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Introduction 
 
In 2016, with funding provided by The Nature Conservancy (TNC), the California Native Plant 
Society Vegetation Program (CNPS) assessed fen habitats within a large meadow of lower 
Carpenter Valley, north of the town of Truckee in Nevada County, California.  
 
This project applied standardized methods, designed in collaboration with the United States 
Forest Service Region 5 (USFS R5) and other partners, to address three criteria that define 
fens. One criterion is the requirement of at least 20 cm of organic soil material (peat) in the 
upper 40 cm of the soil profile (Weixelman et al. 2011). Another primary criterion for fen 
determination is soil saturation for most of the year. The third criterion is the presence of typical 
wetland vegetation occurring in fens. 
  
A fen is an ecosystem with organic soils that form where the long-term rate of organic matter 
production by plants exceeds the rate of decomposition due to waterlogging (Weixelman and 
Cooper 2009). Fens are groundwater-fed, peat-accumulating ecosystems that have perennially 
saturated soils, and whose hydrologic regime, geochemistry, and potential ecological 
characteristics are produced by the landscape that supplies its groundwater, in combination with 
the site history, and the long-term land and water management (Cooper and Wolf 2006). 
 
Methods 
 
Sampling was implemented using the expanded protocol for USFS R5 Fen Surveys, version 
August 2010. This survey protocol includes two parts, one focused on characterizing the 
fen/meadow complex, while the second is plot-based and focused on visibly ‘homogenous’ 
stands of vegetation within the fen/meadow complex. Even small fens/meadows often have 
multiple stands of vegetation, which are determined by species composition and abundance as 
well as environmental/site history factors. Stand surveys include percent cover data of all 
species present in each plot. Appendix 1 contains the field survey protocols. 
 
Survey locations were determined by a combination of field reconnaissance, interpretation of 
aerial imagery, and information provided by TNC staff on wetland characteristics. Surveys were 
completed August 15-16, 2016, when the wetland plants were phenologically active and a 
majority of fruits were mature. The dry meadow and surrounding shrub/tree vegetation was past 
peak bloom for many herbaceous plant species at the time of sampling. The CNPS field crew 
consisted of Jennifer Buck-Diaz, Kendra Sikes, and Joslyn Curtis. David Toren (California 
Academy of Sciences) provided identification for the bryophytes collected from the site. Soil 
sample analysis was performed by the Soil, Water, and Forage Analytical Laboratory of 
Oklahoma State University.  
 
At each stand survey, soil samples were collected from a 40 cm soil column to confirm organic 
carbon (OC) content and fen status. When the soil column showed distinct horizons, multiple 
samples were taken, and the depth of the portion was recorded. 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).  
 
In the field, we estimated the extent of each fen using a soil probe (identifying boundaries/areas 
of at least 20 cm of peat depth), using a GPS to mark the edges. The fen delineations are based 
on the extent of the area that meets the criteria for being a fen as described in the introduction, 
with an emphasis on peat depth using a soil probe. Vegetation types were identified using 
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previous classification results and field keys developed by CNPS to determine vegetation 
alliance and/or association names (Sawyer et al. 2009, Sikes et al. 2010, Sikes et al. 2011).  
 
Results 
 
The large fen/meadow complex of lower Carpenter Valley is located at 1885 m (6,185 feet) 
above sea level and is surrounded by patches of sagebrush (Artemisia tridentata) and conifer 
forest largely dominated by lodgepole pine (Pinus contorta) with occurrences of Jeffrey pine (P. 
jeffreyi) and white fir (Abies concolor). Lemmon’s willow (Salix lemmonii) dominates the banks 
of the North Fork Prosser Creek which meanders through the site.  
 
The fen habitat in this meadow complex are characteristic of sloping fens (also called 
soligeneous peatland) with numerous springs coming in to and draining out of the fen system. 
Sloping fens tend to occur at the base of slopes where groundwater discharges to the surface 
due to either (1) a break in the topography, or (2) a change in geology (Weixelman and Cooper 
2009). This fen type is the most common type of fen in the Sierra Nevada and is usually 
underlain by springs, or a complex of groundwater discharge points (Weixelman and Cooper 
2009). The bedrock of Carpenter Valley consists of a mix of andesite with emerging granitic 
boulders throughout. 
 
A total of five vegetation plot surveys were completed in 2016 (see Figure 1 for plot locations). 
The average species richness per stand was high at 21 taxa (range of 18 – 27) including 
mosses. The total area assessed as fen by CNPS is about 30 acres within a larger meadow of 
about 175 acres (17%). Appendix 2 contains copies of the field datasheets and Appendix 3 
provides a complete list of scientific and common names following the Jepson Manual (Baldwin 
et al. 2012) for the taxa identified in Carpenter Valley, including 131 vascular plants and 9 
bryophytes/lichens.  
 
Five rare species were found in Carpenter Valley, Table 1 provides a list of these special status 
taxa. Two of these species are California Rare Plant Rank (CRPR) 2B plants, which are rare in 
California but more common elsewhere. Three species are CRPR 4 plants, taxa to watch 
because they have a limited distribution. The number following the decimal point in the CRPR is 
the threat rank, where 0.2 indicates a moderate degree of threat, and 0.3 indicates a low degree 
of threat in California (CNPS 2016). 

Table 1. Special status plants found in a large meadow of Carpenter Valley. CRPR refers to 
California Rare Plant Rank, formerly known as the CNPS Inventory List. 

Scientific Name Common Name Family 
Global 
Rank 

State 
Rank CRPR 

Carex limosa  mud sedge Cyperaceae G5 S3 2B.2 

Drosera anglica  English sundew Droseraceae G5 S2 2B.3 

Eriophorum gracile  slender cottongrass Cyperaceae G5 S4 4.3 

Utricularia minor  Lesser bladderwort Lentibulariaceae G5 S3 4.2 

Non Vascular Plants     

Meesia triquetra three-ranked hump moss Meesiaceae G5 S4 4.2 
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Figure 1. Fen Habitat of Carpenter Valley, Nevada County, California.
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A few non-native grasses were detected on the site including cheat grass (Bromus 
tectorum), Kentucky blue grass (Poa pratensis) and timothy (Phleum pratense). Within 
the fen systems there are native species present and sometimes dominant that tend to 
increase in cover if a fen is disturbed or drained such as primrose monkeyflower 
(Mimulus primuloides), and tinker’s penny (Hypericum anagalloides). 
 
A total of eight soil samples representing 
visibly distinct layers from five soil pits 
were submitted for analysis of Organic 
Carbon in 2016 (Table 2). All five field 
surveys exceeded the organic carbon 
levels needed to meet the definition of fen. 
One of the five pits had a lower layer of 
silt (25 – 45 cm in depth) but because the 
upper layer consisted of peat it is still 
considered a fen (CARP1A, see photo). 
The average pH of the water in the soil pit 
was 6.7 and average temperature at root 
zone was 62 degrees Fahrenheit.  

 
 
Table 2. Results of soil analysis. Portion of column refers to the measurement of the soil 
core from the ground surface down, in centimeters. OC= Organic Carbon.  
 

Plot Survey 
Portion of 

Column (cm) OC% Outcome 
CARP1A 0-25 30.60 Confirmed fen 
CARP1A 25-45  1.67 silt 
CARP1B 0-40 29.00 Confirmed fen 
CARP1C 0-40 35.10 Confirmed fen 
CARP1D 0-10 39.49 Confirmed fen 
CARP1D 10-40 42.77 Confirmed fen 
CARP2A 0-15 33.01 Confirmed fen 
CARP2A 15-35 38.56 Confirmed fen 

 
 
The fen/meadow complex contains a mosaic of hydrophilic vegetation types, not all 
types are represented by surveys. Five field samples were keyed using an existing key 
to fen types (Sikes et al. 2010) and were assigned to 3 vegetation alliances and 2 
associations within those alliances (Table 3). Two of the surveys were assigned to an 
alliance-level classification since they did not fit well into existing associations. The rarity 
status (Global and State Rankings) for alliances is noted according to the current state of 
knowledge (CNPS 2016).  
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Table 3. Vegetation Classification of Alliances and Associations for fens samples in 
Carpenter Valley. The rarity status of each Alliance is provided in bold font after its name, 
where S3 = Vulnerable, 21-100 viable occurrences statewide, and S4 = Secure, > 100 viable 
occurrences statewide.  

Alliance Association Surveys 
SHRUBLAND 
Salix eastwoodiae  G3;S3  present not sampled 
 
HERBACEOUS 
Carex (utriculata, vesicaria)  G5;S4 
   Carex utriculata association    CARP1B, 1D 
 
Carex simulata  G4;S3       CARP2A 
   Carex simulata association    CARP1A 
 
Eleocharis marcrostachya  G4;S4     CARP1B 
 
 
Fen Delineation 
 
Separate fens within the large meadow complex were mapped and treated as individual 
complexes within Carpenter Valley (see Figure 1), most have satellite delineations which 
were treated within one of the main complexes. Individual polygons are listed below from 
west to east in Table 4 where the area delineated as fen is reported. The numerous fen 
openings are fed by at least twelve springs with numerous channels throughout each 
complex. In some areas, fen characteristics continue into the adjacent Pinus contorta 
stands and scattered occurrences of fen dominated by mountain willow (Salix 
eastwoodiae) can be found in the upper slopes. Disturbance within fens includes recent 
OHV tracks crossing the upper portion of Crane fen (see photo), as well as occasional 
small gullies or water channels that show evidence of erosion, which may or may not be 
natural. In some areas, the peat is dry and exposed with numerous dry channels and 
cracks on the ground surface (see photo). Within the buffer zone, up to 100 m from the 
edge of the fen complexes, we noted evidence of tree cutting and an aging wooden deck 
structure (development) as well as makeshift bridges over the spring inlets. The West 
fen had occurrences of buck bean (Menyanthes trifoliata) in the wettest portions of the 
fen. 
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Table 4. Fen habitat assessed and delineated at Carpenter Valley in August 2016. 
 

Fen ID Site Name 
Area of Estimated Fen 
Hectares acres 

CARP1 West 7 17.3 
CARP1 Crane 3 7.4 
CARP2 Main 1 2.4 
CARP2 East 0.1 0.3 
CARP3 Upper 0.1 0.2 
CARP3 Upper East 0.02 0.05 
CARP3 Main 0.5 1.4 
CARP3 Lower 0.03 0.07 

 
The fens of Carpenter Valley are rated highly for Conservation Significance because 
they are fairly undisturbed, support rare taxa and vegetation types, and will be well 
protected under a conservation easement and ownership by a local land trust (Truckee 
Donner Land Trust). Three sandhill cranes (Grus canadensis) were encountered 
numerous times in this area. Additional surveys of fen vegetation in this region will 
contribute to a better understanding of these rare natural community types and augment 
additional data regarding the statewide diversity of fen/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).   
 
  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”.   
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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. 
 
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.   
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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. 
 
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.     
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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)? 
 
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 
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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). 
 
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 

 
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. 
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• 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. 
 

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  
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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.   
 
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.   
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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.  
 
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 
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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.   

• 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 
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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. 
 
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.   
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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 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. 
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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.   

 
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.    
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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? 
 
 



 

 
 

Appendix 2. Field survey datasheets from Carpenter Valley sampling August 2016. 
 
 
 
 
 
 

 
 





































 

 
 

Appendix 3. Carpenter Valley meadow/fen complex plant list sorted by family, with 
scientific and common names based on surveys completed in August 2016. 
 

Family Scientific Name Common_Name 
Alliaceae Allium validum Pacific onion 
Apiaceae Angelica breweri Brewer's angelica 
Apiaceae Perideridia parishii Parish's yampah 
Apiaceae Sphenosciadium capitellatum woollyhead parsnip 
Apocynaceae Apocynum androsaemifolium spreading dogbane 
Asteraceae Achillea millefolium common yarrow 
Asteraceae Artemisia tridentata big sagebrush 
Asteraceae Cirsium sp. thistle 
Asteraceae Cirsium andersonii rose thistle 
Asteraceae Cirsium scariosum var. americanum meadow thistle 
Asteraceae Ericameria bloomeri rabbitbush 
Asteraceae Eurybia integrifolia thickstem aster 
Asteraceae Gnaphalium palustre western marsh cudweed 
Asteraceae Kyhosia bolanderi Bolander's madia 
Asteraceae Oreostemma alpigenum var. andersonii tundra aster 
Asteraceae Senecio integerrimus lambstongue ragwort 
Asteraceae Senecio triangularis arrowleaf ragwort 
Asteraceae Solidago spectabilis Nevada goldenrod 
Asteraceae Tragopogon dubius yellow salsify 
Asteraceae Wyethia mollis woolly mule-ears 
Bartramiaceae Philonotis americana moss 
Bartramiaceae Philonotis fontana moss 
Betulaceae Alnus incana ssp. tenuifolia thinleaf alder 
Brassicaceae Lepidium pepperweed 
Brassicaceae Rorippa curvisiliqua curvepod yellowcress 
Brassicaceae Brassicaceae mustard 
Bryaceae  Ptychostomum pseudotriquetrum moss 
Campyliaceae Drepanocladus aduncus moss 
Campyliaceae Drepanocladus sordidus moss 
Caprifoliaceae Lonicera conjugialis purpleflower honeysuckle 
Caprifoliaceae Lonicera involucrata twinberry honeysuckle 
Caprifoliaceae Symphoricarpos mollis creeping snowberry 
Caryophyllaceae Cerastium fontanum ssp. vulgare big chickweed 
Caryophyllaceae Stellaria longipes longstalk starwort 
Caryophyllaceae Caryophyllaceae   
Cratoneuraceae Cratoneuron filicinum moss 
Cupressaceae Juniperus grandis western juniper 
Cyperaceae Carex sp. sedge 



 

 
 

Family Scientific Name Common_Name 
Cyperaceae Carex limosa mud sedge 
Cyperaceae Carex nebrascensis Nebraska sedge 
Cyperaceae Carex simulata analogue sedge 
Cyperaceae Carex utriculata sedge 
Cyperaceae Eleocharis macrostachya pale spikerush 
Cyperaceae Eriophorum gracile slender cottongrass 
Dennstaedtiaceae Pteridium aquilinum western brackenfern 
Droseraceae Drosera anglica English sundew 
Droseraceae Drosera rotundifolia roundleaf sundew 
Equisetaceae Equisetum arvense field horsetail 
Ericaceae Pterospora andromedea woodland pinedrops 
Ericaceae Sarcodes sanguinea snowplant 
Fabaceae Lupinus breweri Brewer's lupine 
Fabaceae Lupinus polyphyllus var. burkei large leaved lupine 
Fabaceae Trifolium sp. clover 
Fabaceae Trifolium longipes longstalk clover 
Fabaceae Trifolium variegatum whitetip clover 
Gentianaceae Gentiana newberryi alpine gentian 
Gentianaceae Gentianopsis simplex oneflower fringed gentian 
Grossulariaceae Ribes cereum wax currant 
Hypericaceae Hypericum anagalloides tinker's penny 
Hypericaceae Hypericum perforatum common St. Johnswort 
Hydrophyllaceae Phacelia hastata silverleaf phacelia 
Iridaceae Sisyrinchium idahoense Idaho blue-eyed grass 
Juncaceae Juncus balticus mountain rush 
Juncaceae Juncus nevadensis Sierra rush 
Lamiaceae Monardella sp. monardella 
Lamiaceae Stachys ajugoides var. rigida rough hedgenettle 
Lemnaceae Lemna minor common duckweed 
Lemnaceae Lemna trisulca star duckweed 
Lentibulariaceae Utricularia minor lesser bladderwort 
Liliaceae Lilium parvum Sierra tiger lily 
Linaceae Linum lewisii Lewis flax 
Malvaceae Sidalcea oregana Oregon checkerbloom 
Marchantiaceae  Marchantia polymorpha Liverwort 
Meesiaceae Meesia triquetra Moss 
Melanthiaceae Veratrum californicum California false hellebore 
Menyanthaceae Menyanthes trifoliata buckbean 
Onagraceae Chamerion angustifolium ssp. circumvagum fireweed 
Onagraceae Epilobium sp. willowherb 



 

 
 

Family Scientific Name Common_Name 
Onagraceae Epilobium ciliatum fringed willowherb 
Onagraceae Gayophytum diffusum spreading groundsmoke 
Onagraceae Oenothera elata Hooker's evening primrose 
Orchidaceae Platanthera dilatata var. leucostachys Sierra bog orchid 
Orchidaceae Spiranthes romanzoffiana hooded lady's tresses 
Orobanchaceae Castilleja sp. Indian paintbrush 

Orobanchaceae Castilleja nana 
dwarf alpine Indian 
paintbrush 

Orobanchaceae Pedicularis sp. lousewort 
Paeoniaceae Paeonia brownii Brown's peony 
Parmeliaceae Letharia vulpina wolf lichen 
Phrymaceae Mimulus guttatus seep monkeyflower 
Phrymaceae Mimulus primuloides primrose monkeyflower 
Pinaceae Abies concolor white fir 
Pinaceae Pinus contorta lodgepole pine 
Pinaceae Pinus jeffreyi Jeffrey pine 
Plantaginaceae Penstemon heterodoxus Sierra beardtongue 
Plantaginaceae Veronica americana American speedwell 
Plantaginaceae Veronica peregrina ssp. xalapensis hairy purslane speedwell 
Poaceae Agrostis sp. bentgrass 
Poaceae Agrostis exarata spike bentgrass 
Poaceae Bromus carinatus California brome 
Poaceae Bromus tectorum cheatgrass 
Poaceae Deschampsia caespitosa tufted hairgrass 
Poaceae Elymus elymoides squirreltail 
Poaceae Hordeum brachyantherum ssp. californicum California barley 
Poaceae Muhlenbergia filiformis pullup muhly 
Poaceae Phleum pratense timothy 
Poaceae Poa pratensis Kentucky bluegrass 
Poaceae Stipa occidentalis western needlegrass 
Polemoniaceae Collomia grandiflora grand collomia 
Polemoniaceae Microsteris gracilis slender phlox 
Polemoniaceae Navarretia propinqua near navarretia 
Polemoniaceae Polemonium occidentale western polemonium 
Polygonaceae Bistorta bistortoides American bistort 
Polygonaceae Polygonum sp. knotweed 
Polygonaceae Polygonum aviculare var. depressum   
Primulaceae Primula tetrandra alpine shootingstar 
Ranunculaceae Aconitum columbianum Columbian monkshood 
Ranunculaceae Aquilegia formosa western columbine 
Ranunculaceae Ranunculus aquatilis white water crowfoot 



 

 
 

Family Scientific Name Common_Name 
Rhamnaceae Ceanothus prostratus prostrate ceanothus 
Rosaceae Amelanchier sp. serviceberry 
Rosaceae Fragaria virginiana Virginia strawberry 
Rosaceae Geum macrophyllum largeleaf avens 
Rosaceae Potentilla gracilis var. fastigiata slender cinquefoil 
Rosaceae Purshia tridentata antelope bitterbrush 
Rosaceae Rosa woodsii Woods' rose 
Rosaceae Rubus parviflorus thimbleberry 
Rubiaceae Galium sp. bedstraw 
Ruscaceae Maianthemum stellatum starry false lily of the valley 
Salicaceae Salix eastwoodiae mountain willow 
Salicaceae Salix lemmonii Lemmon's willow 
Saxifragaceae Micranthes oregana Oregon saxifrage 
Saxifragaceae Parnassia palustris marsh grass of Parnassus 
Themidaceae Triteleia hyacinthina white brodiaea 
Tofieldiaceae Triantha occidentalis western false asphodel 
Viscaceae Arceuthobium campylopodum western dwarf mistletoe 
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