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ABSTRACT

The following report describing the vegetation of the northern Sierra Nevada Foothills
was completed by the California Native Plant Society (CNPS) for the California
Department of Fish and Game (CDFG). CDFG contracted with CNPS to identify the
range of vegetation types in the northern Foothills by collecting field samples across the
region in 2005 and 2006. The National Fish and Wildlife Foundation (NFWF) rewarded
CNPS two sequential grants to involve volunteers in collecting vegetation samples
across the Sierra Nevada Foothills in the same timeframe. Additional field samples
collected in the study area by collaborators were used to develop this inventory. The
northern Foothills region, here defined by the two northern subsections of the Sierra
Nevada Foothills Section of the USDA Ecological Subregions of California (Miles and
Goudey 1997), includes 2.48 million acres of land, with approximately 15% under public
ownership and 85% under private ownership. Vegetation sampling by means of the
CNPS Relevé and Rapid Assessment Protocols was used to obtain a total of 710
Relevés and 1691 Rapid Assessments, which were used to develop a quantitative
classification based on cluster and indicator species analyses. The resulting
classification describes vegetation types according to the National Vegetation
Classification System, which is now the state standard. A total of 57 vegetation alliances
and 8 semi-natural types were identified, which included an additional 156 defined plant
associations and 3 sub-alliances. The rarity of these vegetation types was ranked by the
CDFG Senior Ecologist.
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INTRODUCTION

The northern Sierra Nevada Foothills is recognized as a region that supports a
diverse assemblage of plant and animal habitats. Over 200 special status plant,
animal, and invertebrate taxa inhabit various forest, woodland, riparian,
shrubland, wetland, and herbaceous plant communities across the landscape.
Due to the sensitivity of resources and the expected intensity of urban and
suburban development in the Foothills, the Resource Assessment Program
(RAP) of the California Department of Fish and Game (CDFG) has deemed the
bioregion a high priority for conservation planning. In late 2004, RAP hired the
California Native Plant Society (CNPS) to produce an alliance and association
level vegetation classification of the northern Sierra Nevada Foothills. CNPS and
CDFG believe that having a detailed, biologically-driven assessment of
vegetation and wildlife resources will allow for informed conservation and
development planning.

The primary objective of the CDFG-funded study is to collect vegetation data at
sample sites that capture the range of vegetation types in the northern Foothills
region. The resulting classification describes vegetation types in the region
according to the National Vegetation Classification System (NVCS), which is now
the state’s standard. A significant component of this study is meant to determine
the type of wildlife habitat data that should be collected along with vegetation
data to make this classification most useful for wildlife habitat modeling. The
establishment of these vegetation and habitat sample sites will serve as a basis
for long-term monitoring of environmental change in the northern Foothills.

In 2005 and 2006, CNPS was rewarded two sequential grants from the National
Fish and Wildlife Foundation (NFWF) to involve chapter members in the Sierra
Nevada Foothills project. With matched funds from NFWF, CNPS hired a
Training Coordinator to teach volunteers to collect plant community data beyond
what was collected in the CDFG contract. CNPS has nearly 10,000 volunteers.
Many of these volunteers have detailed knowledge of their local floras and a
desire to learn about and contribute to vegetation projects, as well as access to
properties for sampling.

The primary objectives of the NFWF project are to build public and volunteer
involvement in vegetation sampling across the Sierra Foothills, through
workshops and community support, and to contribute to the Sierra Foothills
classification by analyzing volunteer data, writing reports and vegetation
descriptions, and disseminating reports and other information to relevant
stakeholders in the study area. The methods and results sections of this report
have separate sections for the CDFG and NFWF projects where there are
differences and merged sections where there are similarities.



METHODS
Study Area

CDFG - The project area falls within the northern portion of the Sierra Nevada
Foothills Section, as defined by the USDA’s Ecological Subregions of California
(Miles and Goudey 1997). It includes the Tuscan Flows and Lower Foothills
Metamorphic Belt subsections (M261Fa and M261Fb, respectively), which span
2.55 million acres of land area and include portions of 15 counties (see Figures 1
and 2). The elevation range is approximately 200 to 3100 feet, mean annual
precipitation is 20 to 40 inches, and mean annual temperature is 52 to 64
degrees Fahrenheit. Broadly-defined, characteristic natural communities in both
subsections include Foothill Pine, Blue Oak, California Buckeye, Interior Live
Oak, Mixed Oak, Valley Oak, Birchleaf Mountain-mahogany, Scrub Oak,
Wedgeleaf Ceanothus, California Annual Grassland, and Northern Vernal Pool
types (Miles and Goudey 1997).

NFWEF - The project area includes the CDFG study area described above and the
southern two subsections of the Sierra Nevada Foothills Section (Miles and
Goudey 1997). The southern portion of the Foothills includes the Lower Granitic
Foothills and Southern Granitic Foothills (M261Fc and M261Fd, respectively),
which span 1.77 million acres of land and include portions of 5 counties (see
Figures 1 and 2). The elevation range is about 400 to 5000 feet, mean annual
precipitation is 8 to 30 inches, and mean annual temperature is 50 to 64 degrees
Fahrenheit. Broadly-defined, characteristic natural communities in both
subsections include Foothill Pine, Blue Oak, California Buckeye, Interior Live
Oak, Mixed Oak, Valley Oak, Birchleaf Mountain-mahogany, Chamise, Scrub
Oak, Wedgeleaf Ceanothus, Whiteleaf Manzanita, and California Annual
Grassland types (Miles and Goudey 1997).

Site Selection

CDFG - Field sampling took place during two field seasons, from early March to
mid-July 2005 and mid-March to late June 2006. The field staff consisted of
three Team Leaders and three Vegetation Assistants in 2006 and two Team
Leaders and two Vegetation Assistants in 2005. Every week, two-person teams
(each consisting of a Team Leader and Vegetation Assistant) traveled to different
regions of the study area for sampling. During both seasons, Vegetation
Ecologists with CDFG and CNPS provided training on vegetation sampling
protocols and helped with data collection.

The primary goal of sampling was to collect replicate samples of as many
vegetation types as possible across the study area. To aid field teams in
identifying types that should be sampled, we developed a preliminary list of
vegetation types for the northern and southern Sierra Nevada Foothills. In March
2005, the list was developed from existing California vegetation classifications
(Allen et al. 1991, Atwater et al. 1979, Borchert et al. 1993a, Evens and San
2004, Evens et al. 2005, Fiedler and Leidy 1987, Fites 1993, Gordon and White



1994, Jimerson et al. 2000, Keeler-Wolf and Vaghti 2000, Keeler-Wolf and Moore
2001, Keeler-Wolf and Thomas 2000, Kepecko and Lathrop 1975, Klein and
Evens 2006, Meier 1979, Mize 1973, Odion et al. 1992, Potter 2005, Stuart et al.
1992, Taylor 1975a, 1975b, Taylor and Randall 1977). In March 2006, it was
updated with information from an intermediate classification that was derived
from the 2005 samples. We recognized this list as preliminary and used it for
project management to target stands for sampling in 2006. This preliminary
inventory included around 150 alliances and suggested about 275 associations
or phases (an informal subdivision of an association) across the northern and
southern Sierra Nevada Footbhills.

Approximately 15 percent of the land in the northern Foothills is under public
ownership and the remaining 85 percent is privately owned. Because access to
private lands was recognized as one of the challenges of attaining the full range
of vegetation, we focused our first season on sampling public lands. In 2005,
access to CDFG, California Department of Parks and Recreation, Bureau of
Land Management, Bureau of Reclamation, California State University at Chico,
City of Chico, East Bay Municipal Utilities Department, Sacramento Valley
Conservancy, The Nature Conservancy, and U.S. Forest Service lands was
made possible by the support of natural resource staff and land managers. In
2006, we placed more effort on sampling private lands and capturing new or
under-sampled vegetation types. Access to private lands was established
primarily through agricultural land trusts with management responsibilities over
private ranches and conservation easements. Additional private contacts were
made through volunteer, staff, and other connections. Field staff revisited some
of the public lands sampled in 2005; additional public lands (not mentioned
above) sampled in 2006 included those managed by Army Corps of Engineers,
Butte Community College, Merced Irrigation District, and Turlock Irrigation
District.

In 2005, survey sites were selected by subjectively identifying stands of
vegetation. A stand is defined as a homogeneous patch of vegetation that has a
characteristic combination of plant species, that is similar in age, size, and
disturbance history, and that repeats across a landscape. A stand may be a
small seep measuring several square meters in size or oak woodland measuring
several acres in size. At each survey location, field staff selected stands to
survey by keeping a tally of types sampled during the season and determining
which stands were representative of the area.
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Figure 1. Map representing the four subsections included in
the larger Sierra Nevada Foothills Ecological Section (M261),
as described by the US Forest Service Ecological Subregions
(Miles and Goudey 1997). Each subsection is indicated by a
different colored polygon.
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Figure 2. Map showing the CDFG and NFWF project areas
with intersecting counties. The CDFG study area includes the
northern Sierra Nevada Foothills region. The NFWF project
area includes both the northern and southern Sierra Nevada
Foothills regions.



In 2006, survey site selection included a stratified sampling design to target
private lands and under-represented vegetation types. GIS staff with CDFG
generated a gradient directed transect (GRADSECT) analysis based on the
distribution of patterns along environmental gradients. This type of analysis
intended to provide a description of the full range of vegetation patterning in the
region by sampling along the range of environmental variability (TNC and ESRI
1994). We prioritized sampling in environments where the range of variability
was under-represented on accessible lands. At all locations, priority areas were
given more weight for sampling, and within each area, survey sites were selected
subjectively as in 2005.

NFWF - Methods for site selection were the same except in the following ways.
We extended field sampling through early August in 2005 and through mid-July
in 2006. Also, sampling was extended into the southern Sierra Nevada foothills
in 2005, where the Kern Chapter gained land access. The Training Coordinator
conducted sampling as part of a CNPS field team, on her own, with volunteers,
or while leading workshops. Site selection for workshops occurred in areas
where we obtained permission to hold trainings for medium to large groups and
where CNPS chapter members deemed the vegetation important to sample (e.g.,
unique or rare types). When sampling on her own or with volunteers, the
Training Coordinator concentrated on sampling riparian and rare vegetation
types wherever access was available, including along roadsides and trails (as
described above).

Field Sampling

CDFG -The CNPS Vegetation Rapid Assessment and Relevé methods were
used during both seasons to sample stands of vegetation. See Appendix 1A for
protocol descriptions, including key to soil texture, and survey form code list. All
surveys were collected using paper forms with examples provided in Appendix
1B. Similar types of environmental field data are collected using both methods
(including elevation, slope, aspect, soil texture, and geology), but the Vegetation
Rapid Assessment method is a shortened version of the Relevé method as it has
fewer environmental and floristic variables. The Relevé involves collecting
information within a plot that varies in size depending on the vegetation system
(100 m? for herbaceous vegetation, 400 m? for shrublands, and 1000 m? for
woodlands and forests). The Rapid Assessment is plot-less method, as
information is collected across an entire stand of vegetation that may vary in size
from <1 acre to >5 acres. The Relevé takes about 1-2 hours to complete, while
the Rapid Assessment takes about 30-45 minutes to complete. Survey time for
both methods also depends on species diversity and the size and accessibility of
the plot or stand.

The general approach for field data collection was to collect Relevés in early
season, herbaceous, new, and under-sampled vegetation types and Rapid
Assessments in late season, woody, already defined, or well-represented
vegetation types. The primary goal of sampling was to collect replicate samples



of all significant vegetation types expressed in the study area. In 2005, the
Relevé method was used primarily from early March to late April, while the Rapid
Assessment method was used primarily from early May to early July 2005. In
2006, the Relevé method was used in herbaceous surveys from mid-March
through May, while the Rapid Assessment method was used primarily in woody
surveys throughout the season.

NFWEF - The Training Coordinator used both methods described above in
trainings with volunteers and during sampling sessions. The Rapid Assessment
method was used more often, especially when working with volunteers and when
sampling riparian vegetation. In total, the Training Coordinator and volunteers
contributed 125 surveys in 2005 and 128 surveys in 2006, for the northern
Foothills project.



Vegetation Classification and Key

Data analysis

For quantitative analysis of the collected field data, scientific names of the taxa
were converted to alpha-numeric codes. Codes for tree and/or shrub taxa that
frequently occurred in multiple strata were given modifiers indicating the layers in
which they occurred (-t for tall layer, -m for medium layer, and - for low layer).
For example, Quercus wislizeni sampled in tall, medium, and low strata were
coded as “pseudo-taxa” in this format: “QUWI2-t", “QUWI2-m”, and “QUWI2-I",
respectively. We did not create “pseudo-taxa” for tree/shrub taxa that occurred
infrequently in multiple strata or that were transitional between different layers
(e.g., Salix exigua, S. lasiolepis). For example, in most cases Salix lasiolepis
was 1-5 meters tall (thus, technically the medium layer), however some
individuals attained heights of slightly greater than 5 meters (technically the tall
layer). For classification, the covers of these two layers were combined and
treated as one taxon with no modifier, using the code SALAG.

Following the 2005 and 2006 field sampling efforts by CNPS staff and volunteers,
the Vegetation Rapid Assessment (RA) and Relevé data were analyzed by
CNPS and DFG vegetation ecologists. In 2005, 313 Relevé and 648 Vegetation
RA surveys were analyzed preliminarily. In 2006, the 2005 surveys were re-
analyzed with 135 Relevés and 754 Vegetation RAs collected in the second
season. An additional 262 Relevés and 289 Vegetation RAs collected for other
Foothills vegetation projects were merged with the CNPS dataset, for a total of
710 Relevés and 1691 Vegetation RAs. These included Relevé and/or
Vegetation RAs conducted by the following:

1) CNPS (BOR) in 2003, 2) Environmental Science Associates in 2002, 3)
Melanie Gogol-Prokurat (University of California, Davis) in 2005 and 2006, 4)
Carol Witham and Ayzik Solomeshch (Private Consultants) in 2005, and 5) Eric
Wood (Humboldt State University) in 2005 (See survey points in Figure 3). In
2005, 146 field surveys were collected at Deer Creek Hills in Sacramento County
- 117 by Carol Witham or Ayzik Solomeshch and 29 by CNPS. Surveys points
collected in the southern Sierra Nevada Foothills for the NFWF grant or other
projects were not included in the analysis/classification. These points will be
analyzed in the future as more data is collected in the region.

The analyses were undertaken using the PC-ORD software suite of classification
and ordination tools (McCune and Mefford 1997). PC-ORD performs multivariate
analyses to generate order out of complex ecological patterns. It can be used to
objectively define groups of samples into a formalized classification of community
types. Using cluster analysis (McCune and Mefford 1997), groups are defined by
similarities in species composition and abundance.

Plant community datasets are inherently complex and multiple environmental
variables may determine the heterogeneity in the patterns; thus, cluster analysis



with a hierarchical agglomerative technique was employed using Sorenson
distance and flexible beta linkage method at -0.25. This agglomerative technique
was used instead of the TWINSPAN's divisive technique, which would be
employed when a dataset has one main underlying environmental determinant
(McCune and Grace 2002). The cluster analysis technique was based on species
abundance (cover) values converted to 7 different classes using the following
modified Braun-Blanquet (1932, 1951) cover categories: 1=<1%, 2=1-5%, 3=>5-
15%, 4=>15-25%, 5=>25-50%, 6=>50-75%, 7=>75%. The majority of the species
values fell within the first four cover classes.

In both years, the full Vegetation RA and Relevé datasets were analyzed
separately because the complete species lists recorded with the Relevé method
(up to 70 species/plot) are not directly comparable to the more streamlined
species lists (usually <25 main species) collected using the RA method. Because
of the size and heterogeneity of each initial dataset, a first-order cluster analysis
was used to partition each dataset into more manageable subsets. The subsets
were then reanalyzed using cluster analysis. The main cluster analysis
dendrogram was produced for each full dataset, and this was progressively
broken into distinct, smaller subsets of fewer samples in second-order cluster
analyses. One of the second-order Vegetation RA datasets was further divided
into subsets as there were distinct third-order groups. All of the second- and
third-order subsets were then individually analyzed. Subsets usually included
distinctly different vegetation types or habitats. Dendrograms were produced for
all of the separate cluster analyses. Each of these dendrograms defined
samples into a number of resulting groups (from 2 main group levels up to 55
finer group levels for both the Relevé and Vegetation RA subsets).

Prior to the separate cluster analysis runs, data were screened for outliers
(extreme values of sample units or species), and outliers were removed to
reduce heterogeneity and increase normality in the dataset. Samples that were
more than three standard deviations away from the mean were flagged using
outlier analysis in PC-ORD. These plots were removed when they had very
different species composition from other samples and were retained when they
had similar species composition to other samples. Species that were in less than
2-4 samples were removed from the relevé subsets and species that were in less
than 2-7 samples from the Vegetation RA subsets were removed.

After the cluster analysis runs, indicator species analysis (ISA) was employed to
decide objectively what group level to “cut” each dendrogram and explicitly
interpret the groups. Further, ISA was used to designate which species indicate
the different groups. ISA produced indicator values for each species in each of
the groups within the dendrogram, and these species were tested for statistical
significance using a Monte Carlo test with 1000 randomizations (Dufrene and
Legendre 1997). ISA was repeated at successive group levels from the 2 main
groups of the dendrogram on up to 25 groups in the relevé subsets and up to 49
groups in the Vegetation RA subsets (i.e., the maximum number of groups



Figure 3. Locations of field survey points within the northern Sierra Nevada
Foothills.
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allowable, where all groups have at least 2 samples per group). At each group
level, the analysis was evaluated to obtain the total number of significant
indicator species (p-value <0.5) within each group level and the mean p-value for
all species. The group levels that had relatively higher numbers of significant
indicators and relatively lower overall mean p-values were selected for the final
evaluations of the community classification (McCune and Grace 2002). At these
grouping levels, plant community names within floristic classes were applied to
the samples of the different groups.

Each sample was revisited within the context of the cluster to which it had been
assigned to quantitatively define membership rules for each association. The
membership rules were defined by species constancy, indicator species, and
species cover values. Upon revisiting each sample, samples misclassified in
earlier iterations of the cluster analysis were reclassified based on the
membership rules. The set of data collected throughout the study area was used
as the principal means for defining the association composition and membership
rules; however, existing classifications and floras were consulted to locate
analogous/similar classifications or descriptions of vegetation.

A summary of the analysis process is provided in the following steps:

1. Run cluster analysis on complete dataset (Vegetation RA or Relevé) to
determine general arrangement of samples and broad-level vegetation
or habitat types.

2. Run cover category cluster analysis to display a more specific
arrangement of plots based on species abundance as well as
presence.

3. Break up the dataset into smaller, sizeable units for subsequent cluster
analysis runs.

4. Run indicator species analysis (ISA) at each of the successive group
levels for each of the cluster analysis dendrograms from 2 groups up to
the maximum number of groups (all groups have at least 2 samples).

5. Settle on the final representative grouping levels of each cluster
analysis to use in the preliminary labeling.

6. Label preliminary alliance and association names for each of the
samples, and denote indicator species from the ISA.

7. Develop decision rules for each association and alliance based on
most conservative group membership possibilities using review of
species cover, species constancy, and indicator species on a sample-
by-sample basis.

8. Re-label final alliance labels for each sample and arrange in table of
database.

9. Use decision rules developed in the new data to assign alliance and
association names to all analyzed data and all outlier samples
removed from dataset.

10



Some vegetation types were under-represented in the sampling effort. They
were often the only representatives of rare alliances known from areas within the
study boundaries, or they were the only representatives of alliances that occur in
other areas beyond the study boundaries in California. Additionally, the sampling
effort was not able to survey the full spectrum of vegetation because of difficulties
with accessibility and limited time and seasonality. For these reasons, adequate
data may not be available in this report for all vegetation types. However, any
relatively unique samples that are considered important are described separately
in the results. In some cases, they represented unusual species groupings of
previously undescribed plant communities, and they were described to afford
perspective into unusual vegetation types that deserve additional sampling.
These types are either described at a more generic alliance/habitat level or as
unique stands. All described vegetation types based on fewer than 10 samples,
and not previously defined, are designated as provisional.

Definitions for Classification and Key

The classification and key were produced to substantiate the vegetation types
identified in the fieldwork of this project. They are based on the two floristic
hierarchy levels of the U.S. National Vegetation Classification System (NVCS)
per NatureServe (2007a) and Grossman et al. (1998). These levels are
characterized by species composition, abundance, and habitat/environment as
described below.

Samples were classified to the association level, which is the finest unit in
vegetation classification per the NVCS and the California Native Plant Society
(Sawyer and Keeler-Wolf 1995). An association is characterized by multiple
stands of vegetation that repeat in the landscape with definite floristic and
environmental features. An association is defined by the presence of character
and dominant species in the overstory and other important and indicator species
in the understory, which are distinctively assembled in a particular environmental
setting. Significant indicator species were drawn from the analyses and applied
to the associations. Correlates to certain environmental variables or lack thereof
helped in determining whether or not a particular cluster grouping should be
ranked at the association level or higher.

Samples of similar associations or unique plots were classified to the alliance
level, which is the next hierarchical floristic unit of the vegetation classification
above association. An alliance is defined as the generic unit and is usually
established by the dominant and/or characteristic plant species in the upper layer
of vegetation (if this layer is at or above 10% average cover). For example,
different types of interior live oak (Quercus wislizeni) woodlands are classified to
the association level depending on the characteristic overstory and understory
species (e.g., Quercus wislizeni/Arctostaphylos viscida as compared to Quercus
wislizeni-Quercus kelloggii), while the overarching Quercus wislizeni Alliance is
based on the characteristic presence of this tree in the overstory. Associations
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are usually differentiated by environmental factors as well as floristic
characteristics.

A key to the alliances and associations was produced to compare and distinguish
types in the classification. The key provides general choices and information on
the physiognomy of the vegetation and in some cases the different environments
of the vegetation. The key is first broken into major units based on the dominant
plant life-form: trees, shrubs and herbs. Within these groups, it is further divided
by coniferous/broadleaf evergreen, chaparral/soft-leaved shrubs, wetland/upland
distinctions, graminoid/forb distinctions, etc.

The approach of the key was chosen: 1) to reduce the length and redundancy
that is common in dichotomous keys, and 2) to be a guide that can be easily
used by non-botanists/plant ecologists. The vegetation key can be used as a
stand-alone product, allowing anyone with some basic ecology background and
knowledge of the main characteristic plant species to identify the vegetation. It
was written from two perspectives: 1) a field team attempting to identify
vegetation and 2) an office team attempting to place field samples into the proper
category. Thus, heavy reliance is placed on correct identification of characteristic
plant species and estimation of cover of these species.

Description Writing, Standards, and Definitions

Following the analysis of field data and development of the classification and key,
standard alliance and association-level descriptions were written. They were
based on field data and available literature. Scientific names of plants follow
Hickman (1993), USDA-NRCS (2007), and UCB (2007). Common names follow
the state classification (CDFG 2003), USDA-NRCS (2007), and Jepson Online
Interchange (UCB 2007).

The following definitions and conventions were set in developing the descriptions
and the keys:

Cover: The primary metric used to quantify the importance/abundance of a
particular species or a particular vegetation layer within a plot. It was measured
by estimating the aerial extent of the living plants, or the “bird’s-eye view” looking
from above for each category. In this vegetation classification and mapping
project, as in other similar projects such as National Park Service projects in
California, cover is assessed using the concept of "porosity" or foliar cover rather
than "opaque" or crown cover. Thus, field crews were trained to estimate the
cover produced by the canopy of a plant or a stratum by taking into account the
amount of shade it casts, whereby by the cover estimates exclude the openings it
may have in the interstitial spaces (e.g., between leaves or branches). This is
assumed to provide a more realistic estimate of the actual amount of cover cast
by the individual or stratum, which, in turn relates to the actual amount of light
available to individual species or strata beneath it.
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Relative cover: Refers to the amount of the surface of the plot or stand sampled
that is covered by one species (or physiognomic group) as compared to (relative
to) the amount of surface of the plot or stand covered by all species (in that
group). Thus, 50 percent relative cover means that half of the total cover of all
species or physiognomic groups is composed of the single species or group in
question. Relative cover values are proportional numbers and, if added, total 100
percent for each stand (sample).

Absolute cover: Refers to the actual percentage of the ground (surface of the
plot or stand) that is covered by a species or group of species. For example,
Pinus sabiniana covers between 5 percent and 10 percent of the stand. Absolute
cover of all species or groups if added in a stand or plot may total greater or less
than 100 percent because it is not a proportional number. The value “0.2” is used
to denote an estimate that is less than 1 percent cover.

Dominant or co-dominant species: Must be in at least 75 percent of the
samples, with at least 50 (co-dominance = 30) percent relative cover in all
samples.

Consistent species: Must be present in 100 percent of the samples, with no
restriction on cover.

Characteristic/Diagnostic species: Must be present in at least 80 percent of
the samples, with no restriction on cover.

Abundant species: Must be present in at least 50 percent of the samples, with
an average of at least 50 percent relative cover in all samples.
Frequently/Typically occurring species or Often/Usually occurring species:
Must be present in at least 75 percent or at least 50 percent of the samples,
respectively, with no restriction on cover.

Sometimes/Occasionally or Infrequently occurring: Present in 25 to 50
percent of the samples or in less than 25 percent of the samples, respectively,
with no restriction on cover.

Sparse: Used to describe individual layers of vegetation (tree, shrub, herb, or
subdivisions of them) where the cover is less than 10 percent absolute cover.
Open: Used to describe individual layers of vegetation (tree, shrub, herb, or
subdivisions of them) with less than 33 percent absolute cover.

Intermittent: Used to describe individual layers of vegetation (tree, shrub, herb,
or subdivisions of them) with 33-66 percent absolute cover.

Dense/Continuous: Used to describe individual layers of vegetation (tree, shrub,
herb, or subdivisions of them) with greater than 66 percent absolute cover.
Emergent: A plant (or vegetation layer) is considered emergent if it includes a
sparse cover of the plant, which rises above a predominant vegetation layer, and
it is considered as a member of the next tallest layer, but has an absolute cover <
10%. For example, individual Pinus sabiniana trees may comprise an emergent
tree layer of 5% over a dense layer of Arctostaphylos viscida shrubs; the stand
would be considered within the Arctostaphylos viscida shrubland alliance
because the total tree cover is < 10% and the shrub cover is >10%. Medium to
tall shrubs are not considered emergent over shorter shrubs, but short trees are
considered emergent over tall shrubs.
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Stand: The basic physical unit of vegetation in a landscape. It has no set size.
Some vegetation stands are very small such as wetland seeps, and some may
be several square kilometers in size such as desert or forest types. A stand is
defined by two main unifying characteristics:

a. 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 gradual.

b. It has structural integrity. It has a similar history or environmental setting,
affording relatively similar horizontal and vertical spacing of plant species. For
example, a hillside forest formerly dominated by the same species, but that has
burned on the upper part of the slope and not the lower is divided into two
stands. Likewise, a sparse woodland occupying a slope with shallow rocky soils
is considered a different stand from an adjacent slope of a denser
woodland/forest with deep moister soil and the same species.

Woody plant: Any species of plant that has noticeably woody stems. It does not
include herbaceous species with woody underground portions such as tubers,
roots, or rhizomes.

Tree: A one-stemmed woody plant that normally grows to be greater than 5
meters tall. In some cases trees may be multiple-stemmed following ramifying
after fire or other disturbance, but size of mature plants is typically greater than 5
m and undisturbed individuals of these species are usually single stemmed.
Overstory or Understory Tree: If trees are in the overstory layer, they are
generally at canopy level (or the tallest emergent trees). If trees are in the
understory layer, they are entirely below the general level of the canopy (i.e.,
younger stature trees with <6 m height) or they are short trees/tall shrubs (i.e.,
never reach the stature of the taller canopy layer and may be 4-15 m in height).
Shrub: Normally a multi-stemmed woody plant that generally has several erect,
spreading, or prostrate stems and that is usually between 0.2 meters and 5
meters tall, giving it a bushy appearance. Definitions are blurred at the low and
the high ends of the height scales. At the tall end, shrubs may approach trees
based on disturbance frequencies (e.g., old-growth re-sprouting chaparral
species such as Cercocarpus betuloides, Heteromeles arbutifolia, Arctostaphylos
viscida, etc., may frequently attain “tree size”). At the low end, woody perennial
herbs or sub-shrubs of various species are often difficult to categorize into a
consistent life-form; usually sub-shrubs (per USDA-NRCS 2007) were
categorized in the “shrub” category.

Herbaceous plant: Any vascular plant species that has no main woody stem-
development, includes grasses, forbs, and perennial species that die-back
seasonally.

Cryptogam: A nonvascular plant or plant-like organism without specialized water
or fluid conductive tissue (xylem and phloem). Cryptogams include mosses,
lichens, liverworts, hornworts, and algae.

Forest: In the National Vegetation Classification, a forest is defined as a tree-
dominated stand of vegetation with 60 percent or greater cover of trees. Most
forest alliances tend to have average cover of trees > 60%, but individual stands
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under certain conditions may drop lower than 60%. This reflects the “modal”
concept of the characteristics of a particular alliance.

Woodland or Sparsely Wooded: In the National Classification of Vegetation,
woodland is defined as a tree-dominated stand of vegetation with between 25
percent and 60 percent cover of trees. There are stands with trees generally at
least 10% absolute cover or more, which are still considered as woodlands in this
report. However, the National Classification considers stands dominated by 10-
25 percent cover as sparsely wooded over a shrub or herbaceous dominant
canopy (e.g., sparsely wooded shrubland or sparsely wooded herbaceous).
Rare Plant Species: Listed in the CNPS (2007) Online Inventory of Rare and
Endangered Plants. Species were listed in descending order of occurrence
within the vegetation type.

Distribution: Local ecological regions were listed in alphabetical order.
Non-Native Species: Any species of plant and animal not native (natural) to an
area.

Minimum sample size for classification and description: n = 3. Descriptions
of associations with fewer than three samples were attempted if (a) the
association was sampled and described by previous authors or (b) the vegetation
was confirmed as distinctive and repeatable based on field reconnaissance or
observation.

Sample(s): Indicated as Vegetation Rapid Assessments or Relevés and listed
sequentially by their survey identification number from the vegetation databases.
Rapid Assessments begin with the alpha-code “SNNR” and relevés begin with
“SNFN” and both are followed by a unique numeric code with leading zeros.
Conservation rank: Listed by the state NatureServe Natural Heritage Programs.
All communities were ranked, though ones without much information were
ranked with a “?” after the rank to denote that this rank may change with more
information, but that the best knowledge to date (sometimes personal
observation) was used in these situations. Ranks were assigned by the Senior
Ecologist with the California Department of Fish and Game (T. Keeler-Wolf) and
by using hard references. These ranks are the “Global” and “State” ranks as
seen below:

a. G1 and S$1: Fewer than 6 viable occurrences worldwide and/or less than 2000
acres

b. G2 and S2: 6-20 viable occurrences worldwide and/or 2000-10,000 acres

c. G3 and S3: 21-100 viable occurrences worldwide and/or 10,000-50,000 acres
d. G4 and S4: Greater than 100 viable occurrences worldwide and/or greater
than 50,000 acres

Con, Avg, Min, Max: A species table is provided at the end of each association
(or alliance) description. The “Con” column provides the overall constancy value
for each species within all vegetation rapid assessments and relevés classified
as that vegetation type. The constancy values are between 0 and 100. Species
that occurred with at least 20% constancy are listed in the table. The “Avg”
column provides the average cover value for each species, as calculated across
all samples in that vegetation type per lifeform. The “Min” and “Max” values
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denote the minimum and maximum values when the species were estimated for
cover in that vegetation type.

RESULTS

Basic Species and Vegetation Data

In the 2401 surveys conducted and compiled for this project, 1056 vascular plant
taxa were identified to species, subspecies, or variety when possible. Four
general names were given to non-vascular taxa (i.e., algae, lichen, liverwort, and
moss) and other taxa were identified to family, genus, or “unknown” when
species identification was unknown. Appendix 2 provides a complete list of
scientific and common names for all taxa identified and analyzed in the surveys
included in this classification, along with their alpha-numeric codes used for data
analyses. In addition, a number of sensitive plant species were recorded in the
surveys, as determined per the local CNPS chapters and CNPS’s Inventory of
Rare and Endangered Plants (CNPS 2007), US Fish and Wildlife, and CDFG.
Table 1 provides a list of 44 locally rare or sensitive plant taxa (identified at the
species or subspecies level) as recorded in vegetation surveys between 2005
and 2006. The table also displays 38 additional taxa (identified at the genus or
species level) that are potentially rare, but need further plant identification.
Appendix 3 provides more detailed information about the sensitive plants
recorded in the vegetation surveys, including state and federal ranking status,
generalized habitat information, and the counties in which the plants have been
found.
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Table 1. Noteworthy plant taxa including their common name, CNPS listing (CNPS 2007), and number of county
occurrences when recorded in vegetation surveys during 2005-2006. Taxa that are potentially rare (identified at the genus or
species level) are denoted with an * (could be rare at the species or subspecies level but need further identification). See Appendix 3
for more detailed information regarding state and federal ranking status, generalized habitat information, and counties where the
plants have been found.

Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Agrostis hendersonii Henderson's bent grass List 3.2 Shasta (3), Tuolumne (1)
Agrostis (*A. hendersonii) Henderson's bent grass List 3.2 Calaveras (1), Shasta (1)
Allium sanbornii var. congdonii Congdon's onion List4.3 Mariposa (1)
Allium sanbornii var. sanbornii Sanborn's onion List4.2 El Dorado (4), Placer (1)
Allium tuolumnense Rawhide Hill onion List Tuolumne (4)
1B.2
Allium (*A. jepsonii, onion List Butte (6), El Dorado (9), Mariposa
A. sanbornii var. congdonii, 1B.2, (3), Nevada (2), Shasta (1), Tehama
A. s. var. sanbornii, or List 4.3, (10), Tuolumne (5), Yuba (1)
A. tuolumnense) List 4.2,
List
1B.2
Arctostaphylos mewukka (*A. m. True's manzanita List4.2 El Dorado (1)
subsp. truei)
Arctostaphylos myrtifolia lone manzanita List Amador (1)
1B.2
Astragalus pauperculus depauperate milk-vetch List4.3 Tehama (3)
Balsamorhiza macrolepis var. big-scale balsamroot List Mariposa (2)
macrolepis 1B.2
Brodiaea (*B. pallida) Chinese Camp brodiaea List Calaveras (6), Tuolumne (10)
1B.1
Calochortus superbus (*C. Callahan's mariposa lily List 3.1 Shasta (3)
syntrophus)
Calycadenia oppositifolia Butte County calycadenia List4.2 Butte (3)
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Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Calycadenia (*C. oppositifolia or Butte County or Hoover's List 4.2, Butte (2), Calaveras (2), Mariposa
C. hooveri) calycadenia List (1), Tuolumne (6)
1B.3
Calystegia stebbinsii Stebbins' morning-glory List El Dorado (31)
1B.1
Calystegia (*C. atriplicifolia Butte County morning-glory List Butte (1), Tehama (4)
subsp. buttensis) 1B.2
Castilleja (*C. campestris subsp. succulent owl's-clover List Mariposa (1)
succulenta) 1B.2
Ceanothus roderickii Pine Hill ceanothus List El Dorado (64)
1B.2
Chlorogalum grandiflorum Red Hills soaproot List El Dorado (40), Tuolumne (15)
1B.2
Chlorogalum (*C. grandiflorum)  Red Hills soaproot List Calaveras (2), El Dorado (12),
1B.2 Nevada (1), Placer (1), Tuolumne
(45)
Clarkia biloba subsp. Brandegee's clarkia List Placer (3)
brandegeeae 1B.2
Clarkia biloba (*C. b. subsp. Mariposa or Brandegee's clarkia List El Dorado (4), Mariposa (3), Nevada
australis or C. b. subsp. 1B.2 (5), Placer (1), Tuolumne (13), Yuba
brandegeeae) (3)
Clarkia gracilis subsp. albicaulis  white-stemmed clarkia List Butte (3)
1B.2
Clarkia gracilis (*C. g. subsp. white-stemmed clarkia List Butte (2)
albicaulis) 1B.2
Claytonia parviflora subsp. streambank spring beauty List4.2 El Dorado (1)
grandiflora
Claytonia parviflora (*C. p. streambank spring beauty List4.2 Amador (5), Butte (9), Calaveras (4),

subsp. grandiflora)

El Dorado (16), Placer (5),
Tuolumne (5)




suffrutescens)

Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Cryptantha crinita silky cryptantha List Tehama (1)
1B.2
Cupressus macnabiana McNab cypress Locally  Yuba (4)
rare
Erigeron petrophilus var. northern Sierra daisy List4.3 Nevada (1)
sierrensis
Eriogonum prattenianum (*E. Nevada City buckwheat Locally  Nevada (1), Placer (1)
prattenianum var. prattenianum rare
Erythronium tuolumnense Tuolumne fawn lily List Tuolumne (2)
1B.2
Fremontodendron californicum Pine Hill flannelbush List El Dorado (1)
subsp. decumbens 1B.2
Fritillaria pluriflora adobe-lily List Butte (1), Tehama (2)
1B.2
Fritillaria (*F. agrestis, fritillary List 4.2, Butte (1), Placer (3), Shasta (1),
F. eastwoodiae, or List 3.2, Tehama (3), Yuba (1)
F. pluriflora) List
1B.2
Galium californicum subsp. El Dorado bedstraw List El Dorado (5)
Sierrae 1B.2
Galium (*G. californicum subsp. El Dorado bedstraw List El Dorado (14), Placer (2),
sierrae) 1B.2 Sacramento (4)
Githopsis pulchella subsp. serpentine bluecup List4.3 Butte (1), Mariposa (1), Tuolumne
serpentinicola (9)
Githopsis pulchella (*G. p. serpentine bluecup List4.3 El Dorado (1), Mariposa (2)
subsp. serpentinicola)
Githopsis (*G. pulchella subsp.  serpentine bluecup List4.3 El Dorado (1), Mariposa (1)
serpentinicola
Helianthemum suffrutescens Bisbee Peak rush-rose List 3.2 El Dorado (1)
Helianthemum (*H. Bisbee Peak rush-rose List 3.2 El Dorado (13)
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Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Hesperevax caulescens hogwallow starfish List4.2 Butte (4), Tehama (1)
Horkelia parryi Parry's horkelia List Amador (2), Calaveras (3), Mariposa
1B.2 (2)
Iris hartwegii (*I. h. subsp. Tuolumne iris List Amador (9)
columbiana) 1B.2
Lathyrus sulphureus (*L. s.var.  dubious pea List 3 El Dorado (10), Placer (4), Nevada?
argillaceus) (2), Shasta (3), Tehama (4)
Linanthus (*Leptosiphon Madera leptosiphon List Mariposa (1)
serrulatus) 1B.2
Lilium humboldtii subsp. Humboldt lily List4.2 El Dorado (1)
humboldltii
Lilium (*L. humboldtii subsp. Humboldt lily List4.2 Butte (1), Placer (2), Tehama (1)
humbolditii)
Limnanthes floccosa subsp. Butte County meadowfoam List Butte (6)
californica 1B.1
Limnanthes floccosa subsp. woolly meadowfoam List4.2 Shasta (2), Tehama (2)
floccosa
Limnanthes (*L. floccosa subsp. Butte County or woolly List Butte (1)
californica or L. f. subsp. meadowfoam 1B.1/
floccosa) List 4.2
Lomatium congdonii Congdon's lomatium List Tuolumne (10)
1B.2
Lomatium (*L. congdonii) Congdon's lomatium List Tuolumne (6)
1B.2
Lotus (*L. rubriflorus) red-flowered lotus List Tehama (2)
1B.1
Lupinus spectabilis shaggyhair lupine List Mariposa (9), Tuolumne (2)
1B.2
Mimulus glaucescens shield-bracted monkeyflower List4.3 Butte (4), Tehama (14)




Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Mimulus (*M. glaucescens or shield-bracted or small-flowered List 4.3, Butte (2), Tehama (1); Calaveras
M. inconspicuous) monkeyflower List4.3 (1), Mariposa (2), Tuolumne (2)
Monardella douglasii subsp. veiny monardella List Butte (1)
venosa 1B.1
Monardella (*M. douglasii veiny monardella List Butte (1), Calaveras (2)
subsp. venosa) 1B.1
Navarretia heterandra Tehama navarretia List4.3 Butte (1), Shasta (2), Tehama (4)
Navarretia nigelliformis (*N. n. adobe navarretia List 4.2, Butte (1)
subsp. nigelliformis or N. n. List
subsp. radians) 1B.2
Navarretia (*N. heterandra, navarretia List 4.3, Butte (5), Mariposa (2), Tehama
N. nigelliformis subsp. List4.2, (19), Yuba (1)
nigelliformis, List
N. n. subsp. radians, or 1B.2,
N. prolifera subsp. lutea) List 4.3
Orcuttia tenuis slender Orcutt grass List Tehama (1)
1B.1
Paronychia ahartii Ahart's paronychia List Tehama (4)
1B.1
Perideridia bacigalupii Bacigalupi's yampah List4.2  Amador (1), Calaveras (1), Yuba (1)
Phacelia (*P. stebbinsii or Stebbin's or Mariposa phacelia List El Dorado (2)
P. vallicola) 1B.2,
Locally
rare
Piperia michaelii Michael's rein orchid List4.2 Tuolumne (1)
Piperia (*P. michaelii or rein orchid List 4.2, Butte (3), El Dorado (1)
P. leptopetala) List 4.3
Polygonum bidwelliae Bidwell's knotweed List4.3 Butte (4), Shasta (1), Tehama (13)
Polygonum (*P. bidwelliae) Bidwell's knotweed List4.3 Butte (2), Shasta (1), Tehama (3)
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Scientific Name (or Potentially Name CNPS Counties (Count)
Rare Taxon) List
Psilocarphus (*P. brevissimus Delta woolly-marbles List4.2 Tuolumne (1)
var. multiflorus)
Senecio clevelandii (*S. Red Hills ragwort List Tuolumne (1)
clevelandii var. heterophyllus) 1B.2
Senecio layneae Layne's ragwort List El Dorado (28), Tuolumne (3)
1B.2
Sidalcea robusta Butte County checkerbloom List Butte (4)
1B.2
Sidalcea (*S. robusta) Butte County checkerbloom List Butte (4), Tehama (1)
1B.2
Trichostema rubisepalum Hernandez bluecurls List4.3 El Dorado (2), Tuolumne (3)
Trifolium jokerstii Butte County golden clover List Butte (3)
1B.2
Trifolium (*T. jokerstii) Butte County golden clover List Butte (6)
1B.2
Verbena californica California vervain List Tuolumne (2)
1B.1
Verbena (*V. californica) California vervain List Calaveras (1)
1B.1
Wyethia reticulata El Dorado County mule ears List El Dorado (42)
1B.2
Wyethia (*W. reticulata) El Dorado County mule ears List El Dorado (5), Placer (1)
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Classification Analyses

In 2005, an intermediate classification was developed based on 296 Relevés and
648 Vegetation Rapid Assessments (RA’s) collected by CNPS. 513 tree-
overstory, 202 shrub-overstory, and 229 herbaceous stands were classified.
Indicator species analysis was applied to the second-and third-order cluster
analyses for the Relevé and Vegetation RA subsets. The Relevé samples were
divided into four second-order subsets representing oak woodland, chaparral,
wetland, and herbaceous vegetation types and the Vegetation RA samples were
divided into six second-order subsets representing blue oak, canyon live oak,
interior live oak, riparian, chaparral, and herbaceous types. The herbaceous
second-order Vegetation RA subset was further divided into two third-order
subsets, representing wetland and grassland types. After combining all 12 of the
separate analyses, 944 surveys were labeled with intermediate classification
names to alliance and association.

In 2006, the classification was developed based on 710 Relevés and 1691
Vegetation RA’s collected by CNPS (including those from 2005 above) and
others working collaboratively on related projects (see page iii). Indicator species
analysis was applied to the second- and third-order cluster analyses for each
subset. Six groups were split out of the Relevé dataset and six groups were split
out of the Vegetation RA dataset. These groups are summarized as follows:

e Second-order cluster groups in Relevé dataset

O

58 surveys most strongly indicated by Plagiobothrys stipitatus,
Eleocharis macrostachya, Deschampsia danthonioides, Alopecurus
saccatus, Eryngium castrense, and Navarretia leucocephala

194 surveys (two outliers removed) most strongly indicated by
Trifolium hirtum, Bromus hordeaceus, Bromus diandrus, Quercus
douglasii, Galium parisiense, and Vicia villosa

117 surveys most strongly indicated by Lasthenia californica, Plantago
erecta, Vulpia microstachys, Lepidium nitidum, Triphysaria eriantha
subsp. eriantha, and Layia fremontii

104 surveys most strongly indicated by Toxicodendron diversilobum,
Sanicula crassicaulis, Quercus wislizeni, Torilis, Galium aparine, and
Lonicera hispidula var. vacillans

152 surveys most strongly indicated by Leontodon taraxacoides,
Trifolium variegatum, Vulpia bromoides, Trifolium dubium, Juncus
bufonius, and Briza minor

83 surveys most strongly indicated by Ceanothus cuneatus,
Adenostoma fasciculatum, Eriodictyon californicum, Galium porrigens,
Eriophyllum lanatum, and Pentagramma triangularis

e Second-order cluster groups in Vegetation Rapid Assessment dataset. One
subset further divided into third-order cluster groups as indicated below.
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o 336 surveys (two outliers removed) most strongly indicated by Quercus
douglasii, Trifolium hirtum, Bromus hordeaceus, Bromus diandrus,
Carduus pycnocephalus, and Avena barbata

o 346 surveys most strongly indicated by Quercus wislizeni,
Toxicodendron diversilobum, Heteromeles arbutifolia, Torilis, Pinus
sabiniana, and Aesculus californica

o 368 surveys most strongly indicated by Ceanothus cuneatus, Vulpia
microstachys, Taeniatherum caput-medusae, Plantago erecta,
Petrorhagia dubia, Vulpia myuros, and Pentagramma triangularis

= Third-order cluster groups with 217 surveys most strongly
indicated by Eleocharis macrostachya, Lolium multiflorum,
Mimulus guttatus, Trifolium variegatum, Briza minor, and
Eryngium castrense

= Third-order cluster groups with 149 surveys (two outliers
removed) most strongly indicated by Bromus hordeaceus,
Ceanothus cuneatus, Avena barbata, Vulpia microstachys,
Vulpia myuros, and Aira caryophyllea

o 241 surveys most strongly indicated by Adenostoma fasciculatum,
Arctostaphylos viscida, Salvia sonomensis, Ceanothus lemmonii,
Ceanothus roderickii, and Wyethia reticulata

o 180 surveys most strongly indicated by Quercus chrysolepis, Quercus
kelloggii, Pinus ponderosa, Umbellularia californica, Acer
macrophyllum and Calocedrus decurrens

o 217 surveys (one outlier removed) most strongly indicated by Rubus
discolor, Salix laevigata, Alnus rhombifolia, Artemisia douglasiana,
Salix lasiolepis, and Vitis californica

The 13 separate cluster analyses were interpreted and classified at the alliance
and association levels. Two Relevé surveys and five Vegetation RA surveys
were outliers and removed from the datasets (as indicated above). These
surveys were later classified to alliance and association using membership rules.
A total of 1271 woodland/forest, 463 shrubland, and 667 herbaceous/grassland
stands were reviewed during the classification process. Of these, 78 surveys
were marked as unclassifiable as there was either too little data to classify them
into defined vegetation types or they occurred too far outside of the study area.
After combining all of the separate analyses, 2323 surveys were re-labeled with
final classification names into 57 different alliances and 8 semi-natural types
(semi-natural types are equivalent to alliances but are dominated or
characterized by non-native plants). Within these 65 alliance-level types, 156
associations and 3 sub-alliances were defined, including 74 woodland and forest
types, 32 shrubland types, and 53 herbaceous types. See Figures 4 and 5 for
example cluster dendrograms from the Relevé dataset. See Table 2 for a
summary of the classification.

By providing as much information as possible in the classification, key, and
descriptions, it is hoped that future efforts may build upon this method of
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vegetation classification in the Sierra Nevada Foothills. The data and floristic

classification for this project provide detailed information for a variety of future

research and management efforts. While this study has attempted to create a
more comprehensive understanding of the vegetation types in the study area,

additional alliance and association characteristics will likely emerge with future
research, especially with increased access to private lands.

A total of 56 surveys were not classified to alliance or association as they were
either outliers, had low sample size, or did not fit the definitions of other types in
this or other related classifications. Table 3 summarizes these unclassified
surveys with tentative vegetation names. Further field data collection and
statistical analysis may increase our understanding of the vegetation associated
with these surveys.

Upon review of the vegetation classification, the CDFG Senior Ecologist ranked
the rarity of the vegetation alliances and associations identified within the project
area. Table 4 provides a list of types deemed as rare based on current
knowledge of the state classification and distribution of the vegetation types.
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Information remaining (%:)
100 . 000 75000 50_000 25000 0.000
Alliance Group Surve | —————- e T S —
Vulpia microstachys-Lasthenia californica-Flantago erecta 4 SHFHOE8E -——————————————————————| | == |
Mimulus gutfatus 4 SHFHO414 —- === - I 1
Mimulus gutfatus 4 SNFHOOS0 -—- —1 [J— 1
Mimulus guifatus 4 SNFHDO24 —- ==[|== - 1
Mimulus guitatus 4 SNFHO178 -—--——-———— 1 I———1
Vulpis microstachys-Lasthenis californica-Plantago erecta 10 101y 1] 2y S S — | I
Vulpia microstachys-Lasthenia californica-Plantago erecta 10 SHFNO410 ———————————————— | —— | I
Vulpia microstachys-Lasthenia californica-Planfago erecta 10 SNEHDO83 ————————————m ]| I | I
Vulpia microstachys-Lasthenia californics-Plantago erecta 10 SHFHOE98 -—-—--]-———————————| |—————— | I
Vudpia microstachys-Lasthenia californica-Plantago erscta 10 SHFHO70Z ————| S — I I
Vulpia microstachys-Lasthenia californica-Plantago erscla 10 SHENO138 |-——————————————] |———————1 I
Vulpia microstachys-Lasthenia californica-Plantago erscla 10 SNFNHD140 | | |
Vulpia microstachys-Lasthenia californica-Plantago erscta 10 SHFHO114 ——————]————————— | I
Vulpia microstachys-Lasthenis californica-Planfago erscta 10 SNFHNDO141 ------ | |
Ceanothus cunesius r SNFHO&E91 | I
Vulpia microstachys-Lasthenia californica-Plantago erscts 7 SHFHOE96 |-———————————————— I I
Finus sabiniana 7 SHFHDESZ | [[— I
Vulpia microstachys-Lasthenia californics-Plantago erecta 7 SHEHO704 ——--——————————————| [ — I
Vulpia microstachys-Lasthenia californica-Plantago erecta 7 SHEEOTO7 -—————————————————— | I |
Vulpia microstachys-Lasthenia californica-Plantago erscta 7 SHFHOSE84 ——|-————————————— || P
Vudpia microstzchys-Lasthenia californica-Plantago erscta 7 SHFNO597 ——| [ — I I
Vudpia microstzchys-Lasthenia californica-Plantago erscta 7 SHNFHOS90 -—--—————]-——————————| I I
Vulpia microstachys-Lasthenia californica-Flantago erecta T SNFND&D1 ----—-————] Je————e—e 1
Finus sabiniana 7 SNENOS585 -—-—————]———-] I
Finus sabiniana T SHEHD532 -——|-—-1I | |
Finus sabiniana 7 SNFHOE0D --—-| | I
Ceanothus cunsaius 7 SHFHO591 |-————————— 11
Ceanathus cunsatus Fi SNFHO&E02 | -1
Ceanothus cunsaius 7 SNFHD&0T --———————— |

Figure 4. Example diagram showing the arrangement of samples from the cluster analysis in a subset of relevés found on serpentine
and gabbro substrates. For this analysis, the subset was assigned 8 group levels. The diagram shows 3 of the 8 group levels. Plots
that group to left are ecologically more closely related than those that group to right, and each colored group indicates a different
alliance.



Information remaining (%:)

100.000 T5_ 000 50.000 25000 0.000
Aszsociation {or Alliance) Group Survey l-——- —4——————— ——— e ———— F—————— —+——————————————+
Selaginelia hanseni-Vulpia microstachys-Lupinus nanus 4 SHFHO&BE —- -1 |- |
Mimulus gultatus-Vulpia microstachys 19 SHFHO414 —- — - -1 | |
Mimuius gulfatus-Vulpia microstachys 19 SNFHOOSOD -—- | |==—=1 |
Mimuius gulfatus-Vulpia microstachys 19 SNFHOOB4 -—- -1 -1 |
Mimuius gultatus-Vilpia microstachys 19 SNFHO178 ---———--- | I-—=1
Selaginelia hanseni-Viipia microstachys-Lupinus spectabilis 10 SNFHO&37 ---———————————————— |- I
Selaginelia hanseni-Viipia microstachys-Lupinus speciabilis 10 SHFHO0410 ---————-———————-———] I-——1 I
Vulpis microstachys - Planfago erecta - Calycadenia (fruncata, muitiglandwosa) 10 SWFHOOE3 ---————-————————————————————————| | I
Selaginelia hanseni- Vilpia microstachys-Lupinus speciabilis 11 SWFHO&38 -—--——|-—-—————————] -1
Selaginella hansenil-Vulpia microstachys-Lupinus speciabilis 11 SHENDT02 ----| e e | |
Selaginelia hanseni-Vulpia microstachys-Lupinus spectabilis 11 SWFHO128  |--——————————————] -1
Selaginelia hanseni-Viulpia microstachys-Lupinus speciabilis 11 SHFHO140 | | -

I
I
I
I
|
|
|
Selaginelia hanseni-Viulpia microstachys-Lupinus speciabilis 11 SWFHO114 ———|-———————————————————| |
Selaginelia hanseni-Vulpia microstachys-Lupinus speciabilis 11 SNFHO141 -—--—- | |
Ceanathus cunesafus!Piantago erecta T SHFHO&51 | I
Vulpia microstachys-Lasthenia californica-Planfago erecta (Alliance level only) T SNFHO&3E |--——————————————— | I
Finus sabinianalCeanothus cunsatusiFlantago erects Serpentine T SNFHO&S92 | |====— | I
Vulpia microstachys-Lasthenia californica-Plantago erecta (Alliance level only) T SHFHOT04 -—--——————————————— | |- |
Vulpia microstachys - Planfago erecta - Calycadenia (fruncata, muitiglandwosa) T SWFHOT07 -—--——————————————————— | | |
Vulpia microstachys - Planfago erecta - Calycadenia (fruncata, muitiglandwosa) 20 SWFHO584 -—-|-——--——————————————] -1
Vulpia microstachys - Planfago erscta - Calycadenia (fruncata, muitiglandwosa) 20 SHENDSST --| |- | |

20

20

21

Vulpis microstachys - Planfage erecta - Calycadenia (fruncata, muitiglandwosa) SNFHO590 ---———-——|-——————————] | |

Vulpia microstachys - Planfago erscta - Calycadenia (fruncata, muttiglandwosa) SNFNDE0L -—————————| [Em—
Pinus sabinianalCeancthus cunsatus/Plantago erects Serpentine SHFH0585 ——————— |-——1 I

Pinus sabinianalCeancthus cunsatus/Plantago erects Serpentine 21 SHFHOS592 ——]-——| | |

Finus sahinianalCeanothus cuneatus/Planiago erecta Serpentine 21 SNFNOGOD -—-| e I

Ceanaothus cuneafus/Plantago erecta M SNFHO591 |--———-———— 11

Ceanathus cunesfus!Piantago erecta 1 SNFHO&0Z2 | -1

Ceanathus cuneafus/Plantago erecta M SNFHOG07 -—--——————- |

Figure 5. Example diagram showing the same portion of the cluster analysis as in Figure 4, but with finer grouping levels.
This subset was assigned 16 group levels, and the diagram shows 7 of the 16 groups. This finer grouping level helped
guide the classification of plots to association. Each colored group indicates a different association.
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Table 2. Final vegetation classification from the northern Sierra Nevada Foothills, California. Alliances and Associations are nested
within a higher-level hierarchy of Formations per the National Vegetation Classification System (NVCS). The table denotes which
Alliances currently exist in the NVCS (per NatureServe 2007a). Other columns include number of surveys per type and elevation.

In

(Provisional)

Formation . . - N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
Lowland or
submontane
l. Forest I.A.6.N.b. winter-rain No Arbutus menziesii Alliance level only 1 no data
evergreen
sclerophyllous
forest
Yes Quercus chrysolepis Alliance level only 4 1136-1767
Quercus 8 1170-3710
chrysolepis
Quercus
chrysolepis - Pinus 7 1147-1675
ponderosa
Quercus
chrysolepis - 14 331-3428
Quercus kelloggii
Quercus
chrysolepis -
Quercus kelloggii - 7 564-2029
Acer macrophyllum




Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

6¢

Quercus
chrysolepis -
Quercus lobata /
Vitis californica

15

476-2724

Quercus
chrysolepis - 10
Quercus wislizeni

616-1740

Quercus
chrysolepis -
Umbellularia
californica

477-2222

Quercus

chrysolepis -

Umbellularia 22
californica / Vitis
californica Riparian

630-2550

Quercus

chrysolepis / 12
Arctostaphylos

viscida

850-2359

Umbellularia
californica

Alliance level only 2

676-770

Umbellularia

californica - Alnus )
rhombifolia

(Provisional)

555-1841




0€

. In .
Formation . . A N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
Umbellularia
californica - 10 645-1668
Quercus wislizeni
Cupressus
macnabiana /
Yes  Cupressus macnabiana | Arctostaphylos 3 2295-2366
viscida
(Provisional)
Conical-crowned
temperate or
I.A.8.N.c. subpolar needle- No  Calocedrus decurrens Alliance level only 1 842
leaved evergreen
forest
Calocedrus
decurrens - Alnus 2 725-850
rhombifolia
Yes  Pseudotsuga menziesii Pseud_otgy ga 4 440-3670
menziesii
Pseudotsuga
menziesii - Quercus 5 740-2721
chrysolepis
Lowland or Acer macrophyllum
I.B.2.N.a. submontane cold- | Yes  Acer macrophyllum phy 4 970-2000

deciduous forest

(Provisional)




Formation . . . N- Elevation
Class Code Formation I;lg(%s Alliance Association surveys (ft)
Acer macrophyllum
- Pseudotsuga
menziesii [ 2 1410-1562
Dryopteris arguta
(Provisional)
Temporarily
1.B.2.N.d. flooded cold- Yes  Alnus rhombifolia Alliance level only 5 675-1749
deciduous forest
Alnus rhombifolia -
Quercus 15 694-2267
chrysolepis
Alnus rhombifolia - 15 247-2711
Salix laevigata
Alnus rhombifolia -
Salix laevigata - 8 220-960
Platanus racemosa
Alnus rhombifolia / 23 267-2829
Carex
Alnus rhombifolia / 2 690-940
Darmera peltata
Alnus rhombifolia / 15 382-2100
Salix exigua
Yes  Fraxinus latifolia Alliance level only 6 195-1626
Fraxinus latifolia -
Alnus rhombifolia 14 329-1643
Rounded-
crowned Pinus ponderosa /
temperate or . Arctostaphylos _
Il. Woodland IlLA.4.N.a. subpolar needle- Yes  Pinus ponderosa viscida 5 850-2040
leaved evergreen (Provisional)

L€

woodland




ce

Class

Formation
Code

Formation

NVCS
2007

Alliance

Association

N-
surveys

Elevation
(ft)

Pinus ponderosa
Stream Terrace
(Provisional)

897-2300

Yes

Pinus sabiniana

Alliance level only

1168-2550

Pinus sabiniana /
Rhamnus
tomentella
(Provisional)

440-1578

Pinus sabiniana /
Adenostoma
fasciculatum

10

821-3074

Pinus sabiniana /
Arctostaphylos
viscida
(Provisional)

818-2127

Pinus sabiniana /
Ceanothus
cuneatus

10

525-2933

Pinus sabiniana /
Ceanothus
cuneatus /
Plantago erecta

934-1232




Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

€€

Serpentine
(Provisional)

II.LA.5.N.a.

Sclerophyllous
extremely
xeromorphic
evergreen
woodland

Yes

Quercus wislizeni

Alliance level only 7

999-2609

Quercus wislizeni -
Salix laevigata /
Rhamnus
tomentella

18

392-2270

Quercus wislizeni -
Aesculus 46
californica

236-2075

Quercus wislizeni -

Pinus ponderosa 10

513-1514

Quercus wislizeni -

; . 35
Pinus sabiniana

450-2390

Quercus wislizeni -
Pinus sabiniana /
Arctostaphylos
manzanita

11

690-2356

Quercus wislizeni -
Quercus douglasii - 15
Aesculus

californica

321-1839

Quercus wislizeni -
Quercus douglasii - 35
Pinus sabiniana

350-2188




ve

. In .
Formation . . I N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
Quercus wislizeni -
Quercus douglasii / 38 208-1900
Herbaceous
Quercus wislizeni - 23 490-1966
Quercus kelloggii
Quercus wislizeni |
Arctostaphylos 16 670-2859
viscida
Quercus wislizeni /
Heteromeles 55 219-2798
arbutifolia
Quercus wislizeni /
Toxicodendron 43 400-2205
diversilobum
Quercus wislizeni
Mixed Shrub 6 1357-3265
(Provisional)
Cold-deciduous . . .
11.B.2.N.a. woodland Yes  Aesculus californica Alliance level only 1 1295
Aesculus
californica /
Toxicodendron 14 300-1785

diversilobum /
Moss




Class

Formation
Code

Formation

NVCS Alliance
2007

Association

N-
surveys

Elevation
(ft)

Ge

Aesculus
californica Riparian
(Provisional)

499-1602

Juglans hindsii Semi-
Natural Stands

Juglans hindsii
Semi-Natural
Woodland Stands
(no Associations
defined)

649

Yes  Quercus douglasii

Alliance level only

1327-2087

Quercus douglasii -
Aesculus
californica /
Herbaceous

11

892-1576

Quercus douglasii -
Pinus sabiniana /[
Arctostaphylos
viscida /
Herbaceous

677-2619

Quercus douglasii -
Pinus sabiniana /
Herbaceous

43

466-2921

Quercus douglasii -
Quercus lobata /
Herbaceous

466-874

Quercus douglasii -
Quercus wislizeni [
Herbaceous

43

305-1627

Quercus douglasii /
Annual Grass-Forb

180

284-2800

Quercus douglasii /
Arctostaphylos
manzanita /
Herbaceous

12

448-2300

Quercus douglasii /
Ceanothus

862-2215
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Class

Formation
Code

Formation

NVCS Alliance
2007

N-

Association surveys

Elevation
(ft)

cuneatus /
Herbaceous

Quercus douglasii /
Juniperus

californica - 4
Ceanothus

cuneatus

(Provisional)

400-1546

Quercus douglasii /
Perennial Grass- 13
Forb

170-3181

Quercus douglasii /
Selaginella
hansenii -
Navarretia
pubescens
(Provisional)

720-2202

Yes Quercus lobata

Alliance level only 3

902-1066

Quercus lobata - 15
Alnus rhombifolia

377-2115

Quercus lobata - 18
Quercus wislizeni

339-2157

Quercus lobata /
Herbaceous Semi- 16
Riparian

303-1824

Quercus lobata /
Rhus trilobata 7
(Provisional)

550-1509

Quercus lobata /

Rubus discolor 16

233-1565

11.B.2.N.b.

Temporarily
flooded cold-
deciduous
woodland

Yes Platanus racemosa

Alliance level only 3

308-335

Yes  Populus fremontii

Alliance level only 2

408-446




Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

L€

Populus fremontii -

Salix laevigata 25

187-1591

Populus fremontii / )
Vitis californica

354-570

Yes

Quercus kelloggii

Alliance level only 8

626-2520

Quercus kelloggii - 10
Pinus ponderosa

416-3268

Quercus kelloggii -
Pinus ponderosa /
Arctostaphylos
viscida

24

756-2386

Quercus kelloggii -
Pinus ponderosa /
Ceanothus
integerrimus

1061-3842

Quercus kelloggii -
Pseudotsuga
menziesii -
Umbellularia
californica
(Provisional)

1903-2212

Quercus kelloggii -
Quercus

chrysolepis / 3
Toxicodendron
diversilobum

640-1351

Quercus kelloggii /
Arctostaphylos

504-1969
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Formation . . S N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
viscida
(Provisional)
Quercus kelloggii /
Ceanothus 2 891-1194
integerrimus
Quercus kelloggii /
Toxicodendron
diversilobum - 3 560-810
Styrax officinalis /
Triteleia laxa
Quercus kelloggii /
Toxicodendron
diversilobum [/ 23 555-3563
Grass
Yes  Salix gooddingii Alliance level only 1 1446
Salix gooddingii ) 461-777
(Provisional)
Yes  Salix laevigata Alliance level only 2 1150-2724
Salix laevigata 16 213-2048
Salix laevigata / 6  374-1652
Salix lasiolepis
Sclerophyllous
II.LA.5.N.a i:::)ennerlyhic Yes Cercocarpus betuloides Cercocarpus 4 968-2170
e P p betuloides
evergreen

woodland




Class

Formation
Code

Formation

NVCS Alliance
2007

Association

N-
surveys

Elevation
(ft)

Cercocarpus
betuloides -
Ceanothus
cuneatus
(Provisional)

500-3228

11.B.2.N.c.

Seasonally
flooded cold-
deciduous
woodland

Yes  Salix exigua

Alliance level only

1451

Salix exigua

14

279-1681

Salix exigua -
Brickellia
californica
(Provisional)

422-1015

l1l. Shrubland

6€

11.A.2.N.c.

Sclerophyllous
temperate broad-
leaved evergreen
shrubland

Adenostoma

Yes fasciculatum

Alliance level only

2278

Adenostoma
fasciculatum

29

464-2915

Adenostoma
fasciculatum -
Arctostaphylos
manzanita
(Provisional)

1032-1809

Adenostoma
fasciculatum -
Arctostaphylos
viscida

34

460-2496

Adenostoma
fasciculatum -
Eriodictyon
californicum -
Lotus scoparius

20

540-2737
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Class

Formation
Code

Formation

NVCS
2007

Alliance

Association

N-
surveys

Elevation

(ft)

Adenostoma
fasciculatum /
Herbaceous

1734-1740

Yes

Arctostaphylos viscida

Alliance level only

260-1948

(Arctostaphylos
viscida -
Adenostoma
fasciculatum) /
Salvia sonomensis

101

519-2427

Arctostaphylos
viscida

1443-3028

Arctostaphylos
viscida - Quercus
wislizeni

14

1243-2962

Arctostaphylos
viscida / Salvia
sonomensis
(Provisional)

2000-2340

Yes

Ceanothus cuneatus

Alliance level only

370-1338

Adenostoma
fasciculatum -
Ceanothus
cuneatus

718-2232

Ceanothus
cuneatus -
Eriodictyon
californicum -
(Fremontodendron
californicum)
(Provisional)

2164-3477




Class

Formation
Code

Formation

NVCS Alliance
2007

Association

N-
surveys

Elevation
(ft)

Ly

Ceanothus
cuneatus /
Herbaceous

24

410-2479

Ceanothus
cuneatus /
Plantago erecta

28

610-2527

Eriodictyon

No . 4
californicum

Eriodictyon
californicum /
Herbaceous

14

784-2618

Heteromeles

Yes arbutifolia

Alliance level only

1022

Heteromeles
arbutifolia
Serpentine
(Provisional)

860-1458

Yes  Quercus berberidifolia

Alliance level only

2485-3082

Quercus
berberidifolia -
Ceanothus
cuneatus

13

1402-3353

Quercus
berberidifolia -

Fraxinus dipetala -

Heteromeles
arbutifolia

738-1557

Yes Quercus durata

Quercus durata
(Provisional)

2250-2280

Quercus durata -
Adenostoma
fasciculatum /

487-1120




¢y

. In .
Class Foggg’gon Formation I;lg(%s Alliance Association surl:l/-eys Ele‘(’fi';'on
Salvia sonomensis
(Provisional)
Frangula californica Rhamnuil Hoi
No  (=Rhamnus tomentelia - Hoita 4 1000-1976
macrostachya
tomentella) o
(Provisional)
Tamarix spp.
Tamarix spp. Semi- Herbaceous Semi-
Yes N ) Natural Stands (no 1 1285
atural Stands A o
ssociations
defined)
Extremely
xeromorphic Juniperus
IIlLA.5.N.e. evergreen Yes  Juniperus californica californica / 7 334-2692
shrubland with a Herbaceous
sparse tree layer
Temperate cold-
II.B.2.N.a.  deciduous Yes Ceanothus Ceanothus 3 1458-3975
shrubland integerrimus integerrimus
Ceanothus
integerrimus -
Quercus garryana 9 2942-3860
var. breweri
(Provisional)
Yes Suercqs garryanavar. | ajjiance level only 1 3233
reweri (Provisional)
Quercus garryana
var. breweri 5 2432-3689
(Provisional)
Intermittently
mB2Nc ~HooGed cold- No  RubusdiscolorSemi- | g\ discolor 8  539-2205
eciduous Natural Stands
shrubland
Temporarily
111.B.2.N.d. gggi:ii::w- Yes  Cornus sericea Alliance level only 1 1391
shrubland
Yes  Salix lasiolepis Alliance level only 1 1420




Formation . . - N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
Salix lasiolepis / 3 630-1415
Rubus spp.
Seasonally
flooded cold- Cephalanthus Cephalanthus
III.B.2.N.e. deciduous Yes occidentalis occidentalis 8 638-1814
shrubland
Mixed evergreen . Toxicodendron
l.C.2.N.a. - cold-deciduous | Yes 'oXicodendron diversilobum / 31 500-2240
diversilobum
shrubland Herbaceous
Medium-tall
. bunch temperate L Muhlenbergia
V. Herbaceous Vegetation | V.A.5.N.d. or subpolar Yes  Muhlenbergia rigens rigens 8 296-1732
grassland
Short bunch
V.A.5.N.f. temperate or Yes  Nassella pulchra Alliance level only 1 935
subpolar
grassland
Nassella pulchra 11 360-1514
Nassella pulchra -
Leontodon 12 666-666
taraxacoides
Seasonally
flooded
V.A.5.N.k. temperate or No Carex barbarae Care){ t?arbarae 2 367-1022
(Provisional)
subpolar
grassland
No Carex nudata Carex nudata 3 765-1058

1944




144

Class

Formation
Code

Formation

NVCS Alliance
2007

Association

N-
surveys

Elevation
(ft)

No Carex serratodens

Carex serratodens
(Provisional)

1128

Eleocharis acicularis

Yes (Provisional)

Eleocharis
acicularis -
Eryngium
castrense
(Provisional)

3

1252-1260

Eleocharis

Yes macrostachya

Alliance level only

4

956-2025

Eleocharis
macrostachya

13

377-2205

Eleocharis
macrostachya -
(Pleuropogon
californicus)
(Provisional)

6

200-850

Eleocharis
macrostachya -
Marsilea vestita
(Provisional)

5

661-2800

Juncus (balticus,

Yes .
mexicanus)

Juncus balticus

10

454-1452

Juncus balticus -
Carex praegracilis
(Provisional)

3

330-749




1%

Formation . . . N- Elevation
Class Code Formation NVCS Alliance Association surveys (ft)
2007
Juncus (oxymeris, Juncus oxymeris )
No xiphioides) (Provisional) > 869-2061
Juncus .xiphioides 1 1370
(Provisional)
Yes  Juncus effusus Juncus effusus 2 1008-1300
Phalaris aquatica -
Phalaris aquatica Bromus
No ) hordeaceus - 3 1168-1960
Semi-Natural Stands C
entaurea
solstitialis
Semipermanently
flooded Schoenoplectus Schoenoplectus
V.A.5.N.I temperate or Yes e p (=Scirpus) acutus - 1 364
(=Scirpus) acutus : )
subpolar Typha domingensis
grassland
Schoenoplectus
(=Scirpus) acutus 3 582-2800
var. occidentalis
Typha latifolia
Yes  (angustifolia, Typha latifolia 2 921-2265
domingensis, latifolia)
Avena barbata -
Avena (barbata, fatua) | Bromus
Yes Semi-Natural Stands hordeaceus 4 267-1309

(Provisional)




oy

Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

V.D.2.N.d.

Short temperate
annual grassland

Yes

Bromus (diandrus,
hordeaceus,
madritensis) Semi-
Natural Stands

Brachypodium
distachyon -
Bromus diandrus /
(Quercus douglasii)

38

316-2029

Bromus

hordeaceus -

Erodium botrys - 11
Plagiobothrys

fulvus

282-1547

Bromus
hordeaceus -
Leontodon
taraxacoides

23

365-751

Bromus

hordeaceus -

Lupinus nanus - 9
Trifolium spp.
(Provisional)

382-1810

Trifolium hirtum -
Bromus
hordeaceus
(Provisional)

460-1630

No

Bromus hordeaceus -
(Holocarpha virgata)

Holocarpha virgata

- Bromus

hordeaceus - 25
Taeniatherum
caput-medusae

735-2277

No

Bromus hordeaceus -
(Plagiobothrys
nothofulvus)

Alliance level only 5

879-1430

Plagiobothrys

nothofulvus -

Daucus pusillus - 22
Bromus

hordeaceus

253-1225

No

Centaurea (melitensis,
solstitialis) Semi-
Natural Stands

Centaurea
solstitialis 8
(Provisional)

567-1915

No

Lolium multiflorum
Semi-Natural Stands

Lolium multiflorum )
Herbaceous Semi-

327-965




Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

Ly

Natural Stands (no
Associations
defined)

Lolium multiflorum
- Centaurium 13
muehlenbergii

316-1235

No

Lolium multiflorum
(Zigadenus fremontii)
(Provisional)

Zigadenus
fremontii 6
(Provisional)

279-1071

Yes

Mimulus guttatus
(Provisional)

Alliance level only 1

1408

Mimulus guttatus -

Vulpia

microstachys 6
Serpentine

(Provisional)

850-1079

No

Vulpia microstachys-
Lasthenia californica-
Plantago erecta

Alliance level only 20

320-2309

Selaginella
hansenii - Vulpia 34
microstachys

285-3111

Selaginella

hansenii - Vulpia
microstachys - 7
Lupinus nanus
(Provisional)

1117-1933

Selaginella

hansenii - Vulpia
microstachys - 9
Lupinus spectabilis
(Provisional)

874-2501

Vulpia

microstachys -

Elymus elymoides - 6
Achnatherum

lemmonii

(Provisional)

3035-3753
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Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

Vulpia

microstachys -

Lasthenia 17
californica -

Agrostis elliottiana

850-1428

Vulpia
microstachys -
Lasthenia
californica -
Parvisedum
pumilum

30

324-2250

Vulpia
microstachys -
Navarretia
tagetina

20

312-2907

Vulpia
microstachys -
Plantago erecta -
Calycadenia
(truncata,
multiglandulosa)

14

660-2045

V.D.2.N.e.

Low temperate
intermittently

exposed annual
forb vegetation

No

Lasthenia fremontii -
Downingia (bicornuta)

Alliance level only 3

865-1142

Downingia
(cuspidata, 5
bicornuta)

361-881

Downingia
bicornuta - 1
Lasthenia fremontii

174

Downingia
ornatissima - 9
Lasthenia fremontii

206-880

Eryngium (vaseyi,
castrense)

607-9146




Class

Formation
Code

Formation

NVCS Alliance
2007

N-

Association surveys

Elevation
(ft)

1%

Lasthenia fremontii -
Downingia (bicornuta)

Lasthenia fremontii
(Provisional)

230-319

No  Layia fremontii

Alliance level only 1

200

Layia fremontii -

Lasthenia

californica - 20
Achyrachaena

mollis

207-1428

Layia fremontii -
Leontodon

taraxacoides - 11
Plagiobothrys

greenei

398-522

Plagiobothrys
austiniae -
Achyrachaena
mollis

11

266-883

No Trifolium variegatum

Alliance level only 1

1907

(Trifolium
variegatum -
Vulpia bromoides)
- Hypochaeris
glabra - Leontodon
taraxacoides

207-522

Trifolium

. 22
variegatum

237-2253

Trifolium

. 18
variegatum -

442-1888
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Class

Formation
Code

Formation

NVCS
2007

Alliance

N-

Association surveys

Elevation
(ft)

Lolium multiflorum
- Leontodon
taraxacoides

Trifolium

variegatum -

Vulpia bromoides - 33
(Hypochaeris

glabra - Leontodon
taraxacoides)

250-862




Table 3. Summary of vegetation surveys that were not classified to Alliance or Association. Tentative vegetation names
were assigned to these surveys because they had low sample size, did not fit the definitions of other classified types,
and/or were outliers.

Unclassified Woodland / Forest Vegetation

Tentative Vegetation N-
Name Taxa with Highest Average Cover in Dominant Layer (descending order) surveys
Mixed Hardwood - Quercus kelloggii, Q. douglasii, Q. wislizeni, Pinus ponderosa, P. sabiniana 6
Conifer

Quercus douglasii - Aesculus californica, Pinus sabiniana, Quercus wislizeni, Q. douglasii 1

Aesculus californica

Unclassified Shrubland Vegetation

Tentative Vegetation N-
Name Taxa with Highest Average Cover in Dominant Layer (descending order) surveys
Baccharis pilularis Baccharis pilularis, Eriodictyon californicum, Heteromeles arbutifolia, 2
Arctostaphylos viscida

Brickellia californica Brickellia californica, Salix melanopsis 1
Mixed Chaparral Shrub / Quercus wislizeni, Heteromeles arbutifolia, Arctostaphylos manzanita, 1
Moss (Moss in understory)

Prunus subcordata Prunus subcordata, Philadelphus lewisii 1
Rosa californica Rosa californica, Cephalanthus occidentalis var. californicus 1

Unclassified Herbaceous Vegetation

Tentative Vegetation N-
Name Taxa with Highest Average Cover in Dominant Layer (descending order) surveys
California Annual Bromus hordeaceus, Aira caryophyllea, Gastridium ventricosum, Trifolium 1
Grassland hirtum

California Annual Bromus hordeaceus, Hypochaeris glabra, Vulpia myuros, Erodium botrys 1
Grassland

(6)
-



()]
N

Tentative Vegetation N-

Name Taxa with Highest Average Cover in Dominant Layer (descending order) surveys

California Annual Bromus hordeaceus, Taeniatherum caput-medusae, Hypochaeris glabra, 9

Grassland Avena barbata, Trifolium hirtum

California Annual Taeniatherum caput-medusae, Chondrilla juncea, Wyethia angustifolia, 2

Grassland Hypericum perforatum

Eleocharis parishii Eleocharis parishii, Muhlenbergia rigens, Briza minor 1

Eleocharis thermalis Eleocharis thermalis, Helianthus annuus, Navarretia intertexta, Verbena 1
californica, Stachys ajugoides

Elymus glaucus Elymus glaucus, Vulpia microstachys, Vicia villosa, Bromus hordeaceus 1

Holcus lanatus Holcus lanatus, Bromus secalinus, Asclepias fascicularis, Taeniatherum 1
caput-medusae, Nassella pulchra

Juncus dubius Juncus dubius, Hordeum marinum, Lolium multiflorum 1

Juncus dubius OR Eleocharis sp., Juncus dubius, Muhlenbergia richardsonis 1

Muhlenbergia richardsonis

Lotus purshianus OR Lotus purshianus, Hordeum brachyantherum, Mimulus guttatus 2

Hordeum brachyantherum

Lotus wrangelianus Lotus wrangelianus, Brodiaea sp., Clarkia purpurea subsp. quadrivulnera 3

Ranunculus aquatilis Ranunculus aquatilis, Callitriche marginata, Isoetes howellii 1

Selaginella hansenii Selaginella hansenii, Vulpia myuros, Bromus hordeaceus, Hypochaeris 4
glabra, Bromus diandrus

Serpentine Grassland Pentagramma triangularis, Allium obtusum var. conspicuum, Brachypodium 1
distachyon, Melica californica, Mimulus guttatus

Sidalcea hartwegii Sidalcea hartweagii, Lolium multiflorum, Eleocharis macrostachya 1

Stachys stricta - Polypogon  Polypogon monspeliensis, Stachys stricta, Helenium puberulum 2

monspeliensis

Typha domingensis Typha domingensis, Polygonum hydropiperoides, Ludwigia peploides 1




Tentative Vegetation N-

Name Taxa with Highest Average Cover in Dominant Layer (descending order) surveys

Vernal Pool Edge Hordeum murinum subsp. Leporinum, Lolium multiflorum, Hemizonia 1
fitchii, Microseris acuminata, Pogogyne zizyphoroides

Vernally Wet Herbaceous  Juncus bufonius, Bromus hordeaceus, Aira caryophyllea, Briza minor 2

Vernally Wet Herbaceous  Mimulus glaucescens, Eryngium sp., Lagophylla ramosissima subsp. 1
ramosissima, Medicago polymorpha

Vernally Wet Herbaceous = Bromus hordeaceus, Hypochaeris glabra, Erodium botrys, Microseris 2
acuminata, Trifolium hirtum, Achyrachaena mollis

Vernally Wet Herbaceous Trifolium dubium, Gnaphalium luteoalbum, Horkelia californica subsp. 1
dissita, Calandrinia ciliata, Lotus purshianus

Wetland Herbaceous Ludwigia peploides, Polygonum hydropiperoides, Phalaris sp. 2

€g
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Table 4. List of Alliances or Associations that have a Global rank at G3 or below and a State rank at S3 or below.

Woodland/Forest Vegetation Types

rhombifolia

Yuba

Alliance Association Ranking Counties General Substrate
Acer macrophyllum (Big-leaf
Maple) Woodland/Forest Acer macrophyllum G4 S3 Butte mostly volcanic
Alliance
Acer macrophyllum -
Pseudotsuga menziesii / G3S3 Butte volcanic
Dryopteris arguta
Aesculus californica Butte, Calaveras, El Dorado
(California Buckeye) Aesculus californica Riparian G3S3 Mari 'osa Nevaéa ’ mostly metamorphic
Woodland/Forest Alliance posa,
Alnus rhombifolia (White Alnus rhombifolia - Quercus Amador, Butte, Calaveras,
Alder) Woodland/Forest h . G3S3 Nevada, Placer, Shasta, variable
Alliance chrysolepis Tehama
Alnus rhombifolia - Salix Butte, Calaveras, Mariposa, .
laevigata G333 Placer, Tehama, Tuolumne variable
}ng\zzgflzgr?gllﬁgzL;ssfélcxemosa G3S3 Placer, Tehama, Yuba variable
,;\Ztu;tghomb/f olia / Darmera G3S3 Butte variable
Calocedrus decurrens Calocedrus decurrens - Alnus
(Incense-cedar) hombifoli G3S3 Butte, El Dorado variable
Woodland/Forest Alliance rhombijolia
Cupressus macnabiana Cupressus macnabiana /
(McNab Cypress) A pt raphvios viscid G3S3 Yuba gabbro
Woodland/Forest Alliance rctostaphylos visciaa
Fraxinus latifolia (Oregon Calaveras, Nevada, Tehama
Ash) Woodland/Forest Alliance level only G4 S3 Yuba ’ ’ ’ variable (alluvium)
Alliance
Fraxinus latifolia - Alnus Calaveras, El Dorado, Nevada,
G38S3 Shasta, Tehama, Tuolumne, variable




Alliance

Association

Ranking Counties

General Substrate

Pinus ponderosa (Ponderosa

Pinus ponderosa Stream

Pine) Woodland/Forest T G3S3 Butte, Nevada, Tehama mostly volcanic
. errace
Alliance
Pinus sabiniana (Foothill Pine) . . .
Woodland/Forest Alliance Pinus sabiniana G3S3 Tehama, Yuba mostly metamorphic
. L predom ultramafic -
Pinus sab/n/ana[ _ G3 537 Amador, Butte, Calaveras, El gabbro and
Arctostaphylos viscida Dorado ;
serpentine
Pinus sabiniana / Ceanothus
cuneatus / Plantago erecta G3S3 Mariposa, Tuolumne predom serpentine
Serpentine
Platanus racemosa (California
Sycamore) Woodland/Forest  Platanus racemosa G3S3 Butte, Tehama volcanic
Alliance
Populus fremontii (Fremont Amador, Calaveras, El Dorado,
p Populus fremontii - Salix Madera, Mariposa, Nevada, .
Cottonwood) ; G4 S3 variable
. laevigata Placer, Tehama, Tuolumne,
Woodland/Forest Alliance Yuba
Populus fremontii / Vitis .
californica G3S3 Butte, Nevada variable
Quer cus chrysolepis (Canyon Quercus chrysolepis - Pinus Amador, Butte, El Dorado .
Live Oak) Woodland/Forest d G3S3 Pl 'I: h ! Tuol ’ mostly metamorphic
Alliance ponderosa acer, Tehama, Tuolumne
Quercug' chrysolepis - Quercus G3S3 Amador, Butte, Calaveras, variable
kelloggii - Acer macrophyllum Nevada
Quercus chrysolepis - Quercus Amador, Butte, Calaveras, .
lobata / Vitis californica G353 Nevada, Tehama, mostly igneous
Quercus chrysolepis - G454 Butte, Placer mostly volcanic

Umbellularia californica

qg




o)
®»

Alliance

Association

Ranking Counties

General Substrate

Quercus chrysolepis -

Butte, Calaveras, Shasta,

Umbellularia californica / Vitis  G3 S3 mostly volcanic
. . O Tehama
californica Riparian
Quercus douglasii (Blue Oak)  Quercus douglasii - Quercus .
Woodland/Forest Alliance lobata / Herbaceous G333 Calaveras, Nevada, Shasta variable
Quercus douglasii / Juniperus
californica - Ceanothus G3S3 Butte, Shasta, Tehama volcanic
cuneatus
Quercus douglasii / Selaginella
hansenii - Navarretia G3S3 Tehama volcanic
pubescens
.. Quercus kelloggii -
Quercus kelloggii (BI‘—’?Ck Oak) Pseudotsuga menziesii - G3S3 Butte mostly volcanic
Woodland/Forest Alliance . . .
Umbellularia californica
Quercus kelloggii /
Toxicodendron diversilobum -
Styrax officinalis / Triteleia G353 El Dorado gabbro
laxa
Quercus lobata (Valley Oak) Quercus lobata - Alnus G3S3 Amador, Nevada, Placer, mostly igneous
Woodland/Forest Alliance rhombifolia Shasta, Tehama vig
Quercus lobata - Quercus Amador, Calaveras, El Dorado,
e G3S3 Mariposa, Styrax officinalis / mostly igneous
wislizeni R
Triteleia laxa
Amador, Butte, Calaveras, El
g:;:_cgls l:r?gnta/ Herbaceous G3S3 Dorado, Mariposa, Nevada, variable
p Shasta, Tehama, Yuba
dercus lobata / Rhus G3S3 Butte, Tehama mostly volcanic
trilobata
Amador, Calaveras, El Dorado,
Quercus Jobata / Rubus G3S3 Nevada, Placer, Shasta, variable

discolor

Tehama




Alliance Association Ranking Counties General Substrate
Quercus wislizeni (Interior Quercus wislizeni - Salix Butte, Calaveras, El Dorado, metamorohic
Live Oak) Woodland/Forest laevigata / Rhamnus G3S3 Mariposa, Nevada, Placer, (aIIuvium)p
Alliance tomentella Shasta, Yuba
Quercus wislizeni - Pinus G3S3 Butte, El Dorado, Placer, Yuba  mostly metamorphic

ponderosa

Quercus wislizeni - Pinus

Amador, Butte, El Dorado,

. 5 .
sab/n/an.a / Arctostaphylos G3 S37 Tehama, Tuolumne variable
manzanita

Salix gooddingii (Black
Willow) Woodland/Forest Alliance level only G4 S3 El Dorado metamorphic
Alliance
Salix gooddingii G4 S3 Placer igneous
) ) . Amador, Butte, Calaveras, El
Salix laevigata (Red W'”OW) Salix laevigata G4 S3 Dorado, Mariposa, Nevada, alluvium
Woodland/Forest Alliance Placer
Salix laevigata / Salix lasiolepis  G3 S3 El Dorado, Nevada, Placer, metar_norphlc
Yuba (alluvium)
Umbellularia californica . . .
(California Bay) #’rgrb;,egi%clz;ga californica - Alnus G3S3 Shasta, Tehama alluvium
Woodland/Forest Alliance
Umbe/lular'/a' ca//fornlca ) G3S3 Butte, Tehama volcanic
Quercus wislizeni
Shrubland Vegetation Types
Alliance Association Ranking Counties General Substrate
Carex barbarae (Santa ;
Barbara Sedge) Herbaceous Carex barbarae G3S3 El Dorado, Placer metamorphic

Alliance (alluvium)

JAS)
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Alliance Association Ranking Counties General Substrate
Carex nudata (Naked Sedge) Carex nudata G3S3 Tuolumne serpentine
Herbaceous Alliance
Carex serratodens (TWQtOOth Carex serratodens G3S3 Tuolumne serpentine
Sedge) Herbaceous Alliance
Lasthenia fremontii -
Downingia (bicornuta) Downingia {cuspidata
(Fremont’s Goldfields - ; g p ! G3S3 Tehama volcanic
. bicornuta)
Calicoflower) Herbaceous
Alliance
Downmgla b/cornu.l_‘a ) G3S3 Sacramento alluvium
Lasthenia fremontii
Downingia ornatissima - G353 Butte, Shasta volganlc or
Lasthenia fremontii sedimentary
. . Butte, El Dorado, Madera, .
Eryngium (vaseyi, castrense) G3S3 Shasta, Tehama, Tuolumne mostly volcanic
Lasthenia fremontii G3S3 Butte volcanic
Eleocharis acicularis (Pale Eleocharis acicularis - Eryngium
Spikerush) Herbaceous yng G3S3 Shasta volcanic
. castrense
Alliance
Eleocharis macrostachya Eleocharis macrostachya - Amador, Calaveras, Mariposa, .
. ; . G4 S3? metamorphic
Herbaceous Alliance (Pleuropogon californicus) Sacramento
Eleocharis macrostachya - G4 S3?  Shasta, Tehama volcanic (alluvium)

Marsilea vestita




Alliance Association Ranking Counties General Substrate

Juncus (balticus, mexicanus)
(Rush (Baltic, Mexican)
Herbaceous Alliance

Juncus balticus - Carex

praegracilis G4 S3 El Dorado, Yuba metamorphic

(alluvium)

Juncus (oxymeris, xiphioides) El Dorado, Mariposa, Tehama

(Rush (Pointed, Irisleaf)) Juncus oxymeris G3 S3? variable
. Tuolumne
Herbaceous Alliance
Juncus xiphioides G3S3? Shasta volcanic
Herb-Grassland Vegetation Types
Alliance Association Ranking Counties General Substrate
Carex barbarae (Santa metamorohic
Barbara Sedge) Herbaceous Carex barbarae G3S3 El Dorado, Placer uvi P
Alliance (alluvium)
Carex nudata (Naked Sedge) Carex nudata G3S3 Tuolumne serpentine
Herbaceous Alliance
Carex serratodens (TWQtOOth Carex serratodens G3S3 Tuolumne serpentine
Sedge) Herbaceous Alliance
Lasthenia fremontii -
Downingia (bicornuta) . .
(Fremont’s Goldfields - Z‘Z;V;’Z?:; (cuspidata, G3S3 Tehama volcanic
Calicoflower) Herbaceous
Alliance
Downingia bicornuta - .
Lasthenia fremontii G3S3 Sacramento alluvium
Downingia ornatissima - G353 Butte, Shasta volcanic or

Lasthenia fremontii sedimentary

69
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Alliance Association Ranking Counties General Substrate
. . Butte, El Dorado, Madera, .
Eryngium (vaseyi, castrense) G3S3 Shasta, Tehama, Tuolumne mostly volcanic
Lasthenia fremontii G3S3 Butte volcanic
Eleocharis acicularis (Pale . . .
Spikerush) Herbaceous Eleocharis acicularis - Eryngium G3S3 Shasta volcanic
. castrense
Alliance
Eleocharis macrostachya Eleocharis macrostachya - Amador, Calaveras, Mariposa, .
. ; . G4 S3? metamorphic
Herbaceous Alliance (Pleuropogon californicus) Sacramento
Eleocharls chrostachya ) G4 S3? Shasta, Tehama volcanic (alluvium)
Marsilea vestita
Juncus (balticus, mexicanus) Juncus balticus - Carex metamorphic
(Rush (Baltic, Mexican) e G4S3 El Dorado, Yuba morp
. praegracilis (alluvium)
Herbaceous Alliance
Juncus (oxymeris, xiphioides) .
(Rush (Pointed, Irisleaf)) Juncus oxymeris G3S3? El Dorado, Mariposa, variable
. Tehama, Tuolumne
Herbaceous Alliance
Juncus xiphioides G3 S3? Shasta volcanic
Layia fremontii (Fremont's . .
Tidytips) Herbaceous Alliance Alliance level only G3S3 Tehama volcanic
Layia fremontii - Lasthenia volcanic or
californica - Achyrachaena G3S3 Butte, Tehama .
; sedimentary
mollis
Layia fremontii - Leontodon
taraxacoides - Plagiobothrys G3S3 Sacramento metamorphic

greenei




Alliance Association Ranking Counties General Substrate

Plagiobothrys austinige - G3S3 Butte, Tehama volcanic

Achyrachaena mollis
Lolium multiflorum (ltalian ; . .

Lolium multiflorum - 5 Butte, El Dorado, Mariposa, .
i?llfagr:(??) Herbaceous Centaurium muehlenbergii G353: Tehama, Yuba mostly volcanic
Lolium multiflorum
(Zigadenus fremontii) (Italian
Ryegrass (Fremont's Zigadenus fremontii G3S3? Butte, Shasta, Tehama volcanic (alluvium)
Deathcamas)) Herbaceous
Alliance
Mimulus guttatus (Seep
Monkeyflower) Herbaceous Alliance level only G3S3 Tehama alluvium
Alliance

Mimulus guttatus - Vulpia 5 Calaveras, El Dorado, .

microstachys Serpentine G353: Tuolumne serpentine
Muhlenbergia rigens ;

(Deergrass) Herbaceous Muhlenbergia rigens G3S3 ﬁg&:&gl ggza;(riofé\:ljgglqp;osa, variable (alluvium)
Alliance ’ ’

Nassella pulchra (Purple volcanic or
Needlegrass) Herbaceous Nassella pulchra G3S3 Butte, El Dorado, Tehama di

Alliance sedimentary

Nassella pulchra - Leontodon G353 Calaveras, Sacramento mostly '

taraxacoides metamorphic
Schoenoplectus (=Scirpus) e
acutus (Common Tule) Schoenoplectus (—Sq/rpus) ; G4 S3? Tehama volcanic
Herbaceous Alliance acutus - Typha domingensis
Trifolium variegatum (Trifoliqm variegatum - \/ulpia
(Whitetip Clover) Herbaceous blrol;nmdfs) ) H\épochaerls G3S3 Butte, El Dorado, Sacramento mostly hi
Alliance glabra - Leontodon metamorphic

taraxacoides

Trifolium variegatum - Lolium Amador, Calaveras, Mariposa, metamorphic or

multiflorum - Leontodon G3S3 ! ! !

taraxacoides

Sacramento, Shasta, Tehama

sedimentary

19
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Alliance Association Ranking Counties General Substrate
Trifolium variegatum - Vulpia
bromoides - (Hypochaeris ;
glabra - Leontodon G3S3 Sacramento, Tuolumne metamorphic
taraxacoides)

Vulpia microstachys-

Lasthenia californica-

Plantago erecta (Small Selaginella hansenii - Vulpia G353 Butte, Shasta, Tehama, volcanic

Fescue - California Goldfields  microstachys Tuolumne

- Dwarf Plantain) Herbaceous

Alliance
Selaginella hansenii - Vulpia .
microstachys - Lupinus nanus G3S3 Butte, Tuolumne volcanic
Selaginella hansenii - Vulpia
microstachys - Lupinus G3S3 Mariposa, Tuolumne serpentine
spectabilis
Vulpia microstachys - Elymus
elymoides - Achnatherum G3S3 Tehama volcanic
lemmonii
Vulpia microstachys - Lasthenia G353 Sacramento, Shasta volcanic or

californica - Agrostis elliottiana

sedimentary




Alliance

Association Ranking

Counties

General Substrate

Vulpia microstachys -

Navarretia tagetina G353

Vulpia microstachys - Plantago
erecta - Calycadenia (truncata,  G3 S3
multiglandulosa)

Butte, Tehama

Butte, El Dorado, Tehama,
Tuolumne, Yuba

volcanic

mostly ultramafic,
volcanic
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Volunteer Involvement and Workshops

NFWEF - Funds from NFWF grant supported the CNPS Vegetation Program’s efforts to
provide workshops, collect data, support chapter sampling projects, analyze data, derive a
classification, and write descriptions for vegetation types in the Sierra Nevada Foothills.
CNPS presented workshops for all six CNPS chapters that cover the Sierra Nevada
Foothills study area, with several chapters receiving two or three workshops. We also held
workshops open to the public and agency staff at several locations. In all, we held sixteen
trainings and taught over 150 people

to use the standardized methods for collecting vegetation data over a two-year time period.
The workshops and sampling efforts focused sampling in counties threatened by large-
scale urban development, such as Placer, Nevada, El Dorado, Sacramento, and Butte
counties or counties that are working on Habitat Conservation Plans (HCP’s) or Natural
Community Conservation Plans (NCCP’s). NFWF funds allowed us to contribute an
additional 278 survey points that were collected by the training coordinator, volunteers,
interns, and workshops participants in the greater Foothills project.

In 2005, 98 people were trained to use CNPS Vegetation Rapid Assessment sampling
methods. Six of these workshops were for CNPS chapters (including one workshop for the
Redbud, El Dorado, and Kern Chapters, and greater Chapter Council and two for
Sacramento Valley Chapter). Three others were public/agency workshops, hosted by
Placer Legacy (in Placer County), Sacramento State University (Sacramento County), and
The Nature Conservancy at Dye Creek Preserve (Tehama County).

In 2006, 59 people were trained on vegetation sampling methods. Five chapter workshops
were held in Shasta, Butte, Tuolumne, Nevada, and El Dorado counties. We provided
public/agency workshops on a BLM parcel in El Dorado County, and CDFG training on
Table Mountain in Butte County. In addition, we developed and distributed training
manuals for the participating chapters to support their efforts to survey local plant
communities.

In spring and summer of 2005 and 2006, the CNPS Training Coordinator worked with
interns, volunteers, and workshop participants to collect vegetation surveys. In 2006, we
targeted surveys in vernal pools on foothill and valley floors, grasslands on table mountain
formations, and riparian stands in creek and river drainages. Six existing or new volunteers
and interns contributed approximately 105 hours in collecting vegetation rapid assessment
surveys in these habitats.

We used three outreach tools to inform and involve people in the project: presentations,
newsletter articles, and an interim report on the results of the first field season. The
Training Coordinator gave presentations to five CNPS chapters (Shasta, Mt Lassen,
Redbud, El Dorado, and Sierra Foothills). The presentations covered the use of
vegetation classification and mapping in local land use planning and conservation, the
results from the first year of the study, and how chapter members could participate. During
the presentations, chapter members provided us with contacts for private landowners and
suggestions for important survey locations. We published two issues of The Sampler
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newsletter, in June 2006 and July 2007, which we distributed widely within CNPS,
collaborating agencies, and university staff. The newsletters included articles on the Sierra
Nevada Foothills vegetation workshops and classification project.

Crosswalks to Other Classifications

A crosswalk is a term commonly used in vegetation classification and mapping projects
that refers to developing relationships between different classification systems. The need
for creating a crosswalk arises when more than one classification system has been used
for a given area. The crosswalk produced for this project (Appendix 4) relates the
vegetation classification of alliances and associations per state and national standards per
Sawyer and Keeler-Wolf (1995) and NatureServe (2007a) to the vertebrate habitat models
used by CDFG’s California Wildlife Habitat Relationships per Mayer and Laudenslayer
(1988).

Assuming that classifications arise independently, classification units derived in one
system may not always completely encompass or be nested within the other classification
units to which they are being related. Thus, choices were made about those classification
units that were partially included within two or more types of the other classification
system. For example, the Wildlife Habitat Relationships (WHR) unit of Freshwater
Emergent Wetland actually includes many vegetation alliances. Likewise, the Canyon Live
Oak Alliance of the state and national classification includes both Montane Hardwood and
Montane Hardwood - Conifer of WHR.

The complexity and uncertainty of such relationships arise not only from independent
evolution of other habitat classifications, but also from their imprecise definitions, without
quantitative rules for proper interpretation. The best crosswalks are those that have been
developed with a good understanding of the meaning and definitions of each classification
system.

Diagnostic Vegetation Key and Descriptions

Table 5 contains a key for distinguishing the classified vegetation types in the northern
Sierra Nevada Foothills. Due to the diversity of vegetation in the fine-scale mapping area,
and to avoid an excessively long document, a series of paired statements (or couplets)
was not developed for each option. Instead, sets of characteristics with choices beneath
them are provided. The key will first lead the user to the general options, and the
individual selections for the vegetation associations will be listed beneath these options.
The user will need to work through the numbered list of types from the more general to the
most specific options until the best fit is reached. The choices are identified by a
combination of alpha-numeric codes, using capital letters, numerals, upper- and lowercase
letters, and decimal points to distinguish the different key levels. The most basic, general
levels in the key are on the left side of the alpha-numeric code, and the most specific are
on the right side. This coding system in the key relates to a series of left indentations.
Thus, the major groupings are down the left-hand side of the pages; nested within them
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are the sub-groupings. The preliminary key will direct you to the major groups, such as
forest/woodland, shrubland, and herbaceous, with the more specific choices beneath
them. The more specific lists within these are generally based on presence/absence or
dominance/sub-dominance of species. Some alliances thought to occur in the Foothills,
but not sampled, are included in the key. Common names are included in the tree- and
shrub-overstory sections, but are not in the herbaceous section due to the difficulty in
identifying common names for herbaceous taxa. Please note: since there may be more
than two alternatives in a group, be sure to work through all of the options in a list
before you decide on the best choice.

Vegetation descriptions are included in a separate document in Volume 2, where the
alliances and associations are included in separate tree-overstory (woodland/forest),
shrub-overstory, and herbaceous sections. The key and descriptions hopefully will afford
further refinement to the understanding of vegetation from the northern Sierra Nevada
Foothills, both from the standpoint of classification and mapping.
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Table 5. Key for distinguishing classified vegetation types in the northern Sierra Nevada
Foothills.

Class A. Vegetation with an overstory of trees (at least 5 m tall). Tree canopy is generally
greater than 10%, but occasionally may be less than 10% over a denser understory of
shrub and/or herbaceous species = Tree-Overstory (Woodland / Forest Vegetation)

Class B. Vegetation characterized by woody shrubs in the canopy. Tree species, if
present, generally total less than 10% absolute cover. Herbaceous species may total
higher cover than shrubs. Shrubs are usually at least 10% cover = Shrubland Vegetation

Class C. Vegetation characterized by non-woody, herbaceous species in the canopy
including grass, graminoid, and broad-leaved herbaceous species. Shrubs, if present,
usually comprise <10% of the vegetation. Trees, if present, generally compose <5%
cover: = Herbaceous Vegetation

Class A. Tree-Overstory (Woodland / Forest Vegetation)

Group I: Woodlands and forests characterized by needle or scale-leaved conifer
trees, including pine (Pinus), fir (Abies), incense cedar (Calocedrus), etc. The
conifers may only occur intermittently in the overstory and may be associated with
tree oaks or shrubs.

I.A. The overstory is dominated by pine (Pinus) trees alone or in shared dominance with
broadleaf evergreen trees or shrubs...

IA.1. Foothill pine (Pinus sabiniana) is the dominant tree in the overstory, and it is
generally >10% absolute cover in overstory (but as low as 8% on serpentine)...
Pinus sabiniana Woodland/Forest Alliance

I1A1.a. Foothill pine occurs over a chamise (Adenostoma fasciculatum) shrub
understory; found on a variety of substrates including metamorphic and ultramafic...
Pinus sabiniana | Adenostoma fasciculatum Woodland Association

I1A1.b. Foothill pine occurs over whiteleaf manzanita (Arctostaphylos viscida). Other
shrubs may also occur in the understory at lower cover than the manzanita. Found
mostly on gabbro and other ultramafic substrates such as serpentinite...

Pinus sabiniana | Arctostaphylos viscida Woodland Association (Provisional)

I1A1.c. Foothill pine occurs over an herbaceous and shrub understory with hoary
coffeeberry (Rhamnus tomentella) at 2% or greater absolute cover; typically found
on metamorphic or other non-serpentine substrates...

Pinus sabiniana | Rhamnus tomentella Woodland Association (Provisional)

I1A1.d. Foothill pine occurs over other shrubs including wedgeleaf ceanothus
(Ceanothus cuneatus), as well as toyon (Heteromeles arbutifolia), common
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manzanita (Arctostaphylos manzanita), birchleaf Mountain-mahogany (Cercocarpus
betuloides), and poison oak (Toxicodendron diversilobum). The understory also has
abundant herbs, including natives and non-natives, on a variety of soil types
including volcanic, metamorphic, and ultramafic (non-serpentine) soils...

Pinus sabiniana | Ceanothus cuneatus Woodland Association

1A1.e. Foothill pine occurs scattered over an open shrub understory of wedgeleaf

ceanothus (Ceanothus cuneatus) and other shrubs. The understory has a high

diversity and cover of native species, including dwarf plantain (Plantago erecta) and

small fescue (Vulpia microstachys). Occurs on serpentine soil...

Pinus sabiniana | Ceanothus cuneatus | Plantago erecta Serpentine Woodland
Association (Provisional)

IA.2. Knobcone pine (Pinus attenuata) occurs as the dominant conifer or co-occurs with
other conifers in an open to intermittent overstory...

Pinus attenuata Woodland/Forest Alliance

(No Association or description provided)

IA.3. Ponderosa pine (Pinus ponderosa) is dominant in the tree canopy with >50%
relative cover, while hardwoods (such as Quercus chrysolepis and Q. kelloggii) are low
in cover, if present...

Pinus ponderosa Woodland/Forest Alliance

I1A3.a. Shrubs make up the intermittent cover in the understory, with whiteleaf
manzanita (Arctostaphylos viscida) dominant. Stands are typical on convex middle
slopes to ridgetops...
Pinus ponderosa | Arctostaphylos viscida Woodland Association
(Provisional)

IA3.b. Shrubs, if present, are usually low cover in the understory. Stands are typical
of stream terraces where canyons emerge from the mountains...
Pinus ponderosa Stream Terrace Woodland Association (Provisional)

IA.4. Black oak (Quercus kelloggii) has >30% relative cover with Ponderosa pine
(Pinus ponderosa) ranging from merely present to co-dominant. Three associations
with this hardwood-conifer mix are defined in the Quercus kelloggii Woodland/Forest
Alliance in the study area, and they have varying understory composition...

IA4.a. The shrub understory is sparse to open with poison oak (Toxicodendron
diversilobum) often present...
Quercus kelloggii - Pinus ponderosa Woodland Association

IA4.b. The shrub understory is open to dense with whiteleaf manzanita
(Arctostaphylos viscida) characteristically present with toyon (Heteromeles
arbutifolia). ..
Quercus kelloggii - Pinus ponderosa | Arctostaphylos viscida Woodland
Association



I1A4.c. The shrub understory is open to intermittent with deerbrush (Ceanothus
integerrimus) characteristically present with other shrubs such as poison oak
(Toxicodendron diversilobum) and skunkbush (Rhus trilobata)...
Quercus kelloggii - Pinus ponderosa | Ceanothus integerrimus Woodland
Association

IA.5. Interior live oak (Quercus wislizeni) has >30% relative cover with Ponderosa pine
(Pinus ponderosa) ranging from merely present to co-dominant...
Quercus wislizeni - Pinus ponderosa Woodland Association of the Quercus
wislizeni Woodland/Forest Alliance

IA.6. Vegetation consists of mixed hardwood-conifer stands that do not key to the
above types in this group (I.A). May include a variety of oak (Quercus) and pine
(Pinus) species. See Table 3, which provides some detail on surveys that were placed
into this artificial group...
Mixed Hardwood — Conifer Unclassified Stand
(No description provided)

IB. The overstory is dominated by one or more other, non-pine conifers, such as incense
cedar (Calocedrus), Douglas-fir (Pseudotsuga), cypress (Cupressus), or these conifers
may share dominance with broadleaf evergreen trees or shrubs...

1B.1. Incense cedar (Calocedrus decurrens) is the dominant tree in the overstory...
Calocedrus decurrens Woodland/Forest Allliance

Incense cedar has >5% absolute cover, and either white alder (Alnus
rhombifolia) or big-leaf maple (Acer macrophyllum) is characteristically present
and may be co-dominant with incense cedar...
Calocedrus decurrens - Alnus rhombifolia Forest Association
IB.2. Douglas-fir (Pseudotsuga menziesii) occurs as the dominant in the overstory as a
canopy tree, and a sub-canopy of hardwoods such as oaks (Quercus) may be present
at low cover...
Pseudotsuga menziesii Woodland/Forest Alliance

Douglas-fir is the principal dominant in overstory, and the understory is open to
intermittent, with no diagnostic understory species...
Pseudotsuga menziesii Forest Association

IB.3. Douglas-fir (Pseudotsuga menziesii) is co-dominant with canyon live oak
(Quercus chrysolepis) in the tree overstory or midstory. One association of this
hardwood-conifer mix is defined in the study area and classified within the Quercus
chrysolepis Forest Alliance...

Pseudotsuga menziesii - Quercus chrysolepis Forest Association

IB.3. Douglas-fir (Pseudotsuga menziesii) is co-dominant with black oak in the tree
overstory. One association of this hardwood-conifer mix is classified within the
Quercus kelloggii Alliance...

Quercus kelloggii - Pseudotsuga menziesii - Umbellularia californica Forest
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Association (Provisional) of the Quercus kelloggii Alliance

IB.4. Douglas-fir (Pseudotsuga menziesii) is co-dominant with big-leaf maple (Acer
macrophyllum) in the tree overstory or midstory. Found in the Lassen volcanic foothills.
This hardwood-conifer mix is classified in the Acer macrophyllum Forest Alliance. The
understory is mixed with upland and riparian herbs, including wood fern (Dryopteris
arguta) and California maiden-hair fern (Adiantum jordanii). ..
Acer macrophyllum - Pseudotsuga menziesii | Dryopteris arguta Forest
Association (Provisional) of the Acer macrophyllum Alliance

1B.5. McNab cypress (Cupressus macnabiana) is the dominant in the overstory...
Cupressus macnabiana Woodland/Forest Alliance

McNab cypress is dominant with whiteleaf manzanita (Arctostypylos viscida)
present in the understory. Other shrubs may be dominant or co-dominant...
Cupressus macnabiana | Arctostaphylos viscida Woodland Association
(Provisional)

IB.6. Vegetation consists of mixed hardwood-conifer stands that do not key to the
above types in this group (I.B). May include a variety of oak (Quercus) and pine
(Pinus) species. See Table 3, which provides some detail on surveys that were placed
into this artificial group...
Mixed Hardwood - Conifer Unclassified Stand
(No description provided)

Group ll. Woodlands and forests characterized mainly by broad-leaved evergreen
and deciduous tree species such as oaks (Quercus), willows (Salix), etc.

IlLA. One or more oak (Quercus spp.) species are the primary overstory canopy tree, or
oaks share dominance with conifers...
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llA.1. Blue oak (Quercus douglasii) is the dominant oak species at >50% relative cover

in the overstory. Other trees, such as foothill pine (Pinus sabiniana), buckeye (Aesculus

californica), or other oaks, may be present, but blue oak generally has greater cover...
Quercus douglasii Woodland/Forest Alliance

ll1A1.a. California buckeye (Aesculus californica) is present and conspicuous in the
overstory at >2% cover with blue oak. Other tree species may be present, but at
relatively lower cover. The understory is usually well-developed with herbs...
Quercus douglasii - Aesculus californicus | Herbaceous Woodland
Association

llIA1.b. Other oaks, not just blue oak, occur in the overstory. California buckeye
(Aesculus californica) is absent or inconspicuous...

llIA1b.i. Valley oak (Quercus lobata) is present and conspicuous in the overstory
at >5% cover with blue oak. Other tree species, such as interior live oak



(Quercus wislizeni), may be present. The understory is usually well-developed
with herbs...
Quercus douglasii - Quercus lobata | Herbaceous Woodland Association

IA1b.ii. Interior live oak (Quercus wislizeni) is present and conspicuous in the
overstory at >2% cover, with blue oak having >50% relative cover. Foothill pine
may be present. The understory is open to dense with herbs...

Quercus douglasii - Quercus wislizeni | Herbaceous Woodland Association

llIA1.c. Other broad-leaf tree species are not conspicuous with blue oak. Instead,
foothill pine is present and conspicuous in the overstory at >2% cover. Shrubs are
present in the understory, including chaparral species and poison oak...

llIA1c.i. Whiteleaf manzantita (Arctostaphylos viscida) is charactistically present
in the understory at >2% cover, and the herb layer is usually well-developed...
Quercus douglasii - Pinus sabiniana | Arctostapylos viscida | Herbaceous
Woodland Association

llA1c.ii. Common manzanita (Arctostaphylos manzanita) is characteristically
present in the understory at >2% cover, and the herb layer is usually intermittent
to dense...
Quercus douglasii | Arctostaphylos manzanita | Herbaceous Woodland
Association

llIA1.d. Foothill pine is present at >2% cover, and shrubs are missing from the
understory. The herbaceous layer is usually intermittent to dense in cover...
Quercus douglasii - Pinus sabiniana | Herbaceous Woodland Association

ll1A1.e. Blue oak is the only tree in the overstory. The understory may be shrubby or
grassy...

llIA1e.i. Common manzanita (Arctostaphylos manzanita) is characteristically
present in the understory at >2% cover, and the herb layer is usually intermittent
to dense...
Quercus douglasii | Arctostaphylos manzanita | Herbaceous Woodland
Association

llIA1e.ii. Wedgeleaf ceanothus (Ceanothus cuneatus) is characteristically
present in the understory at >2% cover, and the herbaceous layer is open to
dense...
Quercus douglasii | Ceanothus cuneatus | Herbaceous Woodland
Association

llA1e.iii. California juniper (Juniperus californica) and wedgeleaf ceanothus
(Ceanothus cuneatus) are characteristically present in the understory; if
mountain-mahagony (Cercocarpus betuloides) is present, it occurs at low cover.
Found on the northern Lassen volcanics...
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Quercus douglasii | Juniperus californicus - Ceanothus cuneatus
Woodland
Association (Provisional)

llA1e.iv. Annual grasses, forbs, and bulbs dominate the understory, and shrubs
are low in cover. The most common species include non-natives (Bromus
hordeaceus, Trifolium hirtum, Torilis arvensis, Avena barbata, and Lolium
multiflorum). However, annual species vary significantly both seasonally and
annually, and further research likely could identify a variety of finer-scale
associations...

Quercus douglasii | Annual Grass - Forb Woodland Sub-Alliance

Annual native forbs (Navarretia pubescens, Centaurium muehlenbergii,
Clarkia purpurea, and Selaginella hansenii) occur with non-native grasses
(Avena barbata, Bromus hordeaceus, and Trifolium hirtum) in the understory.
Found on volcanic substrates in the Lassen Foothills...
Quercus douglasii | Selaginella hansenii - Navarretia pubescens
Woodland Association (Provisional)
llA1e.v. Perennial grasses, annual grasses and forbs, and bulbs dominate the
understory, and shrubs are low in cover. Common species include non-native
annuals (Trifolium hirtum, Avena barbata, and Torilis arvensis) and native
perennial grasses (Elymus glaucus, Nassella pulchra, Melica californica, and E.
elymoides)...
Quercus douglasii | Perennial Grass - Forb Woodland Sub-Alliance

lIA.2. Interior live oak (Quercus wislizeni) is dominant or co-dominant at >30% relative
cover, with other tree species in the overstory. Scrub oak (Quercus berberidifolia) and
canyon live oak (Quercus chrysolepis), if present, occur at low cover...
Quercus wislizeni Woodland/Forest Alliance
(Also see Class B, Group IF.3. for key to shrub Associations)

lIA2.a. Black oak (Quercus kellogii) is conspicuous in the overstory with at least 5%
cover, though interior live oak occurs at higher cover in most stands. Other trees
may include foothill pine (Pinus sabiniana), canyon live oak (Quercus chrysolepis),
and blue oak (Quercus douglasii). The understory can have significant shrub cover
with toyon (Heteromeles arbutifolia), manzanita (Arctostaphylos spp.), poison oak
(Toxicodendron diversilobum), and others...

Quercus wislizeni - Quercus kelloggii Forest Association

llIA2.b. Interior live oak occurs as a riparian (or semi-riparian) forest/tall shrubland
with riparian indicators such as red willow (Salix laevigata), big-leaf maple (Acer
macrophyllum), hoary coffeeberry (Rhamnus tomentella), mugwort (Artemisia
douglasiana), Himalaya blackberry (Rubus discolor), and others...

Quercus wislizenii - Salix laevigata | Rhamnus tomentella Forest Association

llIA2.c. California buckeye (Aesculus californica) occurs as a conspicuous member
of the canopy with interior live oak, and it has a higher cover than foothill pine (if
present)...



llIA2c.i. Blue oak (Quercus douglasii) is conspicuous with at least 5% cover in
the overstory with interior live oak and buckeye...
Quercus wislizenii - Quercus douglasii - Aesculus californica Woodland
Association

Il1A2c.ii. Blue oak (Quercus douglasii) occurs at <5% cover in the overstory with
interior live oak and buckeye...
Quercus wislizenii - Aesculus californica Woodland Association

llIA2.d. Ponderosa pine (Pinus ponderosa) is present and conspicuous with at least
5% cover. In this hardwood-conifer mix, interior live oak may be dominant or co-
dominant with Ponderosa pine...

Quercus wislizeni - Pinus ponderosa Woodland Asssociation

lIA2.e. Both blue oak (Quercus douglasii) and Foothill pine (Pinus sabiniana) are
present and conspicuous (with both usually having at least 5% cover) in the
overstory, though interior live oak is usually greater in cover than other trees.
Poison oak (Toxicodendron diversilobum) is most constant in the understory with
annual grasses and forbs. Other shrubs such as toyon (Heteromeles arbutifolia)
and common manzanita (Arctostaphylos manzanita) may be present...

Quercus wislizeni - Quercus douglasii - Pinus sabiniana Woodland

Association

IIA2.f. Blue oak (Quercus douglasii) is either sub-dominant or co-dominant with
interior live oak. No other tree species is conspicuous in the overstory...
Quercus wislizeni - Quercus douglasii | Herbaceous Woodland Association

I1A2.g. Foothill pine (Pinus sabiniana) is usually at least 5% cover with interior live
oak dominant in tree layer, and blue oak is less than 5% cover. The understory has
no significant cover of toyon (Heteromeles arbutifolia) or whiteleaf manzanita
(Arctostaphylos viscida), but may have other shrubs significant in cover...

lIA2g.i. Common manzanita (Arctostaphylos manzanita) is present with at least
5% cover in a mixed shrub layer, and interior live oak is in the tree or tall shrub
layer...
Quercus wislizeni - Pinus sabiniana |Arctostaphylos manzanita Woodland
Association

l1A2g.ii. Common manzanita (Arctostaphylos manzanita) is absent, though other
shrubs may be present in the understory...
Quercus wislizeni - Pinus sabiniana Woodland Association

IIA2.h. Interior live oak is the primary species in the overstory, occurring as a tree or
a tall shrub with whiteleaf manzanita (Arctostaphylos viscida). Both species typically
have at least 5% absolute cover. May include toyon (Heteromeles arbutifolia) and
other shrubs. Typically of upper slopes and relatively exposed, upland settings...
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Quercus wislizeni | Arctostaphylos viscida Woodland
Association

lIA2.i. Interior live oak occurs as a tree or tall shrub with toyon (Heteromeles
arbutifolia) as the major shrub associate (at least 5% cover). May include up to 5%
cover of whiteleaf manzanita (Arctostaphylos viscida), but if so, toyon has at least
two times the cover of manzanita. Poison oak (Toxicodendron diversilobum) may
be significant. Typically of mesic settings (concavities and northerly-facing
slopes)...

Quercus wislizenii | Heteromeles arbutifolia Forest Association

lIA2.j. Interior live oak occurs as an intermittent to dense forest or tall shrubland in
mesic settings. Poison oak (Toxicodendron diversilobum) is the major understory
shrub species and is typically high in cover. If toyon (Heteromeles arbutifolia) or
whiteleaf manzanita (Arctostaphylos viscida), are present, they each comprise no
more than 5% cover and poison oak has two times the cover of either species...
Quercus wislizenii | Toxicodendron diversilobum Forest Association

lIA.3. Black oak (Quercus kelloggii) is dominant or co-dominant in the overstory.
Stands may have conifers such as Douglas-fir (Pseudotsuga menziesii) or Ponderosa
pine (Pinus ponderosa) with equal or slightly higher cover than black oak...

Quercus kelloggii Woodland/Forest Alliance

llIA3.a. Black oak is the dominant overstory tree, and conifers are not
conspicuous...

llIA3a.i. The understory usually has a high cover of poison oak (Toxicodendron
diversilobum) and a conspicuous mixture of native and non-native grasses and
herbs...
Quercus kelloggii | Toxicodendron diversilobum | Grass Woodland
Association
llIA3a.ii. Snowdrop bush (Styrax officinalis) is present in understory with poison
oak (Toxicodendron diversilobum), toyon (Heteromeles arbutifolia), and a variety
of herbs...
Quercus kelloggii IToxicodendron diversilobum - Styrax officinalis |
Triteliea laxa Woodland Association

llIA3a.iii. The understory has whiteleaf manzanita (Arctostaphylos manzanita)
present with poison oak, toyon, and other shrubs and herbs...
Quercus kelloggii | Arctostaphylos viscida Woodland Association
(Provisional)

llA3a.iv. The understory has deerbrush (Ceanothus integerrimus) present with
poison oak ( Toxicodendron diversilobum), toyon (Heteromeles arbutifolia),, and
other shrubs and herbs...

Quercus kelloggii | Ceanothus integerrimus Woodland Association



llIA3a.v. Canyon live oak (Quercus chrysolepis) is a major subdominant, and the
understory has strong presence of poison oak (Toxicodendron diversilobum)
along with other shrubs and herbs...
Quercus kelloggii - Quercus chrysolepis | Toxicodendron diversilobum
Forest Association

IIA3.b. Black oak has >30% relative cover with conifer Douglas-fir (Pseudotsuga
menziesii) and hardwood California bay (Umbellularia californica) as major
associates. Other conifers such as Ponderosa pine (Pinus ponderorsa) or incense
cedar (Calocedrus decurrens) may also be present...
Quercus kelloggii - Pseudotsuga menziesii - Umbellularia californica
Forest Association

llA3.c. Black oak has >30% relative cover with conifer Ponderosa pine (Pinus
ponderorsa) ranging from merely present at <5% cover to co-dominant. Three
associations with this hardwood-conifer mix are defined within the Quercus kelloggii
Alliance, with varying understory composition...

llIA3c.i. The shrub understory is sparse to open...
Quercus kelloggii - Pinus ponderosa Woodland Association

llA3c.ii. The shrub understory is open to dense with whiteleaf manzanita
(Arctostaphylos viscida) and toyon characteristically present...
Quercus kelloggii - Pinus ponderosa | Arctostaphylos viscida Woodland
Association

llA3c.iii. The shrub understory is open to intermittent with deerbrush (Ceanothus
integerrimus) characteristically present with other shrubs such as poison oak
(Toxicodendron diversilobum) and skunkbush (Rhus trilobata)...
Quercus kelloggii - Pinus ponderosa | Ceanothus integerrimus Woodland
Association

lIA.4. Canyon live oak (Quercus chrysolepis) is usually the dominant species in the

overstory. Conifers may be emergent, or in the case of Douglas-fir (Pseudotsuga

menziesii) or Ponderosa pine (Pinus ponderorsa), they may be co-dominant...
Quercus chrysolepis Woodland/Forest Alliance

llIA4.a. Canyon live oak shares cover with Douglas-fir, which is usually >30% cover
in the overstory...
Pseudotsuga menziesii - Quercus chrysolepis Forest Association
of the Pseudotsuga menziesii Woodland/Forest Alliance

lIA4.b. Ponderosa pine is characteristically present and usually has low cover
compared to canyon live oak; incense cedar (Calocedrus decurrens) also may be
present in the overstory. Black oak (Quercus kelloggii) is absent or has very low
cover. Usually on lower to mid slopes...

Quercus chrysolepis - Pinus ponderosa Forest Association

75



76

llA4.c. Black oak (Quercus kelloggii) is conspicuous in the overstory with canyon
live oak usually dominant. Ponderosa pine is also often present. Usually occurs on
upland, northerly-facing slopes...

Quercus chrysolepis - Quercus kelloggii Forest Association

ll1A4.d. Big-leaf maple (Acer macrophyllum) and black oak (Quercus kelloggii) are
conspicuous trees with canyon live oak usually dominant. Typically found in riparian
settings or on northerly slopes above drainages...
Quercus chrysolepis - Quercus kelloggii - Acer macrophyllum Forest
Association (Provisional)

llIA4.e. Canyon live oak forest occurs with indicators such as valley oak (Quercus
lobata), California wild grape (Vitis californica), dutchman’s pipe (Aristolochia
californica), and other diagnostic riparian species. Usually in riparian settings (or
sheltered lower slopes)...

Quercus chrysolepis - Quercus lobata | Vitis californica Forest Association

llA4.f. California bay (Umbellularia californica) occurs as a sub-dominant to co-
dominant with canyon live oak...

llA4f.i. California wild grape (Vitis californica) and other riparian or mesophyllic
species are typically present. Found in semi-riparian settings, often along stream
terraces or on bottomlands or lower slopes...

Quercus chrysolepis - Umbellularia californica | Vitis californica Association

lIA4f.ii. Poison oak (Toxicodendron diversilobum) and toyon (Heteromeles
arbutifolia) are typically present in the understory. Found in upland settings,
often on middle to upper slopes. ...

Quercus chrysolepis - Umbellularia californica Association

ll1A4.g. Interior live oak is conspicuous with at least 5% cover in the overstory.
Canyon live oak (Quercus chrysolepis), toyon (Heteromeles arbutifolia), and poison
oak (Toxicodendron diversilobum) are usually present in the understory. Usually on
neutral lower to middle slopes...

Quercus chrysolepis - Quercus wislizeni Woodland Association

llIA4.h. Whiteleaf manzanita (Arctostaphylos viscida) is characteristic in the shrub
understory, with at least 1% absolute cover. Toyon (Heteromeles arbutifolia) is
also typically present and may have higher cover than manzanita in the understory.
Usually on neutral to northerly, middle to upper slopes...

Quercus chrysolepis | Arctostaphylos viscida Forest Association

lIA4.i. Canyon live oak is typically strongly dominant in the overstory (>60% relative
cover), and sometimes conifers such as foothill pine (Pinus sabiniana) are emergent
at low cover. No significant indicator species are identified in the understory, though
shrubs may be intermittent in cover. Usually on northerly slopes...

Quercus chrysolepis Woodland Association



lIA.5. Valley oak (Quercus lobata) is usually the dominant species in the overstory,
though sometimes other oaks or riparian species may be co-dominant...
Quercus lobata Woodland/Forest Alliance

llIA5.a. Valley oak is usually dominant in the overstory. Himalaya berry (Rubus
discolor) usually has 20% or more cover in the understory, although when absent it
is replaced by California rose (Rosa californica) or California blackberry (Rubus
ursinus). Found in riparian settings...

Quercus lobata | Rubus discolor Woodland Association

lIA5.b. Valley oak is usually dominant, while white alder (Alnus rhombifolia) is
present and averages >5% absolute cover. Himalaya blackberry (Rubus discolor)
and California wild grape (Vitis californica) are often present and variable in cover.
Found in riparian settings...

Quercus lobata - Alnus rhombifolia Woodland Association

lIAS.c. Valley oak is usually dominant to co-dominant with interior live oak in the
overstory. Poison oak is usually present and variable in cover, while Himalaya
blackberry (Rubus discolor) is sometimes present with low cover. Other trees may
be present, including California buckeye (Aesculus californica), foothill pine (Pinus
sabiniana) and California sycamore (Platanus racemosa). Found in riparian
settings...

Quercus lobata - Quercus wislizeni Woodland Association

lIA5.d. Valley oak is the dominant in the overstory, and skunkbrush (Rhus trilobata)
is the major understory species (1% or greater cover). Found in riparian or semi-
riparian settings of the northern Foothills...

Quercus lobata | Rhus trilobata Woodland Association (Provisional)

lIAS.e. Valley oak is the sole dominant over a grassy or herbaceous understory
(especially Bromus diandrus). Shrubs may sometimes be present and intermittent.
Usually associated with small creeks, stream terraces, bottomlands and other low-
lying features...

Quercus lobata | Herbaceous Semi-Riparian Woodland Association

II.B. California bay (Umbellularia californica) is dominant in the overstory as a tree or tall
shrub; however, it is sometimes co-dominant with white alder or interior live oak...
Umbellularia californica Woodland/Forest Alliance

lIB.1. Interior live oak (Quercus wislizeni) occurs with California bay at variable cover,
and California buckeye (Aesculus californica) is often present...
Umbellularia californica - Quercus wislizeni Woodland Association

1IB.2. Red willow (Alnus rhombifolia) is characteristically present with California bay,

and other riparian species are also found in the understory...
Umbellularia californica - Alnus rhombifolia Woodland Association (Provisional)
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Il.C. Pacific Madrone (Arbutus menziesii) is dominant in the overstory, usually with
California bay (Umbellularia californica) and/or black oak (Quercus kelloggii). This appears
to be an early seral type that may transition to the Black Oak or Canyon Live Oak
(Quercus chrysolepis) Alliance without significant disturbance...
Arbutus menziesii Woodland/Forest Alliance
(No Associations defined)

I1.D. California buckeye (Aesculus californica) is dominant (>60% relative cover) as a tree
or tall shrub in the overstory. If buckeye is co-dominant with an oak species, see the Blue
Oak (Quercus douglasii) and Interior Live Oak (Quercus wislizeni) Alliances...

Aesculus californica Woodland/Forest Alliance

IID.1. California buckeye is dominant, though valley oak (Quercus lobata) and/or
interior live oak (Quercus wislizeni) may be present along with riparian species in the
overstory or understory. Found in riparian settings...

Aesculus californica Riparian Woodland Association (Provisional)

1ID.2. California buckeye is dominant as a tree or shrub; oaks may be present but not
abundant. Poison oak (Toxicodendron diversilobum), herbs, and moss
characteristically occur in the understory. Usually on very rocky, upland substrates...
Aesculus californica | Toxicodendron diversilobum | Moss Woodland
Association

Il.E. Big-leaf maple (Acer macrophyllum) is dominant or co-dominant with >30% relative
cover in the canopy. Stands may include equal or higher cover of Douglas-fir
(Pseudotsuga menziesii)...

Acer macrophyllum Woodland/Forest Alliance

lIE.1. Big-leaf maple is dominant (with >60% relative cover) in the tree or shrub layer;
other trees may include canyon live oak (Quercus chrysolepis) and white alder (Alnus
rhombifolia) at lower cover. The understory is variable with shrubs and herbs, including
hoary coffeeberry (Rhamnus tomentella), Pacific dogwood (Cornus nuttallii), and
Elymus glaucus...

Acer macrophyllum Forest Association (Provisional)

lIE.2. Douglas-fir and big-leaf maple are co-dominants on volcanic substrate in the

Lassen foothills. The understory is mixed with upland and riparian herbs, including

wood fern (Dryopteris arguta) and California maiden-hair fern (Adiantum jordanii). ..
Acer macrophyllum - Pseudotsuga menziesii | Dryopteris arguta Forest
Association (Provisional)

I.F. Hind’s Walnut (Juglans hindsii) is dominant in the overstory. All stands in the Foothills

are planted or of hybrid origin...
Juglans hindsii Alliance and Semi-Natural Woodland/Forest Stands (No
Associations defined)

Il.G. Stands dominated or characterized by other typical riparian winter deciduous trees or
tall shrubs in the following genera: Populus, Salix, Fraxinus, Platanus, or Alnus...
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1IG.1. Fremont cottonwood (Populus fremontii) has equal or greater than 5% cover in
overstory, usually as a dominant or co-dominant in the overstory with willows...

Populus fremontii Woodland/Forest Alliance

1IG1.a. Fremont cottonwood is the sole dominant tree; California wild grape (Vitis
californica) is conspicuous and usually has >10% cover...

Populus fremontii | Vitis californica Woodland Association

1IG1.b. Fremont cottonwood occurs in an association with red willow (Salix

laevigata), where red willow usually has >5% absolute cover. Other riparian trees
may be present and co-dominant, including valley oak (Quercus lobata), white alder
(Alnus rhombifolia), and/or Oregon ash (Fraxinus latifolia)...

Populus fremontii - Salix laevigata Woodland Association

11IG.2. California sycamore (Platanus racemosa) has >5% absolute cover in the
overstory. Other species may intermix in the overstory, including California buckeye
(Aesculus californica), California bay (Umbellularia californica), and/or Oregon ash
(Fraxinus latifolia)...

Platanus racemosa Woodland/Forest Alliance
(No Associations defined)

1G.3. White alder (Alnus rhombifolia) is the dominant or co-dominant with other riparian
species in the overstory...

Alnus rhombifolia Woodland/Forest Alliance

11IG3.a. Canyon live oak (Quercus chrysolepis) occurs with white alder along with a
mix of other hardwoods and conifers like California bay (Umbellularia californica),
Ponderosa pine (Pinus ponderosa), incense cedar (Calocedrus decurrens) and/or
big-leaf maple (Acer macrophyllum)...

Alnus rhombifolia - Quercus chrysolepis Woodland Association

1IG3.b. California sycamore (Platanus racemosa) is present with red willow (Salix
laevigata), and both trees usually have >5% absolute cover in a mix with white
alder...
Alnus rhombifolia - Salix laevigata - Platanus racemosa Woodland
Association

IG3.c. Red willow (Salix laevigata) is >5% cover in the tree and/or shrub layer, and
it may be higher in cover than the white alder. There is not significant California
sycamore (Platanus racemosa), Fremont cottonwood (Populus fremontii), or
Oregon ash (Fraxinus latifolia) in the overstory...

Alnus rhombifolia - Salix laevigata Woodland Association

1IG3.d. Narrow-leaf willow (Salix exigua) is usually >5% cover in the shrub layer,
and white alder is usually the dominant tree...
Alnus rhombifolia | Salix exigua Woodland Association
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IG3.e. Naked sedge (Carex nudata) and/or other Carex or Juncus sp. are present
at >5% cover and white alder is the sole dominant tree. Shrubby arroyo willow
(Salix lasiolepis) may be present, and alder may be low and shrubby or young.
Usually in active, rocky stream channels...

Alnus rhombifolia | Carex sp. Association

IG3.f. Indian rhubarb (Darmera peltata) is characteristically present with >2% cover
as an understory herb. White alder is the sole dominant tree in the canopy...
Alnus rhombifolia | Darmera peltata Association

11IG.4. Black willow (Salix gooddingii) has the highest cover in the canopy with at least
10% cover...
Salix gooddingii Woodland/Forest Alliance

1IG4.a. Black willow is the dominant tree, while other tall woody shrubs may be
subdominant. Himalaya blackberry (Rubus discolor) usually has high cover in the
understory...
Salix gooddingii Woodland Association (Provisional)
IG.5. Red willow (Salix laevigata) is the sole dominant in the overstory layer with at
least 10% cover. Arroyo willow (Salix lasiolepis) may occur as a sub- or co-dominant in
the shrub or low tree layer...
Salix laevigata Woodland/Forest Alliance

11IG5.a. Arroyo willow has at least 10% cover in the shrub layer, while Himilaya
blackberry (Rubus discolor) and mugwort (Artemisia douglasiana) are usually
present in the understory with a variety of other herbs and shrubs, including cattail
(Typha)...

Salix laevigata - Salix lasiolepis Woodland Association

IG5.b. Red willow is dominant in the overstory with an absence or relative low
cover of arroyo willow. Himalaya blackberry (Rubus discolor) is often present with
variable cover in the understory...

Salix laevigata Woodland Association

IIG.6. Oregon ash (Fraxinus latifolia) makes up more than 5% of the overstory tree
canopy. This species is a strong indicator as a dominant or co-dominant tree...
Fraxinus latifolia Alliance

IIG6.a. Oregon ash mixes with white alder (Alnus rhombifolia) and/or red willow
(Salix laevigata) and the two species are often co-dominant...
Fraxinus latifolia - Alnus rhombifolia Woodland Association

IIG.7. Narrow-leaf willow (Salix exigua) is characteristically present as a dominant or
co-dominant shrub. It forms an open to continuous canopy along riparian corridors.
Other willow species may be present as sub-dominants with low cover...

Salix exigua Shrubland Alliance



IG7.a. Narrow-leaf willow (Salix exigua) and California brickellbush (Brickellia
californica) form an open shrub canopy along exposed, sandy/cobbly river
terraces...

Salix exigua - Brickellia californica Shrubland Association (Provisional)

IIG7.b. Narrow-leaf willow (Salix exigua) is the sole dominant and forms an
intermittent to continuous shrub canopy over a variety of wetland shrubs and herbs
such as Himalaya blackberry (Rubus discolor) and mugwort (Artemisia
douglasiana)...

Salix exigua Shrubland Association

11IG.8. Arroyo willow (Salix lasiolepis) is dominant as a shrub or low tree, with at least
10% absolute cover (and >60% relative cover)...
Salix lasiolepis Shrubland Alliance

Arroyo willow (Salix lasiolepis) is dominant in the canopy. Himalaya blackberry
(Rubus discolor), is characteristic in the understory with a variety of wetland
shrubs and herbs. Additional willow species and California rose (Rosa
californica) may be present with low cover...

Salix lasiolepis | Rubus spp. Shrubland Association
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Class B. Shrubland Vegetation

Group I. Shrublands dominated by sclerophyllous temperate shrubs (with leaves
hardened by a waxy cuticle). They are dominated by typical chaparral shrub genera,
including chamise (Adenostoma fasciculatum), manzanita (Arctostaphylos), scrub
oaks (Quercus), etc.

I.A. Hoary coffeeberry (Rhamnus tomentella) dominates the shrub canopy...
Frangula californica (=Rhamnus tomentella) Shrubland Alliance

Large leather-root (Hoita macrostachya) is frequently present in the herbaceous
understory with one or more species of monkeyflower (Mimulus spp.) and a variety of
upland and wetland taxa...

Rhamnus tomentella - Hoita macrostachya Shrubland Association (Provisional)

I.B. California yerba santa (Eriodictyon californicum) and/or deer weed (Lotus scoparius)
form an open to continuous shrub canopy with chamise (Adenostoma fasciculatum). No
other shrub species has significant cover in the overstory. The understory is comprised of
non-native forbs and grasses...
Adenostoma fasciculatum - Eriodictyon californicum - Lotus scoparius Shrubland
Association
of the Adenostoma fasciculatum Alliance

I.C. California yerba santa (Eriodictyon californicum) dominates the shrub canopy with low
to moderate cover...
Eriodictyon californicum Shrubland Alliance

California yerba santa forms an open to intermittent shrub canopy over annual grasses
and forbs. Shrubs such as wedgeleaf ceanothus (Ceanothus cuneatus) and chamise
(Adenostoma fasciculatum) may intermix with low cover...

Eriodictyon californicum | Herbaceous Shrubland Association

I.D. Deerbrush (Ceanothus integerrimus) dominates or co-dominates with other chaparral
shrubs in the canopy...
Ceanothus integerrimus Shrubland Alliance

ID.1. Deerbrush dominates and forms an intermittent shrub canopy with other shrub
taxa such as toyon (Heteromeles arbutifolia), hoary coffeeberry (Rhamnus tomentella),
and California yerba santa (Eriodictyon californicum)...

Ceanothus integerrimus Shrubland Association

ID.2. Deerbrush forms an intermittent to continuous shrub canopy with Brewer oak
(Quercus garryana var. breweri) characteristically present as a sub-dominant.
Woodbalm (Lepechinia calycina) and california redbud (Cercis occidentalis) are
frequently present with low to moderate cover ...
Ceanothus integerrimus - Quercus garryana var. breweri Shrubland Association
(Provisional)
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I.E. Birchleaf Mountain-mahogany (Cercocarpus betuloides) characterizes the shrub
overstory alone or with wedgeleaf ceanothus, forming an open to intermittent canopy...
Cercocarpus betuloides Shrubland Alliance

IE.1.Birchleaf Mountain-mahogany is the sole dominant in the overstory with a variety

of other shrubs such as California brickellbush (Brickellia californica) and california

redbud (Cercis occidentalis) occurring at sparse cover. The herb understory is open...
Cercocarpus betuloides Shrubland Association

IE.2. Birchleaf Mountain-mahogany and wedgeleaf ceanothus (Ceanothus cuneatus)
form an open to intermittent shrub canopy, where the two species usually co-dominate.
Other shrub species including poison oak (Toxicodendron diversilobum) and chaparral
honeysuckle (Lonicera interrupta) may intermix at low cover. Found primarily on
volcanic soils in the northern portion of the study area...
Cercocarpus betuloides - Ceanothus cuneatus Shrubland Association
(Provisional)

I.F. The overstory is characterized by a species of oak (Quercus) that is dominant or has
shared dominance with another chaparral species in the shrub overstory...

IF.1. Brewer oak (Quercus garryana var. breweri) occurs alone or with other chaparral
shrub species in the overstory. Found primarily on volcanic substrates in the northern
portion of the study area...

IF1.a. Brewer oak is typically present as a sub-dominant shrub to deerbrush
(Ceanothus integerrimus). Woodbalm (Lepechinia calycina) and california redbud
(Cercis occidentalis) are frequently present with low to moderate cover...
Ceanothus integerrimus - Quercus garryana var. breweri Shrubland
Association (Provisional)

IF1.b. Brewer oak is dominant to co-dominant in the shrub canopy...
Quercus garryana var. breweri Shrubland Alliance (Provisional)

Brewer oak forms an intermittent to continuous shrub canopy with other shrubs
such as birchleaf Mountain-mahogany (Cercocarpus betuloides) and poison oak
(Toxicodendron diversilobum)...

Quercus garryana var. breweri Shrubland Association (Provisional)

IF.2. Leather oak (Quercus durata) is dominant or co-dominant in the shrub canopy.
Found primarily on gabbro or serpentine substrates...
Quercus durata Shrubland Alliance

IF2.a. Chamise (Adenostoma fasciculatum) intermixes in the shrub canopy and is
typically similar or lower in cover to leather oak. Whiteleaf manzanita
(Arctostaphylos viscida) is usually present in the overstory and creeping sage
(Salvia sonomensis) is usually present in the understory with native forbs and
grasses...
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Quercus durata - Adenostoma fasciculatum | Salvia sonomensis
Shrubland Association (Provisional)

IF2.b. Leather oak dominates the shrub canopy and intermixes with other shrubs
such as holly-leaf redberry (Rhamnus ilicifolia), hoary coffeberry (Rhamnus
tomentella), and whiteleaf manzanita (Arctostaphylos viscida). Foothill pine (Pinus
sabiniana) or other trees may occur as scattered emergents. Perennial native
grasses are typically present in the understory...

Quercus durata Shrubland Association (Provisional)

IF.3. Interior live oak (Quercus wislizeni) is dominant or co-dominant in the shrub
canopy...

IF3.a. Interior live oak (Quercus wislizeni) is dominant or co-dominant at >30%
relative cover, with other species in the overstory. Scrub oak (Quercus
berberidifolia) and canyon live oak (Quercus chrysolepis), if present, occur at low
cover...
Quercus wislizeni Alliance
(Also see Class A, Group IlIA.2. for key to tree Associations)

Interior live oak occurs as the sole dominant shrub or may be associated with
north-slope chaparral species such as ceanothus, California yerba santa
(Eriodictyon californicum), or holly-leaf redberry (Rhamnus ilicifolia). Found
primarily on volcanic soils in the northern portion of the study area...

Quercus wislizeni Mixed Shrub Association (Provisional)

IF3.b. Interior live oak is characteristically present with >5% cover in the shrub
and/or tree layer(s). Whiteleaf manzanita (Arctostaphylos viscida) is typically
dominant to co-dominant with interior live oak. If chamise (Adenostoma
fasciculatum) is present, it usually has lower relative cover than interior live oak...
Arctostaphylos viscida - Quercus wislizeni Shrubland Association
of the Arctostaphylos viscida Alliance

IF.4. Scrub oak (Quercus berberidifolia) is dominant or co-dominant with other shrubs
in the canopy. This vegetation type is relatively localized in the northern portion of the
study area...

Quercus berberidifolia Shrubland Alliance

IF4.a. Wedgeleaf ceanothus (Ceanothus cuneatus) and scrub oak form an open to
continuous shrub canopy with other chaparral shrubs such as birchleaf Mountain-
mahogany (Cercocarpus betuloides), California yerba santa (Eriodictyon
californicum), and manzanita (Arctostaphylos)...

Quercus berberidifolia - Ceanothus cuneatus Shrubland Association

IF4.b. Foothill ash (Fraxinus dipetala), toyon (Heteromeles arbutifolia), and scrub

oak form an intermittent to continuous shrub canopy on north-facing slopes...

Quercus berberidifolia - Fraxinus dipetala - Heteromeles arbutifolia Shrubland
Association



I.G. The overstory is dominated by wedgeleaf ceanothus (Ceanothus cuneatus) alone or in
shared dominance with other chaparral species such as birchleaf Mountain-mahogany
(Cercocarpus betuloides), Brewer oak (Quercus berberidifolia), and common manzanita
(Arctostaphylos manzanita)...

Ceanothus cuneatus Shrubland Alliance

1G.1. Wedgeleaf ceanothus forms an open to intermittent shrub canopy as the sole
dominant shrub. Other chaparral shrubs such as California yerba santa (Eriodictyon
californicum), toyon (Heteromeles arbutifolia), and holly-leaf redberry (Rhamnus
ilicifolia) may occur occasionally with low cover. Native herbs that are characteristically
present in the open to intermittent understory include dwarf plantain (Plantago erecta),
and small fescue (Vulpia microstachys). Found primarily on serpentine substrate...
Ceanothus cuneatus IPlantago erecta Shrubland Association

1G.2. Wedgeleaf ceanothus dominates an intermittent to continuous shrub canopy and
intermixes with at least three other shrub species. California yerba santa (Eriodictyon
californicum) is characteristically present, while California Redbud (Cercis occidentalis),
flannelbush (Fremontodendron californicum), and poison oak ( Toxicodendron
diversilobum) are often present. The understory is comprised mostly of non-native
grasses and forbs. Found on volcanic soils in the northern portion of the study area...
Ceanothus cuneatus - Eriodictyon californicum - (Fremontodendron
californicum)
Shrubland Association (Provisional)

1G.3. Wedgeleaf ceanothus forms on open to continuous shrub canopy as the sole
dominant shrub. Other chaparral shrubs such as California yerba santa (Eriodictyon
californicum) and poison oak (Toxicodendron diversilobum) may occur occasionally
with low cover. The understory is comprised mostly of non-native grasses and forbs.
Found primarily on volcanic substrates...

Ceanothus cuneatus | Herbaceous Shrubland Association

1G.4. Wedgeleaf ceanothus and chamise (Adenostoma fasciculatum) co-dominate in an
intermittent to continuous shrub canopy with California yerba santa (Eriodictyon
californicum), holly-leaf redberry (Rhamnus ilicifolia), and other chaparral species
intermixing at low cover. The herb layer is sparse with silver European hairgrass (Aira
caryophyllea) and other herbs comprising an open understory...

Adenostoma fasciculatum - Ceanothus cuneatus Shrubland Association

IG.5. Birchleaf Mountain-mahogany and wedgeleaf ceanothus form an open to
intermittent shrub canopy, where the two species may co-dominate, or either species
may be dominant. Other shrub species including poison oak (Toxicodendron
diversilobum) and chaparral honeysuckle (Lonicera interrupta) may intermix at low
cover. Found primarily on volcanic soils in the northern portion of the study area...
Cercocarpus betuloides - Ceanothus cuneatus Shrubland Association
of the Cercocarpus betuloides Shrubland Alliance
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I.H. Whiteleaf manzanita (Arctostaphylos viscida) intermixes with a variety of associated
shrubs in the canopy...

Arctostaphylos viscida Shrubland Alliance

IH.1. Creeping sage (Salvia sonomensis) and Brainerd’s sedge (Carex brainerdii) are
characteristically present with variable in cover in the understory. Chamise and interior
live oak are typically absent, but may be present with sparse cover. This association is
a regionally defined type that occurs on gabbro substrate in Yuba County...
Arctostaphylos viscida | Salvia sonomensis Shrubland Association (Provisional)

IH.2. Whiteleaf manzanita forms an intermittent to continuous canopy as the sole

dominant shrub. Chamise is typically absent. Other chaparral shrubs such as toyon

(Heteromeles arbutifolia) and interior live oak may occur with <5% cover...
Arctostaphylos viscida Shrubland Association

IH.3. Whiteleaf manzanita and chamise characterize an open to continuous shrub
overstory while creeping sage (Salvia sonomensis) characterizes the understory. All
three associated species have variable cover and may or may not be present. If
interior live oak is present, it typically has lower relative cover than chamise. Found
primarily on gabbro substrate from Butte county to southern portion of study area...
(Arctostaphylos viscida - Adenostoma fasciculatum) | Salvia sonomensis
Shrubland Association

IH.4. Whiteleaf manzanita typically dominates or co-dominates in an open to
continuous shrub canopy. Interior live oak (Quercus wislizeni) is frequently present with
>5% cover, usually as a shrub, but sometimes as a tree. If chamise (Adenostoma
fasciculatum) is present, it is generally sub-dominant to whiteleaf manzanita and
interior live oak...

Arctostaphylos viscida - Quercus wislizeni Shrubland Association

IH.5. Interior live oak (Quercus wislizeni) is the primary species in the overstory, usually
occurring as a tree, but occasionally as a tall shrub with whiteleaf manzanita
(Arctostaphylos viscida). Both species typically have at least 5% absolute cover. May
include toyon (Heteromeles arbutifolia) and other shrubs. Typically of upper slopes and
relatively exposed, upland settings...
Quercus wislizeni | Arctostaphylos viscida Woodland Association
of the Quercus wislizeni Alliance

IH.6. Whiteleaf manzanita is present as a co-dominant or sub-dominant shrub with
chamise. Toyon (Heteromeles arbutifolia) is often present and may be similar in cover
to the manzanita. Creeping sage (Salvia sonomensis) is absent. Found primarily on
sedimentary, volcanic, and serpentine substrates (not found on gabbro substrate)...
Adenostoma fasciculatum - Arctostaphylos viscida Shrubland Association
of the Adenostoma fasciculatum Alliance

I.I. The overstory is dominated by chamise (Adenostoma fasciculatum) alone or in shared
dominance with other chaparral species such as manzanita, wedgeleaf ceanothus
(Ceanothus cuneatus), or California yerba santa (Eriodictyon californicum)...
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Adenostoma fasciculatum Shrubland Alliance

I.1. Common manzanita (Arctostaphylos manzanita) is characteristically present,
having similar or lower cover to chamise. Toyon (Heteromeles arbutifolia) is often
present, sometimes having higher cover than chamise. Whiteleaf manzanita
(Arctostaphylos viscida) and wedgeleaf ceanothus are typically absent, but may
occasionally have sparse cover...
Adenostoma fasciculatum - Arctostaphylos manzanita Shrubland Association
(Provisional)

11.2. Whiteleaf manzanita (Arctostaphylos viscida) is present as a co-dominant or sub-
dominant shrub with chamise. Toyon (Heteromeles arbutifolia) is often present and
may be similar in cover to the manzanita. Creeping sage (Salvia sonomensis) is
absent. Found primarily on sedimentary, volcanic, and serpentine substrates (not found
on gabbro substrate)...

Adenostoma fasciculatum - Arctostaphylos viscida Shrubland Association

11.3. Chamise characterizes an open to continuous shrub overstory while creeping sage
(Salvia sonomensis) characterizes the understory. Whiteleaf manzanita is typically
present, but may occasionally be absent. If interior live oak is present, it typically has
lower relative cover than chamise. Found primarily on gabbro substrate from Butte
county to southern portion of study area...
(Arctostaphylos viscida - Adenostoma fasciculatum) | Salvia sonomensis
Shrubland Association
of the Arctostaphylos viscida Alliance

1.4. Wedgeleaf ceanothus (Ceanothus cuneatus) and chamise (Adenostoma
fasciculatum) co-dominate in the overstory with other chaparral shrubs occurring as
sub-dominants...

Ceanothus cuneatus Shrubland Alliance

Wedgeleaf ceanothus and chamise form an intermittent to continuous shrub canopy
with California yerba santa (Eriodictyon californicum), holly-leaf redberry (Rhamnus
ilicifolia), and other chaparral species intermixing at low cover. The herb layer is
sparse with silver European hairgrass (Aira caryophyllea) and other herbs
comprising an open understory...

Ceanothus cuneatus - Adenostoma fasciculatum Shrubland Association

1.5. Chamise (Adenostoma fasciculatum) forms an open to continuous shrub canopy
with California yerba santa (Eriodictyon californicum) and/or deer weed (Lotus
scoparius). No other shrub species has significant cover in the overstory. The
understory is comprised of non-native forbs and grasses...
Adenostoma fasciculatum - Eriodictyon californicum - Lotus scoparius
Shrubland Association

11.6. Chamise (Adenostoma fasciculatum) is strongly dominant in the shrub overstory
with no other large shrub species having significant cover. The understory is open and
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comprised of a variety of non-native forbs and grasses. Found primarily on sedimentary
and ultramafic substrates...
Adenostoma fasciculatum Shrubland Association

1.7. Chamise (Adenostoma fasciculatum) is strongly dominant in the shrub overstory
with no other large shrub species having significant cover. The understory is dense and
comprised of a variety of forbs and grasses. Native forbs that are characteristically
present include tomcat clover (Trifolium willdenovii), frosted Indian paintbrush
(Castilleja pruinosa), and wild carrot (Daucus pusillus). Found primarily on volcanic
substrates...

Adenostoma fasciculatum | Herbaceous Shrubland Association

I.J. Toyon (Heteromeles arbutifolia) typically dominates the shrub canopy, though other
shrubs may be present with low to moderate cover...
Heteromeles arbutifolia Shrubland Alliance

Toyon forms an intermittent shrub canopy and often intermixes with other shrubs such
as wedgeleaf ceanothus (Ceanothus cuneatus), poison oak (Toxicodendron
diversilobum) and holly-leaf redberry (Rhamnus ilicifolia). Found primarily on
serpentine substrate...

Heteromeles arbutifolia Serpentine Shrubland Association (Provisional)

Group Il. Shrublands dominated by scale-like or broad-leaved species. These are
generally considered to be part of desert transition, riparian, or other more soft -
leaved shrub habitats; including Coyote brush (Baccharis pilularis), California
Juniper (Juniperus californica), poison oak (Toxicodendron diversilobum), willows
(Salix spp.) as well as dogwood (Cornus sericea) and the introduced blackberry
(Rubus discolor).

Il.A. California Juniper (Juniperus californica) is the sole dominant shrub in the overstory.
In the active growing season, a variety of herbs may be abundant in the understory...
Juniperus californica Shrubland Alliance

California Juniper forms an open to intermittent canopy over annual grasses and
forbs...
Juniperus californica | Herbaceous Shrubland Association

I.B. Upland stands dominated by shrubs that have broad-leaved, deciduous leaves...
1IB.1. Red-osier dogwood (Cornus sericea) dominates the shrub overstory. Other
shrubs such as California redbud (Cercis occidentalis) and poison oak ( Toxicodendron
diversilobum) may be sub-dominant in the understory...

Cornus sericea Shrubland Alliance
1IB.2. Poison oak (Toxicodendron diversilobum) dominates the shrub overstory. Other
shrubs such as holly-leaf redberry (Rhamnus ilicifolia), wedgeleaf ceanothus
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(Ceanothus cuneatus), and blue elderberry (Sambucus mexicana) may intermix at low
cover...
Toxicodendron diversilobum Shrubland Alliance

lIB2.a. Poison oak (Toxicodendron diversilobum) forms an open to continuous
shrub canopy over annual grasses and forbs...
Toxicodendron diversilobum | Herbaceous Shrubland Association

1IB.3. Deerbrush (Ceanothus integerrimus) dominates or co-dominates with other
chaparral shrubs in the canopy...
Ceanothus integerrimus Shrubland Alliance

lIB3.i. Deerbrush dominates and forms an intermittent shrub canopy with other
shrub species such as toyon (Heteromeles arbutifolia), hoary coffeeberry (Rhamnus
tomentella), California yerba santa (Eriodictyon californicum), and manzanita
(Arctostaphylos)...

Ceanothus integerrimus Shrubland Association

1IB3.ii. Deerbrush forms an intermittent to continuous shrub canopy with Brewer oak
(Quercus garryana var. breweri) and woodbalm (Lepechinia calycina) on volcanic
bedrock...

Ceanothus integerrimus - Quercus garryana var. breweri Shrubland Association

1IB.4. California brickellbush (Brickellia californica) dominates an open shrub canopy
with low cover. Typically found on gravel bars adjacent to riparian corridors. Riparian
trees and/or shrubs may dominate adjacent vegetation and have low cover in these

stands. See Table 3 for an example of a survey that was placed into this unclassified

type...
Brickellia californica Unclassified Stand (No description provided)

lIB.5. Coyote brush (Baccharis pilularis) dominates the shrub overstory in disturbed
areas that may have been cleared or burned. Emergent trees, additional shrub
species, and a variety of forbs and grasses often intermix with low cover. See Table 3,
which provides some detail of surveys that were placed into this unclassified type...
Baccharis pilularis Unclassified Stand (No description provided)

Il.C. Stands dominated by one or more riparian and/or wetland species, including
Himalaya blackberry (Rubus discolor), Button-willow, (Cephalanthus occidentalis),
tamarisk (Tamarix), or willow (Salix)...

lIC.1. Himilaya blackberry is the sole dominant in the shrub overstory. Stands may
occur adjacent to riparian tree or wetland herbaceous types...
Rubus discolor Herbaceous Semi-Natural Stands

Himalaya blackberry forms an open to continuous shrub canopy. Other shrubs
such as California wild grape (Vitis californica), coyote brush (Baccharis pilularis),
and hoary coffeeberry (Rhamnus tomentella) may occur at low cover...

Rubus discolor Shrubland Association
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lIC.2. Button-willow (Cephalanthus occidentalis) forms an open to intermittent shrub
canopy along exposed, sandy/cobbly streambeds...
Cephalanthus occidentalis Shrubland Alliance

Oregon ash (Fraxinus latifolia) or red willow (Salix laevigata) may intermix in the
overstory. A variety of riparian/wetland shrubs and herbs occur in the understory...
Cephalanthus occidentalis Shrubland Association

lIC.3.Tamarisk (Tamarix) dominates in the shrub canopy. Other trees or shrubs may be
present at low cover, including oaks (Quercus spp.), willows (Salix spp.) and
blackberries (Rubus spp.)...
Tamarix sp. Herbaceous Semi-Natural Stands
(No Associations defined)

lIC.4. California brickellbush (Brickellia californica) dominates an open shrub canopy
with low cover. Typically found on gravel bars adjacent to riparian corridors. Riparian
trees and/or shrubs may dominate adjacent vegetation and have low cover in these
stands. See Table 3 for an example survey that was placed into this unclassified type...
Brickellia californica Unclassified Stand
(No description provided)

IIC.5. One or more willow species (Salix spp.) dominate the shrub layer, generally
considered to be 5 m or less in height. (Note: some shrub willows may be tall enough to
be identified as trees in the Foothills and thus, are also included in the tree-overstory
section of this key)...

lIC5.a. Arroyo willow (Salix lasiolepis) is dominant as a shrub or low tree, with at
least 10% absolute cover (and >60% relative cover)...
Salix lasiolepis Shrubland Alliance

Arroyo willow (Salix lasiolepis) is dominant in the canopy. Himalaya blackberry
(Rubus discolor), is characteristic in the understory with a variety of wetland
shrubs and herbs. California rose and other willow species may be present at
low cover...

Salix lasiolepis | Rubus spp. Shrubland Association

lIC5.b. Narrow-leaf willow (Salix exigua) is characteristically present as a dominant

or co-dominant shrub. It forms an open to continuous canopy along riparian

corridors. Other willow species may be present as sub-dominants with low cover...
Salix exigua Shrubland Alliance

lIC5b.i.Narrow-leaf willow (Salix exigua) and California brickellbush (Brickellia
californica) form an open shrub canopy along exposed, sandy/cobbly river
terraces...

Salix exigua - Brickellia californica Shrubland Association (Provisional)



lIC5b.ii. Narrow-leaf willow (Salix exigua) is the sole dominant an