) (1) 
Carex (utriculata, vesicaria) Carex utriculata (6) 
 Carex vesicaria (2) 
Carex jonesii Carex jonesii–Bistorta bistortoides (1) 
Carex nebrascensis Carex nebrascensis (3) 
Carex scopulorum Carex scopulorum (2) 
Juncus nevadensis Juncus nevadensis (1) 
Phalacroseris bolanderi–Juncus oxymeris Juncus oxymeris/Philonotis fontana (2) 
 Juncus oxymeris–Eleocharis parishii/Philonotis fontana (2) 
Scirpus microcarpus Scirpus microcarpus (1) 
Veratrum californicum Veratrum californicum/Salix spp. (Provisional) (2) 
 
 
Tahoe National Forest 

Woodland 
Pinus contorta ssp. murrayana Pinus contorta ssp. murrayana/Carex spp. (1) 
 Pinus contorta ssp. murrayana/Vaccinium uliginosum– 
     Rhododendron columbianum (2) 
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 FOREST Alliance  Association (Count per type) 

Tahoe National Forest (continued) 

Shrubland  
Alnus incana Alnus incana (2) 
Rhododendron columbianum Rhododendron columbianum/Pinus contorta ssp.  
       murrayana (10) 
Salix eastwoodiae Salix eastwoodiae (1) 
Salix orestera Salix orestera/Carex (scopulorum) (3) 
  
Herbaceous 
Bistorta bistortoides–Mimulus primuloides Mimulus primuloides (5) 
Carex alma (Provisional) Carex alma (Provisional) (1) 
Carex echinata Carex echinata/Philonotis fontana–Sphagnum  
      subsecundum (1) 
Carex simulata Carex simulata–Carex utriculata (1) 
Darlingtonia californica Darlingtonia californica (4) 
Eleocharis quinqueflora Eleocharis quinqueflora (2) 
 Eleocharis quinqueflora/Drepanocladus (aduncus,  
     sordidus) (9) 
Juncus nevadensis Juncus nevadensis (1) 
Narthecium californicum–Triantha occidentalis Narthecium californicum (6) 
Phalacroseris bolanderi–Juncus oxymeris Eriophorum crinigerum–Phalacroseris bolanderi  
      (Provisional) (2) 
 Juncus oxymeris/Philonotis fontana (2) 
 Phalacroseris bolanderi (1) 
Rhynchospora alba (Provisional) Rhynchospora alba (3) 
Veratrum californicum Veratrum californicum/Salix spp. (Provisional) (1) 
 
 
Yosemite National Park 

Herbaceous 
Carex amplifolia (Provisional) Carex amplifolia (Provisional) (1) 
Scirpus microcarpus Scirpus microcarpus (1) 
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APPENDIX 6:   
 
 
 

Species Composition and Abundance of Vegetation Associations 

 



 



Introduction 
 
The fen association and stand types are summarized within seven species composition/ 
abundance tables (A-G). The table below provides codes that are used to identify each 
vegetation type, as well as the species composition/abundance table for which it can be 
found.  Each species composition/abundance table includes the number of stands sampled 
under the code for the vegetation type.  Each table also includes abundance and frequency 
values for those plants that occur at 33% or greater constancy across all stands sampled for 
each type. The first number represents the average percent absolute cover of the plant in 
the stands sampled, and the number in parentheses is the percent frequency (or constancy) 
for the plant occurring in these samples. 
 

Association Code Table 
Allium validum (Provisional) ALVAp B 
Alnus incana ALIN A 
Bistorta bistortoides-Mimulus primuloides POBI/MIPR E 
Calamagrostis canadensis Cal _can F 
Camassia quamash/Sphagnum subsecundum CAQU/SPSU F 
Caltha leptosepala (Provisional) CALEp B 
Carex alma (Provisional) CAALp D 
Carex amplifolia (Provisional) CAAMp D 
Carex aquatilis (lenticularis) CAAQ D 
Carex canescens (Provisional) C.canes.P D 
Carex capitata (Provisional) C.capitata (Prov.) C 
Carex echinata/Philonotis fontana-Sphagnum subsecundum CAEC/PHFO-SPSU C 
Carex illota(/Bryum pseudotriquetrum) (Provisional) CAIL/BRPS C 
Carex jonesii CAJO D 
Carex jonesii–Bistorta bistortoides CAJO-POBI D 
Carex lasiocarpa CALA D 
Carex limosa-Menyanthes trifoliata CALI-METR C 
Carex luzulina/Bryum pseudotriquetrum CALU/BRPS C 
Carex nebrascensis CANE C 
Carex scopulorum CASC D 
Carex simulata CASI C 
Carex simulata-Carex utriculata CASI-CAUT C 
Carex subfusca (Provisional) CASUp D 
Carex subnigricans–Deschampsia cespitosa CASU-DECE D 
Carex utriculata CAUT C 
Carex vesicaria CAVE C 
Darlingtonia californica DACA G 
Dasiphora fruticosa/Carex aquatilis (Provisional) DAFR/CAAQ A 
Deschampsia cespitosa-Perideridia parishii DECE-PEPA F 
Dulichium arundinaceumpolifolia (Provisional) DUAR G 
Eleocharis quinqueflora ELQU E 
Eleocharis quinqueflora/Drepanocladus (aduncus, sordidus) ELQU/DREPA E 
Eleocharis quinqueflora/Philonotis fontana-Bryum  
     pseudotriquetrum ELQU/PHFO E 

Eriophorum crinigerum–Phalacroseris bolanderi (Provisional) ERCR-PHBOp E 
Glyceria elata GLEL F 
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Association Code Table 
Juncus arcticus var. balticus JUARB F 
Juncus arcticus var. mexicanus JUARM F 
Juncus nevadensis JUNE F 
Juncus oxymeris/Philonotis fontana JUOX/PHFO E 
Juncus oxymeris-Eleocharis parishii/Philonotis fontana JUOX-ELPA/PHFO E 
Kalmia polifolia/Scirpus congdonii (Provisional) KAMI/SCCO B 
Kalmia polifolia/Sphagnum (fuscum, subsecundum) KAMI/SPHAG B 
Kobresia myosuroides-Thalictrum alpinum KOMY-THAL G 
Mimulus guttatus MIGU F 
Mimulus primuloides MIPR E 
Muhlenbergia filiformis (Provisional) MUFIp F 
Narthecium californicum NACA G 
Nuphar lutea ssp. polysepala  (Provisional) NULUp B 
Oxypolis occidentalis OXOC G 
Oxypolis occidentalis-Senecio triangularis OXOC-SETR G 
Phalacroseris bolanderi PHBO E 
Phalacroseris bolanderi/Philonotis fontana–Sphagnum  
     subsecundum PHBO/PHFO-SPSU E 

Pinus contorta ssp. murrayana/Carex spp. PICO/CAREX B 
Pinus contorta ssp. murrayana/Rhododendron occidentale  
     (Provisional) PICO/RHOCp B 

Rhododendron columbianum/Pinus contorta ssp. murrayana LEGL/PICO B 
Rhynchospora alba RHAL G 
Salix brachycarpa/Mesic Forbs (Thalictrum alpinum) SABR/mesic A 
Salix eastwoodiae SAEA A 
Salix jepsonii SAJE A 
Salix lemmonii/Carex spp. SALE/CAREX A 
Salix orestera/Carex (scopulorum) SAOR/CAREX A 
Salix orestera/moss (Provisional) SAOR/moss_p A 
Scirpus microcarpus SCMI F 
Triantha occidentalis (Provisional) TOOC G 
Triantha occidentalis/Sphagnum teres TOOC/SPTE G 
Triantha occidentalis-Platanthera leucostachys (Provisional) TOOC/PLLEp G 
Vaccinium uliginosum/Aulacomnium palustre-Sphagnum  
     (subsecundum) VAUL/AUPA-SPHAG B 

Vaccinium uliginosum/Sphagnum teres VAUL/SPTE B 
Veratrum californicum/Salix spp. (Provisional) VECA/SALIX A 
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Table A.  Plants of shrubland and herbaceous associations with 33% constancy or greater. 
  

ALIN 
DAFR/ 
CAAQ 

SABR/ 
mesic SAEA SAJE 

SALE/ 
CAREX 

SAOR/ 
CAREX 

SAOR/ 
moss_p 

VECA/ 
SALIX 

 N = 6 N = 2 N = 1 N = 1 N = 4 N = 1 N = 15 N = 3 N = 3 
Agrostis humilis  1.5 (50)        
Allium validum         5.0 (33) 
Alnus incana  27.9 (83)       13.5 (67)  
Arctostaphylos uva-ursi   5.0 (100)       
Aulacomnium palustre  18.8 (50)        
Botrychium simplex  1.5 (50)        
Bryum pseudotriquetrum         <0.1 (33) 
Caltha leptosepala         5.0 (33) 
Campylium stellatum   15.0 (100)       
Carex aquatilis  15.0 (100)  15.0 (100)    1.0 (33)  
Carex echinata <0.1 (33)       1.0 (33)  
Carex nebrascensis    3.0 (100)      
Carex scirpoidea   7.0 (100)       
Carex sp. 9.3 (50)    46.3 (75)  37.0 (73) 5.0 (33)  
Carex utriculata      37.5 (100)  1.0 (33) 5.0 (67) 
Carex vesicaria      37.5 (100)    
Dasiphora fruticosa   15.0 (100)        
Deschampsia cespitosa   1.0 (100)   3.0 (100)  1.0 (33)  
Drepanocladus aduncus        1.0 (33)  
Drepanocladus sp.         5.0 (33) 
Eleocharis quinqueflora   10.0 (100)       
Epilobium sp.      15.0 (100)   1.0 (33) 
Equisetum sp. 0.2 (33)         
Erigeron sp.        5.0 (33)  
Gentiana sp.    0.1 (100)      
Gentianopsis simplex  7.5 (50)        
Hypericum anagalloides    0.1 (100)      
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ALIN 

DAFR/ 
CAAQ 

SABR/ 
mesic SAEA SAJE 

SALE/ 
CAREX 

SAOR/ 
CAREX 

SAOR/ 
moss_p 

VECA/ 
SALIX 

 N = 6 N = 2 N = 1 N = 1 N = 4 N = 1 N = 15 N = 3 N = 3 
Juncus arcticus    3.0 (100)       
Juncus longistylis   2.0 (100)       
Juncus sp.        5.0 (33) 5.0 (33) 
Lupinus sp.         5.0 (33) 
Lupinus polyphyllus         5.0 (33) 
Luzula comosa  7.5 (50)        
Marchantia sp.         1.0 (33) 
Meesia triquetra 6.8 (50)         
Mimulus sp.         1.0 (33) 
Mimulus primuloides 3.5 (50)   0.1 (100)   4.5 (47)  <0.1 (33) 
Oreostemma alpigenum         1.0 (33)  
Oxypolis occidentalis 5.0 (33)         
Parnassia californica        12.5 (33)  
Parnassia parviflora   2.0 (100)       
Pedicularis attollens        12.5 (33)  
Penstemon floridus   15.0 (100)       
Perideridia parishii         1.0 (33) 
Perideridia sp.       2.4 (33)   
Philonotis fontana 3.0 (33)         
Philonotis sp. 3.0 (50)   15.0 (100)      
Phleum alpinum         5.0 (33) 
Pinus contorta         14.5 (100) 2.0 (67) 
Pinus monticola        <0.1 (33)  
Plagiomnium sp. 0.7 (33)        5.0 (33) 
Polemonium occidentale         <0.1 (33) 
Polygonum bistortoides    3.0 (100)      
Ribes roezlii         <0.1 (33) 
Salix brachycarpa   20.0 (100)       
Salix eastwoodiae    37.5 (100)      
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ALIN 

DAFR/ 
CAAQ 

SABR/ 
mesic SAEA SAJE 

SALE/ 
CAREX 

SAOR/ 
CAREX 

SAOR/ 
moss_p 

VECA/ 
SALIX 

 N = 6 N = 2 N = 1 N = 1 N = 4 N = 1 N = 15 N = 3 N = 3 
Salix geyeriana         5.0 (33) 
Salix jepsonii     55.6 (100)     
Salix lemmonii      15.0 (100)    
Salix orestera       26.0 (100) 15.0 (100)  
Salix sp. 1.5 (50) 0.1 (50)      5.0 (33) 10.0 (67) 
Saxifraga oregana 1.5 (50)      2.0 (40)   
Senecio sp.         <0.1 (33) 
Senecio triangularis       1.7 (40)  1.0 (33) 
Sphagnum fuscum          
Sphagnum sp.        30.0 (100)  
Sphenosciadium 
  capitellatum  1.5 (50)        

Thalictrum alpinum   40.0 (100)       
Triantha occidentalis  0.5 (50)         
Trichophorum pumilum   15.0 (100)       
Veratrum californicum <0.1 (33)    3.8 (50)  2.5 (33)  30.8 (100) 
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Table B.  Plants of woodland and shrubland associations, dominated by Pinus, Kalmia, Vaccinium, or Rhododendron columbianum,  
and of herbaceous associations dominated by Allium, Caltha, or Nuphar, with 33% constancy or greater. 

  KAMI/ 
SCCO 

KAMI/ 
SPHAG 

LEGL/ 
PICO ALVAp CALEp NULUp 

PICO/ 
CAREX 

PICO/ 
RHOCp 

VAUL/ 
AUPA-
SPHAG 

VAUL/ 
SPTE 

  N = 2 N = 11 N = 16 N = 3 N = 3 N = 1 N = 4 N = 2 N = 25 N = 2 
Aconitum    
  columbianum     1.0 (67)      

Agrostis idahoensis     2.0 (67)      
Allium validum    48.3 (100) 0.0 (33)      
Alnus incana    4.6 (50)        
Aulacomnium palustre     5.0 (33)    17.7 (48)  
Aulacomnium sp.         4.8 (36)  
Brachythecium  
  frigidum     10.0 (67)      

Caltha leptosepala     37.5 (100)   1.5 (50)   
Camassia quamash   0.3 (31)  <0.1 (33)   22.5 (100)   
Carex capitata  2.4 (36)         
Carex echinata     11.0 (100)    3.4 (36) 2.5 (50) 
Carex laeviculmis     6.0 (100)      
Carex limosa          5.0 (50) 
Carex luzulina    1.0 (33) <0.1 (33)      
Carex nebrascensis 7.5 (50)          
Carex scopulorum     6.0 (67)      
Carex simulata          13.5 (100) 
Carex sp.    <0.1 (33)  0.1 (100) 19.4 (50)  3.8 (36)  
Carex utriculata 7.5 (50) 5.4 (55)  <0.1 (33) 10.0 (67)      
Chiloscyphus sp.     5.0 (33)      
Comarum palustre          1.6 (100) 
Darlingtonia californica   3.4 (50)        
Deschampsia  
  cespitosa       4.5 (50) 0.1 (50)   

Drosera anglica          20.0 (50) 
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  KAMI/ 
SCCO 

KAMI/ 
SPHAG 

LEGL/ 
PICO ALVAp CALEp NULUp 

PICO/ 
CAREX 

PICO/ 
RHOCp 

VAUL/ 
AUPA-
SPHAG 

VAUL/ 
SPTE 

  N = 2 N = 11 N = 16 N = 3 N = 3 N = 1 N = 4 N = 2 N = 25 N = 2 
Drosera rotundifolia   1.3 (31)      3.8 (40) 5.0 (50) 
Eleocharis decumbens      0.1 (100)     
E. quinqueflora    <0.1 (33)       
Equisetum arvense    1.0 (33)       
Hordeum  
  brachyantherum    1.7 (33)       

Hypericum  
  anagalloides 0.1 (50)   1.0 (67) 6.0 (67)      

Juncus arcticus      0.1 (100)     
Juncus effusus     1.1 (100)      
Juncus ensifolius     1.0 (33)   1.5 (50)   
Juncus mexicanus    <0.1 (33)       
Juncus nevadensis    <0.1 (33)       
Juncus orthophyllus    1.7 (33)       
Juncus oxymeris    <0.1 (33)       
Juncus sp.      3.0 (100)     
Kalmia polifolia 26.3 (100) 17.9 (100)      11.0 (100)  3.5 (50) 
Ledum glandulosum   35.8 (100)        
Lilium sp.   0.2 (31)        
Lonicera cauriana   4.8 (38)        
Lotus pinnatus     5.0 (33)      
Luzula comosa    <0.1 (33)       
Luzula sp.     1.0 (33)      
Lycopus uniflorus          1.0 (50) 
Maianthemum  
  racemosum      <0.1 (33)      

Menyanthes trifoliata          1.0 (50) 
Mimulus primuloides 1.6 (100)   1.0 (33)   7.5 (50)    
Mitella breweri     1.0 (33)      
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  KAMI/ 
SCCO 

KAMI/ 
SPHAG 

LEGL/ 
PICO ALVAp CALEp NULUp 

PICO/ 
CAREX 

PICO/ 
RHOCp 

VAUL/ 
AUPA-
SPHAG 

VAUL/ 
SPTE 

  N = 2 N = 11 N = 16 N = 3 N = 3 N = 1 N = 4 N = 2 N = 25 N = 2 
Muhlenbergia filiformis 9.0 (100)   <0.1 (33)       
Narthecium    
   californicum     <0.1 (33)      

Nuphar lutea       15.0 (100)    0.5 (50) 
Oreostemma  
  alpigenum  9.0 (100) 1.0 (64)  0.1 (67)       

Parnassia californica     7.0 (100)      
Pedicularis attollens 0.1 (50)       0.5 (50)   
Perideridia parishii    1.0 (67)    1.0 (50)   
Philonotis fontana     37.5 (100)     2.5 (50) 
Philonotis sp.         20.9 (40)  
Pinus contorta    9.1 (88) <0.1 (33)   26.9 (100) 35.0 (100) 3.6 (36)  
Platanthera sp.     0.1 (67)      
Platanthera sparsiflora     <0.1 (33)      
Rhizomnium  
  magnifolium     5.0 (33)      

Rhododendron  
  occidentale        17.5 (100)   

Salix eastwoodiae 1.6 (100)          
Salix lemmonii          1.0 (50) 
Salix sp.       4.5 (50)    
Scapania undulata     5.0 (33)      
Scirpus congdonii 26.3 (100)          
Senecio triangularis     <0.1 (33)  4.5 (50)    
Sphagnum fuscum  34.8 (36)         
Sphagnum sp. 0.1 (50) 15.9 (36) 9.1 (31)      10.0 (40)  
S. subsecundum  20.0 (27)         
Sphagnum teres   11.1 (38)       60.0 (100) 
Spiraea douglasii   10.8 (81)     9.0 (100)   
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  KAMI/ 
SCCO 

KAMI/ 
SPHAG 

LEGL/ 
PICO ALVAp CALEp NULUp 

PICO/ 
CAREX 

PICO/ 
RHOCp 

VAUL/ 
AUPA-
SPHAG 

VAUL/ 
SPTE 

  N = 2 N = 11 N = 16 N = 3 N = 3 N = 1 N = 4 N = 2 N = 25 N = 2 
Spiraea splendens  1.5 (50)          
Triantha occidentalis    0.6 (31) 1.0 (67) 1.0 (67)     2.0 (100) 
Trifolium longipes    <0.1 (33)       
Vaccinium uliginosum  5.2 (73) 10.0 (75)      21.2 (100) 22.5 (100) 
Viola macloskeyi    5.0 (33)       
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Table C.  Plants of sedge associations with 33% constancy or greater, part 1. 

  

CAEC/ 
PHFO-
SPSU 

C. 
capitata 
(Prov.) 

CAIL/ 
BRPS 

CALU/ 
BRPS CANE CASI 

CASI-
CAUT 

CALI-
METR CAUT CAVE 

  N = 29 N = 1 N = 3 N = 11 N = 20 N = 11 N = 16 N = 6 N = 55 N = 18 
Agrostis sp.   3.0 (67)        
Bryum  
  pseudotriquetrum   16.7 (67) 34.4 (73)       

Calliergon giganteum   1.0 (33)        
Carex capitata  80.0 (100)         
Carex echinata 34.1 (100)          
Carex illota   56.7 (100)        
Carex lenticularis   6.7 (33)        
Carex limosa        33.3 (100)   
Carex luzulina   8.3 (67) 48.5 (100)       
Carex nebrascensis   3.3 (67)  54.0 (100) 1.2 (45) 5.1 (44)    
Carex scopulorum    1.0 (33)        
Carex simulata      61.6 (100) 41.6 (100)    
Carex utriculata  3.0 (100)    0.2 (36) 16.0 (88) 2.4 (83) 59.5 (100)  
Carex vesicaria       5.6 (44)   57.1 (100) 
Comarum palustre        6.7 (33)   
Deschampsia 
  cespitosa   <0.1 (33)       3.7 (33) 

Drosera rotundifolia 2.1 (34)       3.2 (67)   
Eleocharis  
 quinqueflora   5.0 (33) 1.6 (36)       

Epilobium halleanum   0.3 (33)        
Eriophorum criniger    3.1 (36)       
Gentiana newberryi  0.1 (100)         
Gentianopsis simplex   <0.1 (33)        
Hypericum 
  anagalloides 4.8 (34)   3.6 (36)       

Ivesia lycopodioides  1.0 (100)         
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CAEC/ 
PHFO-
SPSU 

C. 
capitata 
(Prov.) 

CAIL/ 
BRPS 

CALU/ 
BRPS CANE CASI 

CASI-
CAUT 

CALI-
METR CAUT CAVE 

  N = 29 N = 1 N = 3 N = 11 N = 20 N = 11 N = 16 N = 6 N = 55 N = 18 
Juncus ensifolius   0.3 (33) 2.1 (36)       
Juncus nevadensis   0.7 (33) 3.5 (45)       
Lupinus polyphyllus   3.3 (33)        
Menyanthes trifoliata        23.8 (83)  2.7 (39) 
Mimulus primuloides 6.7 (41)  10.0 (100) 11.6 (64) 3.9 (40) 1.1 (36)     
Mnium sp.   1.7 (67)        
Muhlenbergia filiformis   4.0 (67) 2.5 (45)       
Oreostemma  
  alpigenum   5.0 (100) 1.0 (33) 1.0 (45)       

Pedicularis attollens  1.0 (100)         
Perideridia parishii   1.3 (67) 5.0 (82)       
Phalacroseris  
  bolanderi 2.1 (34)          

Philonotis fontana   1.7 (33)        
Polygonum  
  bistortoides 2.8 (52)  2.0 (67)        

Salix orestera   1.7 (33)        
Saxifraga oregana   <0.1 (33)        
Sphagnum  
  subsecundum        27.2 (67)   

Spiranthes  
  romanzoffiana    0.6 (55)       

Triantha occidentalis     1.7 (55)       
Trifolium longipes   1.7 (67)        
Vaccinium uliginosum   0.3 (33)        
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Table D.  Plants of sedge associations with 33% constancy or greater, part 2. 
  C. 

canes.P CAALp CAAMp CAAQ CAJO 
CAJO-
POBI CALA CASC 

CASU-
DECE CASUp 

  N = 2 N = 3 N = 1 N = 40 N = 3 N = 2 N = 6 N = 5 N = 4 N = 3 
Angelica breweri  0.3 (33)      <0.1 (40)   
Arnica sp.  <0.1 (33)         
Aster sp.         1.5 (75)  
Athyrium filix-femina   1.0 (100)        
Aulacomnium palustre     5.0 (33) 7.5 (50)     
Aulacomnium sp.      7.5 (50)     
Betula glandulosa     <0.1 (33)      
Bryum  
  pseudotriquetrum  1.7 (33)         

Bryum sp.        1.2 (40)   
Caltha leptosepala  <0.1 (33)         
Carex alma  57.5 (100)         
Carex amplifolia   90.0 (100)        
Carex aquatilis    46.3 (83)       
Carex canescens 38.8 (100)          
Carex jonesii     62.5 (100) 37.5 (100)     
Carex lasiocarpa       51.3 (100)    
Carex luzulina     6.0 (67)      
Carex nebrascensis      7.5 (50)    5.0 (67) 
Carex scopulorum 
   var. bracteosa        60.5 (100)   

Carex simulata  1.0 (33)         
Carex sp. 7.6 (100)          
Carex subfusca          46.7 (100) 
Carex subnigricans         55.6 (100)  
Carex utriculata  0.7 (67)     2.5 (33)   5.0 (67) 
Carex vesicaria 0.1 (50)          
Comarum palustre  1.0 (33)     2.5 (33)    
Cornus sericea   2.0 (100)        
Deschampsia  
  cespitosa  <0.1 (33)     <0.1 (33)  28.1 (75)  
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  C. 

canes.P CAALp CAAMp CAAQ CAJO 
CAJO-
POBI CALA CASC 

CASU-
DECE CASUp 

  N = 2 N = 3 N = 1 N = 40 N = 3 N = 2 N = 6 N = 5 N = 4 N = 3 
Dodecatheon sp.     3.0 (100)      
D. hendersonii          0.1 (67) 
Drepanocladus sp.  3.3 (33)        1.0 (33) 
D. aduncus     12.5 (33)      
Eleocharis  
   macrostachya 1.6 (100)          

E. quinqueflora          1.0 (33) 
Epilobium ciliatum          <0.1 (33) 
Epilobium glaberrimum   0.1 (100)        
Epilobium sp. 0.1 (100)          
Equisetum arvense 0.1 (50) 1.7 (33) 1.0 (100)  7.0 (100)      
Galium sp. 0.1 (100)          
Geum macrophyllum  <0.1 (33)         
Hordeum  
  brachyantherum  <0.1 (33)         

Hypericum  
   anagalloides     5.0 (33) 15.0 (100)     

Juncus arcticus      <0.1 (33)      
Juncus mexicanus       0.1 (50)   5.0 (33) 
Juncus nevadensis       0.5 (33)    
Juncus orthophyllus  <0.1 (33)         
Juncus oxymeris      7.5 (50)     
Lotus sp.      1.5 (50)     
Lupinus polyphyllus  0.3 (33)         
Luzula comosa  <0.1 (33)         
Marchantia sp.          <0.1 (33) 
Menyanthes trifoliata  5.0 (33)     1.4 (50)    
Mimulus guttatus 0.1 (50)  0.1 (100)  <0.1 (33)      
Mimulus primuloides 0.1 (50)     20.3 (100)     
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Mnium sp.        7.0 (40)   
Muhlenbergia andina  <0.1 (33)         
Muhlenbergia filiformis     1.0 (33)     <0.1 (33) 
Oreostemma  
  alpigenum  0.3 (33)         

Parnassia californica         1.5 (50)  
Pedicularis  
  groenlandica  <0.1 (33)         

Perideridia parishii         2.3 (75)  
Philonotis fontana  3.3 (33)   12.5 (33) 31.3 (50)     
Philonotis sp.      7.5 (50)  3.6 (40)  5.0 (33) 
Pinus contorta     1.0 (33)   1.0 (33) 1.5 (50)     
Poa sp.          <0.1 (33) 
Polygonum  
  bistortoides  <0.1 (33)    1.5 (50)  3.2 (40)   

Potentilla gracilis  <0.1 (33)         
Ranunculus sp.          1.0 (33) 
Ribes nevadense   1.0 (100)        
Salix eastwoodiae     1.0 (33)      
Salix orestera  1.7 (33)      2.0 (40)   
Salix sp.  5.0 (33)  3.4 (40)       
Saxifraga oregana  0.3 (33)        1.0 (33) 
Scirpus microcarpus  0.3 (33)   10.0 (100)      
Scirpus sp. 1.5 (50)          
Stachys albens   1.0 (100)        
Torreyochloa pallida     1.0 (33)      
Trifolium sp.          <0.1 (33) 
Vaccinium uliginosum  3.3 (33)    1.5 (50)     
Veronica americana 0.1 (50)          
Viola macloskeyi 0.1 (50) <0.1 (33)         
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Table E.  Plants of herbaceous associations with 33% constancy or greater, part 1. 

 ELQU 
ELQU/ 
DREPA 

ELQU/ 
PHFO ERCR-PHBOp 

JUOX/ 
PHFO 

JUOX-ELPA/ 
PHFO PHBO 

PHBO/ 
PHFO-SPSU POBI-MIPR MIPR 

 N = 39 N = 37 N = 20 N = 2 N = 30 N = 17 N = 6 N = 19 N = 7 N =13 
Aulacomnium sp.     7.3 (73)      
Bryum 
  pseudotriquetrum   14.0 (35)        

Carex echinata       1.7 (33) 1.7 (33) 1.3 (43) 1.3 (43) 
Carex luzulina    2.5 (50)   1.9 (67) 1.9 (67)   
Carex utriculata  2.9 (41)         
Darlingtonia californica    0.1 (50)       
Dodecatheon alpinum         5.1 (57) 5.1 (57) 
Drepanocladus sp.  16.9 (46)         
D. aduncus  24.2 (54)         
Drosera rotundifolia    0.5 (50)   8.8 (33) 8.8 (33)   
Eleocharis 
  macrostachya       7.5 (33) 7.5 (33)   

Eleocharis parishii      22.9 (82)     
E. quinqueflora 35.3 (69) 27.2 (89) 21.0 (60) 3.5 (50)     1.3 (43) 1.3 (43) 
Epilobium sp.         6.0 (86) 6.0 (86) 
Eriophorum criniger    35.0 (100)       
Hypericum  
  anagalloides   4.7 (40) 2.5 (50) 5.5 (50) 20.3 (65) 9.7 (67) 9.7 (67) 1.3 (43) 1.3 (43) 

Juncus ensifolius    2.5 (50)       
Juncus oxymeris   3.8 (45)  31.8 (93) 26.2 (94) 6.3 (67) 6.3 (67)   
Lotus oblongifolius    0.1 (50)   3.8 (50) 3.8 (50)   
Mimulus guttatus       0.3 (33) 0.3 (33)   
Mimulus primuloides  6.0 (59) 9.1 (55) 10.0 (50)  18.5 (41) 3.4 (50) 3.4 (50) 15.0 (100) 15.0 (100) 
Muhlenbergia filiformis   2.9 (35)    0.9 (33) 0.9 (33)   
Oreostemma  
  alpigenum   4.4 (35) 1.7 (35) 1.0 (50)       

Oxypolis occidentalis   3.5 (45)    8.3 (50) 8.3 (50)   
Pedicularis attollens     2.2 (57)      
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 ELQU 
ELQU/ 
DREPA 

ELQU/ 
PHFO ERCR-PHBOp 

JUOX/ 
PHFO 

JUOX-ELPA/ 
PHFO PHBO 

PHBO/ 
PHFO-SPSU POBI-MIPR MIPR 

 N = 39 N = 37 N = 20 N = 2 N = 30 N = 17 N = 6 N = 19 N = 7 N =13 
Perideridia parishii    0.5 (50)       
Phalacroseris  
  bolanderi    22.5 (100)   42.9 (100) 42.9 (100)   

Philonotis fontana   22.0 (35) 5.0 (50)       
Philonotis sp.     35.0 (80) 43.5 (71)     
Polygonum  
  bistortoides   2.9 (45)  2.8 (33)  2.2 (50) 2.2 (50) 21.4 (100) 21.4 (100) 

Salix orestera         1.7 (57) 1.7 (57) 
Saxifraga oregana      0.2 (35)     
Scirpus congdonii         1.3 (43) 1.3 (43) 
Scirpus diffusus     7.0 (37)      
Scirpus microcarpus       1.8 (33) 1.8 (33) 6.4 (43) 6.4 (43) 
Sphagnum sp.     12.6 (50)      
S. subsecundum           
Spiranthes  
  romanzoffiana   0.1 (35) 0.5 (50) 0.2 (30)      
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Table F.  Plants of herbaceous associations with 33% constancy or greater, part 2. 

  Cal_can 
CAQU/ 
SPSU 

DECE-
PEPA GLEL JUARB JUARM JUNE MIGU MUFIp SCMI 

  N = 1  N = 13 N = 16 N = 1 N = 3 N = 9 N = 4 N = 2 N = 2 N = 7 
Aconitum  
  columbianum         <0.1 (33)           

Aster sp.        2.0 (67)         1.5 (50) 
Bromus ciliatus         5.0 (33)           
Calamagrostis  
   canadensis 90.0 (100)                   

Camassia quamash   57.7 (100)                 
Carex aquatilis         7.5 (50)  
Carex nebrascensis           11.2 (67)        
Carex sp.     18.2 (50)     5.3 (56)    1.5 (50)   
Carex utriculata 5.0 (100)     1.0 (100) 10.0 (67) 2.0 (33)    <0.1 (50)  
Carex vesicaria             7.5 (50)      
Deschampsia 
   cespitosa    57.5 (100)   6.0 (67)         

Dodecatheon jeffreyi     0.4 (50)   0.1 (67)           
Drepanocladus sp.               1.5 (50)   
D. aduncus               2.5 (50)     
Drosera rotundifolia   2.4 (46)                 
Eleocharis sp.         7.5 (50)  
E. quinqueflora           15.0 (67)     <0.1 (50)  
Epilobium halleanum               4.0 (100)     
Gentianopsis simplex         <0.1 (33)           
Glyceria elata       95.0 (100)            
Hordeum  
   brachyantherum         1.0 (33)           

Juncus sp.         <0.1 (33)           
J. arcticus var. balticus     45.8 (100)      
Juncus ensifolius   4.5 (46)                 
Juncus mexicanus           32.8 (100)        
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  Cal_can 
CAQU/ 
SPSU 

DECE-
PEPA GLEL JUARB JUARM JUNE MIGU MUFIp SCMI 

  N = 1  N = 13 N = 16 N = 1 N = 3 N = 9 N = 4 N = 2 N = 2 N = 7 
Juncus nevadensis             38.1 (100)       
Kalmia polifolia                 1.5 (50)   
Mimulus guttatus               15.0 (100)     
Mimulus primuloides   0.9 (38) 5.7 (44)   11.0 (100) 6.8 (56) 4.5 (50)   <0.1 (50)   
Muhlenbergia filiformis                50 (100)  
Nasturtium officinale               20.0 (50)     
Oreostemma  
  alpigenum    0.8 (38)           1.5 (50)   
Pedicularis  
  groenlandica                 <0.1 (50)   
Perideridia sp.         1.5 (50)  
Perideridia parishii 1.0 (100) 2.0 (46) 1.7 (50)   25.0 (100)          
Philonotis sp.                <0.1 (50)   
Phleum alpinum         <0.1 (33)           
Pinus contorta          2.0 (67)           
Polygonum  
  bistortoides   0.4 (46)            1.5 (50)    
Salix lemmonii 1.0 (100)                   
Salix sp.        2.0 (67)           
Saxifraga oregana           2.0 (44)   10.0 (100)     
Scirpus congdonii                 1.5 (50)    
Scirpus microcarpus                  68.3 (100) 
Sphagnum sp.          <0.1 (50)  
S. subsecundum   26.9 (77)                 
Stellaria longipes               0.5 (50)     
Triantha occidentalis    2.0 (54)                 
Veratrum californicum         13.5 (67)          
Veronica americana               2.5 (50)     

 

Appendix 6.  Species Composition and Abundance of Vegetation Associations 



 

Table G.  Plants of herbaceous associations with 33% constancy or greater, part 3. 

  DUAR 
KOMY-
THAL OXOC 

OXOC-
SETR RHAL DACA NACA TOOCp 

TOOC/ 
PLLEp 

TOOC/ 
SPTE 

   N = 3 N = 4 N = 8  N = 2 N = 5 N = 7  N = 27 N = 4  N = 2  N = 3  
Arctostaphylos uva-ursi   4.0 (100)                 
Arnica longifolia                5.0 (50)   
Caltha leptosepala        10.0 (50)     2.1 (37)       
Camassia quamash            1.0 (48)      
Carex echinata           3.4 (57)  4.7 (48)    <0.1 (33) 
Carex lasiocarpa 11.7 (67)                1.7 (33) 
Carex lenticularis 0.3 (33)                   
Carex limosa                   4.0 (67) 
Carex luzulina            0.5 (43) 1.1 (48)   4.5 (100)   
Carex scirpoidea   9.3 (100)                 
Carex simulata                   5.0 (33) 
Carex sp.               1.5 (50)     
Carex vesicaria 2.0 (67)                   
Comarum palustre                   1.0 (33) 
Darlingtonia californica           51.4 (100)       
Deschampsia cespitosa              0.1 (50) 0.5 (50)   
Drepanocladus sp.     3.8 (50)               
Drosera anglica                   3.3 (67) 
Drosera rotundifolia       7.5 (50) 5.8 (100) 4.7 (43) 3.0 (37)     4.3 (100) 
Dulichium arundinaceum 51.7 (100)                   
Eleocharis decumbens      4.7 (43)     
Eleocharis quinqueflora       5.0 (40)       1.5 (50)   
Equisetum arvense    2.4 (38)         0.1 (50) 0.1 (50)   
Equisetum hyemale     1.6 (38)               
Eriophorum gracile                   0.3 (33) 
Gentianopsis holopetala   0.8 (75)                 
Glyceria grandis       7.5 (50)             
Hastingsia alba                7.0 (100)   
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  DUAR 
KOMY-
THAL OXOC 

OXOC-
SETR RHAL DACA NACA TOOCp 

TOOC/ 
PLLEp 

TOOC/ 
SPTE 

   N = 3 N = 4 N = 8  N = 2 N = 5 N = 7  N = 27 N = 4  N = 2  N = 3  
Helenium bigelovii          1.3 (57)   0.8 (50)     
Hypericum anagalloides     2.9 (38)       1.2 (37)  1.5 (100)   
Juncus ensifolius         2.6 (40) 4.7 (43)   0.5 (50)  
J. arcticus var. balticus   3.3 (100)             1.5 (100)   
Juncus nevadensis             2.2 (37) 0.8 (75) 0.1 (50)   
Kalmia polifolia                   3.7 (100) 
Kobresia myosuroides   32.5 (100)                 
Lotus oblongifolius               7.5 (50)   
Lupinus polyphyllus       7.5 (50)             
Luzula comosa                 0.5 (50)   
Menyanthes trifoliata 13.3 (33)                 3.4 (100) 
Mimulus guttatus      6.0 (100)            
Mimulus primuloides                 2.0 (100)   
Mnium sp.                 2.5 (50)   
Narthecium californicum           19.4 (86) 62.7 (100)       
Oreostemma alpigenum            1.3 (57)  0.6 (37) 0.8 (100) 0.5 (50)   
Oxypolis occidentalis    45.9 (100) 35.0 (100)            
Panicum  
   dichotomiflorum                 0.5 (50)   

Parnassia californica             1.4 (48) 4.5 (75)     
Parnassia parviflora   0.3 (50)                 
Pedicularis attollens    2.3 (50)               
Penstemon floridus   1.8 (50)                 
Perideridia parishii              4.8 (75)     
Phalacroseris bolanderi          4.4 (43)        
Philonotis fontana     30.0 (38)           1.5 (50)   
Philonotis sp.          4.7 (43)         
Pinus contorta                  8.0 (100)   
Platanthera dilatata       0.5 (50)         55.0 (100)   
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  DUAR 
KOMY-
THAL OXOC 

OXOC-
SETR RHAL DACA NACA TOOCp 

TOOC/ 
PLLEp 

TOOC/ 
SPTE 

   N = 3 N = 4 N = 8  N = 2 N = 5 N = 7  N = 27 N = 4  N = 2  N = 3  
Polygonum bistortoides     2.5 (38) 3.0 (50)             
Prunella vulgaris                 1.5 (100)   
Rhynchospora alba         60.0 (100)        15.0 (67) 
Salix brachycarpa   16.3 (100)                 
Scheuchzeria palustris                    1.0 (67) 
Senecio triangularis       60.0 (100)            
Sphagnum capillifolium       0.5 (50)             
Sphagnum sp.           3.0 (43)         
Sphagnum teres                   49.0 (100) 
Spiranthes  
   romanzoffiana         1.0 (40)     0.1 (50)     

Thalictrum alpinum   15.0 (100)                 
Triantha occidentalis            0.9 (43)  4.3 (81) 16.3 (100) 8.5 (100) 26.7 (100) 
Trichophorum pumilum   5.0 (100)                 
Trifolium longipes     4.5 (50)               
Vaccinium uliginosum                   4.0 (67) 
Verbena tenuisecta      7.5 (50)             
Veronica americana       5.0 (50)             
V. anagallis-aquatica       2.5 (50)             
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Regional Descriptions and Maps 
 
 
 
 

This appendix has been redacted because it contains sensitive data.  For 
more information, contact the Regional Botanist (USDA Forest Service, 
Pacific Southwest Regional Office, 1323 Club Dr., Vallejo, California, 
94592).   
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Appendix 8.  Photos of Fen Vegetation Types 1

 

 
Photo 8-1.  Alnus incana shrubland alliance, Osgood Swamp, Lake Tahoe Basin.  
Photo by J. Evens, July 2001. 

 
Photo 8-2.  Carex (aquatilis, lenticularis) herbaceous alliance, Hell Hole, Lake 
Tahoe Basin.  Photo by J. Evens, July 2010.   

 
Photo 8-3.  Carex echinata herbaceous alliance, Hell Hole, Lake Tahoe Basin.  
Photo by J. Evens, July 2010.   

 
Photo 8-4.  Carex jonesii herbaceous alliance.  Photo by Stanislaus NF, 2009. 
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Photo 8-5.  Carex limosa herbaceous alliance, Sagehen Field Station, Nevada 
County.  Photo by J. Evens, August 2010. 

 
Photo 8-6.  Carex nebracensis herbaceous alliance, Grass Lake, Lake Tahoe 
Basin.  Photo by J. Evens, June 2009. 

 
Photo 8-7.  Carex scopulorum herbaceous alliance, Ginny Lake, Lake Tahoe Basin.  
Photo by J. Evens, July 2010. 

 
Photo 8-8.  Carex simulata herbaceous alliance, Sequoia NF.  Photo by D. Stout, 
August 2010. 
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Photo 8-9.  Carex subnigricans herbaceous alliance, Ebbetts Pass, Calaveras 
County.  Photo by J. Evens, September 2009. 

 
Photo 8-10.  Carex (utriculata, vesicaria) herbaceous alliance, Ginny Lake, Lake 
Tahoe Basin.  Photo by J. Evens, July 2010. 

 
Photo 8-11.  Darlingtonia californica herbaceous alliance, Shasta-Trinity NF.  Photo 
by D. Roach 2010. 

 
Photo 8-12.  Deschampsia cespitosa herbaceous alliance, Hell Hole, Lake Tahoe 
Basin.  Photo by J. Evens, July 2010.   
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Photo 8-13.  Eleocharis quinqueflora herbaceous alliance, Eldorado NF.  Photo by 
M. Brown 2008. 

 
Photo 8-14.  Kalmia microphylla herbaceous alliance, Hell Hole, Lake Tahoe Basin.  
Photo by J. Evens, July 2010.   

 
Photo 8-15.  Nuphar lutea (Provisional) herbaceous alliance, Grass Lake, Lake 
Tahoe Basin.  Photo by K. Sikes. 

 
Photo 8-16.  Oxypolis occidentalis herbaceous alliance, Sequoia NF.  Photo by D. 
Stout 2010. 
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Photo 8-17.  Phalacroseris bolanderi-Juncus oxymeris herbaceous alliance, 
Wrights Lake, Eldorado NF.  Photo by J. Evens, June 2008. 

 
Photo 8-18.  Pinus contorta ssp. murrayana forest alliance, Washoe Meadows 
State Park, Lake Tahoe Basin.  Photo by K. Sikes, September 2010. 

 
Photo 8-19.  Rhododendron columbianum shrubland alliance, Hell Hole, Lake 
Tahoe Basin.  Photo by J. Evens, July 2010. 

 
Photo 8-20.  Salix orestera shrubland alliance, Ginny Lake, Lake Tahoe Basin.  
Photo by J. Evens, July 2010. 
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Photo 8-21.  Salix eastwoodiae shrubland alliance, Ginny Lake, Lake Tahoe Basin.  
Photo by J. Evens, July 2010. 

 
Photo 8-22.  Triantha occidentalis-Narthecium californicum herbaceous alliance, 
Shasta-Trinity NF.  Photo by CNPS, 2010. 

 
Photo 8-23.  Vaccinium uliginosum shrubland alliance, Plumas NF.  Photo by J. 
Evens, September 2009. 

 
Photo 8-24.  Veratrum californicum herbaceous alliance, Ginny Lake, Lake Tahoe 
Basin.  Photo by J. Evens, July 2010. 
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Allium validum Provisional Herbaceous Alliance  
Pacific onion meadows  
 
Allium validum is dominant in the herbaceous layer with Achillea millefolium, Carex fissuricola,  
C. scopulorum var. bracteosa, Deschampsia cespitosa, Dodecatheon redolens, Hordeum brachyantherum, 
Hymenoxys hoopesii, Hypericum anagalloides, Juncus spp., Mertensia ciliata, Mimulus primuloides, 
Oreostemma alpigenum, Perideridia parishii, Senecio triangularis, Sphenosciadium capitellatum, and 
Triantha occidentalis ssp. occidentalis. Emergent trees and shrubs, such as Pinus contorta ssp. murrayana 
and Salix orestera, may be present at low cover. Moss may also be present and variable in cover. 
Herbaceous layer < 90 cm; cover is intermittent to continuous. 
 
Habitats: Wet meadows, sloping fens. Soils are alluvial and may be highly organic or gravelly loam. The 
USFWS Wetland Inventory (USFWS 1996) recognizes Allium validum as an OBL plant. Elevation: 1900–
3300 m. 
 
Rarity ranking: G3? S2? MCV: Not treated. NVCS: Not treated. Calveg: Wet grass/herb. Holland: Fen, 
Wet montane meadow, Wet subalpine or alpine meadow. Munz: Freshwater marsh. WHR: Wet meadow. 
 

Remarks 
Allium validum is a bulbiferous perennial herb with 3–6 persistent basal leaves. Flowering peduncles are 
angled, growing to 1 m, and topped by a compact umbel of up to 40 rose to white flowers. Allium validum 
occurs in western North America from British Columbia south through Nevada, especially in wet meadows 
and fens in mountains (McNeal and Jacobsen 2002).  

Stands usually have dense herbaceous cover with A. validum dominating. They have been sampled 
in subalpine and alpine zones of the Sierra Nevada, found in wet portions of gentle to steep meadows and 
side drainages of valleys where seeps, springs, and streams supply water to these sites (Potter 2005, Sikes et 
al. 2010a). Stands are commonly adjacent to those of the Carex scopulorum, Carex (utriculata, vesicaria), 
Salix eastwoodiae, Salix orestera, and Pinus contorta ssp. murrayana alliances. 
 

Observations 
The range of Allium validum provisional herbaceous alliance in California includes higher elevation 
subsections of the Sierra Nevada (M261Eh, Ek, Eo, and Eq) and in the Klamath Mountains (M261A) at 
montane and subalpine elevations. Currently, this alliance is described from three stands in the Sierra 
Nevada located on the Plumas and Stanislaus national forests (Sikes et al. 2010a), and several stands in the 
central and southern Sierra Nevada (Potter 2005).  

Sikes et al. (2010a) defined an Allium validum association located in sloping fens and wet meadows 
at elevations from 1920 to 2900 m. Cover of A. validum in these stands ranged from 35–70%, and other 
species were primarily trace in cover. Potter (2005) defined a similar Allium validum–Carex scopulorum 
association occurring as moderate to large meadow stands, and occasionally as narrow, linear stands 
adjacent to ponds, lakes, or stream banks. Elevation ranged from 2850 to 3220 m. Cover of A. validum in 
these stands ranged from 25–100%, and other plants varied in cover and constancy. A few of these stands 
defined by Potter (2005) may be better placed in the Salix orestera alliance when shrubs were up to 20% or 
more cover. While the MCV2 placed this association in the Carex scopulorum alliance, we are now 
assigning it to the Allium validum alliance. Further sampling is needed to fully characterize this alliance in 
California. 
 

References 
McNeal and Jacobsen 2002, Potter 2005, Sikes et al. 2010a. 
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Caltha leptosepala Provisional Herbaceous Alliance  
White marsh marigold meadows  
 
Caltha leptosepala is dominant or co-dominant in the herbaceous layer with Achillea millefolium, 
Aconitum columbianum, Agrostis idahoensis, Allium spp., Bistorta bistortoides, Carex echinata, C. 
laeviculmis, C. luzulina, C. scopulorum var. bracteosa, C. utriculata, Deschampsia cespitosa, 
Dodecatheon sp, Eleocharis spp., Hastingsia alba, Helenium bigelovii, Hypericum anagalloides, Juncus 
balticus ssp. ater, J. exiguus,  J. nevadensis, Parnassia palustris, Platanthera spp., Senecio triangularis, 
Triantha occidentalis ssp. occidentalis, and Trifolium longipes. Mosses, in particular Philonotis spp., are 
usually present and abundant.  Other mosses, such as Brachythecium frigidum and Rhizomnium 
magnifolium, and liverworts, such as Scapania undulata var. undulata, may also be present. Herbaceous 
layer < 90 cm; cover is continuous. 
 
Habitats: Sloping fens. Soils are alluvial and are highly organic. The USFWS Wetland Inventory (USFWS 
1996) recognizes Caltha leptosepala as an OBL plant. Elevation: 900–3300 m. 
 
Rarity ranking: G4 S2? MCV: Not treated. NVCS: Caltha leptosepala saturated herbaceous alliance. 
Calveg: Wet grass/herb. Holland: Fen, Wet montane meadow, Wet subalpine or alpine meadow. Munz: 
Freshwater marsh. WHR: Wet meadow. 
 

Remarks 
Caltha leptosepala is an erect, fleshy perennial herb with basal heart-shaped leaves that are glabrous. 
Inflorescences are borne atop leafless stems and are one- to two-flowered with white to yellow sepals. 
Fruits are clusters of follicles that split when mature to release thousands of small, elliptic seeds. 

The taxonomy of Caltha leptosepala is currently unclear. The revised Jepson Manual recognizes 
no infraspecific taxa (Baldwin et al. 2012). The USDA Plants Database, however, considers C. leptosepala 
var. biflora a synonym of C. leptosepala ssp. howellii. The distribution of C. leptosepala includes Alaska 
and the western Canadian provinces, and from Wyoming south through New Mexico (USDA-NRCS 2013). 
In California, C. leptosepala occurs at high elevations in the Sierra Nevada, Cascades, Klamath Mountains, 
and the Modoc Plateau. Habitats include marshes, pond margins, streambanks, meadows, and mesic sites 
within conifer forests. 
 Caltha leptosepala is dominant in north-facing, sloping fens that are spring-fed and acidic (average 
pH < 6) in California (Sikes et al. 2010a, 2010b, 2012). Christy (2004) describes a similar association from 
the Cascades in northwestern Oregon. He described these stands in montane fens on moderate slopes below 
springs and seeps. Stands range in size from very small ponded depressions and spring mounds to 
somewhat larger stands of less than 0.03 hectares that are often at pond and lake edges (Sikes et al. 2012). 
Woody plants have scant cover and are primarily restricted to hummocks or are peripheral to the fens. 
NatureServe (2011) described a similar association, Caltha leptosepala herbaceous association, in the 
Rocky Mountains from Colorado to Montana, west into Utah and Idaho. It is associated with seeps, 
streamsides, springs, and wet meadows at subalpine and lower alpine zones. 
 

Observations 
The range of the Caltha leptosepala provisional alliance currently is noted from the Northern 

California Coast Ranges (M261Ba) and Klamath Mountains (M261Aj). The Caltha leptosepala provisional 
association is characterized in California from five fens in Humboldt County, Shasta-Trinity National 
Forest (Sikes et al. 2010b), and five additional stands from fens of the Shasta-Trinity in Siskiyou and 
Trinity Counties (Sikes et al. 2012). Analysis of new data and further stand-based sampling across the 
Sierra Nevada and southern Cascades are needed fully characterize this alliance in California. 
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Baldwin et al. 2012, NatureServe 2011, Sikes et al. 2010a, 2010b, 2012, USDA-NRCS 2013. 

 
  

4 
Appendix 9.  Proposed Alliance Descriptions 



Carex echinata Herbaceous Alliance  
Star sedge fens  
 
Carex echinata is dominant in the herbaceous layer with Bistorta bistortoides, Drosera rotundifolia, 
Eleocharis quinqueflora, Eriophorum crinigerum, Hypericum anagalloides, Mimulus primuloides, 
Oreostemma alpigenum var. andersonii, Phalacroseris bolanderi, Spiranthes romanzoffiana, and Triantha 
occidentalis ssp. occidentalis. Philonotis fontana, Sphagnum subsecundum, and other mosses are typically 
present. Emergent shrubs such as Vaccinium uliginosum may be present at low cover. Herbaceous layer < 
90 cm; cover is continuous. 
 
Habitats: Wet meadows; sloping and basin fens. Soils are alluvial and highly organic. The USFWS 
Wetland Inventory (USFWS 1996) recognizes Carex echinata as an OBL plant. Elevation: 1150–2700 m. 
 
Rarity ranking: G4? S3? MCV: Sedge series, Fen habitat. NVCS: Not treated. Calveg: Wet meadow.  
Holland: Fen, Wet montane meadow, Wet subalpine or Alpine meadow. Munz: Freshwater marsh. WHR: 
Wet meadow. 
 

Membership Rules 
Carex echinata > 50% relative cover in the herbaceous layer (Sikes et al. 2010a). 
 
Life History Traits of the Principal Species  
Life forms Polycarpic perennial herb, non-rhizomatous 
Seed storage Soil 
Seed longevity Short 
Mode of dispersal Animals, gravity 
Germination agents Stratification—winter 
Mode of sprouting Underground structures (culms) 
Survivability after fire/disturbance Fire sensitive; no/low sprouter 
Disturbance-stimulated flowering No 
Reproductive range Life of plant 
Recruitment Low; episodic 
Regional variation High 

 
Remarks 

Carex echinata is a cespitose sedge species with culms to 90 cm tall and with 3-6 leaves per culm. Leaf 
sheath summits are concave and glabrous. The inflorescences vary in size and are comprised of 3-8 lateral 
spikes, which are typically indistinct, in star-shaped arrays (Ball and Reznicek 2002).   

Carex echinata grows in marshes, bogs, fens, swamps, wet meadows, and the peaty or sandy shores 
of streams and lakes, usually in acidic soils. Carex echinata ssp. echinata is extremely widespread, 
occurring throughout much of North America excepting northern Canada and midwestern states from South 
Dakota south through Texas. It is also widespread throughout Eurasia (NatureServe 2011). C. echinata ssp. 
phyllomanica is restricted to western North American from Alaska south through California. These 
subspecies overlap throughout the range of C. echinata ssp. phyllomanica (USDA-NRCS 2013).   

The Carex echinata herbaceous alliance is described from 31 samples collected during surveys 
throughout the Sierra Nevada, Klamath Mountain region, and the Northern Coast Ranges (Cooper and Wolf 
2006a, Sikes et al. 2010a, 2010b). This alliance has been found mostly on sloping fens, although it also has 
been identified from a single basin fen and two wet meadows.  

Other vegetation types reported in NatureServe (2011) include the Carex echinata–Deschampsia 
nubigena bog herbaceous association, which occurs only in Hawaii; and Carex (atlantica, echinata, 
leptalea, lurida)–Solidago patula herbaceous vegetation, which is reported in five southeastern states. 
There is also Carex echinata–Solidago uliginosa / Sphagnum spp. herbaceous association identified in 
Virginia and the District of Columbia. Cooper and Wolf (2006a) identified two similar types, Carex 
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echinata–Sphagnum subsecundum and Carex echinata–Philonotis fontana, which are now combined and 
included in this C. echinata alliance (Sikes et al. 2010a, 2010b). The Phalacroseris bolanderi / Philonotis 
fontana–Sphagnum subsecundum association is another fen vegetation type with similar mixes of mosses, 
and it is also found in transitional sloping fens in the Sierra Nevada. 
 

Fire Characteristics 
This alliance occurs in wet sites that experience no or low-severity fires. Fluvial processes are the primary 
disturbance for this alliance.   
 

Regional Status 
Klamath Mountains (M261Aj, Au).  This alliance is identified on the Shasta-Trinity National Forest 
from one stand sampled by Cooper and Wolf (2006a), and from one stand sampled by Sikes et al. (2010b). 
 
Northern California Coast Ranges (M261Ba).  This alliance is identified on the Shasta-Trinity National 
Forest from two stands (Sikes et al. 2010b). 
 
Sierra Nevada (M261Ee-h, Ep-q, Eu).  This alliance has been identified from the Bucks Lake (M261Ee) 
south to the Kern Plateau (M261Eu) subsections. It is confirmed from several surveys within five national 
forests, including the Eldorado, Plumas, Sequoia, Sierra, and Tahoe National Forests (Cooper and Wolf 
2006a, Sikes et al. 2010a). 
 
Southern Cascades (M261Dl-m).  This alliance has been identified from Lassen National Forest in one 
survey (Cooper and Wolf 2006a). 
 

Management Considerations 
The U.S. Forest Service in California considers fens areas of special concern. Stream down cutting has 
impacted fens negatively, as have grazing, road building, and timber harvest in surrounding watersheds. 
 

Associations 
Carex echinata / (Philonotis fontana–Sphagnum subsecundum) [1], [2] 
 

References 
Ball and Reznicek 2002, Cooper and Wolf 2006a, NatureServe 2011, [1] Sikes et al. 2010a, [2] Sikes et al. 
2010b, USDA-NRCS 2013. 
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Carex (luzulina) / Ptychostomum pseudotriquetrum Herbaceous 
Alliance  
Woodrush sedge fens  
 
Carex luzulina or Carex illota is dominant or co-dominant in the herbaceous layer with Bistorta 
bistortoides, Carex nebrascensis, Eleocharis quinqueflora, Eriophorum crinigerum, Hypericum 
anagalloides, Juncus ensifolius, J. nevadensis, Mimulus primuloides, Muhlenbergia filiformis, 
Oreostemma alpigenum var. andersonii, Perideridia parishii, Spiranthes romanzoffiana, Triantha 
occidentalis ssp. occidentalis, and Trifolium longipes. Ptychostomum pseudotriquetrum and other mosses, 
such as Philonotis fontana, are usually abundant. Emergent shrubs Salix orestera and Vaccinium 
uliginosum may be present at low cover. Herbaceous layer < 90 cm; canopy is continuous. 
 
Habitats: Wet meadows, sloping and basin fens. Soils are alluvial and may be highly organic. The USFWS 
Wetland Inventory (USFWS 1996) recognizes Carex illota as a FACW plant and Carex luzulina as an OBL 
plant. Elevation: 1656–3233 m. 
 
Rarity ranking: G3 S2? MCV: Carex luzulina Provisional Herbaceous Alliance. NVCS: Carex illota 
herbaceous vegetation. Calveg: Wet meadow. Holland: Fen, Wet montane meadow, Wet subalpine or 
Alpine meadow. Munz: Freshwater marsh. WHR: Wet meadow. 
 

Membership Rules 
Carex illota or C. luzulina typically > 50% relative cover in the herbaceous layer (Sikes et al. 2010a). 
 
 
Life History Traits of Principal Species 

 Carex luzulina Carex illota Ptychostomum 
pseudotriquetrum 

Life forms Polycarpic perennial; 
herb; non-rhizomatous; 
sometimes short 
rhizomes  

Polycarpic perennial 
herb; non-rhizomatous 

Bryophyte 

Seed storage Soil Soil N/a 
Seed longevity Short Short N/a 
Mode of dispersal Animals; gravity Animals; gravity Water 
Germination agents Stratification - winter Stratification - winter Water, light 
Mode of sprouting Underground structures Underground structures 

(culms) 
Spores 

Survivability after 
fire/disturbance 

Generally fire sensitive; 
no/low sprouter 

Fire sensitive; no/low 
sprouter 

Fire sensitive 

Disturbance-stimulate
d flowering 

No No N/a 

Reproductive range Life of plant Life of plant Life of plant 
Recruitment Low; episodic Low; episodic Moderate; episodic 
Regional variation Low  Low Moderate? 

 
Remarks 

Carex illota is a cespitose sedge species with culms ranging from 15-39 cm. Leaf sheath summits are 
white-hyaline and U-shaped. The nodding inflorescence comprises 3-6 spikes, which are typically 
indistinct. Both base and apex of the spikes are acute to rounded (Ball and Reznicek 2002). Carex illota 
grows in marshes, bogs, and wet meadows in Alberta and British Columbia, Canada south through New 
Mexico and California. In the Rocky Mountains, it is widespread in mountain steppe, open woodland, 
coniferous forest, and alpine meadows. In California, it is recorded from red fir, lodgepole, and subalpine 
forest types (CalFlora 2011). 
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Carex luzulina also is a cespitose sedge species, sometimes with short rhizomes. Leaves are borne 
on the lower part of culm, and the top of the leaf sheath forms a distinctly U-shaped mouth. Several (3-6) 
floral spikes extend well beyond the leaves; the lower 1-2 spikes are well separated along the flowering 
stalk from the upper, densely clustered spikes. C. luzulina grows in the mountains of the Pacific Northwest 
and the northern Rocky Mountains to the Sierra Nevada. Both varieties (var. ablata and var. luzulina) occur 
in California and are similar ecologically. Murray (2000) found C. luzulina in 8 of 88 wetland associations 
in northwestern Oregon, but only at low constancy.  

Ptychostomum pseudotriquetrum is a relatively large species of Ptychostomum that forms dense 
tufts of reddish, erect, unbranched stems in seeps and other wet habitats (Malcolm et al. 2009). It occurs 
across North America and throughout much of Europe. The leaf nerve is typically strongly red near the 
base. P. pseudotriquetrum is dioecious.  The USDA Plants Database places this species in the genus 
Bryum (USDA-NRCS 2013).    

The Carex (luzulina) / Ptychostomum pseudotriquetrum herbaceous alliance is currently known 
from 16 samples collected throughout the Sierra Nevada (Cooper and Wolf 2006a, Sikes et al. 2010a, 
2011a). The Carex luzulina provisional alliance (Sawyer et al. 2009) is now subsumed under this alliance. 
Stands of this collective alliance occur most frequently in sloping fens and wet meadows. The most 
commonly co-occurring species are Mimulus primuloides and Perideridia parishii. 

Christy (2004) has defined Carex illota–Eleocharis quinqueflora association from Oregon, which 
is similar to the Carex illota ( /Ptychostomum pseudotriquetrum) association defined here for California. 
Christy (2004) has also similarly defined a Carex luzulina association in the mountains of northwestern 
Oregon where C. luzulina cover averaged 34%, and moss cover averaged 29%. Christy described this 
association as a “wet lawn” of 65 species that occupied a narrow elevation zone.  

Similar vegetation meadow types reported in NatureServe (2011) include the Carex illota 
association. Although C. illota occurs widely in the western U.S., there are few reports of C. illota 
dominating except in the Rocky Mountains. That description does not include Ptychostomum 
pseudotriquetrum as a co-occurring species, although other moss species are mentioned. Chimner et al. 
(2008) described a different Carex illota - Pedicularis groenlandica association in the San Juan Mountains 
of Colorado.  
 

Fire Characteristics 
This alliance occurs in wet sites that experience no or low-severity fires. Fluvial processes are the primary 
disturbance for this alliance.  
 

Regional Status 
The known range of Carex illota includes montane to alpine elevations of the Warner Mountains 
(M261Gf), High Cascades (M261Df), throughout the High Sierra Nevada (M261Ea-e, Eh-o, Eq-r, Et-u), 
and the San Bernardino Mountains (M262Bh). The range of C. luzulina includes the Central California 
Coast (M262A), High Cascades (M261Df), Inner (M261C) and Outer (M261B) North Coast Ranges 
(M261), Klamath Ranges (M261A), Northern California Coast (M263A), Sierra Nevada (M261Ea-e, Eh-o, 
Eq-r, Et-u), and Warner Mountains (M261Gf). 
 
Sierra Nevada (M261Ee, Eh, Ek-l, Eq, Eu). Several stands sampled with Carex illota or C. luzulina 
dominating occur within five national forests, including the Eldorado, Plumas, Sequoia, Sierra, and 
Stanislaus National Forests (Cooper and Wolf 2006a, Sikes et al. 2010a); and at one location with C. 
luzulina dominating within the Lake Tahoe Basin (Sikes et al. 2011a). 
 
Southern Cascades (M261Dm). One stand with Carex luzulina dominating was sampled in Lassen 
National Forest (Cooper and Wolf 2006a).  
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Management Considerations 
The U.S. Forest Service in California considers fens as areas of special concern. Stream down cutting has 
impacted fens negatively, as have grazing, road building, and timber harvest in surrounding watersheds. 
 

Associations 
Carex illota ( /Ptychostomum pseudotriquetrum) [1] 
Carex luzulina / Ptychostomum pseudotriquetrum [1], [2] 
 

References 
Ball and Reznicek 2002, Calflora 2011, Christy 2004, Chimner et al. 2008, Cooper and Wolf 2006a, 
Malcolm et al. 2009, Murray 2000, NatureServe 2011, Sawyer et al. 2009, [1] Sikes et al. 2010a, [2] Sikes 
et al. 2011a, USDA-NRCS 2013. 
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Juncus oxymeris — Phalacroseris bolanderi Herbaceous Alliance  
Pointed rush and Bolander’s false daisy meadows  
 
Juncus oxymeris and/or Phalacroseris bolanderi dominant or co-dominant in the herbaceous layer 
with Bistorta bistortoides, Carex echinata, C. luzulina, Drosera rotundifolia, Eleocharis spp., Eriophorum 
crinigerum, Hypericum anagalloides, Lotus oblongifolius, Mimulus primuloides, Oxypolis occidentalis, 
Pedicularis attollens, Saxifraga oregana, Scirpus spp., and Spiranthes romanzoffiana. Mosses, including 
Aulacomnium palustre, Sphagnum subsecundum, Philonotis fontana, and Meesia triquetra, are typically 
present and abundant. Herbaceous layer < 90 cm; canopy is intermittent to continuous. 
 
Habitats: Wet meadows, and sloping and mound fens. Soils are alluvial and may be highly organic. The 
USFWS Wetland Inventory (USFWS 1996) recognizes Phalacroseris bolanderi as an OBL plant, and 
Juncus oxymeris as a FACW plant. Elevation: 1715–3300 m. 
 
Rarity ranking: G3 S3? MCV: Fen habitat. NVCS: Not treated. Calveg: Wet meadow. Holland: Fen, Wet 
montane meadow, Wet subalpine or Alpine meadow. Munz: Freshwater marsh. WHR: Wet meadow. 
 

Membership Rules 
Phalacroseris bolanderi dominant at > 50% relative cover, or P. bolanderi along with Eleocharis spp. or 
Eriophorum crinigerum are co-dominant at > 30% relative cover in the herbaceous layer (Sikes et al. 
2010a). 
 
Juncus oxymeris dominant at > 50% relative cover, or J. oxymeris and Eleocharis spp. co-dominant at > 
30% relative cover in the herbaceous layer (Sikes et al. 2010a). 
 

Life History Traits of the Principal Species 
 Phalacroseris bolanderi Juncus oxymeris 
Life forms Polycarpic perennial; herb; 

tap-rooted; sometimes short 
rhizomes  

Polycarpic perennial 
herb; rhizomatous 

Seed storage Soil Soil 
Seed longevity Short Short 
Mode of dispersal Animals; gravity Animals; gravity 
Germination agents Stratification – winter? Stratification - winter 
Mode of sprouting Underground structures 

(caudex) 
Rhizomes 

Survivability after 
fire/disturbance 

Fire hardy? Fire hardy; high sprouter 

Disturbance-stimulate
d flowering 

No No 

Reproductive range Life of plant Life of plant 
Recruitment Low; episodic Low; episodic 
Regional variation Low  High 

 
Remarks 

Phalacroseris bolanderi is a tap-rooted herb with a basal rosette and scapose stems to 45 cm in height. 
Inflorescence heads have yellow ligules 10-18 mm long, fruits are oblong and lack a pappus. Baldwin et al. 
(2012) recognize a single species, P. bolanderi.  However, two varieties, P. bolanderi var. bolanderi and 
P. bolanderi var. coronata, are currently recognized by the USDA Plants Database (USDA-NRCS 2013). 

Juncus oxymeris is a perennial rhizomatous rush to 1.5 m in height. Leaves are flat and iris-like, 
with edges that face towards the stem. Inflorescences are open and ascending with up to 70 few-flowered 
clusters, and fruits are three-angled and taper gradually to a slender beak. Other species of rushes with flat, 
iris-like leaves are easily confused with J. oxymeris, and characteristics of J. oxymeris are highly variable, 
possibly from hybridization with J. phaeocephalus (Baldwin et al. 2012).   
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Phalacroseris bolanderi occurs in wet meadows and fens with elevations from 1600–3000 m in the 
Sierra Nevada, while J. oxymeris occurs in fens, wet meadows, seasonally emergent wetlands, and stream 
and lake shores with elevations from 100–2000 m in British Columbia south through California (Brooks 
and Clemants 2000).  

The Juncus oxymeris – Phalacroseris bolanderi alliance is described from over 65 samples 
throughout the Sierra Nevada (Cooper and Wolf 2006a, Sikes et al. 2010a). This alliance is found primarily 
in sloping and mound fen types, but has been identified in a few basin fens and non-fen wet meadows. 
Vegetation types that have been found adjacent and related to this alliance include Carex echinata, 
Eleocharis quinqueflora, Oxypolis occidentalis, and Vaccinium uliginosum alliances. Additionally, Juncus 
oxymeris is a frequent component of the Carex jonesii and Scirpus microcarpus alliances, and 
Phalacroseris bolanderi is a common associate of several alliances, including Vaccinium uliginosum, 
Bistorta bistortoides–Mimulus primuloides , Oxypolis occidentalis, Eleocharis quinqueflora, and Carex 
simulata (cf. Potter 2005).   
 

Fire Characteristics 
This alliance occurs in wet sites that experience no or low-severity fires. Fluvial processes are the primary 
disturbance for this alliance.  
 

Regional Status 
The known range of Juncus oxymeris Inner North Coast Ranges (M261C), The Sierra Nevada (M261E) and 
Sierra Nevada Foothills (M261F), Tehachapi Mountains (M261Es, Fe), Sacramento and San Joaquin 
valleys (M262A), Western Transverse Ranges (M261Ba-b), and the San Gabriel Mountains (M262Bd-e). 
 
The known range of Phalacroseris bolanderi includes the Northern and Central High Sierra Nevada 
(M261Ea-r). 
 
Sierra Nevada (M261Eg-h, El-m, Eo-q). This alliance occurs extensively at montane to subalpine 
elevations of the Sierra Nevada, where 68 stands have been sampled in sloping and mound fens and wet 
meadows with average pH < 6. It has been found in the Eldorado, Sierra, Stanislaus, and Tahoe national 
forests (Cooper and Wolf 2006a, Sikes et al. 2010a), and at one location within the Lake Tahoe Basin 
Management Unit, where sphagnum cover was 40% (Sikes et al. 2011a). 
 

Management Considerations 
The U.S. Forest Service in California considers fens areas of special concern. Stream down cutting has 
impacted fens negatively, as have grazing, road building, and timber harvest in surrounding watersheds. 
The long-term sustenance of fens continues to be threatened by these impacts and climate change, and the 
vegetation may be slowly or quickly responding, including changes in dominance of herbaceous indicator 
species in these wet meadow environments.  It is suspected that the perennial rhizomatous species Juncus 
oxymeris and short-lived taprooted species Phalacroseris bolanderi may replace clonal rhizomatous sedges 
as a result of intensive grazing and hoof punch (cf. Cooper and Wolf 2006a). Stands of both Juncus 
oxymeris and Phalacroseris bolanderi can have impacts of current and past grazing; however, other stands 
with these species as dominants do not appear to have recent or historic grazing, though logging and other 
impacts may be evident. Whether stands of this alliance have experienced impacts or not, they need further 
attention and management to maintain their overall continuance as fen vegetation.  
 

Associations 
Juncus oxymeris / Philonotis fontana [2], [3] 
Juncus oxymeris–Eleocharis parishii / Philonotis fontana [2] 
Phalacroseris bolanderi [2] 
Phalacroseris bolanderi –Eriophorum crinigerum [2] 
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Phalacroseris bolanderi / Philonotis fontana–Sphagnum subsecundum [1], [2] 
 

References 
Baldwin et al. 2012, Brooks and Clemants 2000, [1] Cooper and Wolf 2006a, [2] Sikes et al. 2010a, [3] 
Sikes et al. 2011a. 
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Kalmia microphylla Dwarf Shrubland Alliance 
Alpine laurel heath 
 
Kalmia microphylla is dominant or co-dominant in the dwarf shrub and herbaceous layers with 
shrubs Phyllodoce breweri, P. empetriformis, Rhododendron columbianum, Vaccinium cespitosum, and V. 
uliginosum; and with herbs Allium validum, Carex spp., Deschampsia cespitosa, Muhlenbergia filiformis, 
Mimulus primuloides, Pedicularis groenlandica, Phleum alpinum, Scirpus congdonii, and Symphyotrichum 
spathulatum. Emergent Pinus contorta ssp. murrayana and P. monticola trees may be present at low cover. 
Moss is often present, especially Aulacomnium palustre and Sphagnum spp., and variable in cover. Shrubs 
< 50 cm; canopy is intermittent to continuous. Herbaceous layer is herb-rich.  
 
Habitats: Subalpine to alpine wet meadows, nutrient-poor fens, snow beds, lake margins, low-gradient 
depressions. The USFWS Wetland Inventory (USFWS 1996) recognizes Kalmia microphylla and K. 
polifolia as OBL plants. Elevation: 2000–3500 m. 
 
Rarity ranking: G4 S3?. MCV: Fen habitat, Subalpine wetland shrub habitat. NVCS: Kalmia microphylla 
saturated dwarf-shrubland alliance. Calveg: Mixed alpine scrub, Wet grass/herbs. Holland: Alpine 
snowbank margin, Fen, Wet montane meadow, Wet subalpine or alpine meadow. Munz: Subalpine forest. 
WHR: Alpine dwarf shrub, Wet meadow. 
 

Membership Rules 
Kalmia microphylla > 50% in the shrub canopy as the dominant shrub (Sikes et al. 2010a). 
 
Life History Traits of the Principal Species  
Life forms Polycarpic sub-shrub; evergreen 
Seed storage Soil 
Seed longevity Long 
Mode of dispersal Wind 
Germination agents Stratification—winter 
Mode of sprouting Buds on small branches; underground 

structures 
Survivability after fire/disturbance Fire-sensitive; no/low sprouter 
Disturbance-stimulated flowering No 
Reproductive range Long-lived 
Recruitment Low to medium 
Regional variation Low 

 
Remarks 

Kalmia microphylla is a much-branched, often matted shrub < 50 cm. Its leaves are dark green and glossy. 
Flowers are pink to rose-purple and saucer-shaped, developing into small dehiscent capsules that split from 
tip to base and release many small seeds. The winged seeds (Liu et al. 2009) are wind dispersed and require 
winter stratification to germinate. Plants also spread by underground rhizomes (Baldwin et al. 2012).  

Kalmia microphylla or K. polifolia var. microphylla are commonly used synonyms for this plant in 
California botanical literature. The Jepson Manual Second Edition treats Kalmia microphylla and K. p. ssp. 
microphylla as K. polifolia (Baldwin et al. 2012). 

Stands of the Kalmia microphylla alliance are small to moderate-sized, found along lake shores, 
meadows, and sloping or basin fens that are acidic (average pH < 6). They occur in subalpine and alpine 
zones above 2,000 m in elevation in California (Sikes et al. 2010a). NatureServe (2011) has also established 
two associations of the Kalmia microphylla saturated dwarf-shrubland alliance in the Pacific Northwest.  

Kalmia microphylla often co-dominates but is not an indicator species of various other wetland 
alliances. Co-occurring shrubs in this alliance include Rhododendron columbianum, Salix eastwoodiae, 
Spiraea douglasii, S. splendens var. splendens, Vaccinium uliginosum, and mosses such as Sphagnum teres 
and S. subsecundum (Cooper and Wolf 2006a, Sawyer and Keeler-Wolf 2007, Sikes et al. 2010a) in the 
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Sierra Nevada. Characteristic herbaceous species include Muhlenbergia filiformis, Mimulus primuloides, 
Oreostemma alpigenum var. andersonii, and Scirpus congdonii.   

Associations described by Taylor (1984, see Cheng 2004) include the Calamagrostis muiriana–
Kalmia microphylla and the Carex nigricans–Kalmia microphylla associations for the Harvey Monroe Hall 
RNA in the Sierra Nevada; NatureServe seemingly places the latter in the K. microphylla alliance. We 
assign these associations to the Calamagrostis muiriana and Carex nigricans alliances, respectively. Potter 
(2005) also described a Vaccinium cespitosum–Kalmia polifolia association of moist high-elevation 
meadows composed of a mixture of sub shrubs and graminoids. We treat this association as a part of the 
Vaccinium cespitosum alliance. 

Some montane fen stands with K. microphylla have a canopy of Pinus contorta ssp. murrayana. 
Potter (2005) included these in a Pinus contorta / Vaccinium uliginosum–Rhododendron neoglandulosum 
association in the Sierra Nevada, which is comparable to S. Smith’s (1998) Kalmia microphylla / Carex 
aquatilis association in high-elevation, high-acidic, cold sites with Pinus contorta ssp. murrayana and 
Rhododendron columbianum in the Warner Mountains and Cascades. Cooper and Wolf (2006a) created the 
Rhododendron neoglandulosum–Kalmia microphylla–Pinus contorta and Vaccinium uliginosum–
Aulacomnium palustre associations as similar types in nutrient-poor fens of the Sierra Nevada. We need 
further in-depth analysis of all of these related types before making final disposition on these associations 
with K. microphylla and related alliances. 
 

Fire Characteristics 
Kalmia microphylla is a no/low post-fire sprouter. Plants grow in wet sites that experience no or 
low-severity fires. Fluvial processes are the primary disturbance for this alliance.  
 

Regional Status 
The range of Kalmia microphylla includes montane to alpine elevations of the Klamath Mountains 
(M261A) and higher-elevation, high-acidity cold sites of the Warner Mountains (M261Gf). 
 
Sierra Nevada (M261E). Stands occur at montane to alpine zones. Cooper and Wolf (2006a) denote 
surveys of Kalmia microphylla / Sphagnum (subsecundum) association as a nutrient-poor, shrub-dominated 
fen type. Additionally, Sikes et al. (2010a, 2011a) reported the alliance from fens in the Eldorado, Inyo, 
Plumas, Sequoia, and Sierra National Forests and in the Lake Tahoe Basin. 
 
Southern Cascades (M261Dm). Stands occur at montane to alpine elevations, including one sampled in 
the Lassen National Forest (Cooper and Wolf 2006a). 
 

Management Considerations 
The USDA Forest Service in California considers fens areas of special concern. Stream down cutting has 
impacted fens negatively, as have grazing, road building, and timber harvest in surrounding watersheds. 
 

Associations 
Kalmia microphylla / Scirpus congdonii [2] 
Kalmia microphylla / Sphagnum (fuscum, subsecundum) [1], [2], [3] 
 

References 
Baldwin et al. 2012, Cheng 2004, [1] Cooper and Wolf 2006a, Liu et al. 2009, NatureServe 2011, Potter 
2005, Sawyer and Keeler-Wolf 2007, [2] Sikes et al. 2010a, [3] Sikes et al. 2011a, Smith 1998. 
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Rhynchospora (alba) Provisional Herbaceous Alliance  
White beaked-rush meadows  
 
Rhynchospora alba or R. capitellata is dominant in the herbaceous layer with Drosera rotundifolia, 
Eleocharis quinqueflora, Juncus ensifolius, Spiranthes romanzoffiana, and Triantha occidentalis ssp. 
occidentalis. Shrub layer that can include Alnus incana ssp. tenuifolia may be present at sparse cover. 
Herbaceous layer < 90 cm; cover is continuous. 
 
Habitats: Sloping fens. Soils are alluvial and are highly organic. The USFWS Wetland Inventory (USFWS 
1996) recognizes Rhynchospora alba as an OBL plant. Elevation: < 2000 m. 
 
Rarity ranking: G3 S2? MCV: Fen habitat. NVCS: Rhynchospora alba saturated herbaceous alliance. 
Calveg: Wet grass/herb. Holland: Fen, Wet montane meadow, Wet subalpine or alpine meadow. Munz: 
Freshwater marsh. WHR: Wet meadow. 
 

Remarks 
Rhynchospora alba is a densely cespitose, perennial sedge that is distinguished by its pale brown to nearly 
white spikelets. Culms grow to 75 cm and are sharply three-angled, and typically overtop the leaves (Kral 
2002). R. capitellata is also perennial and cespitose. Culms grow to 100 cm and are arching to ascending 
and leafy. The spikelets are deep brown and only rarely pale brown (Kral 2002).  

Two beaked-rush species grow in fens of the Sierra Nevada, Rhynchospora alba and R. capitellata. 
Both species have a CRPR of 2.2. R. alba is known from four counties in California and may occur in more 
(CNPS 2010). Outside California it is circumboreal and occurs primarily in the states along both coasts and 
the Great Lakes (USDA-NRCS 2013). Its habitat wherever it occurs is described as “acid, sphagnous, 
boggy, open sites, poor fens, often on floating mats or peaty interstices of rocky shores” (Kral 2002). This 
alliance is relatively rare and among the most acidic fen types in California, and it represents an expression 
of the boreal fen type. 

Less commonly found as a dominant plant is Rhynchospora capitellata, the brownish beaked-rush. 
R. capitellata is found in eight or nine counties in California and Oregon (CNPS 2010). Its center of 
distribution is the eastern half of North America. Stands dominated by R. capitellata are placed in the 
Rhynchospora (alba) provisional alliance (Sikes et al. 2010a). 
 NatureServe (2011) lists nine associations that include R. alba and six associations that include R. 
capitellata as a dominant or co-dominant. R. alba is also associated with bogs in the northeastern United 
States and in central and eastern Canada; and with bogs and ponds in northern and central eastern states. 
 

Observations 
The range of the Rhynchospora (alba) provisional alliance in California includes three subsections of the 
Sierra Nevada (M261Ed, Eg-Eh). Currently, this alliance is described from six stands, located on the 
Plumas and Tahoe National Forests, in which Rhynchospora alba usually co-occurs with Drosera 
rotundifolia (Sikes et al. 2010a). The stands are all in acidic, sloping fens from the lower to mid montane 
zone with elevation ranging from 1150–1850 m. Further sampling is needed to fully characterize this 
alliance in California. 
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