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ABSTRACT
Vegetation was surveyed and classified at Coyote Ridge in Santa Clara County,
California, which contains a large serpentine outcrop of about 7000 acres. Surveying was
conducted at 200 locations in 2001-2002, which was a joint effort between professionals and
trained amateur volunteers. Analysis of the survey data was conducted in a multivariate
approach to categorize the plant communities. This resulted in a hierarchical classification of
alliances and associations, based on consistent patterning of dominant and characteristic species
within certain environmental settings. This floristic classification was consistent with the
National Vegetation Classification System and A Manual of California Vegetation, which use
species composition, percent cover, and frequency to classify the vegetation. The classification
encompassed the following habitats based on lifeform and habit: broadleaf evergreen woodland
and forest, riparian forest, riparian scrub, mixed chaparral, coastal sage scrub, wetland forbland
and grassland, upland annual forbland, upland annual grassland, and upland perennial/annual
grassland. The floristic classification was related to an additional set of variables, including total
percent cover by lifeform (herb, shrub, tree cover), relative non-native to native cover, ranked
aspect, degree of slope, geology and general hydrology. Thirty shrub and tree associations were
identified; and 17 herbaceous associations were identified. Of these, 11 were recognized by
previous authors, four were new (and represented by at least 10 samples), and 32 were
provisional (and represented by less than 10 samples).
INTRODUCTION
Many studies of serpentine vegetation in California have focused on species endemism,
diversity, native cover, and disturbance effects. Serpentine soils in California support a unique
flora rich with native species. Many of these species are also endemic (confined) to this
substrate (Whittaker 1954, 1960, Kruckeberg 1984, Brooks 1987, Fiedler and Leidy 1987,
Safford and Harrison 2001, CNPS 2001).
Coyote Ridge in Santa Clara Valley, California, has many serpentine endemic species
and habitats, which were the focus of this study. Many of these species are also rare or
endangered species including Cirsium fontinale var. campylon, Ceanothus ferrisiae, Dudleya
setchellii, Fritillaria liliacea, Lessingia micradenia var. glabrata, Streptanthus albidus subsp.
albidus, and S. a. subsp. peramoenus. Other species found on serpentine are not endemic;
however, their abundance (presence and dominance) on serpentine is evident across parts of their
range including the following native species: Adenostoma fasciculatum, Arctostaphylos glauca,
Garrya congdonii, Nassella pulchra, Pinus sabiniana, Plantago erecta, and Rhamnus
tomentella. (Harrison 1997, Sanchez-Mata 1997, McCarten 1991, Whittaker 1960). Quercus
durata is a well-known and wide-ranging shrub found mainly on serpentine soils (Brooks 1987,
Kruckeberg 1984, Rivas-Martinez 1997).
Part of the study area on Coyote Ridge has been established as a butterfly preserve
through an agreement with the private landowner, city of San Jose, and conservation advocates.
This site contains a core population of the Bay Checkerspot butterfly, which occurs only on
shallow serpentine-derived or similar soils where its primary host plant, Plantago erecta, occurs.
The checkerspot’s distribution was historically much larger, from around the San Francisco Bay
and Mount Diablo in Contra Costa County, south to around Hollister, but now it known from
five core areas—one in the San Francisco peninsula, one in San Mateo County, and four in Santa
Clara County (USFWS 2001).
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Serpentine soils are produced through hydrothermal alteration of ultramafic igneous
rocks, and they occur in zones of faulting and mountain uplift. The specificity of vegetation on
serpentine soil is mainly due to serpentine’s unique chemistry, which is low in calcium and
nutrients (N, P, and K) and high in iron and magnesium. The low availability of calcium,
exacerbated by high magnesium concentrations, is considered limiting to plant growth. While
most plant species have evolved growing in soils with high Ca/Mg ratios, relatively few plants
may have adapted mechanisms to tolerate the deleterious effects of ions such as magnesium,
sodium, and hydrogen at low calcium levels, as higher concentrations usually prevent these ions
from damaging plants (Brooks 1987).
While much has been written about serpentine soils and vegetation in California,
accounts of grasslands only have been published for Coyote Ridge (McCarten 1991, Weiss
1999). The objective of this study was to distinguish the woody and herbaceous vegetation of
Coyote Ridge, to relate this vegetation to other known serpentine locations in California, and to
provide data for future management of these plant communities. Sample data were collected and
analyzed to classify the serpentine and related nearby vegetation of Coyote Ridge according to
the U.S. National Vegetation Classification System (Grossman et al. 1998), determining and
definining previously undescribed vegetation types.
METHODS
Study area
Coyote Ridge is south of San Jose, California, and east of Highway 101 along the eastern
side of Santa Clara Valley. It is a long block of primarily serpentine substrate, about 7000 acres
in size spread across 13 miles. Most of the southern half of the ridge was accessible for this
study (see Figure 1 for location map), which was south of Metcalf Road and northwest of
Anderson Dam, and small section of the northern half was accessed on one occasion. Coyote
Ridge is home to numerous plants and animals that are protected under federal and state laws (as
endangered, rare, or of special concern).
The climate is Mediterranean, with relatively cool, moist winters and warm, dry
summers. The mean annual precipitation is around 50 cm, with 87% of it falling between
October and March, and the mean temperatures range from about 9ºC in January to 21.5ºC in
July (through interpolation using the PRISM modeling system by www.climatesource.com).
The majority of soils in the study area are serpentine. Serpentine soils sampled on the
ridge have significantly low calcium to magnesium ratio and low potassium availability (per Earl
B. Alexander, personal research). The nitrogen concentrations, which are usually low in quantity
on serpentine, are about the same as non-serpentine soils in at least some parts of Coyote Ridge
because of recent nitrogen-deposition from adjacent urban development (cf. Weiss 1999). Small
portions of the ridge consist of other substrates, including diabase (crystalline basalt rock),
Franciscan continental marine sediments, alluvium (primarily ultramafic sediments), and
volcanic rock.
Altitude ranges along the ridge from about 80 to 450 m. This area includes flat expanses
along lower-mid slopes and along ridge tops, steep upland slopes, intermittent drainages,
perennial watercourses, and seeps. The vegetation is primarily annual and perennial serpentine
grassland with patchy stands of shrubs, trees, and wetland vegetation.
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Figure1. Map of study area at Coyote Ridge, Santa Clara County, California. Field survey
locations are green points for relevés and blue points for rapid assessments. Serpentine substrate
is the dark blue backdrop while sedimentary and diabase substrates are the lighter backdrop.
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Site selection and sampling
The land ownership of Coyote Ridge is mainly private or restricted, with access by
landowner permission only provided to most of the southern half of the ridge (south of Metcalf
Road) and extremely limited access to a portion of the northeastern quarter. The study area
encompassed the private ownership of UTC, Castle and Cook, and Santa Clara Valley County
Park (managed for motorcycle and gun-rifle use).
A preliminary vegetation classification was developed for the area from the existing
California vegetation classification (Sawyer and Keeler–Wolf 1995), available literature
resources (e.g., Kruckeberg 1984, McCarten 1991), and an initial field reconnaissance (May
2001). Afterwards, a field effort was focused on capturing representative samples of woody and
herbaceous vegetation. The sampling sites were selected subjectively by staff botanists through
identification of homogeneous stands of vegetation (see below paragraph), after reviewing field
reconnaissance trips, true-color aerial photos of the study area, and land accessibility. The
emphasis on sampling was to obtain as many replicate samples for as many vegetation types as
time and resources allowed in the accessible areas, making sure to sample across the differing
environments of hydrology, aspect, geology, etc. Thus, all accessible stands of woody vegetation
were sampled, and a variety of herbaceous stands were selected from accessible roads and trails.
Twenty trained chapter volunteers and three staff from the California Native Plant
Society conducted the sampling in teams, and most of the trained volunteers were amateur
botanists from the Santa Clara Valley Chapter. Sampling dates were chosen from JuneSeptember 2001 and March-August 2002. Two Department of Fish and Game plant ecologists
also provided assistance on eight sampling days. The sampling followed the first version of the
vegetation rapid assessment protocol for the woody plant communities and the relevé protocol
for the herbaceous plant communities (see the www.cnps.org website and Appendix 1). Both
protocols are based on recording information from homogeneous stands of vegetation, which are
identified by subjectively locating areas of homogeneous plant species composition, abundance
and site history. While the protocols follow the same basic premise, the relevé method contains
more detailed measurements of the same fields. Since much less was known in the existing
classification about the herbaceous stands, the relevé method was chosen for sampling this
complex of vegetation. Since more was known about the woody vegetation (and staffing and
time were limited), the rapid assessment method was chosen for this vegetation.
For each stand identified, a list of the major tree, shrub, and/or herb species was recorded
(on average, each rapid assessment list contained 12 native species and any additional non-native
species, and each relevé list contained about 10 to 40 native and non-native species). Each
species was designated a height stratum (low=<0.5 m, medium=>0.5 to 5 m, and tall=>5 m), and
percent cover of the species was estimated to the nearest percentage of ground area covered by
living parts. The percent cover estimates were transformed into ranked categories similar to the
Braun-Blanquet (1965) system (categories: 1=<1%, 2=1-5%, 3=>5-15%, 4=>15-25%, 5=>2550%, 6=>50-75%, 7=>75%).
All survey locations were recorded in Universal Transverse Mercator (UTM) using
global positioning system units (e.g., Garmin 12XL). One point was recorded for each stand
(with an average accuracy of ±6m). A standard set of additional variables was collected as part
of each field sample, which included altitude, degree aspect, degree slope, total cover, total tree
cover, total shrub cover, total herb cover, and geologic substrate. For the analyses, the aspect
was then transformed into a ranked variable, with the following aspect ranks: 1=338-22°, 2=23Vegetation Associations of Coyote Ridge
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67°, 3=68-112°, 4=293-337°, 5=113-157°, 6=Flat, Variable, 7=248-292°, 8=203-247°, 9=158202°. Further, aspect and slope were together ranked into a terrain variable, with the following
terrain ranks: 1=NE aspect & >15% slope, 2=Neutral (SE or NW) or Variable & >15%, 3=NE
& 1-15%, 4=Neutral (SE or NW) or Variable & 1-15%, 5=flat, 6-SW & 1-15%, 7-SW & >15%.
Classification methods
The process of developing a standardized, quantitative classification of Coyote Ridge
involved several major steps. In the following paragraphs a detailed description of the processes
and methods involved are described. In brief, the phases can be summarized as follows:
1. Accumulate existing literature and combine into preliminary classification of vegetation
types
2. Target the various vegetation types using current field sampling to capture all bioenvironments in the study area and fill in the gaps in the existing classification
3. Analyze new plots to develop quantitative classification rules
4. Bring the classification into accordance with the standardized National Vegetation
Classification System
5. Develop keys and descriptions to all the alliances of the mapping area
Existing Literature Review
Beginning in the summer of 2001, information from Sawyer and Keeler-Wolf (1995),
personal communications with regional botanists and ecologists (e.g., N. McCarten, D. Mayall,
and S. Weiss, pers. comm.), and existing literature (e.g., Kruckeberg 1984, McCarten 1991) were
compiled to obtain the most current view of the National Vegetation Classification (NVC, see
NatureServe 2003). This information was developed into a preliminary classification at the
alliance and association level. This initial inventory and a field reconnaissance (with S. Weiss in
May 2001) suggested that about 20 associations existed in the study area.
Cluster Analysis
The analyses of plot data 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 biological patterns. It can be used to objectively
define groups of samples into a formalized classification of community types, using programs
such as TWINSPAN (Hill 1979), Cluster Analysis and Ordination (McCune and Mefford 1997).
Classification and ordination analyses were performed in a complementary approach to
objectively classify the samples and create order out of complex vegetation patterns in the data.
Main groups were defined by similarities in species composition and abundance. When these
analyses show similar results, they substantiate each other and provide a consistent, strong
analysis (Gauch 1982, Parker 1991). Through this process, a classification of the different
natural communities or vegetation types can be scientifically made, based mainly on floristics
and secondarily on environmental factors.
The relevé and rapid assessment data were kept in two discrete classification analyses
because the relevé method had more species identified in plots than the rapid assessment method
species identified in stands. However, the classification of both datasets followed a standard
process. First, the classifications included all sample-by-species information, which were
subjected to two basic cluster analysis runs. The first was based on presence/absence of species
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with no additional cover data considered. This provided a general impression of the
relationships between all the groups based solely on species membership. The second was based
on the standard default run where cover values are converted to 7 different classes using the
following modified Braun-Blanquet (1965) cover categories: 1=<1%, 2=1-5%, 3=>5-15%,
4=>15-25%, 5=>25-50%, 6=>50-75%, 7=>75%. The first four cover classes compose the
majority of the species values. This second run demonstrated the modifications cover values can
make on the group memberships. Prior to these analyses, data were screened for outliers
(extreme values of sample units or species), and they were removed to reduce heterogeneity and
increase normality in the dataset. Samples that were more than three standard deviations away
from the mean were removed (using outlier analysis in PC-ORD), and species that were in fewer
than three samples were removed.
Since plant community datasets are inherently heterogeneous and more than one
underlying gradient usually determines the heterogeneity in plant patterns, a hierarchical
agglomerative Cluster Analysis was employed (McCune and Grace 2002) with Sorenson
distance and flexible beta linkage method at -0.25. A cluster analysis dendrogram is produced
using this technique, whereby samples are grouped together hierarchically into clusters of groups
(from many nested subgroups to 2 main groups). Depending on the size of the data set, the runs
were modified to show from 2 to 15 groups, with the intent to display the natural groupings at
the finest level of classification (the association) rather than the alliance level.
After the Cluster Analysis runs, Indicator Species Analysis (ISA) was employed to
objectively decide what group level to “cut” the dendrogram and explicitly interpret the groups.
Further, ISA was used to designate species that indicate the different groups. ISA produced
indicator values for each species in each of groups within the dendrogram, and these species
were tested for statistical significance using a Monte Carlo technique (Dufrene and Legendre
1997). ISA was repeated at successive group levels from the 2 main groups of the dendrogram
on up to more than 10 groups (i.e., the maximum number of groups allowable, where all groups
have at least 2 samples per group). Since single member groups are not allowable in this
analysis, ISA was run from 2 to 14 groups for the relevé dendrogram, and from 2 to 20 groups
for the rapid assessment dendrogram. 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 level that had the highest number of significant indicators and lowest overall
mean p-value was selected for the final evaluations of the community classification (McCune
and Grace 2002). At this grouping level, plant community names were applied to the samples of
the different groups. Naming conventions followed the floristic units of “associations”, as
defined by the National Vegetation Classification System (Grossman et al. 1998) and the
California Native Plant Society (Sawyer and Keeler-Wolf 1995). An association is defined by a
group of samples that have similar dominant and characteristic species in the overstory and other
important and indicator species, whereby these species are distinctive for a particular
environmental setting. Further, significant indicator species were drawn from the analysis and
applied to the associations.
Following each of these analyses, the consistent groupings were identified and compared
between Cluster Analysis and TWINSPAN. Cluster Analysis with Sorenson distance measure
was compared to TWINSPAN using Euclidean distance measure (McCune and Mefford 1997),
which provides a divisive view of grouping as opposed to the agglomerative grouping in Cluster
Analysis. Congruence of groupings between TWINSPAN and Cluster Analysis was generally
Vegetation Associations of Coyote Ridge
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close. Disparities were resolved by reviewing the species composition of individual samples.
Most of these uncertain plots either represented transitional forms of vegetation that could be
thought of as borderline misclassified plots, or plots with no other similar samples in the data set.
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, a few samples were misclassified in earlier fusions of the cluster analysis, and these
samples 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, pre-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:
a. Screen all sample-by-species data for outliers. Samples that were more than three
standard deviations away from the mean were removed, and species that were in
fewer than three samples were removed.
b. Run presence-absence Cluster Analysis to determine general arrangement of samples.
c. Run cover category Cluster Analysis to display a more specific arrangement of
samples based on species presence and abundance.
d. Run Indicator Species Analysis (ISA) at each of the successive group levels in the
Cluster Analysis output, from 2 groups up to the maximum number of groups (all
groups have at least 2 samples).
e. Settle on the final representative grouping level of each Cluster Analysis to use in the
preliminary labeling.
f. Preliminary label alliance and association for each of the samples, and denote
indicator species from the ISA.
g. Run TWINSPAN to test congruence with the subsetted TWINSPAN divisions,
comparing the general arrangement of samples
h. Develop decision rules for each association and alliance based on most conservative
group membership possibilities based on review of species cover on a plot-by-plot
basis
i. Re-label final alliance labels for each sample and arrange in table of database.
j. 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.
Classification
A classification and key were produced to identify all vegetation types detected in
the fieldwork for this project based on consistent patterns of species composition, abundance,
and habitat/environmental factors. The classification follows a standard floristic hierarchy of the
U.S. National Vegetation Classification System (Grossman et al. 1998) and A Manual of
California Vegetation (Sawyer and Keeler-Wolf 1995), which have naming conventions for
alliances and association. An alliance is the generic unit in the floristic classification. It is based
on the dominant (or diagnostic) species of the stand, which are usually of the uppermost and/or
dominant height stratum. An association is the most basic, fundamental unit of classification.
Associations are subdivisions of alliances based on constant patterns of additional species within
an overall pattern of alliance dominance. Associations are typically geographically more
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specific than alliances, and they tend to be locally distributed and indicative of a certain
environment or ecosystem in a local setting.
In the naming of alliances and associations, species in the uppermost stratum are listed
first, and species differing in strata are separated with a slash (e.g. Quercus agrifolia /
Toxicodendron diversilobum), while species in the same stratum are separated with a dash (e.g.
Quercus lobata - Quercus agrifolia). Because the levels above alliance and association currently
are being re-evaluated, a conservative approach was taken for the formation and other upper
levels of the classification and in keeping with current revisions of the national hierarchy, which
can be found at the end of the report (see Appendix 2).
Ordination analysis
Bray-Curtis ordination was another technique used in the PC-ORD software program to
compare the groups of samples (Bray and Curtis 1957; Gauch 1982; Kent and Coker 1992).
Bray-Curtis ordination first summarizes vegetation patterning through a graphical display of the
similarity among plots, according to their species composition and abundance. Similar plots are
clustered together graphically, and two axes of variation can be displayed at once (Gauch 1982).
Then environmental data are added and related indirectly as a second step in this analysis, in
which environmental data are correlated with the two axes of variation. If certain environmental
factors are significantly correlated with the axes, these environmental factors may be controlling
the vegetation patterns (Kent and Coker 1992).
Key
The key provides general choices and information on the physiognomy of the vegetation
and the different environments based on wetland/upland position. This approach in the key was
chosen: 1) to reduce the length and redundancy common to dichotomous keys, and 2) because
such a guide can be easily used by non-botanists/plant ecologists. It 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. The vegetation key is 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 of estimation of cover of these species.
The key is first broken into major units based on dominant plant life form: trees, shrubs
and herbs. Within these groups it is further divided by coniferous/broadleaf evergreen,
chaparral/coastal sage scrub, wetland/upland distinctions, graminoid/forb distinctions, etc. Since
the vast majority of vegetation in the project area is herbaceous, this portion of the key is the
most complicated.
Description Writing
Following the analysis of field data and development of the classification and key, brief
alliance-level descriptions were written and based on available literature. Association-level
descriptions were written in two formats, depending on the sample size: 1) associations with
only 1 sample described in brief description of species and environmental composition, with
comparison to existing references; 2) associations represented by 2 or more samples described
using the currently available template provided by NatureServe. The two primary writers were
Sau San and Julie Evens (California Native Plant Society). Todd Keeler–Wolf (California
Department of Fish and Game) edited all of the descriptions. When writing the descriptions the
following standards were set:
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1. Dominant or co-dominants species: Must be in at least 80 percent of the samples, with at
least 30 percent relative cover in all samples.
2. Characteristic/Diagnostic species: Must be present in at least 80 percent of the samples,
with no restriction on cover.
3. Abundant species: Must be present on at least 50 percent of the samples, with at an average
of at least 30 percent relative cover in all samples.
4. Often/usually occurring species: Must be present in at least 50 percent of the samples, with
no restriction on cover.
5. Minimum sample size for 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 by photo-interpretation signature.
6. Open: Used to describe individual layers of vegetation (tree, shrub, herb, or subdivisions of
them) where the cover is generally less than 33 percent absolute cover
7. Intermittent: Used to describe individual layers of vegetation (tree, shrub, herb, or
subdivisions of them) where there is 33-66 percent absolute cover
8. Continuous: Used to describe individual layers of vegetation (tree, shrub, herb, or
subdivisions of them) where there is greater than 66 percent absolute cover
9. 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).
10. 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.
11. Stand: Is 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.
12. Woody plant: Is 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.
13. Tree: is a one-stemmed woody plant that normally grows to be greater than 5 meters tall.
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14. Shrub: is normally a multi-stemmed woody plant that is between 0.2 meters and 5 meters
tall. Definitions are blurred at the low and the high ends of the height scales.
15. Herbaceous plant: Is any species of plant that has no main woody stem-development, and
includes grasses, forbs, and perennial species that die back seasonally.
16. 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.
17. Woodland: In the National Vegetation Classification, a woodland is defined as a treedominated stand of vegetation with between 25 percent and 60 percent cover of trees.
18. Sparsely wooded: There are stands with trees conspicuous (generally at least 10% absolute
cover), but less than 25 percent cover may occur over shrubs as the domi
nant canopy
(sparsely wooded shrubland) or herbaceous cover (sparsely wooded herbaceous).
19. Rare and endangered plants: Listed as per CNPS (2003) Online Inventory of Rare and
Endangered Plants
20. Conservation rank: Listed by the state Nature Conservancy Heritage Programs, these are
the “Global” and “State” ranks as seen below:
a. G1 and S1: Fewer than 6 viable occurrences worldwide and/or 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
21. Sample(s): Listed by their survey numbers from the vegetation databases, and indicated
using the following: relevé samples begin with the alpha code “COYO.”, and Rapid
Assessments begin with the alpha code “COYOT”.
RESULTS
Following the 2001-2002 sampling effort by the CNPS Vegetation Program staff and
Chapter volunteers, 110 vegetation rapid assessment surveys and 90 relevé plots were conducted.
A total of 329 species were identified in the samples (see Appendix 3). Of these species, 12 are
listed as rare species (see Appendix 4).
Vegetation Rapid Assessment (RA) sampling occurred at 98 woody stands and 13
herbaceous stands. For the RA analyses, 97 samples were used after deleting 1 outlier woody
plot and 13 outlier herbaceous plots. Also, 96 species were used after deleting 132 species that
were in fewer than three samples. The Cluster Analysis dendrogram was interpreted at the 18group level (see Figure 2), because the Indicator Species Analysis had the highest number of
significant indicators (46 species) and lowest average p-value (0.17) at the cluster level of 18
groups. In interpreting the Cluster Analysis and developing group membership, a classification
of 17 plant associations were defined and represented by at least 3 samples. Thirteen other
associations were defined and represented by one to two samples, which were unique types in the
study area or which were comparable to other locations in the Coast Ranges of California.
Relevé sampling occurred at 86 herbaceous stands and 4 woody stands. For the analyses,
84 samples and 138 species were used after deleting 4 outlier woody samples, 2 herbaceous
samples, and 80 species. The Cluster Analysis dendrogram was interpreted at 14 groups (see
Figure 3 for sample dendrogram). The Indicator Species Analysis had the highest number of
significant indicators (48 species) at the cluster level 11 and the lowest average p-value (0.21) at
the cluster levels with both the 12 and 14 groups. While there was a difference in the number of
indicator species and average p-value for the group levels, the highest group-level was selected
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Final class
Artemisia californica-Salvia mellifera
Artemisia californica-Salvia mellifera
Artemisia californica-Salvia mellifera
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Artemisia californica/Eschscholzia californica/Grass
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Artemisia californica-Ceanothus ferrisiae
Artemisia californica-Ceanothus ferrisiae
Artemisia californica-Ceanothus ferrisiae
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Arctostaphylos glauca-Artemisia californica-Salvia mellifera
Adenostoma fasciculatum-Arctostaphylos glauca
Adenostoma fasciculatum-Arctostaphylos glauca
Adenostoma fasciculatum (pure)
Adenostoma fasciculatum-Salvia mellifera
Salvia mellifera (pure)
Salvia mellifera (pure)
Salvia mellifera (pure)
Salvia mellifera (pure)
Salvia mellifera (pure)

Sample ID
COYOT100
COYOT094
COYOT081
COYOT007
COYOT070
COYOT057
COYOT066
COYOT033
COYOT080
COYOT093
COYOT048
COYOT053
COYOT050
COYOT084
COYOT087
COYOT111
COYOT012
COYOT109
COYOT017
COYOT018
COYOT110
COYOT015
COYOT019
COYOT016
COYOT013
COYOT014
COYOT021
COYOT023
COYOT022
COYOT020
COYOT034
COYOT031
COYOT025
COYOT082
COYOT029
COYOT099
COYOT098
COYOT024
COYOT096
COYOT041
COYOT067
COYOT078
COYOT071

Diagram (splits closest to the left are ecologically more closely related than splits to the right)
----------|
----------|--|
-------------|--------|
--|-------------------|
|
--|
|--------|--------|
|
------------------|------------|
|
|
------------------|
|
|
-------------|-----|
|-------------|
|
-|-----------|
|
|
|
|
-|
|----------|
|
|
|
----|---|
|
|
|
|
|
----|
|----------|
|-----|
|
|
--------|
|
|
|
-----|-------------|
|
|
|
-----|
|----------|
|
|
-------------------|
|-------|
|
--|--------|
|
|
|
--|
|------|
|
|
|
---|-------|
|
|
|
|
|--|
|--|
|
|
|
|
| |
|
|
|
------|-----------| |------------------|
|
|
|
------|
|
|
|
|
|
---------------------|
|---------|
|
|
--------|--------------|
|
|
|
--------|
|----------------|
|---|
---|------|
|
|
---|
|------------|
|
----------|
|
|-------------|
|
|
|-----------------|
|
--------------|
|-----------|
|
--------|-----------------------|
|
|
--------|
|---|
|
|--------------------------|
|
|
|
|
|----------------|
|
|
---------------------------|
|---------|
|----|
|
|
|-----------|
|
-----|
|------------------------------|
|-|
|
| |--------------|
--|

Figure 2: Example of the cluster analysis of rapid assessment data showing the arrangement and relationship of plots in the clustering diagram and their final
names is shown in the following figure. Each differently colored group indicates the cluster analysis groupings.
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Final class
Plantago erecta-Lolium multiflorum/Lichen rocky

Sample ID
COYO.003

Diagram (splits closest to the left are ecologically more closely related than splits to the right)
---|--|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.038

---|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.013

--|---|

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.027

--|

|-------|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.056

--|-------| |

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.066

--|

|--------|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.061

----------|

|

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.006

---------|----------|

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.033

|--------|

|-----------|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.043

|

|

|

Lolium multiflorum-Nassella pulchra-Calystegia collina

COYO.044

------------|-----|

|

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.050

-----|------|

|----------|

|

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.053

-----|

|

|-|

Lolium multiflorum-Nassella pulchra-Calystegia collina

COYO.057

-----|------------|

| |

Plantago erecta-Lolium multiflorum/Lichen rocky

COYO.058

-----|

| |

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum

COYO.021

-----------|-------|

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum

COYO.045

-----------|

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum

COYO.048

-------------------|

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum

COYO.029

----------------------------|

|

|

Melica torreyana

COYO.012

-------------|-----------|

|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.018

-----------|-|

|

|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.019

-----------|

|-----------------|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.024

|---|

|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.031

|

|

|--|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.041

----|

|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.025

|------------|

|

|

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora

COYO.032

|

|

|

Vulpia microstachys-Plantago erecta

COYO.022

-|--------|

|

|

Vulpia microstachys-Plantago erecta

COYO.042

-|

|

|

Vulpia microstachys-Plantago erecta

COYO.023

----------|

|

|

Elymus multisetus-Plantago erecta-Lolium multiflorum

COYO.054

-----------------------|---------|

|

|

|

Melica torreyana

COYO.068

-----------------------|

|-------|

|

Elymus multisetus-Plantago erecta-Lolium multiflorum

COYO.046

------|-------------|

|

|

Elymus multisetus-Plantago erecta-Lolium multiflorum

COYO.062

------|

|

|

Elymus multisetus-Plantago erecta-Lolium multiflorum

COYO.047

|-------------------|

|--------|

|

Elymus multisetus-Plantago erecta-Lolium multiflorum

COYO.049

|

|

|

|-----|

|-|

| |

|--------|

| |----|

|------------| |

|--------|

|-----------|

|----------------------|
|------|

|----------|

|

Figure 3: Example of the cluster analysis of relevé data showing the arrangement and relationship of plots in the clustering diagram and their final names is
shown in the following figure. Each differently colored group indicates the cluster analysis groupings

to retain as much differentiation as possible. The interpretation of the cluster analysis produced a
classification of 10 associations that were represented by at least 3 samples, and 7 associations
represented by 1 to 2 samples.
Reviewing all the woody vegetation types, 9 are similar to association definitions in
existing literature, 20 are identified as provisional types (having <10 samples with new
association information), and one is identified as a new type (having at least 10 samples with
new association information). The provisional and new types are unlike any previously defined
associations. Reviewing all the grassland vegetation types, two are correlated with existing
literature, 12 are identified as provisional types, and 3 are identified as new types. The sampling
appears to have under-represented some of the rare vegetation types. However, these types are
based on their rare edaphic environments within the study area, these are relatively unique
samples, which are considered important and described separately in the results. They were
often the only representatives of rare alliances defined from areas beyond the boundary of the
study, or they were the only representatives of alliances that are more common in other areas of
California. In some cases they represented unusual species groupings here-to-fore un-described
and were viewed as affording perspective into unusual vegetation types that deserve additional
sampling.
CLASSIFICATION
The associations in the final classification are listed below (see Table 1). Each is titled
with the association name and includes an author if the association has been defined prior to this
report. It also includes a sample size based on the number of samples collected in this report
used to develop the description. Following the scientific name in the list the sample size and
substrate (S=serpentine, NS=non-serpentine). Further, the rare plants were grouped by
association to show their affiliation to the defined plant communities (see Table 2).
There were 3 new herb associations and 1 new shrub association defined using data
collected and analyzed during the course of this project that have been sampled in 10 or more
samples. These are indicated with the statement “(new)” at the end of the association name.
Further, there were 12 new herb and 20 new tree and shrub associations represented with less
than 10 samples and therefore are considered provisional and require additional field data. These
are indicated by “(provisional)” following the name of the association. While some associations
may have little data available for the classification and description, they have been defined for
two different reasons: 1) so that they can be established as types in situ and compared to other
areas where the plant community is more common, or 2) so that they can be represented as rare
communities to be compared to other similar locations, especially the serpentine associations.
For example, there is a minor portion of the study has non-serpentine substrate and some nonserpentine plant communities were documented in the project, yet the plant communities are only
found in a few stands and in turn encompass a small extent of the study area. With providing as
much information as possible in the classification, key, and descriptions, it is hoped that future
efforts could build on the knowledge of vegetation on serpentine and adjacent substrates.
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Table 1. Final classification of vegetation associations from Coyote Ridge, Santa Clara Valley,
California. For each association, the sample size, global and state ranking (G and S), and type of
substrate (S=Serpentine, NS=Non-Serpentine) are listed at the end of the scientific name in
brackets.
I. Subclass: Forest and Woodland. Trees usually over five meters tall with their crowns interlocking
(generally forming 25–100% cover).
I.A. Group: Evergreen forest and woodland. Evergreen species generally contribute greater than 75
percent of the total tree cover.
I.A.6.N.b. Lowland or submontane winter–rain evergreen sclerophyllous forest and woodland
Quercus agrifolia/Artemisia californica/Grass Woodland Association (Allen et al. 1989), [n=1, G4
S4, S and NS]
Coast Live Oak / California Sagebrush / Grass Woodland Association
Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest
Association (Allen et al. 1989), [n=3, G4 S4, S and NS]
Coast Live Oak / Toyon - Pacific Poison-Oak Woodland and Forest
Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland Association (provisional), [n=3,
G3 S3?, S]
Coast Live Oak / Hoary Coffeeberry / Short-spiked Hedge Nettle Woodland
Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest Association (Allen et al.
1989), [n=3, G4 S4, S and NS]
Coast Live Oak / Pacific Poison-Oak/ Grass Shrubland
Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/Grass
Forest Association (provisional), [n=6, G2 S2?, S]
Coast Live Oak – California-Laurel / Bigberry Manzanita - Pacific Poison-Oak / Grass Forest
Quercus agrifolia-Umbellularia californica/Grass Woodland Association (provisional), [n=2, G4 S4,
S]
Coast Live Oak - California-Laurel /Grass Woodland
Quercus agrifolia-Quercus lobata/Toxicodendron diversilobum/Grass Woodland Association (Allen et
al. 1989), [n=1, G3 S3, S and NS]
Valley Oak – Coast Live Oak / Poison Oak Woodland Association
Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron
diversilobum/Melica torreyana Forest Association (provisional), [n=4, G2 S2, S]
California-Laurel - Coast Live Oak / Toyon - Pacific Poison-Oak / Torrey’s Melic Grass Forest
I.A.4.N.a. Rounded-crowned temperate or subpolar needle-leaved evergreen woodland
Pinus sabiniana/Grass-Herb (Lolium multiflorum-Nassella spp.-Plantago erecta) Association
(provisional), [n=1, G3 S3, S and NS]
Foothill Pine /Grass-Herb Association
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland Unique
Stands (provisional), [n=4, G1 S1, S]
Foothill Pine / Coast Sagebrush - Coyote Ceanothus - Toyon Woodland
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I.B. Group: Deciduous forest and woodland. Deciduous tree species generally contribute greater than
75 percent of the total tree cover
I.B.2.N.b. Temporarily flooded cold deciduous woodland
Platanus racemosa- Quercus agrifolia-Populus fremontii-Salix laevigata Woodland Association
(provisional), [n=1, G2 S2, S and NS- alluvial]
California Sycamore - Coast Live Oak - Fremont Cottonwood - Red Willow Woodland Association
II. Subclass: Shrubland. Shrubs or trees usually 0.5 to five meters tall with individuals or clumps not
touching to interlocking (generally forming greater than 25 percent canopy cover).
II.A. Group: Evergreen shrubland. Evergreen species generally contribute greater than 75 percent of
the total shrub and/or tree cover.
III.A.2.N.c. Sclerophyllous temperate broad-leaved evergreen shrubland (some are
intermittently flooded)
Adenostoma fasciculatum (pure) Shrubland Association (Gordon and White 1994, NatureServe et al.
2003b), [n=1, G4 S4, NS]
Chamise (pure) Shrubland Association
Adenostoma fasciculatum-Heteromeles arbutifolia/Melica torreyana Shrubland Association
(provisional), [n=1, G2 S2?, S]
Chamise – Torrey’s Melic Grass Shrubland Association
Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland Association
(provisional), [n=2, G3 S3?, S and NS]
Chamise - Bigberry Manzanita - Monkeyflower Shrubland Association
Adenostoma fasciculatum-Salvia mellifera (pure) Shrubland Association (Gordon and White 1994,
Sawyer and Keeler-Wolf 1995), [n=1, G4 S4, NS]
Chamise – Black Sage (pure) Shrubland Association
Arctostaphylos glauca Mixed (-Artemisia californica-Salvia mellifera) Shrubland Association
(provisional), [n=6, G2 S2?, S and NS]
Bigberry Manzanita Mixed (-California Sagebrush-Black Sage) Shrubland Association
Arctostaphylos glauca/Melica torreyana Shrubland Association (provisional), [n=9, G2 S2?, S]
Bigberry Manzanita/Torrey’s Melic Grass Shrubland
Cercocarpus betuloides-Adenostoma fasciculatum-Mimulus aurantiacus Shrubland Association
(provisional), [n=1, G3 S3, NS]
Birchleaf Mountain Mahogany - Chamise - Monkeyflower Shrubland Association
Prunus ilicifolia/Toxicodendron diversilobum/Grass Shrubland Association (provisional), [n=2, G2 S2,
S]
Hollyleaf Cherry - Poison Oak / Grass Shrubland Association
Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland Association
(provisional), [n=6, G3 S3?, S and NS-diabase]
Leather Oak - Bigberry Manzanita - Chaparral Silktassel / Torrey’s Melic Grass Shrubland
Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland Association
(provisional), [n=3, G2 S2?, S]
Leather Oak – Bigberry Manzanita (Coast Sagebrush) /Grass Shrubland
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Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland Association
(provisional), [n=3, G3 S3?, S and NS]
Leather Oak - Toyon - California Bay Shrubland
Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland Association (provisional),
[n=2, G2 S2?, S]
Leather Oak -Hoary Coffeeberry- Bigberry manzanita Shrubland
Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus Shrubland Association
(provisional), [n=3, S1 G1, S]
Hoary Coffeeberry / Hamilton Thistle- Seep Monkeyflower Shrubland
III.A.4.N.a .Microphyllous evergreen shrubland
Baccharis pilularis/Annual Grass Shrubland Association (NatureServe et al. 2003a), [n=1, G4 S4, NS]
Coyote Brush / Annual Grass Shrubland Association
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland Association
(provisional), [n=5, G3 S3?, S and NS]
Coyote Brush - Coast Sagebrush - Toyon Shrubland
III.B. Group: Deciduous shrubland. Deciduous species generally contribute greater than 75 percent
of the total shrub and/or tree cover.
III.B.2.N.? Drought-deciduous temperate winter-rain broad-leaved evergreen shrubland
Artemisia californica-Ceanothus ferrisiae Shrubland Unique Stands (provisional), [n=4, S1 G1 S1 and
NS]
Coast Sagebrush – Coyote Ceanothus Shrubland
Artemisia californica/Eschscholzia californica-Grass Shrubland Association (new), [n=12, G3 S3, S
and NS]
Coast Sagebrush / California Poppy - Grass Shrubland
Artemisia californica-Salvia mellifera (pure) Shrubland Association (Desimone and Burk 1992,
Gordon and White 1994), [n=3, G4 S4, S and NS]
Coast Sagebrush - Black Sage Shrubland
Salvia mellifera (pure) Shrubland Association (Desimone and Burk 1992), [n=5, G4 S4, S and NS]
Black Sage Shrubland
V. Sub-class: Herbaceous vegetation. Graminoids and/or forbs (including ferns) generally form greater
than 10 percent cover with woody cover usually less than 10 percent.
V.A. Group: Perennial graminoid vegetation. Graminoids over one meter tall when inflorescences
are fully developed, generally contributing to greater than 50 percent of total herbaceous cover.
V.B.2.N.d. Temporarily flooded temperate perennial forb vegetation
Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland Association (new), [n=12,
S1 G1, S]
Mt Hamilton Thistle - Twotooth Sedge – Meadow Barley Forbland Association
Cirsium fontinale-Hemizonia congesta var. luzulifolia Forbland Association (provisional), [n=2, S1
G1, S]
Hamilton Thistle – Hayfield Tarweed Forbland Association
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Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland Association (provisional), [n=3, S1
G1, S]
Mt Hamilton Thistle - Seep Monkeyflower - Short-spiked Hedge Nettle Forbland Association
Juncus xiphioides Herbaceous Association (provisional), [n=1, G2 S2?, S]
Irisleaf Rush Herbaceous Association
Leymus triticoides-Lolium multiflorum Grassland Association (provisional), [n=1, G2 S2, S and NS]
Creeping Ryegrass - Italian Ryegrass Association
V.D. Annual graminoid or forb vegetation. Graminoids or forbs usually less than 0.5 meter tall when
inflorescences are fully developed, generally contributing greater than 50 percent of total herb cover.
V.D.2.N.c.?? Short temperate annual forbs?
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland Association (redefined from
existing literature including McCarten 1991), [n=8, G2 S2?, S]
Dwarf Plantain – California Goldfields - Erect Dwarf- Cudweed Forbland Association
Plantago erecta-Lolium multiflorum/Lichen Rocky Forbland Association (redefined from existing
literature including McCarten 1991), [n=13, G3 S3, S]
Dwarf Plantain - Italian Ryegrass / Lichen Rocky Forbland Association
V.D.2.N.d. Short temperate annual grassland
Aegilops triuncialis - Hemizonia congesta Herbaceous Association (provisional), [n=1, G3 S3, S]
Barbed Goatgrass - Hayfield Tarweed Herbaceous Association
Avena barbata-Avena fatua Grassland Association (provisional), [n=1, G4 S4, NS]
Slender Wild Oat - Wild Oat Grassland Association
Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland Association
(provisional), [n=5, G3 S3, S]
Soft Brome - Common Fiddleneck - Leporinum Barley Grassland Association
Elymus multisetus-Plantago erecta-Lolium multiflorum Grassland Association (provisional), [n=7, G2
S2?, S]
Big Squirreltail - Dwarf Plantain - Italian Ryegrass Grassland Association
Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland Association (provisional), [n=4, G3
S3, S and NS]
Italian Ryegrass - Hemizonia congesta (-Mixed Herb) Grassland Association
Melica torreyana Grassland Association (provisional), [n=2, G2 S2?, S]
Torrey’s melicgrass Grassland Association
Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland
Association (new), [n=11, S2 G2?, S and NS]
Italian Ryegrass - Purple Needlegrass - Gambel's Dwarf Milkvetch - Shining Pepperweed Grassland
Association
Lolium multiflorum-Nassella pulchra-Calystegia collina Grassland Association (new), [n=13, S2 G2?,
S]
Italian Ryegrass - Purple Needlegrass - Coast Range False Bindweed Grassland Association
Phalaris aquatica-Avena barbata Grassland Association (provisional), [n=2, G4 S4?, S and NS]
Harding Grass - Slender Wild Oat Grassland Association
Vulpia microstachys-Plantago erecta Grassland Association (provisional), [n=6, G3 S3, S and NS]
Small Fescue - Dwarf Plantain Grassland Association
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Table 2. List of rare species with the number of occurrences denoted per association
Scientific Name
Castilleja affinis subsp.
neglecta

Alliance
Association
Artemisia californica Artemisia californica/Eschscholzia californica-Grass
Bromus hordeaceus

Ceanothus ferrisiae

Cirsium fontinale var.
campylon

Dudleya setchellii

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp.
leporinum

n-Sp n-Assoc
1
12
1

5

Arctostaphylos glauca Arctostaphylos glauca Mixed (-Artemisia californica-Salvia mellifera)

2

6

Artemisia californica Artemisia californica-Ceanothus ferrisiae
Baccharis pilularis
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia
Pinus sabiniana
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles
arbutifolia

3
3
4

3
5
4

Arctostaphylos glauca Arctostaphylos glauca/Melica torreyana

1

9

Artemisia californica Artemisia californica/Eschscholzia californica-Grass
Cirsium fontinale
Cirsium fontinale-Carex serratodens-Hordeum brachyantherum
Cirsium fontinale-Hemizonia congesta
Cirsium fontinale-Mimulus guttatus-Stachys pycnantha
Juncus xiphioides
Juncus xiphioides
Quercus agrifolia
Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha
Quercus durata
Quercus durata -Rhamnus tomentella-Arctostaphylos glauca
Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass
Quercus durata-Heteromeles arbutifolia-Umbellularia californica
Quercus lobata
Quercus agrifolia-Quercus lobata/Toxicodendron diversilobum/Grass

1
12
2
3
1
2
2
1
1
1

12
12
2
3
1
3
2
3
3
1

Rhamnus tomentella

3

3

3
4
2

9
12
5

1

7

Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus

Arctostaphylos glauca Arctostaphylos glauca/Melica torreyana
Artemisia californica Artemisia californica/Eschscholzia californica-Grass
Bromus hordeaceus Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp.
leporinum
Elymus multisetus
Elymus multisetus-Lolium multiflorum-Plantago erecta

Scientific Name

Alliance
Melica torreyana
Nassella pulchra
Prunus ilicifolia
Plantago erecta
Quercus durata

Association
n-Sp n-Assoc
Melica torreyana
2
2
Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium 1
11
nitidum
Prunus ilicifolia/Toxicodendron diversilobum/Grass
1
2
Plantago erecta-Lolium multiflorum/Lichen Rocky
6
15
Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass
1
3

Erysimum franciscanum

Artemisia californica Artemisia californica/Eschscholzia californica-Grass
Plantago erecta
Plantago erecta-Lolium multiflorum/Lichen Rocky
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora
Plantago erecta-Lolium multiflorum/Lichen Rocky
Vulpia microstachys Vulpia microstachys-Plantago erecta

1
1
1
2
3

12
15
8
15
3

Fritillaria liliacea

Vulpia microstachys

Vulpia microstachys-Plantago erecta

1

3

Hoita strobilina

Quercus lobata

Quercus agrifolia-Quercus lobata/Toxicodendron diversilobum/Grass

1

1

1

12

7
2
1
1
2
6

12
2
1
4
2
11

10
1
2
8
1
2

14
1
8
15
2
6

1

2

Lessingia micradenia var. Artemisia californica Artemisia californica/Eschscholzia californica-Grass
glabrata
Cirsium fontinale
Cirsium fontinale-Carex serratodens-Hordeum brachyantherum
Cirsium fontinale-Hemizonia congesta
Leymus triticoides
Leymus triticoides-Lolium multiflorum
Lolium multiflorum Lolium multiflorum-Hemizonia congesta(-Mixed herb)
Melica torreyana
Melica torreyana
Nassella pulchra
Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium
nitidum
Lolium multiflorum-Nassella pulchra-Calystegia collina-Mixed herb
Pinus sabiniana
Pinus sabiniana/Grass-Herb (Nassella, Bromus, Lolium, etc)
Plantago erecta
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora
Plantago erecta-Lolium multiflorum/Lichen Rocky
Prunus ilicifolia
Prunus ilicifolia/Toxicodendron diversilobum/Grass
Quercus durata
Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica
torreyana
Quercus durata -Rhamnus tomentella-Arctostaphylos glauca
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Scientific Name

Alliance
Rhamnus tomentella
Salvia mellifera

Association
n-Sp n-Assoc
Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus 1
3
Salvia mellifera (pure)
1
5

Linanthus ambiguus

Elymus multisetus
Plantago erecta

Elymus multisetus-Lolium multiflorum-Plantago erecta
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora
Plantago erecta-Lolium multiflorum/Lichen Rocky
Vulpia microstachys-Plantago erecta

1
2
3
1

6
8
15
3

Malacothamnus arcuatus* Quercus durata

Quercus durata-Heteromeles arbutifolia-Umbellularia californica

1

3

Streptanthus albidus subsp. Cirsium fontinale
albidus
Melica torreyana
Nassella pulchra
Plantago erecta

Cirsium fontinale-Mimulus guttatus-Stachys pycnantha

1

3

Melica torreyana
Lolium multiflorum-Nassella pulchra-Calystegia collina-Mixed herb
Plantago erecta-Lolium multiflorum/Lichen Rocky

1
3
1

2
14
15

1

12

1

5

3
2
2
4

12
7
4
11

8
2
11
2
1

14
8
15
3
3

Vulpia microstachys

Streptanthus albidus subsp. Artemisia californica Artemisia californica/Eschscholzia californica-Grass
peramoenus
Bromus hordeaceus Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp.
leporinum
Cirsium fontinale
Cirsium fontinale-Carex serratodens-Hordeum brachyantherum
Elymus multisetus
Elymus multisetus-Lolium multiflorum-Plantago erecta
Lolium multiflorum Lolium multiflorum-Hemizonia congesta(-Mixed herb)
Nassella pulchra
Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium
nitidum
Lolium multiflorum-Nassella pulchra-Calystegia collina-Mixed herb
Plantago erecta
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora
Plantago erecta-Lolium multiflorum/Lichen Rocky
Vulpia microstachys Vulpia microstachys-Plantago erecta
Quercus agrifolia
Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha
*Jepson flora recognizes this within M. fasciculatus

ORDINATION
The Bray-Curtis ordination of relevé samples in species space graphically revealed the
following trends: The first two axes explained most of the variation in the ordination (62.5%
overall). Axis 1 explained 52.6% of the overall variation, and Axis 2 explained 9.9% of the
variation (See Figure 4). The Bray-Curtis ordination of the rapid assessment samples graphically
revealed the following: The first three axes explained most of the variation in the ordination
(44.1% overall). Axis 1 explained 19.6%% of the overall variation, and Axis 2 explained 7.8%
of the variation, and Axis 3 explained 16.7% of the variation (See Figure 5).
In both ordinations, the moisture regime had a strong negative correlation with the first
axis. Specifically, the wetland and riparian associations appeared on the left-hand side of the
graphs, and the drier associations appeared on the right-hand side of the graph. Further, the
herbaceous associations in Figure 4 showed additional negative correlations with moisture
regime, including the ranking of Cowardin (wetland-palustrine versus upland), the percentage of
exposed surface water, and the ranking of hydrologic saturation (semipermanent flooding versus
seasonally flooding versus intermittent to no flooding).
Additional trends appeared in the relevé ordination of herbaceous surveys (Figure 4).
The first axis had a positive correlation with number of species, whereby samples on the righthand side of the graph have more species richness. Also, the second axis had a positive
correlation with percent non-native cover relative to native cover, whereby samples with strong
invasions of weeds appeared in the top of the graph.
In the rapid assessment ordination (Figure 5), other trends appeared with the second and
third axis. The first axis has a negative correlation with percent hardwood overstory cover,
where forested samples are on the left-hand side of the graph. The second axis had a positive
correlation with ranked aspect, whereby the samples on the top of the graph have warmer
(southerly) exposures while the samples on the bottom have cooler (northerly) exposures. The
ranked terrain is another indication of this trend in the second axis, where steeper southerly
slopes are on the top and steeper northerly slopes are on the bottom. The third axis showed
correlations with herbaceous and shrub cover, where samples on the top left-hand side of the
graph had more herbaceous cover (e.g., the Rhamnus/Cirsium association), and the bottom righthand side of the graph had more shrub cover (e.g., samples of Arctostaphylos glauca
associations). Further, there was apparent variation in geology for the rapid assessment
ordination, where the associations on diabase (such as Salvia mellifera and Adenostoma
fasciculatum) appear mostly within the upper right-hand side of the graph, and the samples on
serpentine/sedimentary edges mostly appear in the lower right-hand side (see Figure 6).
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Axis 2

Alliance
1-Aegilops triuncialis
2-Avena spp.
3-Bromus hordeaceus
4-Cirsium fontinale
5-Elymus multisetus
6-Lolium multiflorum
7-Nassella pulchra
8-Melica torreyana
9-Phalaris aquatalis
10-Plantago erecta
11-Quercus spp.
12-Vulpia microstachys

PercentNN
S1 Cover

Hydrolog
Cowardin

%Water
MacroTop
COY O. 069

Num_Spp

Axis 1

Figure 4. Graph from the Bray-Curtis ordination of the relevé samples, which are colored by their corresponding
alliance. Axis 1 (the horizontal axis) explained 52.6% of the overall variation, and Axis 2 (vertical axis) explained
9.9%
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Alliance
1-Adenostoma
2-Adenostoma-Arctostaphylos
3-Adenostoma-Salvia
4-Arctostaphylos
5-Artemisia
6-Artemisia-Salvia
7-Baccharis
8-Cercocarpus
9-Pinus
10-Prunus
11-Quercus agrifolia
12-Quercus durata
13-Rhamnus
14-Salvia
15-Umbellularia

Axis 2

AspNum2
Terrain

Upl_Wet
Hdwd%

Axis 1

Alliance
1-Adenostoma
2-Adenostoma-Arctostaphylos
3-Adenostoma-Salvia
4-Arctostaphylos
5-Artemisia
6-Artemisia-Salvia
7-Baccharis
8-Cercocarpus
9-Pinus
10-Prunus
11-Quercus agrifolia
12-Quercus durata
13-Rhamnus
14-Salvia
15-Umbellularia

Axis 3

Herb%
Upl_Wet

Hdwd%

Shrub%

Axis 1

Figure 5. Graphs from the Bray-Curtis ordination of the rapid assessment surveys, which colored by their
corresponding alliance. Axis 1 (both horizontal axes) explained 19.6%% of the overall variation, Axis 2 (first
vertical axis) explained 7.8% and Axis 3 (second vertical axis explained 16.7%.
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Substrate
1-Serpentine
2-Serpentine edge
3-Diabase
4-Volcanic

Axis 2

AspNum2
Terrain

Upl_Wet
Hdwd%

Axis 1

Figure 6. Graph from Bray-Curtis ordination of the rapid assessment surveys, which are colored by their
corresponding geologic substrate. Axis 1 (horizontal axes) explained 19.6%% of the overall variation, Axis 2 (first
vertical axis) explained 7.8%.
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DISCUSSION
During the sampling and analysis of the Coyote Ridge data, numerous lessons were
learned in the course of three years. First, this project demonstrated the significant role that
volunteer amateur botanists can play in accomplishing a coordinated vegetation sampling effort
for classification, including over 1000 hours of volunteer time. The volunteer force from the
local Santa Clara Valley chapter of CNPS provided many added benefits – willing persons
assisting in data collection, people taking extra photographs of field sites and plants, extra
vehicle drivers maneuvering on dirt roads, and broader perspectives provided on the natural
history. Further, the research has provided the chapter with a greater arsenal of information,
which can be applied to on-going conservation and management efforts.
Working with volunteers also required a strong organizational effort by the CNPS staff.
Staff had to be very organized and patient while planning field days across various volunteers’
schedules (which varied from day to day and hour to hour). Since sampling vegetation takes a
significant number of hours per day and strong attention to detail, it was also necessary to have
well-trained staff on-hand during the entire process. A consistent presence from enthusiastic
staff people insured that work was thoroughly completed and that the data had integrity. Further,
the project was truly collaborative, including agency staff (e.g., California Department of Fish
and Game, Santa Clara County Open Space Authority, and Santa Clara County Park and
Recreation Department) as well as CNPS staff and chapter volunteers, all of who spent countless
hours in the survey effort.
While Coyote Ridge is less than 10,000 acres in size, a surprising diversity of 47
vegetation associations was defined from this relatively circumscribed area. In addition, many of
these associations are newly described (36 new and new-provisional types). It is likely that
additional field sampling in the Central and North Coast will substantiate many of the
provisional associations, such as in the Santa Teresa Hills where many of the same associations
have been personally observed. Nevertheless, many of these plant communities are unique or
rare (i.e., 6 with proposed listing as G1 S1, 16 as G2 S2, and 14 as G3 S3), as based on current
region-wide knowledge of vegetation. Thus, the resulting key and descriptions hopefully will
afford further refinement to the understanding of localized serpentine and adjacent vegetation in
California, both from the standpoint of classification and mapping.
The diversity in vegetation is partially attributable to Coyote Ridge having variable water
moisture. In areas of high moisture availability associated with serpentine springs/seeps and wet
depressions, the endangered Mt Hamilton thistle (Cirsium fontinale var. campylon) formed
predominant associations. Along moist, northwest to southeast-facing slopes on serpentine
occurred an association of California goldfields (Lasthenia californica) and dwarf plantain
(Plantago erecta). Primarily along more austere, southeast- and southwest-facing slopes on
serpentine occurred an association of dwarf plaintain, lichen, and Italian ryegrass (Lolium
multiflorum).
While the main geology of Coyote Ridge is serpentine, there are embedded igneousdiabase and adjacent continental sedimentary rock substrates, creating a complex mineralogy.
On each of these parent materials, there are variable slopes and aspects that provide different
levels of insolation and different moisture regimes upon which different plants become
established. For example, on a north-facing slope with diabase substrate, an association of
mountain-mahogany and chamise was surveyed. On the opposite south-facing slopes of diabase,
an association of chamise and bigberry manzanita was found. And on nearby west-facing slopes
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of diabase (and continental sedimentary/Franciscan formation), a pure association of black sage
was found. Similar trends occurred on serpentine substrates. On north-facing serpentine slopes,
associations of leather oak were found, while on south-facing serpentine slopes, associations of
bigberry manzanita and California sagebrush were found.
Further, there has been recent and past disturbances, including fires, grazing, small
mammal activity, non-native plant invasions (especially near roads and a gas pipeline), and nonpoint source air pollution affecting a variety of the grassland and woody vegetation. Non-native
species were so abundant in some areas that the vegetation type is defined by that species. In
these areas, the non-native species appear to be well-established and out-competing the native
species, including Phalaris aquatica, Aegilops triuncialis, and Lolium multiflorum. With data
available and provided to land-owners and weed management authorities, proper steps can be
taken to keep some of these species under control and to restore areas to more native-dominated
assemblages.
KEY
The key (Table 3) is not a strictly dichotomous. Due to the diversity of vegetation in the
mapping area and to avoid an excessively long document, a series of couplets were not
developed for each option. Instead, sets of characteristics with choices beneath each of these
were 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. Simply work
through the numbered list of types from the more general to the most specific options until the
best fit is reached. Each of the choices is identified by a combination of alphanumeric codes,
using capital letters, numerals, lowercase letters, and decimal points to distinguish different key
levels. The most basic general levels in the key are on the left side of the alphanumeric code,
and the most specific are on the right side. The coding system for each item in the key relates to
a series of left indentations. Thus, down the left-hand side of the pages, the major groupings and
nested within them the sub-groupings. The preliminary key will direct you to the major groups,
such as forest/woodland, shrubland, and herbaceous, with the more specific choice beneath them.
The more specific lists within these are generally based on presence/absence or dominance/subordinance of significant species until arriving at the optimum choice. Important: 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 WHAT IS
THE BEST CHOICE.
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Table 3: Field key to the main groups and vegetation associations from Coyote Ridge.

Class A. Vegetation with an overstory of trees (at least 5 m tall). Tree canopy may be as low as
8% over a denser understory of shrub and/or herbaceous species = Tree Overstory 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 always at least 8%
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, compose <8% of the vegetation. Trees, if present,
compose <10% cover: = Herbaceous Vegetation

Class A. Tree Overstory Vegetation
Group I: Woodlands and forests characterized by needle-leaved coniferous genus Pinus.
IA. Foothill pine (Pinus sabiniana) occurs in the tree layer as an open (sparsely wooded) to intermittent canopy with
an abundant understory of mainly herbaceous species, including exotic and native grasses …
Pinus sabiniana/Grass-Herb (Lolium multiflorum-Nassella spp.-Plantago erecta) Woodland
IB. Foothill pine occurs in the tree layer as an intermittent canopy with an abundant understory of shrubs, including
toyon (Heteromeles arbutifolia), California sagebrush (Artemisia californica), and coyote ceanothus (Ceanothus
ferrisiae). Herbaceous species also present in lesser degree …
Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland
Group II. Woodlands and forests characterized by broad-leaved evergreen and deciduous genera such as
Quercus, Umbellularia, Platanus, etc.
IIA. Woodlands in riparian habitats where California sycamore (Platanus racemosa), willows (Salix spp.), Fremont
cottonwood (Populus fremontii) and other wetland trees co-dominate as trees in the canopy …
Platanus racemosa-Populus fremontii-Quercus agrifolia/Salix laevigata Woodland
IIB. Woodlands and forests in upland and mesic habitats where coast live oak (Quercus agrifolia) and California
bay (Umbellularia californica) occur together as trees in the canopy, either of which may dominate the overstory …
IIB1. California bay exhibits the highest cover in the canopy of riparian and mesic habitats as forests. Coast
live oak may is present with relative cover as low as 1% but as high as 33%. Shrubs such as toyon and
poison oak (Toxicodendron diversilobum) are present in the understory …
Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron
diversilobum/Melica torreyana Forest
IIB2. Coast live oak exhibits the highest cover in the canopy of uplands or mesic habitats as woodlands or
forests. California bay may be the sub-dominant with relative cover as low as 1% but as high as 33% …
IIB2a. Coast live oak and California bay characterize the tree canopy as upland woodlands where the
bay is less cover than the oak, and there is a well-developed understory that is primarily herbaceous
…
Quercus agrifolia-Umbellularia californica/Grass Woodland
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IIB2b. Coast live oak and California bay are the tree canopy dominants as semi-riparian or mesic
forests where the bay has less cover than the oak, and there is an understory mixed with shrub and
herbaceous species ...
Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron
diversilobum/Grass Forest
IIC. Woodlands in upland and mesic habitats where coast live oak (Quercus agrifolia) and valley oak (Quercus
lobata) dominate as trees in the canopy layer. Poison oak is characteristically present, and herbaceous cover may be
high …
Quercus lobata-Quercus agrifolia/Toxicodendron diversilobum Woodland
IID. Woodlands and forests in upland and mesic habitats where coast live oak (Quercus agrifolia) solely dominates
the overstory tree layer, while an understory of shrubs are present …
IID1. Coast live oak is the tree canopy dominant in riparian habitats as woodlands usually in open to
intermittent cover, while hoary coffeeberry (Rhamnus tomentella), herbaceous grass and wetland species are
prevalent as under-stories …
Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland
IID2. Coast live oak is the tree canopy dominant in riparian and mesic habitats as woodlands or forests in
open to continuous cover. Toyon and poison oak are the main shrubs that form an intermittent to dense shrub
understory, and grasses and broad-leaf herbs form a sparse to intermittent herbaceous understory. Cover of
the herbaceous layer is usually less than the shrub layer …
Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest
IID3. Coast live oak is the tree canopy dominant in riparian or upland habitats in intermittent to continuous
cover. Poison oak and grasses form open intermittent under-stories. Cover of the herbaceous layer is similar
or greater than the shrub layer …
Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest
IID4. Coast live oak is the tree canopy dominant in upland habitats in intermittent to continuous cover.
California sagebrush and other shrubs form an intermittent shrub canopy, and grasses and broad-leaf herbs
form an intermittent herbaceous canopy (usually >25% cover) …
Quercus agrifolia/Artemisia californica/Grass Woodland

Class B. Shrubland Vegetation
Group I: Sclerophyllous temperate broad-leaved shrublands dominated by typical chaparral shrub genera;
including chamise, ceanothus, manzanita, scrub oaks, coffeeberry, etc.
IA. Chaparral in uplands where chamise (Adenostoma fasciculatum) is the dominant shrub as the canopy …
IA1. Chamise is the sole dominant shrub (at least 60% relative cover), while other shrub or herb species
exhibit relatively little cover, usually off serpentine …
Adenostoma fasciculatum (pure) Shrubland
IA2. Chamise is the dominant shrub (at least 60% relative cover), yet other species are present including toyon
and grasses, on serpentine …
Adenostoma fasciculatum-Heteromeles arbutifolia/Melica torreyana Shrubland
IB. Chaparral in uplands where chamise shares dominance with other shrub species as the canopy …
IB1. Black sage (Salvia mellifera) shares dominance with chamise, where both shrubs exhibit at least 30%
relative cover in the shrub layer, usually off serpentine …
Adenostoma fasciculatum-Salvia mellifera (pure) Shrubland
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IB2. Bigberry manzanita (Arctostaphylos glauca) shares dominance with chamise. While both shrubs exhibit
at least 30% relative cover in the shrub layer, monkeyflower (Mimulus aurantiacus) is co- to sub-dominant…
Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland
IB3. Birchleaf mountain mahogany (Cercocarpus betuloides) shares dominance with chamise. While both
shrubs exhibit at least 30% relative cover in the shrub layer, other shrubs such as monkeyflower and hollyleaf
cherry (Prunus ilicifolia) are present …
Cercocarpus betuloides-Adenostoma fasciculatum-Mimulus aurantiacus Shrubland
IC. Chaparral where leather oak (Quercus durata) is dominant or shares dominance with sclerophyll shrubs (such as
bigberry manzanita) in the canopy, usually on serpentine substates …
IC1. Leather oak in uplands is the dominant shrub (at least 60% cover), while other shrubs are also present
such as chaparral bigberry manzanita, silktassel (Garrya congdonii), and toyon. Native grasses are also
present in the understory. Substrate usually serpentine (sometimes non-serpentine, e.g., diabase) …
Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland
IC2. Leather oak is co-dominant with other sclerophyll shrubs and/or tree species in uplands and wetlands,
usually serpentine …
IC2a. Leather oak in uplands shares dominance with bigberry manzanita and California sagebrush in
the shrub layer, and native and exotic grass understory is present, found on serpentine …
Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland
IC2c. Leather oak shares dominance with toyon, poison oak, and bigberry manzanita in the shrub
layer, while California bay is characteristically present in the tree layer, found usually on serpentine
(sometimes non-serpentine, e.g., diabase) …
Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland
IC2b. Leather oak in riparian habitats shares dominance with hoary coffeeberry and bigberry
manzanita in the shrub layer, and a rich native herb understory is present with wetland species, found
on serpentine …
Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland
ID. Chaparral in riparian, mainly serpentine habitats where hoary coffeeberry (Rhamnus tomentella) is the dominant
shrub in the canopy (>8% absolute cover), and herbaceous species are abundant including Mt Hamilton thistle
(Cirsium fontinale var. campylon) …
Rhamnus tomentella/Cirsium fontinale var. campylon-Mimulus guttatus Shrubland
IE. Chaparral in serpentine and non-serpentine uplands where bigberry manzanita (Arctostaphylos glauca) is the
dominant sclerophyll species, while other soft-leaved shrub species may be present and sub-dominant …
IE1. Bigberry manzanita is the sole dominant shrub (at least 60% relative cover), and native grasses are a
strong component in the understory …
Arctostaphylos glauca/Melica torreyana Shrubland
IIE2. California sagebrush, black sage, and/or chamise are sub- or co-dominant and bigberry manzanita is at
least co-dominant in the shrub layer, while exotic and native grasses sparsely occur in the understory …
Arctostaphylos glauca Mixed (-Artemisia californica--Salvia mellifera) Shrubland
IF. Chaparral in uplands where hollyleaf cherry (Prunus ilicifolia) is dominant or co-dominant as a shrub in the
canopy, sometimes California sagebrush may co-dominate. Exotic grasses are abundant in the understory …
Prunus ilicifolia/Toxicodendron diversilobum/Grass Shrubland
Group II. Scrub dominated mainly by soft-leaved, microphyllous or broad-leaved evergreen or droughtdeciduous species – generally considered to be part of Coastal Sage Scrub or Coyote Brush Scrub habitats.
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Chaparral species may be present but sub-dominant. Includes Coyote brush, California Sagebrush, Black
Sage, etc.
IIA. Shrubland where coyote brush (Baccharis pilularis) is dominant or shares dominance with other shrub species.
IIA1. Coyote brush is the dominant shrub in the canopy, and exotic grass species are abundant in the
understory …
Baccharis pilularis/Annual Grass Shrubland
IA2. Coyote brush is co-dominant to dominant as a shrub in the canopy, while California sagebrush and
toyon cover are prevalent sub-dominants. Exotic grasses and native herbs are present in low cover …
Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland
IIB. Shrubland where California sagebrush (Artemisia californica) is dominant or shares dominance with other
shrub species.
IIB1. California sagebrush is the dominant shrub in the canopy, while native and exotic herbaceous species
may be sparse to abundant in the understory …
Artemisia californica/Eschscholzia californica-Grass Shrubland
IIB2. California sagebrush is co-dominant with other shrub species in the canopy …
IIB2a. California sagebrush is co-dominant with black sage as shrubs in the canopy, and the
herbaceous layer is sparse to open …
Artemisia californica-Salvia mellifera (pure) Shrubland
IIB2b. California sagebrush is co-dominant with coyote ceanothus, and the herbaceous layer is sparse
to open …
Artemisia californica-Ceanothus ferrisiae Shrubland
IIB2c. California sagebrush is co-dominant with bigberry manzanita while other shrubs may be
present in low cover. The herbaceous layer is sparse to intermittent with native and exotic species …
Arctostaphylos glauca Mixed (-Artemisia californica-Salvia mellifera) Shrubland

IIC. Shrubland where black sage (Salvia mellifera) is dominant or co-dominant in the canopy …
IIC1. Black sage is the sole dominant shrub in the canopy, and the herbaceous layer is sparse …
Salvia mellifera (pure) Shrubland
IIC2. Black sage co-dominates with chamise in the canopy, and the herbaceous layer is sparse …
Adenostoma fasciculatum-Salvia mellifera (pure) Shrubland

Class C. Herbaceous Vegetation
Group I. Vegetation is dominated by mainly wetland forb species, including the rare Mt Hamilton thistle
(Cirsium fontinale var. campylon), rushes (Juncus spp.), and sedges (Carex spp.). If woody species are
present, they cover <2% of the ground surface.
IA1. Herbaceous vegetation is dominated primarily irisleaf rush (Juncus xiphioides) …
Juncus xiphioides Herbaceous
IA2. Herbaceous vegetation is dominated by Mt Hamilton thistle, Carex spp., and Lolium multiflorum.
IA2a. Herbaceous vegetation with high cover (>30% cover) of Mt Hamilton thistle, and includes
other more common wetland species …
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Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland
IA2b. Herbaceous cover with lower cover (<30%) of Mt Hamilton thistle, and various wetland and
upland species …
IA2b.i. Hayfield Tarweed (Hemizonia congesta var. luzulifolia) is higher in cover or codominates with Mt Hamilton thistle, usually found in artificial ponds …
Cirsium fontinale-Hemizonia congesta var. luzulifolia Forbland
IA2b.ii. Mt Hamilton thistle is dominant, though Carex serratodens and other graminoid and
forb species are present, usually found in natural stream settings and sometimes in artificial
basins …
Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland
Group II. Vegetation dominated mainly by upland or mesic herbaceous species, including native and exotic
grasses, forbs, and cryptogrammic species. If woody species are present, they cover <2% of the ground
surface.
IIA. Herbaceous vegetation is dominated primarily by exotic grass species barbed goat grass (Aegilops triuncialis),
Harding grass (Phalaris aquatica) or wild oats (Avena spp.), in average cover usually >15%. Other native or exotic
species may be present, but at average cover <5%.
IIA1. Harding grass primarily dominates in the stands, and wild oats is subdominant …
Phalaris aquatica-Avena barbata Grassland
IIA2. Wild oats primarily dominate the stands …

Avena barbata-Avena fatua Grassland

IIA3. Barbed goat grass primarily dominates in the stands, and hayfield tarweed is sub-dominant …
Aegilops triuncialis - Hemizonia congesta Grassland (provisional)
IIB. Herbaceous vegetation dominated by a mixture of grasses and forbs, both native and non-native, including
annual Italian ryegrass (Lolium multiflorum), dwarf plantain (Plantago erecta), creeping ryegrass (Leymus
triticoides), and Torrey’s melicgrass (Melica torreyana), etc …
IIB1. Torrey’s melicgrass primarily dominates the stand …
Melica torreyana Grassland
IIB2. Creeping ryegrass primarily dominates, and annual Italian ryegrass is subdominant …
Leymus triticoides-Lolium multiflorum Grassland
IIB3. Small fescue primarily dominates, and annual Italian ryegrass and dwarf plantain are subdominant …
Vulpia microstachys-Plantago erecta Grassland
IIB4. Annual Italian ryegrass dominates the stands or co-dominates with other grasses and forbs (e.g.,
Bromus hordeaceus, Plantago erecta, Nassella pulchra, etc) …
IIB4a. Italian ryegrass usually dominates, while purple needlegrass is consistently present and
usually with cover of 2% or more. A mixture of native forb and grass species are present (and may be
similar in cover to purple needlegrass but not significantly greater in cover) …
IIB4a.i. Italian ryegrass averages about 17% cover (range 6-25% cover), and purple
needlegrass averages about 3% cover. Coast Range False Bindweed, when present, usually is
<1% cover …
Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland
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IIB4a.ii. Italian ryegrass averages about 28% cover (range 10-60% cover), and purple
needlegrass averages about 5% cover. Coast Range False Bindweed, when present, usually is
> or = 1% cover …
Lolium multiflorum-Nassella pulchra-Calystegia collina-Mixed herb Grassland
IIB4b. Italian ryegrass usually dominates, while big squirreltail is characteristically present and
usually with cover of 2% or more. Other herbs including dwarf plantain may be present (and similar in
cover to big squirreltail) …
Elymus multisetus-Plantago erecta-Lolium multiflorum Grassland
IIB4c. Italian ryegrass co-dominates with dwarf plantain and/or California goldfields …
IIB4c.i. Italian ryegrass co-dominates (or sometimes dominates) with dwarf plantain. If
California goldfields are present, the ground layer includes relatively greater cover lichen than
goldfields; on relatively more xeric and rockier soils …
Plantago erecta-Lolium multiflorum/Lichen rocky Forbland
IIB4c.ii. Italian ryegrass co-dominates (or sometimes is less in cover) with California
goldfields, while various other herbs are present including dwarf plantain; on relatively more
mesic and finer soils …
Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland
IB4d. Italian ryegrass co-dominates with soft brome, while other grass and forb species are present
and subdominant, including barley, common fiddleneck, California goldfields, and dwarf plantain …
Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland
IIB4e. Italian ryegrass is dominant with low to moderate cover (depending on season) of hayfield
tarweed and other forb and grass species (including Hordeum brachyantherum) …
Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland

Vegetation Associations of Coyote Ridge

32

November 2004

DESCRIPTIONS

TREE DOMINATED VEGETATION
PINUS SABINIANA ALLIANCE
This alliance is defined by Pinus sabiniana as dominant in the tree layer, while its cover may be variable from open
savannah-like to dense woodland. If oak trees are mixed with the pine in the overstory, then stands are identified by
the presence of the oaks (e.g., Quercus douglasii Alliance). The herb layer is mainly annual and may be well
developed, especially along valleys and lower foothill slopes. The shrub layer may also be well developed,
especially on serpentine, where the foothill pine emerges as an overstory over a moderately dense shrub layer. The
Foothill Pine Alliance occurs on gentle to steep slopes, on variable parent material, from about 900 to 6000 ft in
elevation. The alliance occurs from northern California in the coastal mountains to the Modoc Plateau, south to the
Central Coast Ranges (Ventura County), Sierra Nevada foothills (except for a break in Tulare County), and western
Mojave Desert (Holland 1986, Sawyer and Keeler-Wolf 1995).

Pinus sabiniana/Grass-Herb (Lolium multiflorum-Nassella spp.-Plantago erecta) Association (provisional)
Foothill Pine /Grass-Herb Association
This provisional association consists of open tree canopy dominated by foothill pine, a scattered shrub layer, and a
sparse or grassy herbaceous layer. One sample for this association was collected along the eastern slope of Coyote
Ridge. Pinus sabiniana grassland savanna is noted to occur in the interior of the Mount Hamilton Range (Sharsmith
1982). A similar description is provided for “Open Digger Pine Woodland” where Pinus sabiniana is dominant over
a variable understory typically dominated by annuals (Holland 1986).
The Coyote Ridge sample was collected from 1,243 ft elevation on a northeast-facing slope (45 degrees). The stand
is found on the upper portion of a convex, moderately steep (21 degrees) slope. Parent material is serpentine and
volcanic.
The stand consists of an intermittent conifer layer (40% cover) at less than 20 m tall, an open shrub layer (5% cover)
at 1-5m tall, and an open herbaceous layer (33% cover) at 0-1m tall. Total vegetative cover is 45%. Pinus sabiniana
is dominant in the tree layer (40%) cover. A sparse shrub layer is scattered with Quercus durata, Toxicodendron
diversilobum, Rhamnus tomentella, Heteromeles arbutifolia, and Q. berberidifolia, (descending order from 2%
cover or less). Lolium multiflorum is dominant in the herbaceous layer (15%). Other herbs include Bromus
hordeaceus, Plantago erecta, Nassella lepida, Perideridia kelloggii, Grindelia sp., Koeleria macrantha, Elymus
multisetus, and Chlorogalum pomeridianum (descending order from less than 7% cover).
Lessingia micradenia var. glabrata, a CNPS list 1B species, is observed in this stand (CNPS 2003). Global rank is
G2T1 and state rank is S1.2.
Rank: G3 S3 – While there is a predominance of non-native grasses, there is a mix of native annual and perennial
herbs in the understory that represents a relatively important component of the association. Other understory types
of herbs with Pinus sabiniana may exist.
Sample used to describe association: (n=1) COYOT005

Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland Unique Stands
(provisional)
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COMMON NAME
SYNONYM

Foothill Pine / Coast Sagebrush - Coyote Ceanothus - Toyon
Woodland
None

ALLIANCE

Pinus sabiniana Woodland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland occur
at the low-mid elevations in southern portions of the study area of Coyote Ridge and environs on serpentine parent
material.
ENVIRONMENTAL DESCRIPTION
Stands of Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland are found
at low-elevations (500-606 ft, mean 559 ft) on southeast and southwest facing slopes. Stands occur on convex and
undulating, lower to upper slopes that are moderate to steep (10-40 degrees, mean 17.5degrees). The ground surface
has a high component of litter and a low amount of exposed soil and rock. Soil texture is coarse loamy sand to
medium to very fine, sandy loam. Parent material is serpentine.
MOST ABUNDANT SPECIES
Tree
Pinus sabiniana
Shrub
Heteromeles arbutifolia
CHARACTERISTIC SPECIES
Tree
Pinus sabiniana
Shrub
Heteromeles arbutifolia, Artemisia californica, Ceanothus ferrisiae
Indicator species
Baccharis pilularis, Lotus scoparius
VEGETATION DESCRIPTION
Stands of Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Shrubland are formed
by an open conifer tree layer (8-20%) at 10-15m tall and 11-24” diameter at breast height (dbh), occasionally an
open hardwood tree layer (0-3%) at 10-15m tall, an open to intermittent shrub layer (18-55%) at 1-5m tall, and an
open herb layer (2-8%) at 0-0.5m tall. Total vegetative cover is 40-68%.
Pinus sabiniana is dominant in the overstory, tree layer (averaging 14% cover). There is a mixed shrub layer with
Heteromeles arbutifolia, Artemisia californica, and Ceanothus ferrisiae as constants (average cover 14%, 11%, and
5%, respectively). Baccharis pilularis, Quercus agrifolia, and Lotus scoparius are usually present with 75%
frequency (average cover 9%, 1%, and <1% respectively). Salvia mellifera, Nassella lepida, Mimulus aurantiacus,
Centaurea melitensis, and Bromus madritensis are often present in low cover (average cover in decreasing order
from <3%). Avena barbata, Moss, Nassella pulchra, Bromus hordeaceus, Sambucus mexicana, Bromus diandrus,
Centaurea solstitialis, Eriophyllum confertiflorum, Gnaphalium californicum, Arctostaphylos glauca, Lichen,
Melica torreyana, Vulpia myuros, Nicotiana glauca, Phalaris minor, Rhamnus tomentella, Salix sp., Scrophularia
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californica, Spartium junceum, Toxicodendron diversilobum, and Marrubium vulgare are occasionally present
(average cover <1%).
COMMENTS
The Artemisia californica-Ceanothus ferrisiae Shrubland association and Baccharis pilularis-Artemisia californicaHeteromeles arbutifolia Shrubland association are similar. However, this woodland association consists of relatively
higher cover of Pinus sabiniana and higher cover of Heteromeles arbutifolia.
OTHER NOTEWORTHY SPECIES
Ceanothus ferrisiae, a CNPS list 1B species, was found in all 4 stands sampled. Global rank is G1 and state rank is
S1.1.
CONSERVATION RANK

G1 S1

RANK JUSTIFICATION
These stands are locally unique association of Pinus sabiniana with Heteromeles
arbutifolia, Artemisia californica, and Ceanothus ferrisiae. The stands with Ceanothus ferrisiae are extremely
limited in distribution to southern Coyote Ridge in Santa Clara County, California, where surveys were collected.
Stands with this species are threatened by past construction of Anderson Dam and potential future development (as
most of its occurrence is on private land).
Samples used to describe association: (n=4) COYOT017, COYOT023, COYOT109, COYOT110

PLATANUS RACEMOSA ALLIANCE
This alliance is characterized by Platanus racemosa as the dominant species in the canopy overstory as widely
spaced trees. Various other tree species may be present in the over-and understory, but they are subordinate. The P.
racemosa alliance occurs in a variety of wetland and riparian locations, including perennial stream courses that are
seasonally or intermittently flooded and terraces that are above the active floodplain subject to high-intensity
flooding. It occurs in cismontane California from the Central Coast Ranges and Sacramento Valley east to the
Mojave and Colorado Deserts and south to Baja California. This alliance is similar to the mixed alliance of P.
racemosa and Populus fremontii, which is being defined from recent data analyses of southern California in western
Riverside and San Diego Counties, such as along the Santa Margarita and San Dieguito Rivers (CNPS and DFG
data). In the mixed alliance, both species may occur as co-dominants, or one is dominant and the other is subdominant in the overstory canopy. Further, qualitative descriptions from central and southern California detail
mixtures of these two species (Holland 1986). The mixed situation of P. racemosa and P. fremontii may be
substantially more common in southern than northern California, while the Populus racemosa alliance occurs in
southern and northern California with associates such as Quercus agrifolia, Baccharis salicifolia, Avena barbata,
and Bromus hordeaceus.

Platanus racemosa- Quercus agrifolia-Populus fremontii-Salix laevigata Woodland Association (provisional)
California Sycamore– Coast Live Oak – Fremont Cottonwood - Red Willow Woodland Association
This association appears along streams dominated by sycamore with a mix of understory trees, shrubs and herbs.
One sample for this association was collected from the Coyote Creek area of Coyote Ridge. The description of
Central Coast Cottonwood-Sycamore Riparian Forest corresponds considerably to this sample (Holland 1986), and
portions of the Mid-Coastal Riparian Group with Platanus racemosa and Quercus agrifolia associating in the South
and Central Coast Ranges of California may correspond to this association (CDFG 1996).
Stands described in the coastal ranges are known from flood plains and stream courses with soil textures of silt and
sand. Parent material is sedimentary marine with some metamorphic rocks derived from marine sediments. Cover
varies from 10% to 99%. Platanus racemosa and Populus dominate the stands with lesser amounts of Quercus
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agrifolia. Common associated species include Acer macrophyllum, Aesculus californica, Alnus rhombifolia,
Quercus lobata, Salix laevigata, and S. lucida, Umbellularia californica, Toxicodendron diversilobum, and
Symphoricarpos rivularis. Herb species include Carduus pycnocephalus, Galium aparine, Brassica nigra, B.
geniculata, Bromus diandrus, B. mollis, and Stellaria media.
The Coyote Ridge sample was collected from 400 ft elevation along Coyote Creek with sub-perennial water flow.
The stand is found on a gentle (3 degrees) slope, trending northwest to north. Parent material is mixed alluvium,
including serpentine sediments. The stand consists of an open hardwood layer (32% cover), an open shrub layer
(8% cover), and an open herbaceous layer (8% cover).
Total vegetative cover is 34%. Platanus racemosa is dominant in the stand (17% cover). Other tree species are in
lower cover including Salix laevigata (8%), Quercus agrifolia (8%), Populus fremontii (3%), and Acer
macrophyllum (2%). Toxicodendron diversilobum (7%) is the dominant shrub. Rorippa nasturtium-aquaticum is the
dominant herbaceous species (3%). Paspalum dilatatum, Heteromeles arbutifolia, Melilotus albus, Aesculus
californica, Alnus rhombifolia, and Umbellularia californica cover 1% of the stand. Species contributing to less than
1% cover are Marrubium vulgare, Cyperus eragrostis, Baccharis douglasii, Bromus diandrus, Bromus madritensis,
Centaurea melitensis, Centaurea solstitialis, Artemisia douglasiana, Cynodon dactylon, Ficus carica, Foeniculum
vulgare, Juglans californica, Lythrum sp., Piptatherum miliaceum, Polypogon monspeliensis, Rubus discolor, Rubus
ursinus, Salix babylonica, Typha latifolia, and Lolium multiflorum.
Rank: G2 S2 – This is an uncommon association occurring in scattered stands along creeks and rivers, at least in
southern and central California.
Sample used to describe association: (n=1) COYOT001

QUERCUS AGRIFOLIA ALLIANCE
This alliance is dominated by Quercus agrifolia as a tree in the canopy. Other trees may be present as
subdominants, such as Acer macrophyllum, Arbutus menziesii or Umbellularia californica. There are also various
mixed shrub components. The associations are variable but related to different moisture and elevation ranges.
Mesic types include coffeeberry, blackberry, snowberry, California bay, maple, and hazel. Xeric associations
include chamise, black sage, California sagebrush, toyon, poison oak, and grass. The Coast Live Oak Alliance
occurs from Sonoma County in the north to San Diego County in the south, seldom extending more than 60 miles
inland from the Pacific Ocean (Allen et al. 1989).

Quercus agrifolia/Artemisia californica/Grass Woodland Association (Allen et al. 1989)
Coast Live Oak / California Sagebrush / Grass Woodland Association
This association is dominated by Coast live oak in the tree layer. Coast sagebrush is scattered in the shrub layer, and
grasses dominate the understory. One sample for this association was collected from the Coyote Ridge. Coast Live
Oak/Coast Sagebrush/Grass Subseries is known from the Central Coast to the South Coast, from Santa Clara County
to San Diego County (Allen et al. 1989).
The subseries defined by Allen et al (1989) occurs in elevations between 200-3,300 ft elevations. Aspect and slope
varies (0-65% slope). Parent material is sedimentary sandstone and shale. Soil texture is variable. Quercus agrifolia
is dominant in the overstory and understory tree layer (73% and 4% cover). Artemisia californica dominates the
shrub layer (20% cover). Other shrubs include Toxicodendron diversilobum, Heteromeles arbutifolia, Mimulus
aurantiacus, Salvia mellifera, and Salvia leucophylla. The herbaceous layer consists of grasses (48% cover).
The Coyote Ridge sample was collected from 1,242 ft elevation on a southwest-facing slope (260 degrees). The
stand is found on the upper slope of a convex, somewhat steep (16 degrees) slope. Parent material is serpentine.
The stands consist of an intermittent hardwood layer (35% cover), an open shrub layer (15% cover), and an open
herbaceous layer (20% cover). Total vegetative cover is 75%. Quercus agrifolia is dominant in the tree layer (35%
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cover). Artemisia californica is in the shrub layer with highest cover (4%). Mimulus aurantiacus, and Prunus
ilicifolia, and Toxicodendron diversilobum also contribute a low amount of cover to the shrub layer (3% or less).
Avena barbata is dominant in the herbaceous layer (15% cover). Other species present include Bromus diandrus,
Bromus hordeaceus, lichen, moss, Bromus madritensis, Carduus pycnocephalus, Centaurea melitensis, Achillea
millefolium, Lolium multiflorum, Melica torreyana, Sambucus mexicana, Spartium junceum, and Hirschfeldia
incana (, listed in descending cover from 4% cover).
Rank: G4 S4 – While there may be various phases of the Quercus agrifolia/Artemisia californica/Grass Association
along its range from central to southern coastal mountains of California, the association is widely distributed.
Sample used to describe association: (n=1) COYOT037

Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest (Allen et al.
1989)
COMMON NAME
SYNONYM

Coast Live Oak / Toyon - Pacific Poison-Oak Woodland and
Forest
None

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine Forested

GLOBALLY
RANGE
A woodland type dominated by Quercus agrifolia is noted from the Mount Hamilton Range (Sharsmith 1982). A
woodland type of Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum is generally known to
occur the Central Coast Ranges from Monterey to Ventura County, as well as in Napa County (Allen et al. 1989).
ENVIRONMENTAL DESCRIPTION
In the Mount Hamilton Range, stands occur in mesic sites of canyons and north facing slopes (Sharsmith 1982).
Across the Central Coast Ranges, stands occur at lower elevations (200-3250 ft, mean 1205 ft) on north and
northeast aspects. Slopes are generally steep (36% on average), and parent material is primarily sedimentary
sandstone and shale, with loam soils (Allen et al 1989).
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia (Allen et al. 1989)
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Heteromeles arbutifolia, Toxicodendron diversilobum (Allen et al. 1989)
VEGETATION DESCRIPTION
Stands occur with a continuous and constant tree cover of Quercus agrifolia (average cover 89%) and an open to
intermittent shrub cover of Heteromeles arbutifolia and Toxicodendron diversilobum (both have average cover 10%
and frequency 65-75%). Grasses and herbs are often present (average cover 25%, frequency 60%). Other species
are sometimes present, including Rhamnus californica, Mimulus aurantiacus, Rhamnus crocea, Umbellularia
californica and Artemisia californica (Allen et al. 1989).
COMMENTS
The version of this association described by Allen et al. (1989) has a relatively high tree cover, while the serpentine
version is observed to have less tree cover.
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COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest occur at
the low-upper elevations of the study area of Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest are found
within drainages at low-elevations (468-1,159 ft, mean 924 ft) on northwest and southwest facing slopes. Stands
occur on concave bottoms that are gentle to moderately sloped (4-12 degrees, mean 9 degrees). The ground surface
has a moderate component of litter and a moderate amount of exposed soil and rock. Soil texture is moderately
coarse, sandy loam to moderately fine sandy clay loam. Parent material is serpentine and diabase.
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia, Sambucus mexicana
Shrub
Toxicodendron diversilobum, Heteromeles arbutifolia
Herbaceous
Avena barbata
Indicator species
Sambucus mexicana, Cercocarpus betuloides, Toxicodendron diversilobum, Heteromeles
arbutifolia
VEGETATION DESCRIPTION
Stands of Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland are formed by an open
to intermittent tree layer (1-30%) at about 5-15m tall and trunk diameters of 11-24” dbh. There is an open to
intermittent shrub layer (15-60%) at 1-5m tall, and an open understory herbaceous layer (5-10%) at 0-0.5m tall.
Total vegetative cover is 50-70%.
Quercus agrifolia is dominant in the relatively open overstory tree layer (average cover 8%), and Sambucus
mexicana is also constant but at lower cover (average cover 1%). The shrub layer is characterized by Toxicodendron
diversilobum and Heteromeles arbutifolia (average cover 16% and 11% respectively). Avena barbata is
characteristic in the herb layer (average cover <1%). Baccharis pilularis, Carduus pycnocephalus, Cercocarpus
betuloides, Mimulus aurantiacus, Brassica sp., and Bromus diandrus are often present in 67% of the stands (average
cover < 4% in descending order). Occasional associated species include Aesculus californica, Artemisia californica,
Prunus ilicifolia, Umbellularia californica, Melica californica, Bromus sp., Arctostaphylos glauca, Artemisia
douglasiana, Carex sp., Centaurea melitensis, Eriogonum nudum, Bromus madritensis, Ribes sp., Symphoricarpos
mollis, Scrophularia californica, Salvia mellifera, Rubus ursinus, Juncus xiphioides, Ribes malvaceum, Quercus
durata, Nassella lepida, Mimulus guttatus, Urtica dioica, and Rumex crispus (average cover in decreasing order
from < 5%).
COMMENTS
Stands on serpentine and diabase in the study area have much lower tree cover than stands reported by Allen et al.
(1989). The shrub component provided relatively more cover in these stands.
OTHER NOTEWORTHY SPECIES

CONSERVATION RANK

G4 S4

RANK JUSTIFICATION
1989).

This association is common in the Central Coast Ranges of California (Allen et al.

Samples used to describe association (n=3) COYOT026, COYOT027, COYOT047
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Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland Association (provisional)
COMMON NAME
SYNONYM

Coast Live Oak / Hoary Coffeeberry / Short-spiked Hedge Nettle
Woodland
None

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Palustrine forested

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland occur at the low-elevation of the
study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland are found at low-elevations (507572 ft, mean 538 ft) on southeast to southwest facing slopes. These stands occur on concave bottom to mid slopes,
along intermittently flowing drainages that are somewhat moderate to somewhat steep (8-18 degrees, mean 14
degrees). The ground surface has a moderate component of litter and a moderate amount of exposed soil and rock.
Soil texture is moderately fine sandy clay loam to fine silty clay. Parent material is serpentine.
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Rhamnus tomentella, Toxicodendron diversilobum
Herbaceous
Lolium multiflorum, Stachys pycnantha, Centaurea solstitialis, Polypogon monspeliensis
Indicator
Stachys pycnantha, Centaurea solstitialis, Aegilops triuncialis, Polypogon interruptus
VEGETATION DESCRIPTION
Stands of Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland are formed by an open to
intermittent tree canopy (1-30%) at 5-15m tall and 6-24” dbh, an open shrub layer (3-16%) at 2-5m tall, and an open
understory herbaceous layer (20-30%) at 0-0.5m tall. Total vegetative cover is (35-60%).
Quercus agrifolia is dominant in the overstory tree layer (average cover 12%), but it is usually in low to moderate
cover from 1 to 25%. The shrub layer is characterized by Rhamnus tomentella and Toxicodendron diversilobum as
constants (average cover 7% and <1%, respectively). The herb layer is characterized by a native species Stachys
pycnantha (average cover 3%), and the non-native species Lolium multiflorum, Centaurea solstitialis, and
Polypogon monspeliensis (average cover from < 6%). Cirsium fontinale var. campylon, Salvia mellifera, Elymus
glaucus, Mimulus aurantiacus, Polypogon interruptus, Carex serratodens, Juncus mexicanus, Juncus xiphioides,
Sonchus sp., Avena fatua, Eschscholzia californica, Achillea millefolium, and Verbena lasiostachys are found in
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67% of the samples (average cover in decreasing order from 11%). Quercus lobata, Artemisia californica, Aegilops
triuncialis, Bromus diandrus, Calystegia sp., Avena barbata, Arctostaphylos glauca, Calystegia purpurata subsp.
purpurata, Hemizonia congesta subsp. luzulifolia, Hordeum murinum, Juncus sp., Lactuca serriola, Mimulus
guttatus, Nassella pulchra, Paspalum distichum, Rhamnus californica, Rumex pulcher, Scrophularia californica,
Solidago sp., Streptanthus albidus subsp. peramoenus, and Lactuca saligna are found in 33% of the samples with
cover (average cover in decreasing order from 1%).
COMMENTS
This association contains a variety of wetland species, including many native and non-native herbaceous species.
Notably, Cirsium fontinale var. campylon may be in high cover (10-20%) in the understory. There are threats to the
quality of these stands because two of the stands have roads crossing them. At one of these road crossings, water
flow is diverted through a culvert and then continues into a developed area at the base of Coyote Ridge. Thus,
altered flood regimes and other anthropogenic effects from the road/development could negatively impact these
stands. Further, non-native species may be negatively impacting the vegetation by competing with native species.
This association is similar to the Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland Association,
where forbs are the main dominant species in the overstory.
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 2 of 3 stands sampled. Global rank is G2T2
and state rank is S2.2.
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is
G2T2 and state rank is S2.2.
CONSERVATION RANK

G3 S3?

RANK JUSTIFICATION
This association is likely found intermittently flooded to perennial watercourses in
central coastal mountains of California.
Samples used to describe association (n=3) COYOT052, COYOT068, COYOT069

Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest Association (Allen et al. 1989)
COMMON NAME
SYNONYM

Coast Live Oak / Pacific Poison-Oak/ Grass Shrubland
None

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

GLOBALLY
RANGE
This is a xeric association of Quercus agrifolia found in Central Coast Ranges from the San Francisco Bay area to
Monterey County (Allen et al. 1989).
ENVIRONMENTAL DESCRIPTION
The Coast Live Oak/Poison Oak/Grass subseries is found between 220 and 2800 ft elevations (average 1020 ft) from
the edge of valley bottoms to upper slopes. It is found on north to east facing aspects, on all slopes from flat to steep.
Parent material includes sedimentary shale, sandstone, limestone, igneous, and serpentine. Soils are primarily
gravelly and sandy loams (Allen et al. 1989).
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
Shrub
Toxicodendron diversilobum
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Herbaceous

Grass species (Allen et al. 1989)

CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Toxicodendron diversilobum
Herbaceous
Grass species (Allen et al. 1989)

VEGETATION DESCRIPTION
Quercus agrifolia is the dominant tree species with open to continuous cover. Toxicodendron diversilobum and
grass have similar cover and frequency (average cover about 20% cover and constancy 75%). Other shrub species
are sometimes present, including Rubus ursinus, Baccharis pilularis, Heteromeles arbutifolia, Mimulus aurantiacus,
and Rhamnus californicus (average cover in decreasing order from 20%).
COMMENTS
These stands could alternate between Umbellularia - Quercus agrifolia / Toxicodendron diversilobum stands on
more mesic neutral exposures (northwest or southeast to east) and drainages, such as in the East Bay Hills.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest occur at the mid-upper
elevations of the study area of Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest are found at low-elevations
(1,142-1,255 ft, mean 1,197 ft) from southwest to northeast facing slopes. Stands occur on concave and convex,
bottom to mid slopes that are moderate to steep (8-30 degrees, mean 18 degrees), including intermittently flooded
drainages. The ground surface has a high component of litter and a moderate amount of exposed soil and rock. Soil
texture is moderately fine sandy clay loam. Parent material is serpentine and diabase.
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Toxicodendron diversilobum
Herbaceous
Elymus glaucus, Bromus spp. (B. diandrus, B. hordeaceous and/or B. madritensis)
Indicator species
Elymus glaucus, Carduus pycnocephala, Quercus agrifolia
VEGETATION DESCRIPTION
Stands of Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest are formed by an intermittent
to continuous hardwood tree canopy (45-80%) at 5-15m tall and 11-24”dbh, an open understory shrub layer (<118%) at 1-2m tall, and an open to intermittent understory herbaceous layer (5-35%) at 0-0.5m tall. Total vegetative
cover is 72-90%.
Quercus agrifolia is the sole or dominant tree in the overstory tree layer with moderately dense to dense cover
(average 64% cover). Toxicodendron diversilobum is characteristic in the shrub layer and Elymus glaucus is
characteristic in the herbaceous layer (average cover 9% and 2% respectively). Bromus diandrus, Carduus
pycnocephalus, Melica torreyana, and Bromus madritensis are often present in the herbaceous layer (average cover
in decreasing order from 3%, frequency 66%). A variety of herbs and other woody plants were found in these
stands, including Avena sp., Galium aparine, Rhamnus californica, Bromus hordeaceus, Pinus sabiniana, Claytonia
perfoliata, Symphoricarpos mollis, Sanicula bipinnatifida, Mimulus aurantiacus, Rhamnus tomentella, Lolium
multiflorum, Lichen, Heteromeles arbutifolia, Arctostaphylos glauca, Monardella villosa, Calochortus albus,
Galium andrewsii, Rhamnus crocea, Umbellularia californica, Stachys ajugoides, Sambucus mexicana, Moss,
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Prunus ilicifolia, Perideridia kelloggii, Osmorhiza chilensis, Vicia sp., Ribes californicum ( average cover in
decreasing order from 6%, frequency 33%).
COMMENTS
Stands have moderately dense to dense tree cover. While a variety of native and non-native herbaceous species
occur in the stands of this association, the non-native could be negatively impacting the vegetation by competing
with the native species.
OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G4 S4

RANK JUSTIFICATION
This association is common in the central coast range, from at least Marin to
Monterey County (Allen et al. 1989).
Samples used to describe association: (n=3) COYOT004, COYOT040, COYOT095

Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/Grass Forest
Association (provisional)
COMMON NAME
SYNONYM

Coast Live Oak – California-Laurel / Bigberry Manzanita Pacific Poison-Oak / Grass Forest
None

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
Sharsmith (1982) mentions species in the Mount Hamilton Range that are typical of these forests, while including
Quercus agrifolia, Q. chrysolepis, Q. kelloggii, Q. wislizeni, Umbellularia californica, Acer macrophyllum, and
Rhamnus tomentella. An association of Quercus agrifolia-Umbellularia californica has been preliminarily
classified in the Point Reyes; however, there were not enough samples to fully describe the association. A subseries
of Quercus agrifolia-Umbellularia californica/Heteromeles arbutifolia-Quercus berberidifolia was classified in the
Central Coast Ranges from Contra Costa to Santa Barbara County (Allen et al. 1989). In this type, the oak is
dominant while California bay is sub-dominant (average cover 38% and 15% respectively). The shrub and
understory tree layers are characterized by scrub oak, toyon, and poison oak (average cover 11%, 9%, and 13%
respectively), and herbs make up a minor component at low constancy in the understory. Further, an association of
Q. agrifolia-U. californica/Toxicodendron diversilobum is being defined from the Santa Monica Mountains area
(CNPS in publication). In this type, the oak is greater in cover than the bay with an average cover of 35%, and the
poison oak consistently present in cover usually >10%.

COYOTE RIDGE AND ENVIRONS
RANGE
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The stands of Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron
diversilobum/Melica torreyana Forest occur at the low-upper elevations of the study area of Coyote Ridge and
environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/Grass
Forest are found adjacent to drainages at low-elevations (520-1,060 ft, mean 814 ft) on northwest, southeast, and
southwest facing slopes. Stands occur on concave and undulating, bottom and lower slopes that are gentle to steep
(3-28 degrees, mean 17 degrees). The ground surface has a high component of litter and a low amount of exposed
soil and rock. Soil texture is medium to very fine sandy loam to fine sandy clay. Parent material is serpentine.
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia, Umbellularia californica
Shrub
Toxicodendron diversilobum, Arctostaphylos glauca
Herbaceous
Lolium multiflorum, Melica torreyana
Indicator species
Umbellularia californica

VEGETATION DESCRIPTION
Stands of Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/Melica
torreyana Forest are formed by an intermittent to continuous tree canopy (40-70%) at 10-20m tall and with variable
diameter trunks (6-11” to >24” dbh). The shrub layer is relatively open (0.2-12%) at 0.5-5m tall, and the understory
herbaceous layer is also open (2-20%) at 0-0.5m tall. Total vegetative cover is 45-75%.
Stands are dominated and characterized by Quercus agrifolia in the overstory tree layer (average cover 38%, range
25-70%). Umbellularia californica is also constant in the tree canopy, but it usually has much lower cover than the
oak (average 16%, but range from <1% to 25%). Toxicodendron diversilobum and Arctostaphylos glauca are also
both characteristically present in the shrub layer (average cover 2%). Lolium multiflorum and Melica torreyana are
characteristic in the herbaceous layer (average cover 2%). Bromus diandrus, Heteromeles arbutifolia, Hordeum
murinum, Quercus durata, Sambucus mexicana, and Achillea millefolium are often present in low amounts (average
cover <1%). Quercus berberidifolia, Rhamnus tomentella, Rhamnus californica, Bromus hordeaceus, Mimulus
guttatus, Avena barbata, Avena fatua, Leymus triticoides, and Artemisia californica are occasionally present in low
amounts (average cover less than 2%, 33% frequency).

COMMENTS
These stands have a moderately dense to dense canopy of trees and more open understory layer. The shrub and herb
layers are characteristically present, but they have relatively lower cover than the tree layer. This association is
similar to the Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum/
Melica torreyana association. However, the coast live oak cover is greater in cover than the California bay in this
association in the Quercus agrifolia alliance, and it usually occurs in less mesic sites.
OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
This association is similar to descriptions provided by other authors where of
California bay and coast live oak co-occur. These stands are usually on mesic serpentine sites, with a mixture of
tree, shrub, and herbaceous species that are found on and off serpentine.
Samples used to describe association: (n=6) COYOT046, COYOT051, COYOT075, COYOT091, COYOT103,
COYOT106
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Quercus agrifolia-Umbellularia californica/Grass Woodland Association (provisional)
COMMON NAME
SYNONYM

Coast Live Oak - California-Laurel /Grass Woodland
None

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is not
available without additional inventory.
COMMENTS
Sharsmith (1982) mentions species in the Mount Hamilton Range that are typical of these woodlands, while
including Quercus agrifolia, Q. chrysolepis, Q. kelloggii, Q. wislizeni, Umbellularia californica, and Acer
macrophyllum.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus agrifolia-Umbellularia californica/Grass Woodland occur at the low-mid elevations of the
study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus agrifolia-Umbellularia californica/Grass Woodland are found at low-elevations (773-1,136 ft,
mean 954 ft) on southeast and west facing slopes. Stands occur on concave and undulating slopes, bottoms of slopes
to mid slopes that are moderate to steep (10-30 degrees, mean 20 degrees). The ground surface has a high
component of litter and a low amount of exposed soil and rock. Soil texture is moderately fine clay loam to
moderately fine silty clay loam. Parent material is serpentine.
MOST ABUNDANT SPECIES
Tree
Quercus agrifolia
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia, Umbellularia californica, Sambucus mexicana
Shrub
Toxicodendron diversilobum
Herbaceous
Lolium multiflorum, Bromus hordeaceus, Achillea millefolium, Hemizonia congesta subsp.
luzulifolia
Indicator species
Stachys pycnantha, Centaurea solstitialis, Aegilops triuncialis
VEGETATION DESCRIPTION
Stands of Quercus agrifolia-Umbellularia californica/Grass Woodland are formed by an open tree layer (15-25%) at
5-15m tall with variable diameter trunks (6 to >24” dbh). There also is a very open shrub layer (1-4%) at 0-5m tall,
and an open to intermittent understory herbaceous layer (15-33%) at 0-0.5m tall. The herbaceous cover is very
similar to the tree cover, and shrub cover is relatively low. Total vegetative cover is 28-55%.
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Quercus agrifolia dominates in the overstory tree layer (average 15% cover). Umbellularia californica and
Sambucus mexicana are also constants in the tree layer, but they tend to be in lower cover (average cover 5% and
<1% respectively). Toxicodendron diversilobum is a constant in the shrub layer at 1%. Lolium multiflorum and
Bromus hordeaceus are constant in the herbaceous layer (average cover 12% and 3%, respectively). Achillea
millefolium are Hemizonia congesta subsp. luzulifolia are also constants in the herbaceous layer though in lower
amounts (average cover <1%). Hordeum marinum subsp. gussoneanum, Hordeum murinum, Rubus ursinus,
Centaurea solstitialis, Cynodon dactylon, Nassella pulchra, Avena barbata, Aegilops triuncialis, Eschscholzia
californica, Mimulus guttatus, Quercus durata, Rhamnus californica, Rhamnus tomentella, Rumex pulcher, Sanicula
crassicaulis, Scrophularia californica, Stachys pycnantha, and Melica torreyana have frequencies of 50% (average
cover <1%).

COMMENTS
Stands of this woodland type have low cover of overstory trees as compared to the shrub and herb layers. Serpentine
has been found to have less woody plant cover and more herbaceous cover than other substrates (Safford and
Harrison 2004). The understory grass component contains a significant abundance of non-native species, which
could be negatively impacting the vegetation through competition with native species. Other associations defined
on Coyote Ridge with Quercus agrifolia and Umbellularia californica do not have such high non-native species
cover.
OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G4 S4

RANK JUSTIFICATION
This association is likely to occur in other central coast range locations in California
from Sonoma and Napa Counties to southern California.
Samples used to describe association: (n=2) COYOT076, COYOT101

Quercus agrifolia-Quercus lobata/Toxicodendron diversilobum/Grass Woodland Association (Allen et al. 1989)
Valley Oak – Coast Live Oak / Poison Oak Woodland Association
This association is characterized by the co-dominance of valley oak and coast live oak in the overstory tree layer,
and poison oak and a variety of forbs and grasses occur in the understory. One sample for this association was
collected from the Coyote Ridge. Similarly, a Coast Live Oak-Valley Oak/Poison Oak subseries is known from the
central and southern coast, from Marin County to Santa Barbara and in inland counties from Napa to San Benito
Counties (Allen et al. 1989).
The subseries described by Allen et al. (1989) occurs at elevations between 200-2,700 ft. Aspect trends to the north
and east and slopes are flat to steep (< 35%). Soil texture varies but is more often sand and clay loams. The tree
layer is dominated by Quercus agrifolia (90% average cover), and Quercus lobata (45% average cover). The shrub
layer is dominated by Toxicodendron diversilobum (8% average cover). Grasses dominate the herbaceous layer
(76% cover).
The Coyote Ridge sample was collected from 44 ft elevation on a southwest-facing slope (225 degrees). The stand is
found on the bottom to lower portion of a concave, gentle (3 degrees) slope. Soil texture is fine silty clay, formed on
serpentine and adjacent non-serpentine (non-marine sedimentary) parent material.
The stands consist of an intermittent hardwood layer (40% cover) at 5-10m tall, an open shrub layer (2% cover) at 25m tall, and an open herbaceous layer (28% cover) at 0.2-1m tall. Total vegetative cover is 62%. Quercus lobata
and Quercus agrifolia are co-dominant in the tree canopy (20% and 20% cover). Toxicodendron diversilobum is
dominant in the understory shrub layer (1%). Lolium multiflorum is the most abundant herbaceous species (27%
cover). Other species such as Bromus diandrus, Cirsium fontinale var. campylon, Cirsium vulgare, Elymus glaucus,
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Heteromeles arbutifolia, Hemizonia congesta subsp. luzulifolia, Avena sp., Perideridia kelloggii, Rhamnus
californica, Rorippa nasturtium-aquaticum, Sambucus mexicana, Stachys pycnantha, Symphoricarpos mollis, and
Hoita strobilina contribute to minor cover (less than 1% each).
Hoita strobilina and Cirsium fontinale var. campylon are found in the Coyote Ridge sample, both of which are
CNPS list 1B species (CNPS 2003).
Rank: G3 S3 - Stands are intermittently occurring in the foothills of the Central and South Coast Ranges.
Sample used to describe association: (n=1) COYOT088

UMBELLULARIA CALIFORNICA ALLIANCE
The California Bay Alliance is dominated by Umbellularia californica in the overstory layer, usually as a tree.
While this is similar to mixed evergreen forests with live oaks, this is a moister alliance where other tree species in
the overstory including coast live oak, tanoak, and madrone are not dominant (compose <30% relative cover).
Stands are usually dense in tree cover, including clonal reiteration of stems after fire, and the understory is usually
sparse. They occur in patchy stands on north-facing slopes and on exposed slopes in the northern part of its range.
The alliance is distributed from the Oregon border in the North Coast Ranges to the Central Coast Ranges of
California (Holland 1986, Sawyer and Keeler-Wolf 1995). In Napa County, there is expression of the bay as
dominant in the shrub layer on north-facing serpentine slopes (unpublished CNPS data); however, more data are
needed to establish this assemblage.

Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum/Melica
torreyana Forest Association (provisional)
COMMON NAME
SYNONYM
ALLIANCE

California-Laurel - Coast Live Oak / Toyon - Pacific Poison-Oak
/ Torrey’s Melic Grass Forest
None
Umbellularia californica Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
Comparable stands with Umbellularia californica as the dominant overstory tree associated with Quercus agrifolia,
Heteromeles arbutifolia, and Melica torreyana have been seen in serpentine riparian/creek settings in the western
Santa Teresa Hills, Santa Clara County, California (personal observation). Sharsmith (1982) describes related
stands in the Mount Hamilton Range, but with a higher diversity of trees including the following species: Quercus
agrifolia, Q. chrysolepis, Q. kelloggii, Q. wislizeni, Umbellularia californica, and Acer macrophyllum. An
association of Quercus agrifolia-Umbellularia californica/Heteromeles californica-Quercus berberidifolia (with
high constancy of these species and Toxicodendron diversilobum) has been defined in the Central Coast Ranges
from Contra Costa to Santa Barbara Counties (Allen et al. 1989). A more mesic yet similar association is described
in the Point Reyes National Seashore area (NatureServe et al. 2003a). Described as the Umbellularia californica Quercus agrifolia / Toxicodendron diversilobum (Corylus cornuta) Association, Quercus agrifolia and
Umbellularia californica are co-dominant, either of which can dominate any specific stand. Arbutus menziesii is
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often present at low cover values. Other trees like Pseudotsuga menziesii, Pinus muricata, Lithocarpus densiflora,
and / or Aesculus californica may also be present in small amounts. Corylus cornuta is often the most common tall
shrub, while Toxicodendron diversilobum dominates the shrub stratum between 1-2 meters. Rubus parviflorus,
Polystichum munitum, Heteromeles arbutifolia and Baccharis pilularis may also occur in the shrub layer. The
herbaceous layer is diverse, and may be intermittent to continuous. Typical herbaceous species include Polystichum
munitum, Satureja douglasii, Stachys ajugoides, Pteridium aquilinum, and/or Athyrium filix-femina (NatureServe et
al. 2003a).

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron
diversilobum/Melica torreyana Forest occur at the low-upper elevations of the study area of Coyote Ridge and
environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum/Melica
torreyana Forest are found along drainages, at low-elevations (406-1,166 ft, mean 869 ft), on northwest and
southwest facing slopes. Stands occur on concave surfaces at bottom to upper slopes , which are gentle to somewhat
steep (2-28 degrees, mean 17 degrees). The ground surface has a high component of litter and a low amount of
exposed soil and rock. Soil texture varies from moderately coarse sandy loam to moderately fine sandy clay loam.
Parent material is serpentine.
MOST ABUNDANT SPECIES
Tree
Umbellularia californica
CHARACTERISTIC SPECIES
Tree
Umbellularia californica, Quercus agrifolia
Shrub
Heteromeles arbutifolia, Toxicodendron diversilobum
Herb
Melica torreyana
Indicator species
Umbellularia californica
VEGETATION DESCRIPTION
Stands of Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum/Melica
torreyana Forest are formed by an intermittent to continuous hardwood tree canopy (35-88%) at an average 10-15m
tall and 11-24” dbh, an open shrub layer (1-30%) at 2-5m tall, and an open understory herbaceous layer (1-2%) at 00.5m tall. Total vegetative cover is 65-88%.
Umbellularia californica is the dominant species in the overstory tree layer (average cover 55%). Quercus agrifolia
is also a constant in the tree canopy but average cover is relatively lower (at 12%). Heteromeles arbutifolia and
Toxicodendron diversilobum are constants in the understory shrub layer (average covers of 5% and 1%,
respectively). Melica torreyana is characteristically present in the herb layer (average cover 1%). Rhamnus
tomentella, Lolium multiflorum, Moss, Bromus diandrus, and Stachys pycnantha are often present (average cover<
2% , frequency 50%). Other species found in these stands include Quercus lobata, Avena barbata, Artemisia
californica, Aquilegia eximia, Cirsium vulgare, Clarkia rubicunda, Elymus glaucus, Festuca californica, Galium
aparine, Aegilops triuncialis, Juncus xiphioides, Bromus madritensis, Lactuca saligna, Adiantum jordanii, Mimulus
guttatus, Vicia sp., Nassella lepida, Nassella pulchra, Polypogon interruptus, Polypogon monspeliensis, Quercus
durata, Sambucus mexicana, Stellaria media, Torilis nodosa, and Mimulus aurantiacus (average cover <1%,
frequency 25%).
COMMENTS
These stands have a moderately dense to dense canopy of trees and more open understory layer. They also have
high richness of herb species in the understory, but they contribute very little to overall cover. This association is
similar to the Quercus agrifolia- Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/
Melica torreyana association. However, the California bay is always much greater in cover than coast live oak in
this association, and it usually found in more mesic sites along drainages and banks.
Vegetation Associations of Coyote Ridge

47

November 2004

OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G2 S2

RANK JUSTIFICATION
This association is similar to descriptions provided by other authors where of
California bay and coast live oak co-occur but they have been identified in the coast live oak alliance. These stands
on mesic serpentine sites clearly have California bay as the dominant and they have a variety of herbaceous species
in the understory including Torrey’s melic grass.
Samples used to describe association: (n=4) COYOT043, COYOT072, COYOT077, COYOT079

SHRUB DOMINATED VEGETATION
ADENOSTOMA FASCICULATUM ALLIANCE
This alliance is defined by the clear dominance of Adenostoma fasciculatum as a shrub in the canopy. Other shrubs
may be present but at less than 30% relative cover to chamise. The Adenostoma fasciculatum alliance is the most
widespread chaparral vegetation in California and ranges from the Klamath Range of northern California to
northwestern Baja California, Mexico, found on igneous, marine sedimentary, and metamorphic rocks (cf. Sawyer
and Keeler-Wolf 1995). However, this alliance occurs on both serpentine and non-serpentine substrates in the
Central and Northern Coast Ranges (personal observation).

Adenostoma fasciculatum (pure) Shrubland Association (Gordon and White 1994, NatureServe et al. 2003b)
Chamise (pure) Shrubland Association
This association is characterized by the strong dominance of Adenostoma fasciculatum. One sample for this
association was collected from Coyote Ridge. It is likely widespread in cismontane California, as many authors
identify stands that are purely dominated by chamise in both qualitative and plot based descriptions across the state.
For example, stands dominated by Adenostoma fasciculatum are qualitatively described from the Red Mountains of
the Mount Hamilton Range (Sharsmith 1982) and from Mount Diablo (Errter and Bowerman 2002) and from Mount
Tamalpais/Marin County (Shuford and Timossi 1989). Further, the pure association has been quantitatively
described from Yosemite National Park (NatureServe 2003b). Adenostoma fasciculatum series is quantitatively
described in the Transverse and Peninsular Ranges (Gordon and White 1994), and pure stands are described from
San Gabriel, Santa Ana, San Jacinto, and San Bernardino Mountains in southern California (Hanes 1976, Vogle
1976, Minnich 1976). Pure stands also are known to occur throughout the Sierra Nevada including Tuolumne
County (personal observation).
The above references define the pure association on extremely xeric sites of south-facing, moderately steep to steep
slopes. Shrubs are less than 3 m tall. Adenostoma fasciculatum is typically the dominant or sole shrub species with
mean absolute cover of more than 50%. Other shrub species have a low mean cover in this association, but include
Arctostaphylos glauca, Ceanothus cuneatus, Eriodictyon californicum, Salvia mellifera, Garrya sp., Yucca whipplei,
and Eriogonum fasciculatum. The herbaceous layer is usually sparse.
The Coyote Ridge sample was collected from 1,216 ft elevation on a southwest-facing slope (210 degrees). The
stand is found on the mid to upper slope that is somewhat steep (17degrees) and convex. The soil is fine sandy clay,
formed on diabase parent material. The stand consists of an intermittent to dense shrub layer (64% cover) and an
open herbaceous layer (0.2% cover). Total vegetative cover is 64%. Adenostoma fasciculatum is dominant in the
stand (64% cover). Other species each have less than 1% cover and include Salvia mellifera, Quercus agrifolia,
Hirschfeldia incana, Heteromeles arbutifolia, Gnaphalium californicum, Centaurea melitensis, and Baccharis
pilularis.
Rank: G4 S4 – Stands dominated purely by Adenostoma fasciculatum are common in cismontane California.
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Sample used to describe association: (n=1) COYOT098

Adenostoma fasciculatum-Heteromeles arbutifolia/Melica torreyana Shrubland Association (provisional)
Chamise – Torrey’s Melic Grass Shrubland Association
This provisional association has a strong dominance of Adenostoma fasciculatum and Melica torreyana and with a
small presence of other shrub and herb species such as Heteromeles arbutifolia. One sample was collected from
Coyote Ridge. There is qualitative information for a serpentine chaparral dominated by Adenostoma fasciculatum
and Heteromeles arbutifolia in central and northern California (Holland 1986). Other unpublished data from Napa
County corroborate the association (personal observation). Additional sampling is needed for verification.
The Coyote Ridge sample was collected from 1,158 ft elevation on a southwest-facing slope (256 degrees). The
stand is found on an undulating, steep (17-30 degrees) mid slope. Parent material is serpentine.
The stand consists of an open shrub layer (30% cover) with an open herbaceous layer (20% cover). Total vegetative
cover is 45%. Adenostoma fasciculatum and Melica torreyana are co-dominant in the shrub layer (20% and 18%
cover), and Heteromeles arbutifolia and Artemisia californica occurred at 5% cover. Garrya congdonii, Bromus
madritensis, Bromus hordeaceus, Arctostaphylos glauca, Lichen, Centaurea melitensis, and Avena barbata are also
present (in descending order from 2%).
Rank: G2 S2? – This association is most likely restricted in range to serpentine in the northern Central Coast and
southern North Coast Ranges of California.
Sample used to describe association: (n=1) COYOT038

ADENOSTOMA FASCICULATUM-ARCTOSTAPHYLOS GLAUCA ALLIANCE
This alliance is defined by a co-dominance of Adenostoma fasciculatum and Arctostaphylos glauca as shrubs in the
canopy. Other shrub species are associated with this type, mainly chaparral species. It has been quantitatively
defined from the Transverse and Peninsular Ranges and the Los Padres National Forest on variable slope positions,
exposures, and inclines. Parent material can be igneous (granitic), metamorphic, sandstone, and occasionally
alluvium. Soils are well drained with texture as sandy loam or loamy sand (Gordon and White 1994, Borchert et al
2000). It is a central and southern California alliance, occurring from Contra Costa County south to San Diego
County and Baja California.

Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland Association (provisional)
COMMON NAME
SYNONYM

Chamise - Bigberry Manzanita - Monkeyflower Shrubland
Association
None

ALLIANCE

Adenostoma fasciculatum-Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge.
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COMMENTS
The alliance of chamise and bigberry manzanita is known to occur at Mount Diablo in one fire protected gully at the
west end of Fossil Ridge (cf. Errter and Bowerman 2002). Stands are widespread both on and off serpentine in the
inner Central Coast Ranges (e.g., Mt San Benito, Joaquin Ridge, San Benito and western Fresno Counties (from
CNPS provisional classification of the BLM-Clear Creek Management Area)). Stands of the alliance in southern
California are co-dominated by Adenostoma fasciculatum and Arctostaphylos glauca (average cover around 3040%). Other shrub species associated with these stands are Yucca whipplei, Eriogonum fasciculatum, Quercus
berberidifolia, Q. john-tuckeri, Ceanothus leucodermis, Ceanothus greggii, and Ceanothus cuneatus (less than 15%
cover, less than 50% frequency) (Gordon and White 1994,Borchert et al 2000).

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland occur at the upperelevations of the study area of Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland are found at lowelevations (1,058-1,225 ft, mean 1,142 ft) on northeast and southwest facing slopes. Stands occur on convex mid to
upper slopes that are somewhat steep to steep (18-29 degrees, mean 24 degrees). The ground surface has a moderate
component of litter and a moderate amount of exposed soil and rock. Parent material is both serpentine and diabase.
MOST ABUNDANT SPECIES
Shrub
Adenostoma fasciculatum, Arctostaphylos glauca
CHARACTERISTIC SPECIES
Shrub
Adenostoma fasciculatum, Arctostaphylos glauca, Mimulus aurantiacus, Rhamnus crocea
Indicator species
Adenostoma fasciculatum, Rhamnus crocea
VEGETATION DESCRIPTION
Stands of Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland form an intermittent to
continuous shrub layer (45-78%) at 1.5-2m tall and an open understory herbaceous layer (0-10%) at 0-0.5m tall.
Total vegetative cover is 50-80%.
Stands are co-dominated by Adenostoma fasciculatum and Arctostaphylos glauca in the shrub layer (average cover
30% and 15% respectively). Mimulus aurantiacus and Rhamnus crocea are constant but tend to be in lower cover
(average cover 8%, and 2% respectively). All other species are found in 50% of the stands: Melica torreyana,
Artemisia californica, Moss, Navarretia heterodoxa, Lomatium dasycarpum, Garrya congdonii, Cynoglossum
grande, Chlorogalum pomeridianum, Baccharis pilularis, Anagallis arvensis, and Aira caryophyllea (average cover
in decreasing order from 4%).
COMMENTS
OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G3 S3?

RANK JUSTIFICATION
While the alliance is generally widespread in cismontane southern and central
California (including the Southern Sierra Nevada, Peninsular and Transverse Ranges), the association is probably
found in a variety of locations, at least in rocky locations in the Central Coast.
Samples used to describe association: (n=2) COYOT029, COYOT099
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ADENOSTOMA FASCICULATUM-SALVIA MELLIFERA ALLIANCE
This alliance is characterized by the co-dominance of Adenostoma fasciculatum and Salvia mellifera as shrubs in the
canopy (at least 30%-60% relative cover of each species in the shrub layer). In southern California, the alliance
occurs at low-elevation chaparral sites (below 3,000 ft elevation) on a variety of parent materials. It occurs on
moderately steep to steep, south-facing slopes of variable steepness. Quantitative information to establish the
alliance is from in the Santa Ana, San Jacinto, San Gabriel, and Western Transverse Ranges and the Western San
Bernardino Mountains (Gordon and White 1994). Data also confirms the alliance in the Los Padres National Forest
(Borchert et al. 2000) and western Riverside County (unpublished CNPS data). The full range of this alliance is
from the vicinity of Mount Diablo (Contra Costa Co.) to the Peninsular Ranges of northern Baja California.

Adenostoma fasciculatum-Salvia mellifera (pure) Shrubland Association (Gordon and White 1994, Sawyer and
Keeler-Wolf 1995)
Chamise – Black Sage (pure) Shrubland Association
This is a basic association with both Adenostoma fasciculatum and Salvia mellifera as co-dominants, and with minor
presence of other chaparral/edge species. One sample for this association was collected from Coyote Ridge.
Various authors have recognized this association in cismontane California in both qualitative and plot-based
quantitative descriptions (cf. Sawyer and Keeler-Wolf 1995, Gordon and White 1994). A mixture of Adenostoma
fasciculatum and Salvia mellifera occur on the south side of Mount Diablo (Ertter and Bowerman 2002).
Like the alliance, the association occurs on moderately steep to steep, south-facing slopes of variable steepness.
Shrubs are usually no taller than 3m and the canopy is intermittent to continuous. Adenostoma fasciculatum and
Salvia mellifera are co-dominant. Other shrubs may be present but in low cover, such as Eriogonum fasciculatum,
Artemisia californica, Ceanothus sp., Malosma laurina, Rhus ovata, and Salvia sp. The herbaceous layer is very
sparse. Low intensity fires probably positively affect the occurrence of this association through germination of the
dominant species from dormant seeds or resprouting. However, high intensity fires probably negatively affect the
association, lowering the ability of Salvia mellifera’s ability to germinate from seed or resprout (Gordon and White
1994, Borchert et al. 2000).
The Coyote Ridge sample was collected from the Santa Clara County Motorcycle Park at 1,250 ft elevation on a
southwest-facing slope (220 degrees). The stand is found on the mid to upper slope that is somewhat steep (23
degrees) and generally convex. The soil is moderately fine sandy clay loam, formed on diabase parent material.
The stand consisted of an open hardwood overstory (0.2% cover), an intermittent shrub layer (58% cover), and a
sparse herbaceous layer (0.2% cover). Total vegetative cover is 58%. Adenostoma fasciculatum and Salvia mellifera
are co-dominant (33 and 20% cover). Arctostaphylos glauca has less cover (5%). Other species included Avena
barbata, Lichen, Nassella lepida, and Quercus agrifolia (in descending order from 1% cover).
Rank: G4 S4 – Stands with pure mixture of chamise and black sage occur from the Peninsular Ranges to the Central
Coast Ranges of California.
Sample used to describe association: (n=1) COYOT024

ARCTOSTAPHYLOS GLAUCA ALLIANCE
This alliance is dominated by Arctostaphylos glauca as a shrub in the canopy. Other shrub species may be present,
but at relatively less cover. Parent material is igneous (granitic) or metamorphic in the southern portion of its range,
and is mainly on serpentine or marine sedimentary in the northern portion of its range. It has been quantitatively
defined from San Jacinto and Southern San Bernardino Mountains between 2,200-6,100 ft elevations. Slope
exposure and position are variable. Slope steepness is moderate to somewhat steep. Soil depth is variable, while
textures are sandy loam and loam. (Gordon and White 1994). Its range is from Santa Clara County on serpentine,
south to San Diego County and Baja California on igneous and metamorphic rock.
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Arctostaphylos glauca Mixed (-Artemisia californica-Salvia mellifera) Shrubland Association (provisional)
COMMON NAME
SYNONYM

Bigberry Manzanita Mixed (-California Sagebrush-Black Sage)
Shrubland Association
None

ALLIANCE

Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge.
COMMENTS
In all previously defined associations of Arctostaphylos glauca, Arctostaphylos glauca is the most abundant species
(average cover 60%, 100% frequency). Adenostoma fasciculatum is characteristic with low cover (average cover
11%, 83% frequency). Other species such as Rhamnus ilicifolia, Yucca whipplei, Salvia mellifera, and Cercocarpus
betuloides may be present though is lower cover. Total vegetation cover is 25-99% (mean 86%) (Gordon and White
1994).

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Arctostaphylos glauca-Mixed (-Artemisia californica-Salvia mellifera) Open Shrubland occur at the
mid-elevations of the study area of Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Arctostaphylos glauca-Mixed (-Artemisia californica-Salvia mellifera) Open Shrubland are found at lowelevations (545-1,212 ft, mean 836 ft) on northeast, southeast, southwest and northwest facing slopes. Stands occur
on convex and undulating, low to mid slopes that are moderate to steep (10-35 degrees, mean 21 degrees). The
ground surface has a moderate component of litter and a moderate amount of exposed soil and rock. These stands
are found on serpentine, non-serpentine marine sediments (Franciscan), and diabase.
MOST ABUNDANT SPECIES
Shrub
Arctostaphylos glauca
CHARACTERISTIC SPECIES
Shrub
Arctostaphylos glauca
Indicator species
Arctostaphylos glauca
VEGETATION DESCRIPTION
Stands of Arctostaphylos glauca- Mixed (-Artemisia californica-Salvia mellifera) Open Shrubland are formed by an
open tree layer (0-1% conifers, 0-5% hardwoods), an open to intermittent shrub layer (26-65%), and an open to
intermittent understory herbaceous layer (2-35%). Total vegetative cover is 28-75%.
Arctostaphylos glauca is usually the dominant species in the shrub layer (average cover 31%). Other shrubs are
present in the stands but usually at lower cover, including Artemisia californica and/or Salvia mellifera (average
cover 10% and 2%, frequency 66% and 50% respectively). Grasses such as Nassella lepida, Bromus madritensis,
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and Avena barbata are often present in these stands as well (average cover <3% and 50-66% frequency). Quercus
agrifolia is often an emergent feature (average cover 1%, 50% frequency). Pinus sabiniana may also be an emergent
feature (average cover <1%, 33% frequency). Adenostoma fasciculatum, Ceanothus ferrisiae, Lolium multiflorum,
Lichen, and Eschscholzia californica are in 33% of the stands (average cover 3% or less).
COMMENTS
This association is on weakly serpentinized, ultramafic igneous, or marine sedimentary parent material. It is similar
to the Adenostoma fasciculatum-Arctostaphylos glauca Shrubland where Adenostoma fasciculatum is co-dominant
with Arctostaphylos glauca.
OTHER NOTEWORTHY SPECIES
Ceanothus ferrisiae, a CNPS list 1B species, was found in 2 of 6 stands sampled. Global rank is G1 and state rank is
S1.1.
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
The distribution of this association is unknown beyond the confines of Coyote Ridge.
It is likely to be found other serpentine (and non-serpentine) areas in Santa Clara County,south, but likely
uncommon because these two species are components of chaparral and coastal sage shrub respectively, and do not
tend to overlap commonly.
Samples used to describe association: (n=6) COYOT020, COYOT022, COYOT025, COYOT031, COYOT034,
COYOT048

Arctostaphylos glauca/Melica torreyana Shrubland Association (provisional)
COMMON NAME
SYNONYM

Bigberry Manzanita/Torrey’s Melic Grass Shrubland
None

ALLIANCE

Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
In serpentine outcrops to the north of Coyote Ridge, Arctostaphylos glauca is replaced by A. viscida in the North
Coast Ranges, while still associating with Melica torreyana and other herb species (personal observation).
Apparently there is some reference to a serpentine subspecies of A. viscida (A. viscida subsp. pulchella), which is
different that the species that occurs off serpentine in the sierra foothills, etc.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Arctostaphylos glauca/Melica torreyana Shrubland occur at the low-upper elevations of the study area
of Coyote Ridge and environs on serpentine parent material.
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ENVIRONMENTAL DESCRIPTION
Stands of Arctostaphylos glauca/Melica torreyana Shrubland are found at relatively low-elevations (496-1,138 ft,
mean 795 ft) on northeast to southwest facing slopes. Stands occur on convex and undulating, lower to upper slopes
that are somewhat steep to steep (21-43 degrees, mean 30 degrees). Soil textures are moderately coarse sandy loam
to moderately fine clay loam. The ground surface has a moderate component of litter and a moderate amount of
exposed soil and rock. Parent material is serpentine.
MOST ABUNDANT SPECIES
Shrub
Arctostaphylos glauca
CHARACTERISTIC SPECIES
Shrub
Arctostaphylos glauca,
Herbaceous
Melica torreyana, Bromus hordeaceus
Indicator species
Vulpia microstachys
VEGETATION DESCRIPTION
Stands of Arctostaphylos glauca/Melica torreyana Shrubland are formed by an open to intermittent shrub layer (560%) and an open to intermittent understory herbaceous layer (5-47%). The shrub layer is 0.5-5m tall and the
herbaceous layer is 0-1m tall. An occasional emergent tree layer may be found within some stands (0-5%). Total
vegetative cover is 22-70%.
Arctostaphylos glauca is the sole or dominant species in the shrub layer (average 33% cover). Other than the
Arctostaphylos, grasses predominate with Melica torreyana and Bromus hordeaceus constant in the herbaceous
layer (average cover 9% and 1%). Other herb and shrub species, including Bromus madritensis, Vulpia
microstachys, Lolium multiflorum, Avena barbata, Artemisia californica, Quercus durata, are often present in these
stands (average < 2% cover, frequency about 50%). Nassella pulchra, Heteromeles arbutifolia, Vulpia myuros,
Plantago erecta, Poa secunda, Bromus diandrus, and Dudleya setchellii are occasionally present (average cover
<2%, frequency about 33%).
COMMENTS
OTHER NOTEWORTHY SPECIES
Dudleya setchellii, a CNPS list 1B species, was found in 3 of 9 stands sampled. Global rank is G1 and state rank is
S1.1.
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 9 stands sampled. Global rank is G2T2
and state rank is S2.2.
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
It is unclear how widespread this association is beyond the study area. It is likely to
occur in nearby serpentine locations of the Central Coast. In serpentine regions to the north, Arctostaphylos viscida
takes the place of A. glauca as a common serpentine associate.
Samples used to describe association: (n=9) COYOT008, COYOT039, COYOT044, COYOT074, COYOT082,
COYOT089, COYOT090, COYOT092, COYOT102

ARTEMISIA CALIFORNICA ALLIANCE
This alliance is characterized by the strong dominance of Artemisia californica as a shrub in the canopy. There may
be high diversity and cover in the herbaceous layer. The Artemisia californica Alliance occurs on steep, south facing slopes on rarely flooded low - gradient deposits along streams. Soils may be alluvial, colluvial, or bedrock derived, and shallow to moderately deep. It occurs along the coast in southern and central California from Marin
County to San Diego County, in the Central and South Coast Ranges in California, the Channel Islands, and also in
Baja California. Stands in southern California occur with Eriogonum fasciculatum, Salvia apiana, Adenostoma

Vegetation Associations of Coyote Ridge

54

November 2004

fasciculatum, Lotus scoparius, and Bromus madritensis (Gordon and White 1994). Stands become mixed with
Baccharis pilularis and may be better called the Baccharis pilularis- Artemisia californica alliance in the northernmost part of its range, such as in Marin County (NatureServe et al. 2003a).

Artemisia californica-Ceanothus ferrisiae Shrubland Unique Stands (provisional)
COMMON NAME
SYNONYM

Coast Sagebrush – Coyote Ceanothus Shrubland
None

ALLIANCE

Artemisia californica Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Artemisia californica-Ceanothus ferrisiae Shrubland occur at the low-mid elevations in the southern
portion of the Coyote Ridge study area on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Artemisia californica-Ceanothus ferrisiae Shrubland are found at low-elevations (620-674 ft, mean 638 ft)
on northwest, southeast, and south facing slopes. Stands occur on convex, flat and undulating, mid slopes and ridge
tops that are somewhat gentle to steep (2-30 degrees, mean 18degrees). The ground surface has a moderate
component of litter and a moderate amount of exposed soil and rock. These stands are found on serpentine and
edges of serpentine (on non-marine sedimentary substrate).
MOST ABUNDANT SPECIES
Shrub
Artemisia californica, Ceanothus ferrisiae
CHARACTERISTIC SPECIES
Tree
Pinus sabiniana
Shrub
Artemisia californica, Ceanothus ferrisiae, Heteromeles arbutifolia
Indicator
Ceanothus ferrisiae, Pinus sabiniana
VEGETATION DESCRIPTION
Stands of Artemisia californica-Ceanothus ferrisiae Shrubland are formed by an open conifer dominated tree layer
[if it is not a tree type it cant be tree-dominated, is there an emergent tree layer?] (1-5%) at 20-35m tall, an open to
intermittent understory shrub layer (17-30%) at 1-5m tall, and an open herbaceous layer (0.2-11%) at 0-0.5m tall.
Total vegetation cover is 18-40%.
Artemisia californica and Ceanothus ferrisiae co-dominate in the shrub layer (average cover 13% and 7%
respectively). Pinus sabiniana and Heteromeles arbutifolia are constants, but tend to have somewhat lower cover
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(average 3%, and 2% percent). Eriodictyon californicum is often present with average cover of less than 1%. Melica
torreyana, Arctostaphylos glauca, Avena barbata, Baccharis pilularis, Nassella lepida, Centaurea melitensis,
Achillea millefolium, Lomatium dasycarpum, Scrophularia californica, Moss, Rhamnus tomentella, Sambucus
mexicana, and Lichen are present in low amounts (less than 2%) in 33% of the samples.
COMMENTS
The Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland association is
similar to the Artemisia californica-Ceanothus ferrisiae Shrubland association. However, the shrubland association
consists of lower cover of Pinus sabiniana, lower cover of Heteromeles arbutifolia, and higher cover of Artemisia
californica. The Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia is also similar. However, this
association has a higher cover of Artemisia californica and Ceanothus ferrisiae and lower cover of Baccharis
pilularis. While only three stands currently represent this type, other similar locations are found on adjacent private
property, which may have greater cover of Ceanothus ferrisiae.
OTHER NOTEWORTHY SPECIES
Ceanothus ferrisiae, a CNPS list 1B species, was found in all 3 of the stands sampled. Global rank is G1 and state
rank is S1.1.
CONSERVATION RANK

S1 G1

RANK JUSTIFICATION
The stands with Ceanothus ferrisiae are extremely limited in distribution to southern
Coyote Ridge in Santa Clara County, California, where surveys were collected. Stands with this species are
threatened by past construction of Anderson Dam and potential future development (as most of its occurrence is on
private land).
Samples used to describe association: (n=3) COYOT013, COYOT014, COYOT021

Artemisia californica/Eschscholzia californica-Grass Shrubland Association (new)
COMMON NAME
SYNONYM

Coast Sagebrush / California Poppy - Grass Shrubland
Diablan Sage Scrub (in part)

ALLIANCE

Artemisia californica Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
Stands in the Central Coast Ranges of California on rocky marine sedimentary substrates approximate the
association described here. More data need to be collected to verify their similarity to the association defined here.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Artemisia californica/Eschscholzia californica-Grass Shrubland occur at the low-mid elevations of the
study area of Coyote Ridge and environs on serpentine parent material.
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ENVIRONMENTAL DESCRIPTION
Stands of Artemisia californica/Eschscholzia californica-Grass Shrubland are found at low-elevations (491-1,258 ft,
mean 839 ft) on southeast and southwest facing slopes. Stands occur on convex and undulating, lower to upper
slopes that are moderate to somewhat steep (13-36 degrees, mean 22 degrees). The ground surface has a low
component of litter and a high amount of exposed soil and rock. These stands are on serpentine and serpentine edges
(on non-marine sedimentary substrate).
MOST ABUNDANT SPECIES
Shrub
Artemisia californica
CHARACTERISTIC SPECIES
Shrub
Artemisia californica
Indicator species
Artemisia californica, Eschscholzia californica
VEGETATION DESCRIPTION
Stands of Artemisia californica/Eschscholzia californica-Grass Shrubland form an open to intermittent shrub layer
(5-45%) at 0.5-2m tall with an open understory herbaceous layer (5-45%) at 0-0.5m tall. Total vegetative cover is
20-80%.
Artemisia californica is the dominant species in the shrub layer (average 24% cover). Avena barbata, Bromus
madritensis, Eschscholzia californica, Bromus hordeaceus, and Nassella pulchra are often associated with these
stands (each average around 2-4% cover, 66% frequency). Other herbaceous species are often present, including
Achillea millefolium, Dudleya setchellii, Eriogonum nudum, Melica torreyana, Lomatium dasycarpum,
Dichelostemma capitatum, Nassella lepida, Lolium multiflorum, and Centaurea melitensis (average cover <1%, 2550% frequency). Other shrub species may be present, including Toxicodendron diversilobum, Spartium junceum,
Mimulus aurantiacus, Salvia mellifera, Garrya congdonii, and Baccharis pilularis (in decreasing order of average
cover from 3% and frequency from 40%). Pickeringia montana or Eriodictyon californicum co-dominate with
Artemisia californica in two different stands; however, separate mixed shrub associations are not established since
these have been documented in only two of 12 surveys.
COMMENTS
Some stands were sampled in the summer and fall after peak phenology, so the cover and frequency of herbs may be
found greater than were observed and reported.
OTHER NOTEWORTHY SPECIES
Castilleja affinis neglecta, a CNPS list 1B species, was found in 1 of 12 stands sampled. G lobal rank is G5T1and
state rank is S1.2
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 12 stands sampled. Global rank is G2T2
and state rank is S2.2.
Dudleya setchellii, a CNPS list 1B species, was found in 4 of 12 stands sampled. Global rank is G1 and state rank is
S1.1.
Erysimum franciscanum, a CNPS list 4 species, was found in 1 of 12 stands sampled. Global rank is G3 and state
rank is S3.2.
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 1 of 12 stands sampled. Global rank
is G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 1 of 12 stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

G3 S3
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RANK JUSTIFICATION While no other data occur on this association, it is possibly found in other dry, rocky,
nutrient-poor locations in the Central and Southern Coast Ranges of California.
Samples used to describe association: (n=12) COYOT007, COYOT033, COYOT050, COYOT053, COYOT057,
COYOT066, COYOT070, COYOT080, COYOT084, COYOT087, COYOT093, COYOT111

ARTEMISIA CALIFORNICA-SALVIA MELLIFERA ALLIANCE
This alliance is defined by the co-dominance of Artemisia californica and Salvia mellifera as shrubs in the canopy
layer. It occurs from southern California along the Coast Ranges, and it becomes less extensive northward along the
coast (cf. Sawyer and Keeler-Wolf 1995). It has a strong occurrence in the Santa Ana Mountains, along the
southern and western areas of the Transverse Ranges, in the Western Transverse. It is occasionally in the central
Peninsular Ranges (Gordon and White 1994), and it is occasionally found in W Riverside and San Diego Counties
(unpublished CNPS data). The alliance also has been found in San Benito County on Franciscan soils (personal
observation).

Artemisia californica-Salvia mellifera (pure) Shrubland Association (Desimone and Burk 1992, Gordon and
White 1994)
COMMON NAME
SYNONYM

Coast Sagebrush - Black Sage Shrubland
Central Lucian Coastal Scrub and Diablan Sage Scrub (in part)

ALLIANCE

Artemisia californica-Salvia mellifera Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
Six sites were defined at Starr Ranch Sanctuary in Orange County (Desimone and Burk 1992) as the pure
association. The pure association has also been defined in southern California in the Santa Ana Mountains, along
the southern and western areas of the Transverse Ranges, in the Western Transverse and occasionally in the central
Peninsular Ranges (Gordon and White 1994). The alliance also has been found in San Benito County on Franciscan
soils (personal observation).
ENVIRONMENTAL DESCRIPTION
The study of the stands sampled by Desimone and Burk (1992) found no interpretable environmental correlation for
this association. According to Gordon and White (1994), this series is found between 800-2,440 ft elevation (mean
1,546 ft). Aspect is east to southwest. Slope position is variable, though many stands occur on lower slopes. Slope is
gentle to steep (5-75%, mean 39%). Litter is 5-95% cover (mean 25%). Soils are in the mollisol order with sandy
loam and loam textures. Parent material is variable.
MOST ABUNDANT SPECIES
Shrub
Artemisia californica (Desimone and Burk 1992)
Shrub
Artemisia californica, Salvia mellifera (Gordon and White 1994)
CHARACTERISTIC SPECIES
Shrub
Artemisia californica, Salvia mellifera, Lotus scoparius (Desimone and Burk 1992)
Shrub
Artemisia californica, Salvia mellifera, Eriogonum fasciculatum (Gordon and White 1994)
Herbaceous
Nassella lepida, Calystegia macrostegia (Desimone and Burk 1992)
VEGETATION DESCRIPTION
Desimone and Burk (1992), describe an association co-dominated by Artemisia californica and Salvia mellifera in
the shrub layer (average covers 35.8% and 21.8%, 100% frequency). Lotus scoparius is characteristic (average
cover 11.9%, 83% frequency). Eriogonum fasciculatum, Galium angustifolium were present in 67% of the samples
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(average cover 6% and 0.9%). Malosma laurina, Salvia apiana, Mimulus aurantiacus were present in half the
samples (average cover 4%, 3.8%, and 0.7%). Nassella lepida and Calystegia macrostegia are constants in the
herbaceous understory (average cover 5.6% and 0.6%, 100% frequency). Opuntia littoralis is present in 67% of the
samples (average cover 3.2%). Nassella pulchra and Hirschfeldia incana are present in half of the samples (average
cover <1% each). Cuscuta spp. and Melica imperfecta are occasionally present (average cover 1.7% and 0.2%
respectively, frequency 17%).
According to Gordon and White (1994), this series is co-dominated by Artemisia californica and Salvia mellifera
(average cover 25% and 21%; 100% frequency). Eriogonum fasciculatum is characteristically present (average
cover 7%, 84% frequency). Marah macrocarpus is often present in low cover (average cover 2%, 56% frequency).
Other species include Adenostoma fasciculatum, Yucca whipplei, Malosma laurina, Lotus scoparius, Salvia apiana,
and Ceanothus crassifolius (average cover less than 10%, less than 50% frequency). Herbaceous species include
Bromus madritensis, Nassella sp., Centaurea melitensis, Chamaesyce polycarpa, Dichelostemma sp. and
Cryptantha sp. Total vegetation is 60-95% cover.
COMMENTS
This plant community is likely maintained by sporadic disturbance such as fire. Northern stands of the pure
association may be a different phase than the southern stands of the association, which often have Eriogonum
fasciculatum, Malosma laurina, and other southern California sage scrub associates. Additional data and analysis
can establish this further.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Artemisia californica-Salvia mellifera Shrubland occur at the low-mid elevations of the study area of
Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Artemisia californica-Salvia mellifera Shrubland are found at low-elevations (681-1,159 ft, mean 933 ft)
on southeast to southwest facing slopes. Stands occur on convex and undulating, low to upper slopes that are
moderate to steep (19-38 degrees, mean 25 degrees). The ground surface has a moderate component of litter and a
moderate amount of exposed soil and rock. Parent material is serpentine and diabase.
MOST ABUNDANT SPECIES
Shrub
Artemisia californica, Salvia mellifera
CHARACTERISTIC SPECIES
Shrub
Artemisia californica, Salvia mellifera
VEGETATION DESCRIPTION
Stands of Artemisia californica-Salvia mellifera Shrubland are formed by an intermittent shrub layer (30-40%) at 12m tall, and an open understory herbaceous layer (1-10%) at 0-0.5m tall. Total vegetative cover is 33-50%.
Artemisia californica and Salvia mellifera co-dominate in the shrub layer (average 20% and 18% cover). Bromus
madritensis is a constant in the herbaceous layer, but tends to be in significantly lower cover (average cover <1%).
Lichen is often present in the stands (average cover <1%, 67% frequency). Other woody species may be present but
at relatively low cover, including Arctostaphylos glauca, Baccharis pilularis, Malacothamnus fasciculatus,
Heteromeles arbutifolia, Mimulus aurantiacus, and Quercus agrifolia (average cover in decreasing order from 3%,
frequency 33%). Other herbaceous species occur at low cover, including Avena barbata, Avena sp., Bromus
hordeaceus, Centaurea melitensis, Hirschfeldia incana, Lolium multiflorum, Marah fabaceus, Nassella pulchra,
Salvia columbariae, Scrophularia californica, and Spergularia sp. (average cover < 1%, frequency 33%).
COMMENTS
OTHER NOTEWORTHY SPECIES
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CONSERVATION RANK

G4 S4

RANK JUSTIFICATION
The alliance and pure association is commonly found from central and southern
California, ranging into northern Baja California, usually on lower-slope positions. Northern-most stands may occur
in the Diablo Range in Alameda County.
Samples used to describe association (n=3) COYOT081, COYOT094, COYOT100

BACCHARIS PILULARIS ALLIANCE
This alliance is usually dominated by Baccharis pilularis as the shrub canopy layer; however, its cover can vary.
There is a high diversity of associations, as it can be found coastally or in disturbed areas transitional to chaparral or
forested vegetation. Slope position and steepness vary, from gentle marine terraces to steep upper slopes. Slope
exposure also varies, with different associations found on different aspects. Soil texture varies from moderately
coarse sandy loam to moderately fine clay loam. This alliance is endemic to California, found primarily in the inner
and outer Coast Ranges from Humboldt to San Diego County, but it is best represented in central coastal California,
particularly in the San Francisco Bay region (NatureServe et al 2003a). In the Central Coast south of San Francisco,
Baccharis pilularis consistently occurs with Artemisia californica, where the two species can co-dominate. The
recent work by Borchert et al (2000) suggests that this expression may be better considered part of a B. pilularis Artemisia californica alliance. Until further research is done, we are considering this expression within the
Baccharis pilularis alliance.

Baccharis pilularis/Annual Grass Shrubland Association (NatureServe et al. 2003a)
Coyote Brush / Annual Grass Shrubland Association
This association is a two-story community consisting of an open coyote brush layer and a dense understory of
annual grasses. One sample for this association was collected from Coyote Ridge. However, this association has
been described from Point Reyes National Seashore (NatureServe et al. 2003a). It is also known to occur at Suisun
Marsh on the edges of disturbed grasslands and levee banks below 10 ft elevation (CDFG et al. 2000). It is likely to
be a common association in disturbed coastal sites throughout California, because Baccharis pilularis frequently
invades disturbed grasslands and can develop into stable coastal scrub communities (Heady et al. 1977).
In Point Reyes, the association was found at low elevations on the mid slopes to ridge tops of somewhat steep,
south- to southwest-facing slopes. Soil textures range from medium to very fine sandy loam to moderately fine silty
clay loam. The herbaceous layer is 25-50 cm tall, and the shrub layer is 0.5-1-2m tall (NatureServe et al. 2003a).
This association is likely mediated by disturbance such as slides, fire, and man-made disturbances such as clearing.
The Coyote Ridge sample was collected from the Santa Clara County Motorcycle Park at 1,229 ft elevation. The
stand is found across an entire convex, northeast-facing slope (38 degrees), which is somewhat steeply (15 degrees)
sloped. Soil texture is moderately fine sandy clay loam, formed on diabase parent material. The stand consists of an
open shrub layer (8% cover) at 1-2m tall, and a continuous herbaceous layer (81% cover) at 0-0.5m tall. Total
vegetative cover is 87%. Baccharis pilularis dominates the shrub layer (8% cover). Annual grass species dominate
the herb layer, with Avena sp. as the dominant herb species (65%). Other grass species also present include Bromus
diandrus, Bromus hordeaceus, Lolium multiflorum, Bromus madritensis, and Nassella pulchra (in decreasing order
from 5%). Forbs cover less than 1% each and include Eremocarpus setigerus, Centaurea solstitialis, Achillea
millefolium, Cirsium vulgare, Perideridia kelloggii, Gnaphalium californicum, Grindelia sp., Hemizonia congesta
subsp. luzulifolia, Hirschfeldia incana, and Chlorogalum pomeridianum. With respect to the understory, the nonnative grass species appear to be negatively impacting the native vegetation.
Rank: G4 S4 – This association broadly occurs from northern to southern California, especially where disturbance
has occurred recently.
Sample used to describe association: (n=1) COYOT097
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Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland Association (provisional)
COMMON NAME
SYNONYM

Coyote Brush - Coast Sagebrush - Toyon Shrubland
None

ALLIANCE

Baccharis pilularis Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland occur at the lowelevation in the southern portion of the study area of Coyote Ridge and environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland are found at low-elevations
(495-555 ft, mean 529 ft) on southeast to southwest facing slopes. Stands occur on convex, concave, and
undulating, low to upper slopes that are flat to somewhat steep (0-23 degrees, mean 9.8 degrees). The ground
surface has a moderate to high component of litter and a low to moderate amount of exposed soil and rock. This
association occurs on serpentine, serpentine edge (on non-marine sedimentary substrate) and diabase.
MOST ABUNDANT SPECIES
Shrub
Baccharis pilularis
CHARACTERISTIC SPECIES
Shrub
Baccharis pilularis, Heteromeles arbutifolia, Artemisia californica, Mimulus aurantiacus
Herbaceous
Moss, Gnaphalium californicum
Indicator
Baccharis pilularis, Lotus scoparius
VEGETATION DESCRIPTION
Stands of Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland are formed by an intermittent
to continuous shrub layer (30-80%) at 1-2m tall and an open understory herbaceous layer (0.2-10%) at 0-0.5m tall.
Total vegetative cover is 30-80%.
Baccharis pilularis is dominant and constant in the shrub layer (average 19% cover); Heteromeles arbutifolia,
Artemisia californica, and Mimulus aurantiacus are also constants, but tend to be in lower cover (average cover 9%,
5%, and 3% respectively). Moss and Gnaphalium californicum are also characteristic (average cover <1%).
Ceanothus ferrisiae, Lichen, Scrophularia californica, and Bromus madritensis are present in 60% of the samples
(average cover in decreasing order from 4%). Lotus scoparius, Gastridium ventricosum, and Salvia mellifera are
occasionally present (< 2% cover, frequency 40%).
COMMENTS
This appears to be a result of the colonization of Baccharis pilularis in stands with mixes of Artemisia californica,
Heteromeles arbutifolia, Ceanothus ferrisiae, and Pinus sabiniana, where soil is unstable or has been disturbed.
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Stands are located around the Anderson Reservoir Spillway, and they are still recovering from the construction
disturbances. Artemisia californica-Ceanothus ferrisiae is probably a later seral stage of this type, in areas with less
soil disturbance.
OTHER NOTEWORTHY SPECIES
Ceanothus ferrisiae, a CNPS list 1B species, was found in 3 of 5 stands sampled. Global rank is G1 and state rank is
S1.1.
CONSERVATION RANK

G3 S3?

RANK JUSTIFICATION
The occurrence of Baccharis pilularis with both Artemisia californica and
Heteromeles arbutifolia is newly documented. In coastal slopes to the north such as in Marin County, Baccharis
pilularis is known to be associated with Artemisia californica, Toxicodendron diversilobum, Eriophyllum
staechadifolium and Monardella villosa. However, this association may occur in the Coast Ranges to the north or
south.
Samples used to describe association (n=5) COYOT012, COYOT015, COYOT016, COYOT018, COYOT019

CERCOCARPUS BETULOIDES ALLIANCE
This alliance is characterized by the dominance of Cercocarpus betuloides as a tall shrub (or small tree) with
relative cover of at least 50%; absolute cover values may be low in very open sites. Currently, a pure mountain
mahogany association and a mixed association with chamise are defined. While occupying all slope aspects and
positions, stands often occupy north-facing slopes at elevations below 4800 ft. (Gordon and White 1994).
Mountain-mahogany is a wide-ranging species. The alliance is noted as occurring from northern to southern
California, on rocky ridges and steep slopes with shallow soils (Sawyer and Keeler-Wolf 1995).

Cercocarpus betuloides-Adenostoma fasciculatum-Mimulus aurantiacus Shrubland Association (provisional)
Birchleaf Mountain Mahogany - Chamise - Monkeyflower Shrubland Association
This association is comprised of a mixed shrub layer co-dominated by mountain mahogany and chamise with an
open herbaceous understory dominated by Torrey’s melic grass. Occasional tree species may be present. One sample
for this association was collected from Coyote Ridge. However, mixed stands of Cercocarpus betuloides and
Adenostoma fasciculatum are known to occur in a basin on the north side of Mount Diablo (Errter and Bowerman
2002). Further, a Cercocarpus betuloides-Adenostoma fasciculatum association also occurs in the western San
Gabriel and San Bernardino Mountains, San Jacinto Mountains, and southern Peninsular Ranges (Gordon and White
1994).
In southern California, Gordon and White (1994) describe an association of mountain mahogany and chamise at low
to moderately high elevations, on moderately steep to steep slopes with southeast- and northeast-facing aspects.
Parent material is granitic. Cercocarpus betuloides and Adenostoma fasciculatum are co-dominant and Eriogonum
fasciculatum is present in lower cover and frequency . Recent analysis of data from the Santa Monica Mountains
confirms the existence of a C. betuloides-A. fasciculatum-Salvia mellifera association from upper northerly facing
slopes (CNPS in publication).
This Coyote Ridge sample was collected from 1,208 ft elevation on a northeast-facing slope (62 degrees). The stand
is found on the lower slope of a convex, steep (32 degrees) slope. The soil is moderately fine sandy clay loam
formed on diabase parent material.
The stand consists of an open hardwood layer (5% cover) at 2-5m tall, an open shrub layer (30% cover) at 2-2.5 m
tall, and an open herbaceous layer (12% cover) at 0-0.5m tall. Total vegetative cover is 45%. Cercocarpus
betuloides, Adenostoma fasciculatum, and Mimulus aurantiacus are the most abundant species (12%, 10%, and 10%
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cover, respectively), with Cercocarpus appearing arborescent and partially senescent. Melica torreyana is the most
abundant herbaceous species (10% cover). Other species contribute no more than 5% cover including Prunus
ilicifolia, Moss, Toxicodendron diversilobum, Galium sp., Lichen, Potentilla glandulosa, Pentagramma
triangularis, Achillea millefolium, Gastridium ventricosum, Sanicula bipinnatifida, Bromus madritensis, Aira
caryophyllea, and Spartium junceum.
Rank: G3 S3– This association occurs in scattered stands from southern to central California (personal observation).
Sample used to describe association: (n=1) COYOT028

PRUNUS ILICIFOLIA ALLIANCE
This alliance is defined by the dominance or co-dominance of Prunus ilicifolia in the shrub layer, while there may
be a mix of other chaparral, coastal sage, herb, or overstory emergent tree species. Stands occur along moderate to
steep slopes at elevations below 3500 ft. Sites have a high degree of rockiness, especially with large boulders. The
alliance is found patchily distributed in Los Padres National Forest with Heteromeles arbutifolia and Rhus ovata
occur in low cover. It is on north-facing, upper slopes on sandstone bedrock and colluvium (Borchert 2000). Stands
in San Diego and Riverside Counties occur scattered on northwest- to southeast-facing slopes on rocky, granitic
parent material. Prunus ilicifolia is dominant, and Heteromeles arbutifolia is sub-dominant. Other shrubs include
Rhamnus ilicifolia, Artemisia californica, Eriogonum fasciculatum, and Mimulus aurantiacus (unpublished CNPS
data). At the north end of its range at Golden Gate National Recreation Area (San Mateo Co.), Prunus dominates
with Sanicula crassicaulis, Dirca occidentalis, Heteromeles arbutifolia, and Toxicodendron diversilobum on
northeast to southwest slopes. Thus, the hollyleaf cherry alliance occurs in scattered stands from southern to central
California.

Prunus ilicifolia/Toxicodendron diversilobum/Grass Shrubland Association (provisional)
Hollyleaf Cherry - Poison Oak / Grass Shrubland Association
This shrubland association is dominated by hollyleaf cherry with scattered poison oak, California sagebrush, and
herbs. Two samples for this association were collected from the Coyote Ridge. Stands dominated by Prunus
ilicifolia have been quantitatively documented in the Central and South Coast Ranges, including the Los Padres
National Forest (Borchert et al. 2000), San Diego County and W Riverside County (unpublished CNPS data).
The Coyote Ridge samples were collected from 1,280-1,354 ft elevation on northeast- and southwest- facing slopes
(85 and 217 degrees). These stands are on steep (27-30 degrees) upper slopes. Parent material is serpentine. The
stands consist of an open hardwood layer (2% cover), an open to intermittent shrub layer (25-27% cover), and an
open to intermittent herbaceous layer (13-40% cover). Total vegetative cover is 45-60%.
Prunus ilicifolia is dominant in the shrub layer (10% mean cover). There is browsing by deer and cattle of the
Prunus where the understory branches are pruned to an obvious browse-line and the shrubs appear arborescent with
tree-like stature. Overstory trees may include Quercus agrifolia or Quercus lobata. Toxicodendron diversilobum
and Quercus berberidifolia are characteristically present but in lower cover (average 2% and 1%). Other shrubs may
be present in low to high cover (average <1-14%), including Mimulus aurantiacus, Arctostaphylos glauca and
Artemisia californica. Lolium multiflorum and Bromus hordeaceus are the most abundant herb species (average
cover 10% and 6% respectively). Bromus madritensis, Avena barbata, Lichen, Hirschfeldia incana, Centaurea
melitensis, Melica torreyana, Galium andrewsii, Bromus diandrus, and Achillea millefolium are also constant but
are in lower cover (in decreasing order from 5%).
Dudleya setchellii was found in one sample, and Lessingia micradenia var. glabrata was found in the other, both of
which are CNPS list 1B species (CNPS 2003).
Rank: G2 S2 – This association potentially occurs in scattered stands in the Central to South Coast Ranges of
California.
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Samples used to describe association: (n=2): COYOT003, COYOT036

QUERCUS DURATA ALLIANCE
This alliance is characterized by the dominance or co-dominance of Quercus durata as the shrub canopy layer. No
associations have been currently defined, yet there are many shrub and herb species that occur in this alliance
particularly on serpentine, including Arctostaphylos stanfordiana subsp. raichei, Ceanothus jepsonii, Garrya
congdonii, and Hesperolinon spp. However, other more common manzanita or ceanothus species consistently occur
in this leather oak alliance, such as Arctostaphylos viscida, A. glauca, and Ceanothus cuneatus. The alliance usually
occurs in the Coast Ranges of central and northern California from 400-4500 ft on serpentine, but it may also in
small stands on volcanic parent material (e.g., Napa County, personal observation).

Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland Association (provisional)
COMMON NAME
SYNONYM

Leather Oak - Bigberry Manzanita - Chaparral Silktassel /
Torrey’s Melic Grass Shrubland
None

ALLIANCE

Quercus durata Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
There are a variety of serpentine areas in the Central and North Coast Ranges of California where Quercus durata
dominates and associates with mix of serpentine chaparral species. For example, patches of Q. durata occur on the
Eastern Crest of the Red Mountains area of the Mount Hamilton Range with other shrubs (Sharsmith 1982). Further,
a Quercus durata-Arctostaphylos glauca association has been observed on Mount Diablo with Heteromeles
arbutifolia as a minor element; however, Garrya congdonii and Melica torreyana were not mentioned (Ertter and
Bowerman 2002). Large stands of Q. durata mixed with A. glauca occur in San Benito County on serpentine while
other, similar serpentine shrub species are present in lower cover (personal observation); however, Melica torreyana
may not be present.
ENVIRONMENTAL DESCRIPTION
Stands occur on rocky, serpentine slopes that are usually north-facing. They are noted on talus deposits of
serpentine in the Mount Hamilton Range (Sharsmith 1982). They are on moderately steep to steep, serpentine
slopes in San Benito and Napa Counties (personal observation).
MOST ABUNDANT SPECIES
Shrub
Quercus durata
CHARACTERISTIC SPECIES
Shrub
Quercus durata, Garrya congdonii (Sharsmith 1982)
VEGETATION DESCRIPTION
Patches of Quercus durata and Garrya congdonii occur intermingled in stands of Adenostoma fasciculatum from the
Mount Hamilton Range (Sharsmith 1982). In San Benito County, Quercus durata dominates in stands but is
associated with many shrub species including Arctostaphylos glauca, Garrya congdonii, Eriodictyon californicum,
etc.
COMMENTS
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COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland occur at the
low-upper elevations of the study area of Coyote Ridge and environs generally on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland are found at lowelevations (607-1,351 ft, mean 1,300 ft) on northeast and northwest facing slopes. Stands occur on convex and
undulating slopes. This association is found on lower to upper slopes, which are somewhat steep to steep (20-35
degrees, mean 24 degrees). The ground surface has a moderate to high component of litter and a low to moderate
amount of exposed soil and rock. Soil texture is fine sandy clay. Parent material is serpentine and diabase.
MOST ABUNDANT SPECIES
Shrub
Quercus durata
CHARACTERISTIC SPECIES
Shrub
Quercus durata, Arctostaphylos glauca, Garrya congdonii
Herbaceous
Melica torreyana, Bromus hordeaceus
Indicator species
Garrya congdonii, Melica torreyana
VEGETATION DESCRIPTION
Stands of Quercus durata Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland are formed by an
emergent hardwood overstory tree layer (0-5%) at 5-10m tall, an intermittent to continuous shrub layer (30-78%) at
1.5-6m tall, and an open to intermittent understory herbaceous layer (8-40%) at 0-0.5m tall. Total vegetative cover is
50-85%.
Quercus durata is dominant in the shrub layer (average 51% cover). Arctostaphylos glauca and Garrya congdonii
are characteristically present (average cover 3-4%); however, the A. glauca may sometimes be co-dominant with Q.
durata. A variety of other shrubs usually occur in the stands in lower cover: Rhamnus crocea, Toxicodendron
diversilobum, Heteromeles arbutifolia, Rhamnus tomentella, Prunus ilicifolia, and Cercocarpus betuloides (average
cover in decreasing order from 2%). Quercus agrifolia is often present in the tree layer, yet in low cover (average
<1%). Melica torreyana and Bromus hordeaceus are constants in the herbaceous layer (average cover 10% and 2%
respectively). Bromus madritensis, Avena barbata, and Moss characteristically occur in the herbaceous layer as
well, though average cover for each is less than 1%. Occasional associates include Helianthella californica, Achillea
millefolium, Galium andrewsii, Lichen, Bromus diandrus, Marah fabaceus, Carduus pycnocephalus, Sanicula
bipinnatifida, and Lessingia micradenia var. glabrata (average cover <1%).
COMMENTS
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 6 stands sampled. Global rank is G2T2
and state rank is S2.2.
Castilleja affinis neglecta, a CNPS list 1B species was found in 1 of 6 stands sampled. Global rank is G5T1and state
rank is S1.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 2 of 6 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Dudleya setchellii, a CNPS list 1B species, was found in 1 of 6 stands sampled Global rank is G1 and state rank is
S1.1.
CONSERVATION RANK

G3 S3?
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RANK JUSTIFICATION
This association is only quantitatively described from Coyote Ridge, but other
qualitative observations correspond directly. Thus, it likely extends further north and south in serpentine locations
of the Central and North Coast Ranges of California.
Samples used to describe association (n=6) COYOT002, COYOT009, COYOT035, COYOT042, COYOT045,
COYOT056

Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland Association (provisional)
COMMON NAME
SYNONYM

Leather Oak – Bigberry Manzanita (Coast Sagebrush) /Grass
Shrubland
None

ALLIANCE

Quercus durata-Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
A Quercus durata-Arctostaphylos glauca association has been observed on Mount Diablo with Heteromeles
arbutifolia as a minor element; however, Artemisia californica was not mentioned (Ertter and Bowerman 2002). It
is likely that this type of mixed serpentine chaparral and coastal sage scrub occurs in the Central Coast Ranges of
California including Mount Diablo.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland occur at the lowelevation of the study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland are found at low-elevations
(540-581 ft, mean 558 ft). Stands are found on all aspects (southwest to northeast). These stands occur on convex,
concave, and undulating, lower to mid slopes that are moderate to steep (10-40 degrees, mean 26 degrees). The
ground surface has a moderate component of litter and a moderate amount of exposed soil and rock. Soil texture is
medium to very fine sandy loam to moderately fine sandy clay loam. Parent material is serpentine.
MOST ABUNDANT SPECIES
Shrub
Arctostaphylos glauca, Quercus durata, Artemisia californica
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Arctostaphylos glauca, Quercus durata, Artemisia californica
Herbaceous
Melica torreyana, Avena barbata, Bromus hordeaceus
VEGETATION DESCRIPTION
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Stands of Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland are formed by an open tree
canopy (0-2%) 5-8m tall, an open to intermittent shrub layer (12-45%) at 1.5-6m tall, with an open to continuous
understory herbaceous layer (7-74%) at 0-0.5m tall. Total vegetative cover is 50-80%.
Arctostaphylos glauca and Quercus durata are co-dominants in the shrub layer (average 12% and 9% cover) with
Artemisia californica (average 7%). Melica torreyana, Avena barbata, and Bromus hordeaceus are constants in the
herb layer with average cover of about 1-2%. Other grasses are often present (67% frequency), including Lolium
multiflorum in high cover (average cover 24%), and Bromus diandrus, Bromus madritensis, and Nassella lepida in
low cover (average cover <1%). Other shrubs and herbs are sometimes present, including Toxicodendron
diversilobum Eschscholzia californica, Quercus berberidifolia, and Hemizonia congesta subsp. luzulifolia.
COMMENTS
This association appears transitional between the Artemisia californica/Eschscholzia californica-Grass Association
and the Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland Association. Like
the Artemisia californica stands, the herbaceous component in these stands may be substantial. While a variety of
native and non-native species occur in these stands, the non-native grasses such as Lolium multiflorum could be
negatively impacting the native vegetation. The invasion of L. multiflorum and other grasses may be the result of
nitrogen deposition from air pollution in the surrounding area (cf. Weiss 1999).
OTHER NOTEWORTHY SPECIES
Dudleya setchellii, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is G1 and state rank is
S1.1.
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is G2T2
and state rank is S2.2.
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
This association potentially occurs in the Central Coast Range on serpentine such as
from the Mount Diablo Range (Ertter and Bowerman 2002) and regions to the south.
Samples used to describe association (n=3) COYOT011, COYOT049, COYOT086

Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland Association (provisional)
COMMON NAME
SYNONYM

Leather Oak - Toyon - California Bay Shrubland
None

ALLIANCE

Quercus durata Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
Stands of Quercus durata mixed with Umbellularia californica and Heteromeles arbutifolia have been observed on
north-facing serpentine slopes in the western Santa Teresa Hills, which iin Santa Clara County, California. Further
observation from Napa County corroborates this association of species.
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
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This association has been described only from Coyote Ridge. Additional information about its global
characteristics is not available without additional inventory.
COMMENTS
This association of mixed serpentine chaparral species, in which leather oak co-occurs with toyon, California bay,
and other shrubs, probably occurs in a variety of areas in the North Coast Ranges. For example, patches of Quercus
durata occur on the Eastern Crest of the Red Mountains area of the Mount Hamilton Range with other shrubs
(Sharsmith 1982). There are stands in Napa County that correspond with this association on north-facing slopes,
where Quercus durata dominates with other serpentine shrub species such as Umbellularia californica, Heteromeles
arbutifolia, and Rhamnus tomentella (unpublished CNPS data).
COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland occur at the low-upper
elevations of the study area of Coyote Ridge and environs generally on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland are found at low-elevations
(607-1,351 ft, mean 1,300 ft) on northeast and northwest facing slopes. Stands occur on convex and undulating
slopes. This association is found on lower to upper slopes, which are somewhat steep to steep (20-35 degrees, mean
24 degrees). The ground surface has a moderate to high component of litter and a low to moderate amount of
exposed soil and rock. Soil texture is fine sandy clay. Parent material is serpentine and diabase.
MOST ABUNDANT SPECIES
Shrub
Quercus durata
CHARACTERISTIC SPECIES
Tree
Umbellularia californica
Shrub
Quercus durata, Heteromeles arbutifolia
Herbaceous
Melica torreyana
Indicator species
Quercus durata, Clarkia rubicunda
VEGETATION DESCRIPTION
Stands of Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland are formed by an emergent
hardwood overstory tree layer (0-5%) at 5-10m tall, an intermittent to continuous shrub layer (45-70%) at 1.5-6m
tall, and a sparse to open understory herbaceous layer (2-7%) at 0-0.5m tall. Total vegetative cover is 50-80%.
Quercus durata is dominant or sub-dominant in the shrub layer (average 31% cover). Toxicodendron diversilobum,
Arctostaphylos glauca, Heteromeles arbutifolia are subordinate or dominant within the stands (average cover 14%,
11%, and 4% respectively). Further, an emergent tree/tall shrub layer of Umbellularia californica is constantly
present (average cover 3%). A variety of other shrubs occasionally occur in the stands in lower cover: Rhamnus
tomentella, Cercocarpus betuloides, Mimulus aurantiacus, Malacothamnus fasciculatus, Ribes californicum and
Sambucus mexicana (average cover in decreasing order from 2%). Melica torreyana is constant in low cover in the
stands (average <1%), while Clarkia rubicunda, Bromus hordeaceus, and Lolium multiflorum are often present in
low cover (average <1%). A variety of other herb species occasionally occur in the stands, including Achillea
millefolium, Adiantum jordanii, Bromus madritensis, B. diandrus, Galium aparine, Hemizonia congesta var.
luzulifolia, Polypogon monspeliensis, Rumex pulcher, Stachys ajugoides, and S. pycnantha (average cover <1%).
COMMENTS
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is G2T2
and state rank is S2.2.
CONSERVATION RANK

G3 S3?
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RANK JUSTIFICATION
This association is only described from Coyote Ridge, but other observations and
unpublished data correspond directly. Thus, it likely extends further north in serpentine locations and possibly south
within the Central and North Coast Ranges of California.
Samples used to describe association (n=3) COYOT032, COYOT104, COYOT105

Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland Association (provisional)
COMMON NAME
SYNONYM

Leather Oak -Hoary Coffeeberry- Bigberry manzanita
Shrubland
None

ALLIANCE

Quercus durata-Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Palustrine shrub - scrub

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
In San Benito County (e.g., BLM-Clear Creek Management Area), there are semi-riparian stands similar to this type.
Further, in Napa County, there are stands with Quercus durata and Rhamnus tomentella as co-dominants, yet
Arctostaphylos viscida, Umbellularia californica, and Pinus sabiniana are also present (unpublished CNPS data).

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland Association occur at the lowmid elevations of the study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland are found at low-elevations (594854 ft, mean 724 ft) within eroding slope banks of drainages where water is present perennially from springs/seeps.
Aspect is southwest, but may be variable. Stands occur on concave bottoms that are moderate to steep (8-34
degrees, mean 21degrees). The ground surface has a moderate component of litter and a moderate amount of
exposed soil and rock. Soil texture is medium to very fine, sandy loam. Parent material is serpentine.
MOST ABUNDANT SPECIES
Shrub
Rhamnus tomentella, Quercus durata
CHARACTERISTIC SPECIES
Shrub
Rhamnus tomentella, Quercus durata, Arctostaphylos glauca
Herbaceous
Cirsium fontinale var. campylon, Lolium multiflorum, Avena barbata, Bromus diandrus,
Hemizonia congesta subsp. luzulifolia, Mimulus guttatus
VEGETATION DESCRIPTION
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Stands of Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland are formed by an open hardwood
canopy (0-7%) at 5m tall, an open to continuous shrub layer (9-70%) at 2-5m tall with an open understory
herbaceous layer (10-20%) at 0-0.5m tall. Total vegetative cover is 36-75%.
Rhamnus tomentella and Quercus durata are co-dominant in the shrub layer (averages cover 28% and 21%
respectively). Arctostaphylos glauca is a constant in the shrub layer, but tends to be in somewhat lower cover
(average cover 2%). Cirsium fontinale var. campylon, Lolium multiflorum, Avena barbata, Bromus diandrus,
Hemizonia congesta subsp. luzulifolia, and Mimulus guttatus are all constants in the herbaceous layer (average cover
in decreasing order from 5%). All other species are found in half of the samples and include Bromus hordeaceus,
Polypogon monspeliensis, Melica torreyana, Achillea millefolium, Agrostis viridis, Artemisia californica, Calystegia
sp., Eschscholzia californica, Hordeum brachyantherum, Lessingia sp., Nassella pulchra, Sambucus mexicana, and
Toxicodendron diversilobum (average cover in decreasing order from 2%).
COMMENTS
The association of Rhamnus tomentella and Cirsium fontinale var. campylon is similar to this association. However,
the stands with Quercus durata have a mixture of upland as well as riparian species. Notably, the Quercus durata
can be arborescent, ranging in height from 1-6m.
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in both of the stands sampled. Global rank is
G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 1 of 2 stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
Stands with Quercus durata, Rhamnus tomentella, and Arctostaphylos glauca are
typically small and localized along riparian drainages on serpentine. The association is possibly found in other
foothill, serpentine locations of the Central Coast of California. The expression of Cirsium fontinale var. campylon
in this association is unique because of its limited distribution; thus, other regions may have different herbaceous
species occurring in the understory of this association.
Samples used to describe association (n=2) COYOT010, COYOT107

RHAMNUS TOMENTELLA ALLIANCE
This alliance has not been formally described in the literature. Rhamnus tomentella dominates in the shrub layer, or
it may co-dominate with other shrub species such as Hoita macrostachya Calycanthus occidentalis, and Salix
breweri. Overstory, emergent trees may be present, and a variety of herb species also occur in the stands, some
specifically restricted to serpentine. Based on unpublished CNPS data, the alliance consistently occurs on serpentine
in the Central and North Coast Ranges in riparian locations including Napa to San Benito Counties (). However, its
full range and variation has not been studied.

Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus Shrubland Association (provisional)
COMMON NAME
SYNONYM

Hoary Coffeeberry / Hamilton Thistle- Seep Monkeyflower
Shrubland
None

PHYSIOGNOMIC CLASS

Shrubland

ALLIANCE

Rhamnus tomentella Shrubland Alliance
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USFWS WETLAND SYSTEM

Palustrine scrub-shrub

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus Shrubland occur at the lowmid elevations of the study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus are found at low-elevations (475753 ft, mean 638 ft) along drainages at the bottom of slopes facing southwest and northwest. These stands occur on
concave and undulating slopes that are moderate to somewhat steep (6-19 degrees, mean 15 degrees). The ground
surface has a low component of litter and a high amount of exposed soil and rock. Parent material is serpentine.
MOST ABUNDANT SPECIES
Shrub
Rhamnus tomentella
Herbaceous
Lolium multiflorum
CHARACTERISTIC SPECIES
Shrub
Rhamnus tomentella
Herbaceous
Lolium multiflorum, Cirsium fontinale var. campylon, Mimulus guttatus, Hemizonia congesta
subsp. luzulifolia, Achillea millefolium
Indicator species
Agrostis viridis, Cirsium fontinale var. campylon, Mimulus guttatus, Rhamnus tomentella,
Hemizonia congesta subsp. luzulifolia
VEGETATION DESCRIPTION
Stands of Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus Shrubland are formed by an open
to intermittent shrub layer (8-40%) at 2-5m tall and an intermittent understory herbaceous layer (40-55%) at 0-0.5m
tall. Total vegetative cover is 65-70%.
Stands are dominated by Rhamnus tomentella in the shrub layer (average 26% cover). The understory herbaceous
layer is dominated by Lolium multiflorum (average cover 25%); however, Cirsium fontinale var. campylon, Mimulus
guttatus, Hemizonia congesta subsp. luzulifolia, and Achillea millefolium are also constants in the herbaceous layer
but cover tends to be somewhat lower (average cover 14%, 2%, 1% and <1%, respectively). Hordeum sp., Agrostis
viridis, Juncus xiphioides, and Eschscholzia californica are found in 67% of the samples (average cover in
decreasing order from 4%). Other species found in these stands (33% frequency, average cover decreasing from 2%)
include Bromus hordeaceus, Eschscholzia caespitosa, Hordeum brachyantherum, Juncus sp., Leymus triticoides,
Nassella pulchra, Polypogon monspeliensis, Carex sp., Elymus glaucus, Scrophularia californica, Lessingia sp.,
Madia elegans, Nassella lepida, Plantago erecta, and Juncus bufonius.
COMMENTS
Non-native species appear to be negatively impacting the vegetation through competition with native species ,
particularly when Lolium multiflorum dominates in the understory.
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OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in all 3 of the stands sampled. Global rank is
G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

S1 G1

RANK JUSTIFICATION
Stands are only known from Coyote Ridge in small and localized riparian drainages
where Cirsium fontinale var. campylon co-occurs with Rhamnus tomentella. It is possible that the association may
occur in other riparian serpentine locations of this region, but these stands are uncommon and threatened by
anthropogenic impacts. For example, a road crosses at least one of these riparian stands, where its water flow is
diverted through a culvert, and it is exhibiting stream head cutting and eroding banks.
Samples used to describe association (n=3) COYOT006, COYOT054, COYOT083

SALVIA MELLIFERA ALLIANCE
This alliance is defined by the dominance of Salvia mellifera as a shrub in the canopy. Other shrubs may be present
but at lower relative cover, including species such as Artemisia californica, Encelia californica, Eriogonum
fasciculatum, and Malosma laurina. The alliance usually occurs on gentle to steep, dry rocky slopes from the coast
to about 3000 ft elevation in the Coast Ranges (Sawyer and Keeler-Wolf 1995, Holland 1986). It alliance occurs
along South and Central Coastal Ranges of California, from San Diego County north to Alameda County, but it
becomes less extensive northward along the coast (personal observation).

Salvia mellifera (pure) Shrubland (Desimone and Burk 1992)
COMMON NAME
SYNONYM

Black Sage Shrubland
none

PHYSIOGNOMIC CLASS

Shrubland

ALLIANCE

Salvia mellifera Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
This association is know to occur at Mount Diablo (Errter and Bowerman 2002). Seven sites were sampled at Starr
Ranch Sanctuary in Orange County as mainly a pure Salvia mellifera association (Desimone and Burk 1992).
Further, there is a pure association described as a part of Venturan coastal sage (Malanson 1984).
ENVIRONMENTAL DESCRIPTION
The study by Desimone and Burk (1992) showed no correlation between environmental factors and the occurrence
of Salvia mellifera. It occurs on shallow soils of moderate to steep slopes in elevations below 3500 ft.
MOST ABUNDANT SPECIES
Shrub
Salvia mellifera (Desimone and Burk 1992)
CHARACTERISTIC SPECIES
Shrub
Salvia mellifera, Artemisia californica
Herbaceous
Nassella lepida (Desimone and Burk 1992)
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VEGETATION DESCRIPTION
The stands of Salvia mellifera Shrubland in Orange County occur with Salvia mellifera as the dominant in the
overstory (average cover 68.5% and 100% frequency). Artemisia californica was also constant but in lower cover
(average cover 9.8, 100% frequency). Malosma laurina frequently occurred in the shrub layer (average cover 4.5,
71% frequency). Nassella lepida is important in the herbaceous layer (average cover 4.7%, 71% frequency). Other
shrub species include Salvia apiana, Lotus scoparius, Eriogonum fasciculatum, Rhamnus ilicifolia, Galium
angustifolium, Mimulus aurantiacus, and Mirabilis californica (Average cover less than 5.1%, less than 44%
frequency) Other herbaceous (and succulent) species include Opuntia littoralis, Calystegia macrostegia, Cuscuta
spp., Nassella pulchra, Melica imperfecta, and Brassica geniculata (average cover <1%, frequency <30%)
(Desimone and Burk 1992).
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Salvia mellifera Shrubland occur at the low-upper elevations of the study area of Coyote Ridge and
environs on variable parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Salvia mellifera Shrubland are found at low-elevations (391-1,229 ft, mean 975 ft) on northwest and
southwest facing slopes. Stands occur on convex and flat mid to upper slopes that are somewhat steep to steep (1530 degrees, mean 22 degrees). The ground surface has a moderate to high component of litter and a moderate to low
to moderate amount of exposed soil, gravel, and cobble. Soil texture is moderately coarse sandy loam to moderately
fine sandy clay loam. The stands are found on serpentine, serpentine edges and diabase.
MOST ABUNDANT SPECIES
Shrub
Salvia mellifera
CHARACTERISTIC SPECIES
Tree
Quercus agrifolia
Shrub
Salvia mellifera, Artemisia californica
Herbaceous
Lichen
Indicator species
Salvia mellifera
VEGETATION DESCRIPTION
Stands of Salvia mellifera Shrubland are formed by an intermittent to continuous shrub layer (30-80%) at 1-2m tall
with an extremely sparse understory herbaceous layer (<1%) at 0-0.5m tall. Occasionally, a minor amount of
hardwood cover is present (<1%) at 10-15m tall. Total vegetative cover is 30-80%.
Stands of Salvia mellifera Shrubland is dominated by Salvia mellifera in the shrub layer (average 54% cover).
Artemisia californica is characteristic in the shrub layer as well but average cover tends to be significantly lower (at
1% cover). Lichen is also present in many of the stands. Quercus agrifolia is a constant emergent tree with an
average cover of 1%. Adenostoma fasciculatum, Arctostaphylos glauca, Anagallis arvensis, Sambucus mexicana,
Toxicodendron diversilobum, and Centaurea melitensis are occasionally present (average cover <3%, 40%
frequency).
COMMENTS
OTHER NOTEWORTHY SPECIES
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 1 of 5 stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

G4 S4
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RANK JUSTIFICATION
The pure association of Salvia mellifera is generally widespread in cismontane
southern and central California. Some stands may be the result of periodic fire disturbance.
Samples used to describe association (n=5) COYOT041, COYOT067, COYOT071, COYOT078, COYOT096

HERBACEOUS DOMINATED VEGETATION
AEGILOPS TRIUNCIALIS ALLIANCE (PROVISIONAL)
This alliance is characterized by the dominance of Aegilops triuncialis in the overstory. A variety of other native
and non-native species may be present, but in overall lower cover than Aegilops (e.g., relative cover is <25%). It has
been observed in the northern Central Coast Range and southern North Coast Range on serpentine soils with clay
loam below 1500 ft elevation, but Aegilops could dominate in other locations such as the Cascade Range foothills,
northern and central Sierra Nevada foothills, Sacramento Valley, San Francisco Bay region, and South Coast Range.
Its occurrence and distribution is increasing, and it is known to survive grazing and controlled fires. Further, it is
recommended that grazing animals should be removed from invaded areas before plants mature (where seeds can be
easily carried by animals), and it is recommended to prevent Aegilops from occurring and spreading, because
controlling it after establishment is very difficult.

Aegilops triuncialis - Hemizonia congesta Herbaceous Association (provisional)
Barbed Goatgrass - Hayfield Tarweed Herbaceous Association
This association is characterized by the dominance of Aegilops triuncialis, with Hemizonia congesta being less
in overall cover. One sample has been collected from Coyote Ridge. This association has been observed in
other serpentine locations in the North Coast Ranges, including Napa County (unpublished CNPS data).
However, stands dominated by A. triuncialis are likely to occur at other locations and substrates.
In a survey from Napa County, an Aegilops triuncialis stand occurs on a gentle, lower slope at around 630 ft.
Parent material is serpentine with small rock outcrops, Maxwell clay, and Pope Valley adobe clay. Soil texture
is moderately fine, silty clay loam. Herbs are less than 0.5m tall, with an average cover of 65%. A. triuncialis
occurred with Hemizonia congesta (30% and 20% cover, respectively). Other species include Holocarpha
virgata, Plantago erecta, Bromus hordeaceus, Poa secunda, Achyrachaena mollis, Hordeum marinum, and
Lasthenia californica (in descending order from 8% cover).
The Coyote Ridge sample was collected at 1,278 ft elevation on a moderate (12 degrees), southwest-facing
slope. The stand is in the upper portion of the slope in a concave area, which drains to a narrower depression.
Parent material is serpentine with mainly fine sediments exposed. Soil texture is moderately fine sandy clay
loam. The average soil depth was 61 cm. Light grazing impacts the stand.
The stand is comprised of intermittent to dense herbaceous cover (65%), primarily with non-native species.
Aegilops triuncialis is dominant (63% cover). Lolium multiflorum is present in lower cover (3% cover). Other
herbaceous species contribute to less than 1% cover including Plantago erecta, Nassella pulchra, Hemizonia
congesta subsp. luzulifolia, Eschscholzia californica, Elymus multisetus, Cryptantha flaccida, Chlorogalum
pomeridianum, Amsinckia menziesii var. intermedia, and Allium serra.
Rank: G3 S3 – While there is a predominance of non-native grass, there is an important mix of native
serpentine, annual and perennial herbs in the understory. If the Aegilops triuncialis is kept controlled and
removed, the quality of the stands could be increased. Effort should be made to control the occurrence/spread
of Aegilops triuncialis.
Sample used to describe association: (n=1) COYO.069
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AVENA SPP. ALLIANCE (PROVISIONAL)
This alliance is characterized by herbaceous vegetation where Avena barbata and/or Avena fatua dominates. Other
non-native or native species may be present, but in low overall cover (e.g., relative cover is <25%). General
reference to an Avena barbata alliance has been provided from the Point Reyes National Seashore area (NatureServe
et al. 2003a), where the Avena is an indicator and dominant species. Previous to this work, the Avena spp. alliance
has been embedded within a “California annual grassland” Series (Sawyer and Keeler-Wolf 1995), but state
ecologists are working on defining this alliance because of its clear establishment and distribution over the past 100
years. This alliance potentially occurs across cismontane California on sedimentary and igneous parent materials at
elevations below 5000 ft., especially where hay and cattle grazing have been introduced.

Avena barbata-Avena fatua Grassland Association (provisional)
Slender Wild Oat - Wild Oat Grassland Association
This association consists of primarily non-native species, Avena barbata and Avena fatua. One sample has been
collected from Coyote Ridge. More data are needed to further substantiate this association; however, other
locations in the Coyote Ridge region are found dominated by the two Avena species. Particularly, it has been
repeatedly observed invading areas of the Santa Clara County motorcycle park on serpentine and diabase parent
materials where hay bales with wild oats have been used to stabilize trails and roads (personal observation).
The Coyote Ridge sample of Avena barbata-Avena fatua Grassland is found at a low-elevation (1,022 ft) on a
moderate (12 degrees), southwest-facing slope. The stand is in a broad, linear portion of a mid slope. Parent
material is diabase. The soil texture is medium to very fine, sandy loam, and the ground is mainly covered by
litter and fine sediment. The average soil depth is 85.1 cm. The stand is impacted moderately to greatly by
historic grazing, off-road vehicle activity, non-native species, road and trail construction/maintenance, air
pollution, erosion, and feral pigs.
The stand is formed by intermittent to dense herbaceous species cover (60%), essentially dominated by nonnative species at 0.25-0.5m tall. The stand is co-dominated by Avena barbata and Avena fatua (35% and 24%
cover respectively). Other species contribute to less than 1% cover including Erodium sp., Sisyrinchium
bellum, Sanicula bipinnatifida, Nassella pulchra, Lolium multiflorum, Grindelia sp., Dichelostemma capitatum,
Chlorogalum pomeridianum, Centaurea solstitialis, Centaurea melitensis, Brassica nigra, Bromus hordeaceus,
and Agoseris heterophylla.
Rank: G4 S4 – This association has a predominance of non-native grass, with an incredibly low number of
native annual and perennial herbs, and is considered within the larger complex of “California Annual
Grasslands”, occurring on a variety of substrates and variable disturbance histories. Effort should be made to
control the occurrence/spread of Avena.
Sample used to describe association: (n=1) COYO.014

BROMUS HORDEACEUS ALLIANCE
This alliance is defined by Bromus hordeaceus as a dominant species, while stands may contain and also may be codominated by other non-native and native species. Annual bromes are now considered “resident annuals” and
permanent members of the broader category of “California annual grassland.” In the North Coast Ranges of
California, six associations of Bromus hordeaceus have been defined. Associated species include Limnanthes
douglasii, Trifolium spp., Aira caryophyllea, Dichelostemma capitatum, D. multiflorum, Taeniatherum caputmedusae, Erodium botrys, and Grindelia camporum. The alliance occurs on south and east facing, low to upper
slopes, with high bare ground cover and moderate rock cover. Total vegetation cover was lowest compared to other
annual grassland types, while forb content was relatively high (Jimerson et al. 2000).
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Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland Association
(provisional)
COMMON NAME
SYNONYM

Soft Brome - Common Fiddleneck - Leporinum Barley
Grassland Association
None

ALLIANCE

Bromus hordeaceus Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory. However, an association of Bromus spp./Hordeum spp. has been
described in Suisun Marsh area of California, where mainly Bromus hordeaceus occurrs with Hordeum
murinum and H. marinum (CDFG 2000). Further, Bromus hordeaceus can dominate on serpentine in Jasper
Ridge in sites where gopher disturbance has recently occurred (Hobbs and Mooney 1991).
COMMENTS
This association is likely to occur in cismontane California. For example, it has been observed in Merced County
adjacent to dirt roads on volcanic alluvial soils (personal observation). Further, surveys conducted at Suisun marsh
are similar in composition to this association, identified as Bromus spp.-Hordeum murinum, while Bromus
hordeaceus is the main species.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland occur at mid
to high elevations in the central and northern portions of the study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands of Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland are found at
low-elevations (809-1,353 ft, mean 1,134 ft) on northwest to southwest facing slopes. These stands occur on gentle
to somewhat steep (5-30 degrees, mean 7 degrees), bottom slopes to ridge tops. The slopes are concave, linear, and
undulating. Parent material is serpentine. Surface fragments in the stand consist of 0-35% bedrock, 0-5% boulder,
0-5% cobble, 0-76% gravel, 5-45% litter, 4-50% stems, 0% water, and 4-30% fines. The soil texture is moderately
fine silty clay loam to moderately fine sandy clay loam. The average soil depths are 48 cm to greater than 90 cm
(mean 71, std error 5.4, std dev 17.2). The stands are impacted moderately to heavily by off-road vehicle activity,
historic grazing , exotic species, vandalism litter and dumping, and feral pigs.

MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum, Bromus hordeaceus
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Bromus hordeaceus, Calystegia collina, Eschscholzia californica,
Achillea millefolium, Chlorogalum pomeridianum, Amsinckia menziesii var. intermedia,
Plantago erecta, Cryptantha flaccida, Lomatium utriculatum
Indicator species
Hordeum leporinum subsp. leporinum, Amsinckia menziesii var. intermedia, Erodium
cicutarium, Bromus hordeaceus
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VEGETATION DESCRIPTION
Stands of Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland are formed by
10-70% at 0-0.25m tall and 0-10% tall at 0.25-0.5m tall. Total vegetative cover is 45-94%. Non-native species
contribute to a high amount of cover (20-92%).
Stands are co-dominated by Lolium multiflorum and Bromus hordeaceus (average cover 27% and 16%, 100%
frequency). Eschscholzia californica, Achillea millefolium, and Chlorogalum pomeridianum are also constant but in
lower cover (less than 2% cover). Amsinckia menziesii var. intermedia, Plantago erecta, Calystegia collina,
Cryptantha flaccida, and Lomatium utriculatum are found contributing to minor cover (<2% cover, 80% frequency).
Hordeum murinum subsp. leporinum is present in many of the stands (average cover 5%, 60% frequency). Herb
species contributing to less than 1% cover include Eriogonum nudum, Agoseris heterophylla, Bromus madritensis,
Castilleja exserta, Lotus wrangelianus, Nassella pulchra, Trifolium microdon, and Trifolium willdenovii (at least
50% frequency). Other herb and shrub species found in low cover (<1% cover, 33% frequency) include Artemisia
californica, Avena barbata, Melica torreyana, Bromus diandrus, Centaurea solstitialis, Claytonia perfoliata,
Dichelostemma capitatum, Dudleya setchellii, Eriophyllum confertiflorum, Erodium cicutarium, Hirschfeldia
incana, Koeleria macrantha, Lasthenia californica, Poa secunda, Platystemon californicus, Phlox gracilis, Sanicula
bipinnatifida, Sisyrinchium bellum, and Trifolium albopurpureum.
COMMENTS
Even though this association is dominated by non-native grasses, it is relatively diverse in native species component,
with an average of 25 species per 100-square meter area.
OTHER NOTEWORTHY SPECIES
Castilleja affinis neglecta, a CNPS list 1B species, was found in 1 of 5 stands sampled. Global rank is G5T1and
state rank is S1.2.
Dudleya setchellii, a CNPS list 1B species, was found in 2 of 5 stands sampled. Global rank is G1 and state rank is
S1.1.
Streptanthus albidus subsp peramoenus, a CNPS list 1B species, was found in 1 of 5 stands sampled. Global rank is
G2T2 and state rank is S2.2.
CONSERVATION RANK

G3 S3

RANK JUSTIFICATION
This association is likely to occur in other areas with well-developed, clay loam
soils, including the foothills of the Sierra Nevada, the Delta Region, and the Central Coast Ranges of California.
Samples used to describe association (n=5) COYO.021, COYO.029, COYO.045, COYO.048, COYOT073

CIRSIUM FONTINALE VAR. CAMPYLON ALLIANCE (NEW)
This alliance is characterized by Cirsium fontinale var. campylon as the main overstory herbaceous species, while
emergent shrubs or trees may be present in low cover. Stands are restricted in range to a few Central Coast
Counties, and they vary in size from a hundred square- meters to a few ares. They usually occur on serpentine soils
in drainages that appear recharged by seeps, or they occur on sedimentary soils that are influenced by runoff of
adjacent serpentine seeps. A variety of mesic serpentine and riparian species occur in the stands, including Carex
spp., Juncus xiphioides, Mimulus guttatus, Polypogon monspeliensis, and Rhamnus tomentella. The alliance occurs
in the northern Central Coast Range at the base of the Hamilton Range, below Almaden Calero Canal, near Calero
Reservoir, at Coyote Ridge, and the base of Coyote Ridge at Coyote Creek Golf Course.
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Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland Association (new)
COMMON NAME
SYNONYM

Mt Hamilton Thistle - Twotooth Sedge – Meadow Barley
Forbland Association
None

ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

GLOBALLY
RANGE
Stands with a low to moderate cover of Cirsium fontinale var. campylon associated with Carex serratodens have
been observed in the western Santa Teresa Hills and along Mt. Umunhum Road within serpentine seeps, which are
in Santa Clara County, California.

ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland occur at low-upper
elevations of the study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands of Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland are found at low-elevations
(410-1,046 ft, mean 786 ft) on southeast- and southwest-facing slopes. Stands are found in stream drainages and
artificially created basins that have perennial water source from natural springs and seeps. The ground surface is
concave, linear, or undulating.. Slopes are flat to steep (0-34 degrees, mean 12 degrees), occurring on the ridgetop,
hillsides, or bottom of slopes. Parent material is alluvium derived from both serpentine and adjacent nonserpentine marine sediments (Franciscan). Surface fragments in the stand consist of 0-10% bedrock, 0-10% boulder,
1-8% cobble, 0-30% gravel, 1-25% litter, 18-50% stems, 0-30% water, and 22-50% fines. The soil textures are
moderately coarse, sandy loam to fine silty clay. The average soil depths are 49 cm to greater than 90cm (mean 73,
std error 4, std dev 14). The stands are impacted lightly to heavily by competition from exotics, grazing, altered
flood regime, vandalism/dumping, erosion, feral pigs, and road construction and trial maintenance.
MOST ABUNDANT SPECIES
Herbaceous
Cirsium fontinale var. campylon
CHARACTERISTIC SPECIES
Herbaceous
Cirsium fontinale var. campylon, Carex serratodens, Hemizonia congesta subsp. luzulifolia,
Lactuca saligna, Hordeum brachyantherum, Lolium multiflorum, Mimulus guttatus, Juncus
xiphioides, Eschscholzia californica, Achillea millefolium
Indicator species
Carex serratodens, Lactuca saligna, Agrostis viridis
VEGETATION DESCRIPTION
Stands of Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland are formed by 5-50% cover at
0-0.25m tall, 0-40% cover at 0.25-0.5 m tall, 0-10% cover at 0.5-1m tall, 0-10% at 1-2m tall, and 0-60% cover at 25m tall,. Total vegetative cover is 18-55%. Non-native species contribute to 3-20% cover.
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Stands of Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland are dominated by Cirsium
fontinale var. campylon (average cover 13%, 100% frequency). Characteristic herb species that are also constant but
in lower cover (average cover <4% cover, >80% frequency) include Carex serratodens, Hemizonia congesta subsp.
luzulifolia, Lactuca saligna, Hordeum brachyantherum, Lolium multiflorum, Mimulus guttatus, Juncus xiphioides,
Eschscholzia californica, and Achillea millefolium. Species found in more than half of the samples include Agrostis
viridis, Rhamnus tomentella, Polypogon monspeliensis, Nassella pulchra, and Lessingia micradenia var. glabrata
(average cover <3%). Species contributing to minor cover includes Rhamnus californica, Eriogonum nudum, and
Leymus triticoides (<1% cover, 40% frequency).

COMMENTS
This association is characterized by Cirsium fontinale var. campylon in open to intermittent cover. A variety of
wetland graminoid and forb species are present, and species richness is moderate with an average of 18 species per
100-square meter. This association is in seasonally flooded to semi-permanently flooded settings with saturated
soils, primarily in more permanently wet settings than the other associations of Cirsium fontinale var. campylon.
They are usually in natural settings with flowing water, but sometimes in artificial basins with spring-water diverted
into them. The stands are threatened by air pollution and nitrogen deposition, which are in danger of converting
more to non-native annual grass with Lolium multiflorum (cf. Weiss 1999).
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in all 12 of the stands sampled. Global rank is
G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 7 of 12 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 2 of 12 stands sampled. Global rank
is G2T2 and state rank is S2.2.
CONSERVATION RANK

S1 G1

RANK JUSTIFICATION
influenced by serpentine.

Stands occur in localized, spring-fed areas of the northern Central Coast Range,

Samples used to describe association (n=12) COYO.075, COYO.076, COYO.078, COYO.079, COYO.080,
COYO.081, COYO.082, COYO.083, COYO.087, COYO.088, COYO.089, COYOT085

Cirsium fontinale-Hemizonia congesta var. luzulifolia Forbland Association (provisional)
COMMON NAME
SYNONYM

Hamilton Thistle – Hayfield Tarweed Forbland Association
None

ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
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This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Cirsium fontinale-Hemizonia congesta var. luzulifolia Forbland occur at high elevations of the study
area of Coyote Ridge and environs on serpentine parent material.

ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (1,119-1,180 ft, mean 1,150 ft) on northeast facing slopes. These stands occur
within concave, artificial basins/wetlands associated with seeps. Slopes are moderate (mean 8 degrees). Parent
material is serpentine. Surface fragments in the stand consist of 0% bedrock, 1-10% boulder, 1-3% cobble, 1-3%
gravel, 10-20% litter, 10-40% stems, 2-65% water, and 10-20% fines. The soil texture is moderately fine sandy clay
loam. The average soil depths are greater than 90cm (mean 90 std error 0, std dev 0). The stands are impacted lightly
to heavily by grazing, competition from exotics, and dam and inundation.
MOST ABUNDANT SPECIES
Herbaceous
Hemizonia congesta
CHARACTERISTIC SPECIES
Herbaceous
Cirsium fontinale, Hemizonia congesta, Juncus xiphioides, Polypogon monspeliensis,
Rhamnus tomentella, and Lessingia micradenia var. glabrata
Indicator species
Polypogon monspeliensis, Rhamnus tomentella, Hemizonia congesta var. luzulifolia
VEGETATION DESCRIPTION
Stands of Cirsium fontinale-Hemizonia congesta Forbland are formed 5-40% cover at 0-0.25m tall, 5-10% cover at
.5-1m tall, 0-5% cover at both at 0.5-1m and 1-2 m tall, and 0-60% cover at 2-5m tall. Total vegetative cover is 1550%. Competition from exotics is low (2%).
Stands are dominated by Hemizonia congesta subsp. luzulifolia and Cirsium fontinale var. campylon (average cover
14% and 4%, 100% frequency). Characteristic species that are also constant but in lower cover (listed in decreasing
order from 1%) include Juncus xiphioides, Polypogon monspeliensis, Rhamnus tomentella, and Lessingia
micradenia var. glabrata. Other shrub and herb species contributing to minor cover include Poa secunda, Juncus
sp., Hordeum brachyantherum, Leymus triticoides, Mimulus guttatus, Achillea millefolium, Cirsium vulgare,
Cynodon dactylon, Euphorbia spathulata, Heliotropium curassavicum, Lolium multiflorum, Nassella pulchra, Picris
echioides, Toxicodendron diversilobum, and Vulpia sp.
COMMENTS
In this association, Hemizonia congesta cover can be relatively higher than other herbaceous species in the stands,
and there is relatively low species richness in the stands (average of 11 species per 100-square meter area). The
stands are associated with natural springs; however, their surfaces have been artificially altered into ponds/basins.
The basins dry out seasonally, but the soils appear to remain partially saturated.
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found both of the stands sampled. Global rank is
G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in both of the stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

S1 G1
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RANK JUSTIFICATION
Stands occur in localized, spring-fed, serpentine basins of the northern Central Coast
Range, which may be artificially created.
Samples used to describe association (n=2) COYO.084, COYO.085

Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland Association (provisional)
COMMON NAME
SYNONYM

Mt Hamilton Thistle - Seep Monkeyflower - Short-spiked Hedge
Nettle Forbland Association
None

ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Additional information about its global
characteristics is not available without additional inventory.
COMMENTS
Comparable stands of Cirsium fontinale var. campylon in high cover associated with Stachys pycnantha have been
observed in serpentine seeps and depressions in the western Santa Teresa Hills, Santa Clara County, California
(personal observation).
COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland occur in low elevation riparian
channels of the study area of Coyote Ridge and environs on serpentine parent material.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (365-576 ft, mean 461 ft) on southeast- and south-facing slopes. These stands
occur within small, concave, saturated drainages and basins with a high cover of forbs. Slopes are gentle to
moderately sloping (2-6 degrees, mean 5.5). Parent material is serpentine and adjacent quaternary alluvium.
Surface fragments in the stand consist of 0-1% bedrock, 1% boulder, 2-4% cobble, 1-51% gravel, 2-15% litter, 735% stems, 15-20% water, and 13-45% fines. The soil textures are moderately fine silty clay loam to fine silty clay.
The average soil depths are 34 to 72 cm, (mean 52, std error 7.5, std dev 24). The stands are impacted lightly to
moderately by competition from exotics, development, altered flood regime, pollution , groundwater pumping and
surface water diversion, road construction and trail maintenance , degrading water quality , foot traffic and trampling
, vandalism litter and dumping, and erosion.

MOST ABUNDANT SPECIES
Herbaceous
Cirsium fontinale
CHARACTERISTIC SPECIES
Herbaceous
Cirsium fontinale, Melilotus indica, Mimulus guttatus, Stachys pycnantha, Centaurea
solstitialis, Bromus hordeaceus, Eschscholzia californica, Juncus xiphioides, Calystegia
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Indicator species

purpurata, Lolium multiflorum, Achillea millefolium, Artemisia californica, Bromus
madritensis
Stachys pycnantha, Mimulus guttatus, Cirsium fontinale var. campylon, Taeniatherum caputmedusa, Streptanthus albidus subsp. albidus, Juncus xiphioides, Bromus madritensis

VEGETATION DESCRIPTION
Stands of Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland are formed by < 1% cover at both 00.25m tall and 0.25-0.5 m tall, 5-10% cover at 0.5-1m tall, 10-40% at 1-2m tall, and 0-40% cover at 2-5m tall. Total
vegetative cover is relatively high, with a range of 54-70%. Non-native species contribute to 2-12% cover.
Stands are dominated by an intermittent to dense cover of Cirsium fontinale var. campylon (average cover 45%,
100% frequency). Characteristic herb species at 3-5% average cover include Mimulus guttatus, Stachys pycnantha,
Centaurea solstitialis, and Juncus xiphioides. Other commonly occurring herb species that contribute to lower cover
(<4% cover) include Melilotus indica, Bromus hordeaceus, Eschscholzia californica, Calystegia purpurata, Lolium
multiflorum, Bromus madritensis, Moss, Scrophularia californica, and Achillea millefolium.. Woody species may
occur at the edges of the stands, including Artemisia californica, Heteromeles arbutifolia, Umbellularia californica,
Aesculus californica, Baccharis pilularis, Quercus agrifolia, Rubus discolor, Rhamnus californica, Rhamnus
tomentella, and Sambucus mexicana. A variety herb species are found in low cover in the stands, including
Taeniatherum caput-medusae, Carex sp., Melica torreyana, Medicago polymorpha, Avena barbata, Bromus
diandrus, Cirsium vulgare, Claytonia exigua, Clarkia purpurea, Conium maculatum, Cryptantha flaccida,
Epilobium minutum, Eriogonum nudum, Galium aparine, Galium porrigens, Gilia achilleifolia, Hordeum marinum,
Hordeum murinum subsp. leporinum, Juncus sp., Lactuca serriola, Leymus triticoides, Lotus humistratus, Lupinus
succulentus, Monolopia gracilens, Nassella pulchra, Polygonum lapathifolium, Polypogon monspeliensis,
Ranunculus californicus, Rumex acetosella, Rumex crispus, Scrophularia californica, Sonchus asper, Solanum
umbelliferum, Streptanthus albidus subsp. albidus, and Vulpia microstachys (average cover <6%, 33% frequency).
COMMENTS
Cirsium fontinale var. campylon has relatively high in cover in these stands, and they have moderate species
richness, with an average of 21 species per 100-square meter area. The stands are found in saturated soils of natural
drainages and basins, with some portions having strong water inundation where the Cirsium fontinale var. campylon
is found, yet also with variable drier sections having other wetland and upland species.
OTHER NOTEWORTHY SPECIES
Cirsium fontinale var. campylon, a CNPS list 1B species, was found all 3 of the stands sampled. Global rank is
G2T2 and state rank is S2.2.
Streptanthus albidus subsp. albidus, a CNPS list 1B species, was found in 1 of 3 stands sampled. Global rank is
G2T1 and state rank is S1.1.
CONSERVATION RANK

S1 G1

RANK JUSTIFICATION
Stands occur in localized draws and drainages of the northern Central Coast Range,
with influence from serpentine alluvium.
Samples used to describe association (n=3) COYO.011, COYO.074, COYO.077

ELYMUS MULTISETUS ALLIANCE (PROVISIONAL)
This alliance is characterized by Elymus multisetus as an indicator, perennial grass species. Other grass species may
be present including Lolium multiflorum Nassella pulchra, Poa secunda, and Bromus hordeaceus. A variety of
other native herb species are usually present in low cover, including Plantago erecta, Achillea millefolium, and
Eschscholzia californica. Lolium multiflorum may be co-dominant to dominant in the stands, especially in
serpentine areas with air pollution and resulting nitrogen deposition. It occurs on sedimentary and serpentine slopes
in the Central Coast Range of California, and it may extend into other western North American regions.
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Elymus multisetus-Plantago erecta-Lolium multiflorum Grassland Association (provisional)
COMMON NAME
SYNONYM

Big Squirreltail - Dwarf Plantain - Italian Ryegrass Grassland
Association
None

ALLIANCE

Elymus multisetus Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Elymus multisetus-Lolium multiflorum-Plantago erecta Grassland occur at low-upper elevations of the
study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low elevations (690-1,320 ft, mean 1,104 ft) variable aspects. These stands occur at convex and
undulating slopes on the lower portions of slopes to the ridge tops. Slopes are gentle to steep (5-30 degrees, mean 15
degrees). Parent material is serpentine. Surface fragments in the stand consist of 0-7% bedrock, 1-2% boulder, 110% cobble, 15-77% gravel, 1-7% litter, 4-20% stems, 0% water, and 15-65% fines. The soil textures range from
coarse loamy sand to fine sandy clay. The average soil depths are 31-63cm (mean 51, std error 6.1, std dev 19.6).
The stands are impacted moderately to heavily by grazing, competition from exotics, mining, and feral pigs.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Elymus multisetus, Eschscholzia californica, Cryptantha flaccida,
Nassella pulchra, Plantago erecta, Lasthenia californica, Achillea millefolium and
Chlorogalum pomeridianum
Indicator species
Elymus multisetus
VEGETATION DESCRIPTION
Stands of Elymus multisetus-Lolium multiflorum-Plantago erecta Grassland are formed by 10-60% cover at 0-0.25
m tall, 0-20% cover at 0.25-0.5 m tall, and < 1% cover in the shrub layer at 0.5-1 m tall. Total vegetative cover is
15-70%. Non-native species contribute to 4-68% cover.
Stands are usually dominated Lolium multiflorum (average cover 15%). Other herb species are also characteristic
with lower cover: Plantago erecta, Elymus multisetus, Eschscholzia californica, and Nassella pulchra (in decreasing
order from 4% average cover). Cryptantha flaccida, Lasthenia californica, Achillea millefolium and Chlorogalum
pomeridianum are usually present (average cover <5%, 83% frequency). Herb species occurring in 67% of the
samples include Allium serra, Lessingia filaginifolia, and Sanicula bipinnatifida (average cover <2%). Species
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found half of the samples include Vulpia microstachys, Calystegia collina, Clarkia purpurea, Eriogonum nudum,
Hemizonia congesta subsp. luzulifolia, Lomatium utriculatum, and Sisyrinchium bellum (average cover <1%). Other
species that may also be contributing to minor cover include Melica torreyana, Poa secunda, Agoseris heterophylla,
Bromus hordeaceus, Microseris douglasii, Amsinckia menziesii var. intermedia, Calochortus venustus, Hordeum
brachyantherum, Layia gaillardioides, Ranunculus californicus, Streptanthus albidus subsp. peramoenus, Trifolium
albopurpureum, and Triteleia laxa (average cover <1%, 33% frequency).

COMMENTS
Stands are grazed currently and historically, with noticeable reduction in cover and biomass of the Elymus multisetus
and other perennial grass species. Thus, the estimated cover of E. multisetus is variable in these stands. Feral pig
damage is also apparent in some of the stands. Further, air pollution is having a significant impact to the stands with
nitrogen deposition, whereby Lolium multiflorum is becoming established and competing with the native species (cf.
Weiss 1999).
OTHER NOTEWORTHY SPECIES
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 2 of 7 stands sampled. Global rank is
G2T2 and state rank is S2.2.
Dudleya setchellii, a CNPS list 1B species, was found in 1 of 7 stands sampled. Global rank is G1 and state rank is
S1.1.
Linanthus ambiguus, a CNPS list 4 species, was found in 1 of 7 stands sampled. Global rank is xx and state rank is
xx.
Bay checkerspot butterfly (Euphydryas editha bayensis) larvae are present in some stands. The butterfly is listed as a
federally threatened species (USFWS 2001).
CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
This association with Elymus multisetus is probably regionally common to the
Central Coast, where serpentine and other nutrient-poor substrates are found. The stands are threatened by air
pollution and nitrogen deposition, which are type converting from native bunchgrasses and forbs to non-native
annual grass (cf. Weiss 1999).
Samples used to describe association (n=7) COYO.046, COYO.047, COYO.049, COYO.054, COYO.062,
COYO.070, COYOT064

JUNCUS XIPHIOIDES ALLIANCE (PROVISIONAL)
This alliance is characterized by the dominance of Juncus xiphioides in the overstory. Other native and non-native
species may be present, but in low numbers and in overall lower cover than J. xiphioides (e.g., relative cover is
<25%), including Carex spp., Juncus balticus, Lolium multiflorum, and Lythrum spp. It has been found dominating
in natural, wetland habitats such as streams of serpentine alluvial substrate from the Central Coast and North Coast
Ranges of California (unpublished CNPS data and personal observation). However, it may also be found in other
parts of California, Nevada, Arizona, New Mexico, Idaho, Oregon or Washington.

Juncus xiphioides Herbaceous Association (provisional)
Irisleaf Rush Herbaceous Association
This association is characterized by Juncus xiphioides as dominant in the overstory. One sample has been
collected from Coyote Ridge. A similar association was observed in another location on Coyote Ridge, with
specific reference to a freshwater seep and paulstrine seasonally flooded wetland description in an area directly
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northwest of Metcalf Road. Specifically J. xiphioides, J. balticus, Lythrum hyssopifolium, Polypogon
monspeliensis, and other species were listed (Sycamore Associates LLC 2001). J. xiphioides also dominates
stands on serpentine in eastern Napa County and adjacent Colusa County, with Sisyrinchium bellum, J. balticus,
and other wetland species (personal observation), and similar species including J. xiphioides have been
observed in the San Francisco Bay estuary region (Holstein 2000).
The Coyote Ridge sample was collected at around 1100 ft elevation on a gentle (3 degree), northwest-facing
drainage. The stand occurs along a one-third mile long stretch of a 10 ft wide, flat-bottomed stream with
running water and eroding banks. Parent material is serpentine alluvium. The ground surface has no surface
rocks, but cattle hoof-prints in exposed soil are apparent. A small natural seep draining into this main stream
also has similar composition to the stand.
The stand is comprised of intermittent herbaceous cover (35%), with both native and non-native species.
Juncus xiphioides is dominant (20%) with Lolium multiflorum (15%). Other species contribute around 1%
overall cover, including Carex serratodens, Cirsium fontinale var. campylon, and Juncus balticus. Non-native
species appear to be negatively impacting the vegetation through competition with native species, in which the
abundance of Lolium multiflorum could be attributed to increased nitrogen deposition from air pollution (Weiss
1999).
Cirsium fontinale var. campylon, a CNPS list 1B species, is observed in this stand. Global rank is G2T2 and
state rank is S2.2.
Rank: G2 S2? – This association occurs in freshwater seeps, particularly serpentine, which are infrequent in
distribution and extent.
Sample used to describe association: (n=1) COYOT061

LEYMUS TRITICOIDES ALLIANCE
This alliance is characterized by the strong dominance of Leymus triticoides. Other non-native annual grasses (e.g.,
Avena spp., Bromus hordeaceus, Hordeum spp.) and native grasses may be present but in relatively low cover. It is
commonly found in California within lowlands and lower alluvial slopes that have permanently saturated soils from
fresh or saline water. For example, it has been defined from Suisun Marsh (CDFG 2000), the San Francisco Bay
estuary and the central Valley regions (Holstein 2000, Holstein 2001). The alliance extends from cismontane
California into the intermountain Western North America.

Leymus triticoides-Lolium multiflorum Grassland Association (provisional)
Creeping Ryegrass - Italian Ryegrass Association
This association is defined by the dominance and high cover of Leymus triticoides, and characteristic presence
of Lolium multiflorum. Other grass and herb species may be present, but at relatively low cover. More
quantitative data are needed to further substantiate the association, as only one stand from the Coyote Ridge is
recorded.
Stands dominated (>50% relative cover) by the native creeping ryegrass (Leymus triticoides) were defined as a
generic alliance from Suisun Marsh (CDFG 2000). These stands are found within generally narrow bands of
wetland-upland borders, including natural ecotones between Distichlis spicata Alliance and Lolium multiflorum
Alliance. Thus, the mixed association of L. multiflorum and Leymus triticoides potentially occurs in Suisun
Marsh, as well as Coyote Ridge, in areas of intermittent flooding.
The Coyote Ridge sample is found at a low-elevation at the bottom of ravine on seasonally flooded, sediments
of serpentine and non-serpentine marine origin. It occurs within the Santa Clara County Sports Park, south of
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road between US101 and the skeet range. The soil texture is moderately fine silty clay loam. The average soil
depth is 67 cm. The stand is impacted lightly from competition from exotics.
The stand is formed by primarily native herbaceous cover (75%), with minimal cover of non-native species
(<5%). It is dominated by Leymus triticoides (70% cover), and Lolium multiflorum provides subordinate cover
(around 5%). Other native and non-native species are found in trace amounts including Amsinckia menziesii
var. intermedia, Avena fatua, Bromus hordeaceus, Euphorbia spathulata, Lactuca serriola, and Sisyrinchium
bellum.
Lessingia micradenia var. glabrata, a CNPS list 1B species, is observed in this stand (CNPS 2003). Global rank
is G2T1 and state rank is S1.2.
Rank: G2 S2 – Stands of Leymus triticoides are now found in localized areas, including palustrine and upland
habitats. Remaining stands are small and relictual, while non-native grasses probably have replaced many of
the native stands (cf. Holstein 2001).
Sample used to describe association: (n=1) COYO.009

LOLIUM MULTIFLORUM ALLIANCE
This alliance is characterized by strong dominance and high cover of Lolium multiflorum. Other non-native annual
grasses (e.g., Bromus hordeaceus, Hordeum spp.) may be present but in relatively low cover. It is commonly found
in California within lowlands that have periodic flooding such as Suisun Marsh and Elkhorn Slough, within disked
fields and managed uplands, and within coastal serpentine slopes that have well-developed clay soils with nitrogen
deposition. The alliance may extend into Alaska and eastern North America, while it is native to Europe.

Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland Association (provisional)
COMMON NAME

Italian Ryegrass - Hemizonia congesta (-Mixed Herb) Grassland
Association
SYNONYM............................................................................................................................................................ None
ALLIANCE

Lolium multiflorum Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland occur at low-upper elevations in
study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
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Stands are found at low-elevations (480-1,132 ft, mean 770 ft) on southwest and west facing slopes. The slopes are
linear and concave. These stands can occur at a variety of sites including the lower portions of slopes, in draws, and
on benches. Slopes are gentle to somewhat steep (2-22 degrees, mean 9 degrees). Parent material is serpentine and
adjacent non-serpentine marine sediments (Franciscan). Surface fragments in the stand consist of 1-2% bedrock, 12% boulder, 1-3% cobble, 2-25% gravel, 2-15% litter, 15-55% stems, 0% water, and 15-75% fines. The soil textures
range from silty clay loam to fine sandy clay. The average soil depths are 65-84 cm (mean 72, std error 7.8, std dev
24.8). The stands are impacted moderately to heavily by grazing, competition from exotics, foot traffic/trampling,
air pollution/nitrogen deposition, and feral pigs.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Hemizonia congesta subsp. luzulifolia, Chlorogalum pomeridianum
Indicator species
Calochortus venustus, Lolium multiflorum
VEGETATION DESCRIPTION
Stands of Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland are formed by 40-70% cover at 0-0.25
m tall and 0-5% cover at 0.25-0.5 m tall. Total vegetative cover is 52-85%. Non-native species contribute to 43-63%
cover.
Stands are dominated by Lolium multiflorum (average cover 48%, 100% frequency). Herb species that are also
constant but found in lower cover include Hemizonia congesta subsp. luzulifolia and Chlorogalum pomeridianum
(average cover 4% and <1%, 100% frequency). Species found in 50-75% of the samples at low cover (< 3% average
cover) include Bromus hordeaceus, Plantago erecta, Nassella pulchra, Calochortus venustus, Cryptantha flaccida,
Euphorbia spathulata, Hordeum murinum subsp. leporinum, and Microseris douglasii (average cover <2%). Other
herb species contributing to minor cover include Vulpia microstachys, Vulpia bromoides, Trifolium fucatum,
Medicago polymorpha, Eriogonum sp., Hesperevax sparsiflora, Allium serra, Castilleja exserta, Delphinium sp.,
Eschscholzia californica, Lasthenia californica, Lepidium nitidum, Lupinus succulentus, Muilla maritima,
Sisyrinchium bellum, Sidalcea diploscypha, Streptanthus albidus subsp. peramoenus, Trifolium gracilentum,
Trifolium sp., Vicia sp., and Vulpia myuros (average cover <2%, 25-50% frequency).

COMMENTS
These stands have been recently type converted to non-native grasslands, with Lolium multiflorum is becoming
established. Research has shown that compounding air pollution and nitrogen deposition has contributed
significantly to this (cf. Weiss 1999).
OTHER NOTEWORTHY SPECIES
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 1 of 4 stands sampled. Global rank is
G2T1 and state rank is S1.2.
CONSERVATION RANK

G3 S3

RANK JUSTIFICATION
This association probably occurs in a variety of locations in California where
disturbance from flooding, disking, grazing, and air pollution has occurred.
Samples used to describe association (n=5) COYO.036, COYO.039, COYO.055, COYO.067, COYOT059
MELICA TORREYANA ALLIANCE (PROVISIONAL)
Melica torreyana Grassland Association (provisional)
Torrey’s melicgrass Grassland Association
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This alliance and pure association is characterized by the presence of the bunchgrass Melica torreyana. One
sample has M. torreyana as the pure dominant and one co-dominant with Lolium multiflorum and Bromus
hordeaceus from Coyote Ridge. More quantitative data are needed to further substantiate the association and
alliance, as it is only known from the Coyote Ridge area; however, Melica torreyana stands are likely to occur
in other serpentine and non-serpentine locations in the Central Coast Ranges and North Coast Ranges. For
example, Melica torreyana is listed as a dominant species within the Serpentine Perennial Bunchgrass plant
community at Ring Mountain in Marin County (Feidler and Leidy 1987).
The Coyote Ridge samples of Melica torreyana Grassland are found at a low-elevation (420-1050 ft) on steep
(20-58 degrees) convex, north facing slopes at the mid to upper portion of the hill. Parent material is serpentine.
Surface fragments in the stand consist primarily of gravel, bedrock, and fine sediments (in increasing order of
abundance). The soil texture is fine sandy clay to fine silty clay. The average soil depth is 64 cm (std error 6.7,
std dev 21.4). The stands are lightly to heavily impacted by grazing, competition from exotic species, off-road
vehicle activity, and erosion.
The stands are formed by primarily native, herbaceous cover (25-45%), with minimal to moderate cover (<120%) of non-native species. Thus, they are co-dominated or dominated by Melica torreyana (10-42% cover).
Achillea millefolium, Calystegia collina, Dodecatheon sp., Eriogonum nudum, Eschscholzia californica, and
Vulpia microstachys can contribute to about 1% cover each. Other species in this stand contribute to less than
1% cover including Allium serra, Calochortus sp., Clarkia purpurea, Chlorogalum pomeridianum,
Dichelostemma capitatum, Dudleya setchellii, Elymus glaucus, Elymus multisetus, Lessingia micradenia var.
glabrata, Lolium multiflorum, Nassella pulchra, Pentagramma triangularis, Plantago erecta, Poa secunda,
Trifolium albopurpureum, and T. willdenovii.
Dudleya setchellii and Lessingia micradenia var. glabrata, CNPS list 1B species, occur in both stands. For the
Dudleya global rank is G1 and state rank is S1.1, and for the Lessingia global rank is G2T1 and state rank is
S1.2. Further, Streptanthus albidus subsp. albidus, a CNPS list 1B species, was found in one stand (CNPS
2003). Global rank is G2T1 and state rank is S1.1.
Rank: G2 S2? – Stands of Melica torreyana are extremely localized in serpentine areas of the northern Central
Coast and southern North Coast Ranges of California, and they may be potentially on non-serpentine substrates
in openings of chaparral.
Samples used to describe association: (n=2) COYO.012, COYO.068

NASSELLA PULCHRA ALLIANCE
This alliance is characterized by Nassella pulchra, which consistently occurs in herbaceous stands that have deep
soils with high clay content. N. pulchra is usually dominant. However, some locations are type-converting to
annual non-native grasslands with minor components of native bunchgrass and forbs, whereby N. pulchra is subdominant with native forbs and non-native grass species are dominant. However, N. pulchra is still the indicator for
the areas. On Ring Mountain in Marin County, Fiedler and Leidy (1987) have described this community as
serpentine bunchgrass, occurring on upper slopes and ridge tops that are flat to moderately steep (0-25%).
Characteristic species include Lolium multiflorum, Nassella pulchra, and Chlorogalum pomeridianum. Other
associations have been defined from northern to southern California (cf. Sawyer and Keeler-Wolf 1995), with the
alliance extending into Baja California.

Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland Association (new)
COMMON NAME
SYNONYM

Italian Ryegrass - Purple Needlegrass - Gambel's Dwarf
Milkvetch - Shining Pepperweed Grassland Association
None

ALLIANCE

Lolium multiflorum-Nassella pulchra Alliance
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USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
A similar serpentine bunchgrass community is known to occur at Ring Mountain Preserve (Fiedler and Leidy 1987),
which is dominated by Lolium multiflorum and Nassella pulchra but Chlorogalum pomeridianum and Melica
torreyana are also abundant. Also, a variety of other herbs and grasses are found in low frequency including
Achillea millefolium, Calystegia subacaulis, Castilleja densiflora, Dichelostemma capitatum, Elymus multisetus,
Eschscholzia californica, Holcus lanatus, Lasthenia californica, Linanthus spp., Melica torreyana, Sanicula
bipinnatifida, S. tuberosa, Sisyrinchium bellum, Trifolium spp., and Vulpia spp. Rare species are commonly
occurring in this community, including Calochortus tiburonensis, C. umbellatus, Castilleja neglecta, Calamagrostis
ophitidis, Eriogonum caninum, Hesperolinon congestum, and Hemizonia congesta subsp. vernalis.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland occur at
low-upper elevations of the study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (355-1,159 ft, mean 860 ft) on southeast to west facing slopes. The stands are
found at concave, linear, convex, and undulating slopes and occur on all portions of the slope. Slopes are gentle to
somewhat steep (5-26 degrees, mean 15 degrees). Parent material is serpentine and adjacent non-serpentine marine
sediments (Franciscan). Surface fragments in the stand consist of 0-6% bedrock, 0-17% boulder, 1-10% cobble, 683% gravel, 2-45% litter, 3-25% stems, 0% water, and 7-84% fines. The soil textures are coarse loamy sand to fine
silty clay. The average soil depths are 17-86 cm (mean 54, std error 5.8, std dev 18.0). The stands are impacted
lightly to heavily by grazing, competition from exotics, power lines, and feral pigs.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Nassella pulchra, Plantago erecta, Hemizonia congesta subsp.
luzulifolia, Lotus wrangelianus, Cryptantha flaccida, Microseris douglasii, Astragalus
gambelianus, Dichelostemma capitatum, Eschscholzia californica, Euphorbia spathulata
Indicator species
Astragalus gambelianus, Lotus wrangelianus
VEGETATION DESCRIPTION
Stands of Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland are formed by
10-50% cover at 0-0.25 m tall, 0-40% cover at 0.25-0.5 m tall, and <1% cover at 0.5-1m tall. Total vegetative cover
is 12-40%. Non-native species contribute to 10-30% cover.
Lolium multiflorum is dominant and Nassella pulchra is sub-dominant (average cover 17% and 4% respectively,
100% frequency). Characteristic species include Plantago erecta, Hemizonia congesta subsp. luzulifolia, Lotus
wrangelianus, Cryptantha flaccida, Microseris douglasii, Astragalus gambelianus, Dichelostemma capitatum,
Eschscholzia californica, and Euphorbia spathulata (average cover <2%, >80% frequency). Species that are often
present are Bromus hordeaceus, Chlorogalum pomeridianum, Lessingia micradenia var. glabrata, Agoseris
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heterophylla, Calystegia collina, Muilla maritima, and Trifolium albopurpureum (average cover <2%, 70%
frequency). Herbaceous species that are found in 60% of the stands include Castilleja exserta, Lepidium nitidum,
and Sisyrinchium bellum (average cover <1%). Species found in half of the samples include Lasthenia californica,
Sanicula bipinnatifida, and Streptanthus albidus subsp. peramoenus (average cover <1%). Other species that may be
found contributing to minor cover include Eriogonum nudum, Trifolium gracilentum, Crassula connata, Hesperevax
sparsiflora, Layia gaillardioides, Platystemon californicus, Lessingia filaginifolia, Achyrachaena mollis, Amsinckia
menziesii var. intermedia, Poa secunda, and Sidalcea diploscypha (average cover <1%, 30-40% frequency).
COMMENTS
This is commonly called a serpentine bunchgrass community, while a variety of native forbs can occur in the stands.
It has an average richness of 24 plant species per 100-square meters. Lolium multiflorum has invaded recently
because of nitrogen deposition from air pollution (cf Weiss 1999), and it may be much stronger in dominance than
the Nassella pulchra. However, N. puclrha is characteristically present and sometimes co-dominant depending on
the stand. This association is similar to the Lolium multiflorum-Nassella pulchra-Calystegia collina Grassland, yet
the Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland usually occurs on
slightly rockier soils with less litter buildup and has more micro-habitats with moist and dry areas.
OTHER NOTEWORTHY SPECIES
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 6 of 11 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 1 of 11 stands sampled. Global rank
is G2T2 and state rank is S2.2.
Dudleya setchellii, a CNPS list 1B species, was found in 4 of 11 stands sampled. Global rank is G1 and state rank is
S1.1.
CONSERVATION RANK

S2 G2?

RANK JUSTIFICATION
This association is restricted to coastal, serpentine mountains of Central California,
where a variety of native forbs occur mixed with bunchgrass and non-native grass species. The stands are
threatened by air pollution and nitrogen deposition, which are type converting from native bunchgrass and forbs to
non-native annual grass (cf. Weiss 1999).
Samples used to describe association (n=11) COYO.004, COYO.005, COYO.008, COYO.010, COYO.020,
COYO.026, COYO.028, COYO.035, COYO.040, COYO.064, COYOT062

Lolium multiflorum-Nassella pulchra-Calystegia collina Grassland Association (new)
COMMON NAME
SYNONYM

Italian Ryegrass - Purple Needlegrass - Coast Range False
Bindweed Grassland Association
None

ALLIANCE

Lolium multiflorum-Nassella pulchra Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
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This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS
A similar serpentine bunchgrass community is known to occur at Ring Mountain Preserve (Fiedler and Leidy 1987),
which is dominated by Lolium multiflorum and Nassella pulchra but Chlorogalum pomeridianum and Melica
torreyana are also abundant. Also, a variety of other herbs and grasses are found in low frequency including
Achillea millefolium, Calystegia subacaulis, Castilleja densiflora, Dichelostemma capitatum, Elymus multisetus,
Eschscholzia californica, Holcus lanatus, Lasthenia californica, Linanthus spp., Melica torreyana, Sanicula
bipinnatifida, S. tuberosa, Sisyrinchium bellum, Trifolium spp., and Vulpia spp. Rare species are commonly
occurring in this community, including Calochortus tiburonensis, C. umbellatus, Castilleja neglecta, Calamagrostis
ophitidis, Eriogonum caninum, Hesperolinon congestum, and Hemizonia congesta subsp. vernalis.

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Lolium multiflorum-Nassella pulchra-Calystegia collina Grassland occur at low-upper elevations of
the study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (411-1,262 ft, mean 919 ft) on all aspects. Microtopography varies. These stands
occur within draws and on the lower portions of slopes to the ridge tops. Slopes are gentle to steep (3-40 degrees,
mean 15 degrees). Surface fragments in the stand consist of 0-6% bedrock, 1-5% boulder, 0-5% cobble, 0-69%
gravel, 1-90% litter, 5-60% stems, 0% water, and 0-60% fines. The soil textures vary from coarse loamy sand to fine
sandy clay. The average soil depths are 23-89cm (mean 60, std error 5.9, std dev 18.5). The stands are impacted
lightly to heavily by grazing, competition from exotics, off road vehicle activity, erosion, feral pigs, improper
burning regime, and road/trail construction.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Nassella pulchra, Plantago erecta, Calystegia collina, Eschscholzia
californica, Achillea millefolium
Indicator species
Nassella pulchra
VEGETATION DESCRIPTION
Stands of Lolium multiflorum-Nassella pulchra(-Mixed herb) Grassland are formed by 5-60% cover at 0-0.25 m tall,
0-60% cover at 0.25-0.5 m tall, and 0-10% cover at 0.5-1 m tall. Total vegetative cover is 17-75%. Non-native
species contribute to 10-70% cover.
Lolium multiflorum is dominant in the stands, and Nassella pulchra is subdominant (average cover 28% and 6%
respectively, 100% frequency). Characteristic species also include Plantago erecta, Calystegia collina,
Eschscholzia californica, and Achillea millefolium (average cover <1%, >80% frequency). Shrub and herb species
that are often present include Bromus hordeaceus, Eriogonum nudum, Cryptantha flaccida, Dichelostemma
capitatum, Sanicula bipinnatifida, Amsinckia menziesii var. intermedia, Chlorogalum pomeridianum, Lessingia
micradenia var. glabrata, Streptanthus albidus subsp. peramoenus, Euphorbia spathulata, Lotus wrangelianus,
Allium serra, Sisyrinchium bellum, and Poa secunda (average cover <2 %, >50% frequency). Occasional species
include Hemizonia congesta subsp. luzulifolia, Avena barbata, Castilleja exserta, Avena fatua, Elymus multisetus,
Lomatium utriculatum, Muilla maritima, Microseris douglasii, Bromus madritensis, Clarkia purpurea, Melica
torreyana, and Trifolium willdenovii (average cover <1%, >33% frequency).
COMMENTS
This is commonly called a serpentine bunchgrass community, while a variety of native forbs can occur in the stands.
It has an average richness of 24 plant species per 100-square meters. Lolium multiflorum has invaded recently
because of nitrogen deposition from air pollution (cf Weiss 1999), and it may be much stronger in dominance than
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the Nassella pulchra. However, N. pulchra is characteristically present in the stands and sometimes co-dominant
depending on the stand. This association is very similar to the Lolium multiflorum-Nassella pulchra-Astragalus
gambelianus-Lepidium nitidum Grassland, yet the Lolium multiflorum-Nassella pulchra-Calystegia collina
Grassland usually occurs on slightly less rocky, finer soils with greater L. multiflorum cover and more litter/thatch
build-up.
OTHER NOTEWORTHY SPECIES
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 10 of 14 stands sampled. Global rank
is G2T2 and state rank is S2.2.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 9 of 14 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Cirsium fontinale var. campylon, a CNPS list 1B species, was found in 1 of 14 stands sampled. Global rank is G2T2
and state rank is S2.2.

CONSERVATION RANK

S2 G2?

RANK JUSTIFICATION
This association is restricted to coastal, serpentine mountains of Central California,
where a variety of native forbs occur mixed with bunchgrass and non-native grass species. The stands are
threatened by air pollution and nitrogen deposition, which are type converting from native bunchgrass and forbs to
non-native annual grass (cf. Weiss 1999).
Samples used to describe association (n=14) COYO.007, COYO.015, COYO.016, COYO.017, COYO.034,
COYO.037, COYO.044, COYO.051, COYO.052, COYO.057, COYO.059, COYO.060, COYO.065, COYOT030

PHALARIS AQUATICA ALLIANCE
This alliance is defined by Phalaris aquatica as the indicator species that is dominant in stands. One association has
been described with Bromus hordeaceus and Centaurea solstitialis from the southern portion of the North Coast
Ranges of California (Jimmerson et al. 2000). Other species include annual forbs such as Clarkia sp., Galium sp.,
Erodium sp., Trifolium dubium, and Yabea microcarpa. This association is found on low elevation, inland sites in
California with gentle to moderate slopes with a thick layer and high surface cover of litter. A pure association of
Phalaris aquatica is also defined in Suisun Marsh, occurring in small stands along levees (CDFG 2000). The
alliance is native to Mediterranean Europe.

Phalaris aquatica-Avena barbata Grassland Association (provisional)
COMMON NAME
SYNONYM

Harding Grass - Slender Wild Oat Grassland Association
None

ALLIANCE

Phalaris aquatica Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
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This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Phalaris aquatica-Avena barbata Grassland occur at upper elevations of the study area of Coyote
Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (1,278-1,317 ft, mean 1,298 ft) on southwest facing slopes. These stands occur
on undulating and convex, upper slopes. Slopes are gentle to moderate (5-10 degrees, mean 8 degrees). Parent
material is serpentine and adjacent non-serpentine marine sediments (Franciscan). Surface fragments in the stand
consist of 0% bedrock, 0% boulder, 0% cobble, 0% gravel, 30-35% litter, 40-65% stems, 0% water, and 5-30%
fines. The soil textures are fine silty clay. The average soil depths are 72-90 cm (mean 81 std error 3.6, std dev
11.4). The stands are moderately to heavily impacted by , competition from exotics, grazing, and improper burning
regime. They particularly establish after unnatural disturbance has occurred.
MOST ABUNDANT SPECIES
Herbaceous
Phalaris aquatica, Avena barbata
CHARACTERISTIC SPECIES
Herbaceous
Phalaris aquatica, Avena barbata, Lolium multiflorum, Bromus hordeaceus, Erodium sp.
Indicator species
Erodium sp., Phalaris aquatica, Avena barbata
VEGETATION DESCRIPTION
Stands of Phalaris aquatica-Avena barbata Grassland are formed by 10% cover at 0-0.25 m tall, 5-10% cover at
0.25-0.5 m tall, 10-40% cover at 0.5-1 m tall, and 0-20% cover at 1-2 m tall. Total vegetative cover is 40-75%. The
stand consists primarily of perennial and annual non-native species.
Stands are co-dominated by Phalaris aquatica and Avena barbata (average cover 25% and 19%, 100% frequency).
Characteristic species also include Lolium multiflorum, Bromus hordeaceus, and Erodium sp. (average cover 6%,
5%, and <1%; 100% frequency). Other species that may be present (listed in decreasing order from 3%, 50%
frequency) include Vicia sp., Bromus diandrus, Medicago polymorpha, Euphorbia spathulata, Hemizonia congesta
subsp. luzulifolia, Hirschfeldia incana, and Trifolium sp.
COMMENTS
Stands with Phalaris aquatica are recently established especially in areas of disturbance. They lack in species
richness, probably because of the high surface litter buildup where the stands occur. Effort should be made to
decrease their occurrence/spread.
OTHER NOTEWORTHY SPECIES
CONSERVATION RANK

G4 S4?

RANK JUSTIFICATION
This association is expanding in range in disturbed, clay-rich soils that are seasonally
inundated. Effort to control the occurrence and spread of Phalaris aquatica is recommended.
Samples used to describe association (n=2) COYO.063, COYO.086

PLANTAGO ERECTA ALLIANCE (NEW)
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This alliance is characterized the Plantago erecta in the overstory, as a dominant or co-dominant with species such
as Lasthenia californica, Bromus hordeaceus, and Lolium multiflorum. A variety of other native forb species
characteristically occur in low cover. This alliance occurs in the central Coast Range of California on rocky slopes,
usually with serpentine or sedimentary parent material. This alliance has not been previously defined in the
literature, except in the Coyote Ridge area, so it is being considered provisional until additional data are interpreted.
Evidence is forth-coming from serpentine and sedimentary locations in San Benito and Fresno Counties from
surveys in 2004.

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland Association (redefined from existing
literature including McCarten 1991)
COMMON NAME
SYNONYM

Dwarf Plantain – California Goldfields - Erect Dwarf- Cudweed
Forbland Association
None

ALLIANCE

Plantago erecta Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
A similar Lasthenia californica-Plantago erecta Association has been represented at approximately 820 ft elevation
at Coyote Ridge in Santa Clara County (McCarten 1991). Communities dominated by Plantago erecta, Lasthenia
californica, Avena spp., and Bromus spp. at Coyote Ridge, Kirby Canyon, Silver Creek Hills, Edgewood County
Parks, and Jasper Ridge, areas in Santa Clara County are referenced (Wiess 1999). In addition, a Hesperevaco
sparsiflorae-Hemizonion congestae lasthenietosum californicae is found in Oakland of Alameda County (Rodriquez
et al 2001). Various compositions of Plantago erecta, Lasthenia californica, and Bromus hordeaceus on serpentine
are mentioned on serpentine soils on Jasper Ridge in San Mateo County (Hobbs and Mooney 1991).
ENVIRONMENTAL DESCRIPTION
In Santa Clara County, Lasthenia californica-Plantago erecta Association was found on Coyote Ridge, at
approximately 820 ft elevation on a steep south facing slopes with shallower soils with mean depths of 8 cm. Parent
material is serpentine (McCarten 1991).
In Alameda County, the Hesperevaco sparsiflorae-Hemizonion congestae lasthenietosum californicae is found on
west facing slopes at 787 ft elevation (Rodriquez et al 2001a and b).
MOST ABUNDANT SPECIES
Herbaceous
Lasthenia californica, Plantago erecta (McCarten 1991)
Herbaceous
Lasthenia californica, Plantago erecta (Rodriquez et al 2001a and b).

CHARACTERISTIC SPECIES
Herbaceous
Lasthenia californica, Plantago erecta (McCarten 1991)
Herbaceous
Lasthenia californica, Lotus wrangelianus, Hemizonia congesta subsp. luzulifolia, Plantago
erecta Rodriquez et al 2001a and b).
VEGETATION DESCRIPTION
The Lasthenia californica-Plantago erecta Association is co-dominated by Lasthenia californica and Plantago
erecta (McCarten 1991).
The Hesperevaco sparsiflorae-Hemizonion congestae lasthenietosum californicae association is characterized by
Hesperevax sparsiflora, Lasthenia californica, Minuartia douglasii, Vulpia microstachys, Lepidium nitidum, and
Microseris douglasii. Companion species include Plantago erecta, Lotus wrangelianus, Hemizonia congesta subsp.
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luzulifolia, Calycadenia multiglandulosa, Micropus californicus, Layia platyglossa, Agoseris heterophylla,
Astragalus gambelianus, Linanthus micranthus, Calandrinia ciliata, Castilleja densiflora, Trifolium depauperatum,
and Trifolium microcephalum (Rodriquez et al 2001a and b).
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland occur at upper elevations of
the study area of Coyote Ridge and environs many occur in the Butterfly Trust Area.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (1,090-1,254 ft, mean 1,186 ft) on cool, northwest- to southeast-facing slopes.
These stands occur on the mid to upper portions of the hills. Slopes are somewhat steep (16-22 degrees, mean 18
degrees). Parent material is serpentine. Surface fragments in the stand consist of 0-10% bedrock, 0-8% boulder, 04% cobble, 0-75% gravel, 2-60% litter, 3-15% stems, 0% water, and 5-82% fines. The soil textures vary from
coarse, loamy sand to fine silty clay. The average soil depths are 31 to > 90cm (mean 57, std error 5.1, std dev 16.1).
The stands are impacted lightly to heavily by grazing and competition from exotics.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum, Lasthenia californica
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum, Lasthenia californica, Bromus hordeaceus, Plantago erecta,
Chlorogalum pomeridianum, Cryptantha flaccida, Lotus wrangelianus, Sisyrinchium bellum,
Microseris douglasii, Achillea millefolium, Hesperevax sparsiflora, Sidalcea diploscypha,
Allium serra, Lomatium utriculatum, Muilla maritima, Platystemon californicus, Sanicula
bipinnatifida
Indicator species
Ranunculus californicus, Hesperevax sparsiflora, Lasthenia californica
VEGETATION DESCRIPTION
Stands of Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland are formed by 40-70% cover at 00.25 m tall and 0-5% cover at 0.25-0.5 m tall. Total vegetative cover is 10-60%. Non-native species contribute to
<22% cover.
Stands are co-dominated by Lolium multiflorum, Lasthenia californica, Bromus hordeaceus, and Plantago erecta
(average cover from 7% to 3.5% respectively, 100% frequency). Other characteristic species include Chlorogalum
pomeridianum, Cryptantha flaccida, Lotus wrangelianus, Sisyrinchium bellum, Microseris douglasii, Achillea
millefolium, Hesperevax sparsiflora, Sidalcea diploscypha, Allium serra, Lomatium utriculatum, Muilla maritima,
Platystemon californicus, Sanicula bipinnatifida (average cover <1%, >85% frequency). Species that are often
present include Vulpia microstachys, Calystegia collina, Ranunculus californicus, Layia gaillardioides, Nassella
pulchra, Trifolium albopurpureum, Castilleja exserta, Eriogonum nudum, Eschscholzia californica, Poa secunda,
Hemizonia congesta subsp. luzulifolia, Astragalus gambelianus, and Euphorbia spathulata (average cover <4%
cover, >50% frequency). Occasional associate species include Castilleja densiflora, Crassula connata, Trifolium
microdon, Agoseris heterophylla, Claytonia perfoliata, Cuscuta sp., Dichelostemma capitatum, Dodecatheon sp.,
Elymus multisetus, Lessingia micradenia var. glabrata, Linanthus ambiguus, Lomatium dasycarpum, Melica
torreyana, Phlox gracilis, and Streptanthus albidus subsp. peramoenus (average cover <1%, at least 29% cover).
COMMENTS
The average cover of species found in this association may change yearly with varying amounts of rainfall,
disturbance, and air pollution. For example, Plantago erecta may increase with deceases of annual rainfall, and
Lasthenia californica may decrease with decreases of annual rainfall. Further, disturbance from gophers may
increase the cover of Bromus hordeaceus in the stands, and nitrogen deposition from air pollution may increase the
cover of Lolium multiflorum in these stands (Hobbs and Mooney 1991, Weiss 1999). While fluctuations may occur
in the abundance dominance of the species, the expression of Lasthenia californica and Plantago erecta consistently
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occur together in these and other serpentine stands of the northern Central Coast Range of California. A variety of
native forb species are also characteristically present, and average plant species richness is 30 per 100-square meter
area. This association is similar to the Plantago erecta- Lolium multiflorum-Lichen rocky Forbland, but it is found
in more mesic locations with relatively greater soil depths and less rocky, finer soils.
OTHER NOTEWORTHY SPECIES
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 2 of 8 stands sampled. Global rank is
G2T2 and state rank is S2.2.
Erysimum franciscanum CNPS list 4 species, was found in 1 of 8 stands sampled. Global rank is G3 and state rank
is S3.2.
Linanthus ambiguus, a CNPS list 4 species, was found in 1 of 8 stands sampled. Global rank is xx and state rank is
xx.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 2 of 8 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Bay checkerspot butterfly (Euphydryas editha bayensis) larvae are present in some stands. The butterfly is listed as a
federally threatened species (USFWS 2001).

CONSERVATION RANK

G2 S2?

RANK JUSTIFICATION
This association with Plantago erecta is probably regionally common to the northern
Central Coast, where serpentine substrate and other nutrient-poor substrates are found. The stands are threatened by
air pollution and nitrogen deposition, which are type converting from native forbs and grasses to non-native annual
grass (cf. Weiss 1999).
Samples used to describe association (n=8) COYO.018, COYO.019, COYO.024, COYO.025, COYO.031,
COYO.032, COYO.041, COYOT060

Plantago erecta-Lolium multiflorum/Lichen Rocky Forbland Association (redefined from existing literature
including McCarten 1991)
COMMON NAME
SYNONYM

Dwarf Plantain - Italian Ryegrass / Lichen Rocky Forbland
Association
None

ALLIANCE

Plantago erecta Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
A similar Plantago erecta Association has been represented at approximately 820 ft elevation on Coyote Ridge,
Santa Clara County (McCarten 1991).
ENVIRONMENTAL DESCRIPTION
This association is found south facing slopes with shallower soils. Parent material is serpentine (McCarten 1991).
MOST ABUNDANT SPECIES
Herbaceous:
Plantago erecta
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CHARACTERISTIC SPECIES
Herbaceous:
Plantago erecta
VEGETATION DESCRIPTION
This association has is dominated by Plantago erecta (McCarten 1991).
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Plantago erecta- Lolium multiflorum-Lichen rocky Forbland occur at low-upper elevations of the
study area of Coyote Ridge and environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (466-1,262 ft, mean 880 ft) on all aspects, but they are primarily on exposed,
southeast- to southwest-facing slopes. These stands occur on convex, linear, and undulating areas from the mid
portions of slopes to the ridge tops. Slopes are gentle to steep (2-31 degrees, mean 16 degrees). Parent material is
serpentine. Surface fragments in the stand consist of 1-12% bedrock, 1-15% boulder, 1-20% cobble, 20-79% gravel,
1-25% litter, 4-40% stems, 0% water, and 3-50% fines. The soil textures are coarse, loamy sand to fine sandy clay.
The average soil depths are 20-87 cm (mean 46, std error 5.8, std dev 18.4). The stands are impacted lightly to
heavily by grazing, competition from exotics, mining, pollution, vandalism/dumping/litter, and feral pigs.
MOST ABUNDANT SPECIES
Herbaceous
Lolium multiflorum, Plantago erecta
Nonvascular
Lichen
CHARACTERISTIC SPECIES
Herbaceous
Lolium multiflorum
Nonvascular
Lichen
Indicator species
Eriogonum nudum, Plantago erecta
VEGETATION DESCRIPTION
Stands of Plantago erecta- Lolium multiflorum-Lichen rocky Forbland are formed by 10-50% cover at 0-0.25 m tall,
0-40% cover at 0.25-0.5 m tall, and 0-5% cover at 0.5-1 m tall. Total vegetative cover is 17-50%. Non-native
species contribute to 6-31% cover.
Stands are characterized and co-dominated by Lolium multiflorum, Lichen, and Plantago erecta (average cover
12%, 9%, and 5%). Constant species that are found in lower cover include Bromus hordeaceus, Eschscholzia
californica, Cryptantha flaccida, and Eriogonum nudum (average cover <2%). Characteristic species contributing
minor cover include Nassella pulchra, Trifolium willdenovii, Avena barbata, Achillea millefolium, Chlorogalum
pomeridianum, and Castilleja exserta (average cover <2%, at least 85% frequency). Often present in these stands
are Lomatium utriculatum, Lasthenia californica, Poa secunda, Bromus madritensis, Streptanthus albidus subsp.
peramoenus, Elymus multisetus, Agoseris heterophylla, Dichelostemma capitatum, Phacelia imbricata, Calystegia
collina, and Platystemon californicus (average cover <2%, at least 54% frequency). Occasional species include
Lessingia micradenia var. glabrata, Allium serra, Calochortus venustus, Clarkia purpurea, Dudleya setchellii, Lotus
wrangelianus, Sanicula bipinnatifida, Sisyrinchium bellum, Crassula connata, Trifolium gracilentum, Amsinckia
menziesii var. intermedia, Astragalus gambelianus, Cuscuta sp., Uropappus lindleyi, and Vulpia microstachys
(average cover <2%, >30% frequency).
COMMENTS
The average cover of species found in this association may change yearly with varying amounts of rainfall,
disturbance, and air pollution. For example, Plantago erecta may increase with deceases of annual rainfall, and
Lolium multiflorum may increase with increasing nitrogen deposition from air pollution in the stands (Weiss 1999).
While fluctuations may occur in the abundance of the species, both Plantago erecta and Lolium multiflorum are well
established as co-dominants on serpentine a variety of stands in the northern Central Coast Range. Further, this
Vegetation Associations of Coyote Ridge

97

November 2004

association has a variety of native forb species are characteristically present, and average plant species richness is 28
per 100-square meter area. This association is similar to the Plantago erecta-Lasthenia californica-Hesperevax
sparsiflora Forbland, but it is found in more xeric slope locations with relatively shallower soil depths and more
rocky soils.
OTHER NOTEWORTHY SPECIES
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 10 of 14 stands sampled. Global rank
is G2T2 and state rank is S2.2.
Dudleya setchellii, a CNPS list 1B species, was found in 6 of 14 stands sampled. Global rank is G1 and state rank is
S1.1.
Erysimum franciscanum, CNPS list 4 species, was found in 1 of 14 stands sampled. Global rank is G3 and state rank
is S3.2.
Linanthus ambiguus, a CNPS list 4 species, was found in 1 of 14 stands sampled. Global rank is xx and state rank is
xx.
Lessingia micradenia var. glabrata, a CNPS list 1B species, was found in 7 of 14 stands sampled. Global rank is
G2T1 and state rank is S1.2.
Streptanthus albidus subsp. albidus, a CNPS list 1B species, was found in 1 of 14 stands sampled. Global rank is
G2T1 and state rank is S1.1.
Bay checkerspot butterfly (Euphydryas editha bayensis) larvae are present in some stands. The butterfly is listed as a
federally threatened species (USFWS 2001).

CONSERVATION RANK

G3 S3?

RANK JUSTIFICATION
This association with Plantago erecta is probably more widespread than the previous
association with Lasthenia californica, but it is still uncommon because of the juxtaposition of Lolium multiflorum
with Plantago erecta (being mesophytic and xerophytic, respectively). The stands are threatened by air pollution
and nitrogen deposition, which are type converting from native forbs and grasses to non-native annual grass (cf.
Weiss 1999).
Samples used to describe association (n=14) COYO.003, COYO.006, COYO.013, COYO.027, COYO.033,
COYO.038, COYO.043, COYO.050, COYO.053, COYO.056, COYO.058, COYO.061, COYO.066, COYO.090,
COYOT055

VULPIA MICROSTACHYS ALLIANCE (PROVISIONAL)
This alliance is characterized by the dominance of Vulpia microstachys in the overstory, herbaceous layer. A variety
of native and non-native species may also be present, but in overall lower cover than the Vulpia (e.g., relative cover
is <25%). It has been observed in the Central Coast Range of California on northeast- to southwest facing-slopes,
including well-developed soils (e.g., clay loams) on serpentine and sedimentary substrates that are vernally mesic. It
may occur in other locations in western North America, such as the Central Valley and North Coast Range of
California.

Vulpia microstachys-Plantago erecta Grassland Association (provisional)
COMMON NAME
SYNONYM
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ALLIANCE

Vulpia microstachys Alliance

USFWS WETLAND SYSTEM

Upland

GLOBALLY
RANGE
ENVIRONMENTAL DESCRIPTION
MOST ABUNDANT SPECIES
CHARACTERISTIC SPECIES
VEGETATION DESCRIPTION
This association has been described only from Coyote Ridge. Information about its global characteristics is
not available without additional inventory. However, this association has been observed on sedimentary
soils adjacent to serpentine areas in the Joaquin Rocks area of Fresno County.
COMMENTS

COYOTE RIDGE AND ENVIRONS
RANGE
The stands of Vulpia microstachys Grassland occur at upper elevations of the study area of Coyote Ridge and
environs.
ENVIRONMENTAL DESCRIPTION
Stands are found at low-elevations (1,199-1,289 ft, mean 1244 ft) on northeast- to southwest-facing slopes. These
stands occur on convex and linear sites from the mid to upper portions of slopes. Slopes are somewhat steep to steep
(20-30 degrees, mean 25 degrees). Parent material is serpentine. Surface fragments in the stand consist of 2-12%
bedrock, 1-2% boulder, 10-28% cobble, 48-76% gravel, 1% litter, 2-5% stems, 0% water, and 5-12% fines. The soil
textures are moderately fine sandy clay loam to moderately fine clay loam. The average soil depths are 25-72 cm
(mean 50, std error 8.7, std dev 27.6). The stands are impacted moderately by grazing and competition from exotics.
MOST ABUNDANT SPECIES
Herbaceous
Lasthenia californica, Lolium multiflorum, Plantago erecta, Vulpia microstachys
CHARACTERISTIC SPECIES
Herbaceous
Vulpia microstachys, Achillea millefolium, Bromus hordeaceus, Chlorogalum pomeridianum,
Eriogonum nudum, Eschscholzia californica, Lessingia filaginifolia, Lolium multiflorum,
Plantago erecta
Indicator species
Vulpia microstachys, Erysimum franciscanum
VEGETATION DESCRIPTION
Stands of Vulpia microstachys Grassland are formed by 7-40% cover at 0-0.25 m tall, and <1% cover at 0.25-0.5 m
tall. Total vegetative cover is 7-14%. Non-native species contribute to <1% cover.
Stands are usually dominated by Vulpia microstachys (average cover 12%, 100% frequency). Characteristic species
also include Lolium multiflorum, Achillea millefolium, Bromus hordeaceus, Chlorogalum pomeridianum,
Eriogonum nudum, Eschscholzia californica, and Plantago erecta (average cover <5%, 80% frequency). Herb
species often include Agoseris heterophylla, Allium serra, Calystegia collina, Castilleja exserta, Clarkia purpurea,
Claytonia sp., Cryptantha flaccida, Elymus multisetus, Eriophyllum confertiflorum, Erysimum franciscanum,
Lasthenia californica, Lessingia filaginifolia, Linanthus liniflorus, Lomatium utriculatum, Lotus wrangelianus,
Nassella pulchra, Poa secunda, Streptanthus albidus subsp. peramoenus, (average cover <2%, at least 50%
frequency). Occasional species include Linanthus ambiguus, Rigiopappus leptocladus, Dichelostemma capitatum,
Euphorbia spathulata, Gilia achilleifolia, Hesperevax sparsiflora, Layia gaillardioides, Microseris sp., Minuartia
douglasii, Platystemon californicus, Trifolium albopurpureum, and Trifolium willdenovii (average cover <1%, 33%
frequency).
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COMMENTS
Stands are grazed currently and historically, with noticeable impact to the Vulpia microstachys and other native,
perennial grass species. The stands are threatened by air pollution and nitrogen deposition, which are in danger of
type converting from native forbs and grasses to non-native annual grass (cf. Weiss 1999).
OTHER NOTEWORTHY SPECIES
Erysimum franciscanum, a CNPS list 4 species, was found in 3 of 6 stands sampled. Global rank is G3 and state
rank is S3.2.
Linanthus ambiguus, a CNPS list 4 species, was found in 1 of 6 stands stands sampled. Global rank is xx and state
rank is xx.
Streptanthus albidus subsp. peramoenus, a CNPS list 1B species, was found in 2 of 6 stands sampled. Global rank is
G2T2 and state rank is S2.2.
Fritillaria liliacea, a CNPS list 1B species, was found in 1 of 6 stands sampled. Global rank is G2T2 and state rank
is S2.2.
Burrowing owl (Athene cunicularia) and Bay checkerspot butterfly (Euphydryas editha bayensis) larvae are present
in some stands. The owl is listed federally as a species of special concern (Klute et al. 2003), and the butterfly is
listed as a federally threatened species (USFWS 2001).

CONSERVATION RANK

G3 S3

RANK JUSTIFICATION
This association is one of the few native-dominated, annual grasslands left in
California, and it can be found on and off serpentine substrates in the Central Coast Ranges on rocky slopes with
relatively shallow soil depths.
Samples used to describe association (n=6) COYO.022, COYO.023, COYO.042, COYOT058, COYOT063,
COYOT065
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CROSSWALKS TO OTHER CLASSIFCATIONS
The term “crosswalk” is commonly used in vegetation classification and mapping,
referring to the development of relationships between different classification systems. The need
for crosswalks arises when there is more than one classification system in use for a given area.
In this project, a crosswalk was produced relating the principle state and national classification
(c.f. Sawyer and Keeler-Wolf 1995) to the Wildlife Habitat Relationships (Mayer and
Laudenslayer 1988) and Holland (1986) classifications.
As an aside, crosswalks are never exactly precise. Assuming that classifications arise
independently, the meaning of one classification unit may not always encompass or be nested
within the other classification unit(s) to which it is being related. Choices need to be made about
those classification units that are partially included within two or more types of another
classification system. For example, the Holland (1986) classification unit of “Freshwater Seep”
actually includes many vegetation alliances (see Table 2). Likewise, the National Vegetation
Classification alliance Adenostoma fasciculatum can be partly in Holland’s chamise chaparral,
mesic and Valley Needlegrass Grassland. However, as Coyote Ridge’s expression of Nassella
pulchra alliance is encompassed by Holland’s Serpentine Bunchgrass, it was chosen as the single
type to be related to the Nassella pulchra alliance.
The complexity and uncertainty of such relationships arise not only from independent
evolution of 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.
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Table 2. Cross-walk of Classifications between NVC Floristic Associations, Holland (1986), and
WHR (Mayer and Laudenslayer 1988).
Sample Association per NVCS Floristic
size
Classification
Wetland Woodlands
1 Platanus racemosa- Quercus agrifolia-Populus
fremontii-Salix laevigata
Upland and Mesic Woodlands and Forests
1 Pinus sabiniana/Grass-Herb (Lolium
multiflorum-Nassella spp.-Plantago erecta)
4 Pinus sabiniana/Artemisia californicaCeanothus ferrisiae-Heteromeles arbutifolia
1 Quercus agrifolia/Artemisia californica/Grass

Holland type

WHR type

central coast cottonwoodsycamore riparian forest

valley foothill
riparian

closed-cone pinecypress
serpentine digger pineclosed-cone pinechaparral woodland
cypress
coast live oak woodland
coastal oak
woodland
3 Quercus agrifolia/Heteromeles arbutifoliacoast live oak forest, coast
coastal oak
live oak woodland
woodland
Toxicodendron diversilobum
3 Quercus agrifolia/Rhamnus tomentella/Stachys central coast live oak riparian coastal oak
forest or woodland
woodland
pycnantha
coast live oak forest, coast
coastal oak
3 Quercus agrifolia/Toxicodendron
diversilobum/Grass
live oak woodland
woodland
6 Quercus agrifolia-Umbellularia
central coast live oak riparian coastal oak
forest, coast live oak forest woodland
californica/Arctostaphylos glaucaToxicodendron diversilobum/Grass
2 Quercus agrifolia-Umbellularia californica/Grass coast live oak woodland
coastal oak
woodland
1 Quercus agrifolia-Quercus
valley oak woodland, coast coastal oak
lobata/Toxicodendron diversilobum/Grass
live oak woodland
woodland, valley
oak woodland
4 Umbellularia californica-Quercus
California bay forest
coastal oak
woodland
agrifolia/Heteromeles arbutifolia-Toxicodendron
diversilobum/Melica torreyana
Upland and Mesic Shrublands
1 Adenostoma fasciculatum (pure)
chamise chaparral
mixed chaparral
1 Adenostoma fasciculatum-Heteromeles
serpentine chaparral (mesic) mixed chaparral
arbutifolia/Melica torreyana
2 Adenostoma fasciculatum-Arctostaphylos
diablan sage scrub, chamise mixed chaparral
chaparral
glauca-Mimulus aurantiacus
coastal sage-chaparral
mixed chaparral,
1 Adenostoma fasciculatum-Salvia mellifera
(pure)
scrub, diablan sage scrub
coastal scrub
6 Arctostaphylos glauca Mixed (-Artemisia
serpentine chaparral
mixed chaparral
californica-Salvia mellifera)
9 Arctostaphylos glauca/Melica torreyana
serpentine chaparral (mesic) mixed chaparral
3 Artemisia californica-Ceanothus ferrisiae
serpentine chaparral
mixed chaparral
12 Artemisia californica/Eschscholzia californica- diablan sage scrub
coastal scrub
Grass
3 Artemisia californica-Salvia mellifera (pure)
diablan sage scrub
coastal scrub
1 Baccharis pilularis/Annual Grass
northern coastal scrub,
coastal scrub
northern coyote brush scrub
5 Baccharis pilularis-Artemisia californicadiablan sage scrub, northern coastal scrub
coyote brush scrub
Heteromeles arbutifolia
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1 Cercocarpus betuloides-Adenostoma
fasciculatum-Mimulus aurantiacus
2 Prunus ilicifolia/Toxicodendron
diversilobum/Grass
6 Quercus durata-Arctostaphylos glauca-Garrya
congdonii/Melica torreyana
3 Quercus durata-Arctostaphylos glaucaArtemisia californica/Grass
3 Quercus durata-Heteromeles arbutifoliaUmbellularia californica
2 Quercus durata -Rhamnus tomentellaArctostaphylos glauca
3 Rhamnus tomentella/Cirsium fontinale var.
campylon- Mimulus guttatus
5 Salvia mellifera (pure)
Wetland Herbs
3 Cirsium fontinale-Mimulus guttatus-Stachys
pychnantha
12 Cirsium fontinale-Carex serratodens-Hordeum
brachyantherum
2 Cirsium fontinale-Hemizonia congesta
1 Juncus xiphioides

mixed chaparral

hollyleaf cherry

mixed chaparral

serpentine chaparral (leather
oak chaparral)
serpentine chaparral (leather
oak chaparral)
serpentine chaparral (leather
oak chaparral)
serpentine chaparral (leather
oak chaparral)
serpentine chaparral (mesic)

mixed chaparral

4 Lolium multiflorum-Hemizonia congesta (-Mixed
herb)
11 Lolium multiflorum-Nassella pulchra-Astragalus
gambelianus-Lepidium nitidum
13 Lolium multiflorum-Nassella pulchra-Calystegia
collina(-Mixed herb)
2 Melica torreyana
2 Phalaris aquatica-Avena barbata

mixed chaparral
mixed chaparral
mixed chaparral
coastal scrub

freshwater seep

freshwater
emergent wetland
freshwater
emergent wetland
freshwater
emergent wetland
freshwater
emergent wetland

freshwater seep
freshwater seep

non-native grassland
non-native grassland
non-native grassland,
wildflower field
wildflower field

annual grassland
annual grassland
annual grassland

wildflower field

annual grassland

wildflower field

annual grassland

serpentine bunchgrass

perennial
grassland
perennial
grassland
annual grassland

valley wildrye grassland
non-native grassland
serpentine bunchgrass
serpentine bunchgrass
serpentine bunchgrass
non-native grassland
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mixed chaparral

diablan sage scrub

freshwater seep

Short Upland and Mesic Herbs
1 Aegilops triuncialis-Hemizonia congesta
1 Avena barbata-Avena fatua
5 Bromus hordeaceus-Amsinckia menziesiiHordeum murinum subsp. leporinum
8 Plantago erecta-Lasthenia californicaHesperevax sparsiflora
14 Plantago erecta-Lolium multiflorum/Lichen
rocky
6 Vulpia microstachys-Plantago erecta
Medium Upland and Mesic Herbs
6 Elymus multisetus-Lolium multiflorum-Plantago
erecta
1 Leymus triticoides-Lolium multiflorum
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APPENDIX 1. Vegetation sampling protocols and field forms
CALIFORNIA NATIVE PLANT SOCIETY RELEVÉ PROTOCOL
CNPS VEGETATION COMMITTEE
October 20, 2000 (Revised 7/8/02)
Introduction
In A Manual of California Vegetation (Sawyer and Keeler-Wolf 1995) CNPS published a
Vegetation Sampling Protocol that was developed as a simple quantitative sampling technique
applicable to many vegetation types in California. Investigators use an ocular estimation
technique called a relevé to classify and map large areas in a limited amount of time.
The relevé method of sampling vegetation was developed in Europe and was largely
standardized by the Swiss ecologist Josias Braun-Blanquet. He helped classify much of
Europe’s vegetation, founded and directed a synecology center in France, and was editor of
Vegetatio for many years. The relevé was, and is, a method used by many European ecologists,
and others around the world. These ecologists refer to themselves as phytosociologists. Use of
the relevé in the United States has not been extensive with the exception of the U.S. Forest
Service.
The relevé is particularly useful when observers are trying to quickly classify the range of
diversity of plant cover over large units of land. In general, it is faster than the point intercept
technique. One would use this method when developing a classification that could be used to
map of a large area of vegetation, for example. This method may also be more useful than the
line intercept method when one is trying to validate the accuracy of mapping efforts.
The relevé is generally considered a “semiquantitative” method. It relies on ocular estimates of
plant cover rather than on counts of the “hits” of a particular species along a transect line or on
precise measurements of cover/biomass by planimetric or weighing techniques .
Selecting a stand to sample:
A stand is the basic physical unit of vegetation in a landscape. It has no set size. Some
vegetation stands are very small, such as alpine meadow or tundra types, and some may be
several square kilometers in size, such as desert or forest types. A stand is defined by two main
unifying characteristics:
1) It has compositional integrity. Throughout the site the combination of species is similar.
The stand is differentiated from adjacent stands by a discernable boundary that may be
abrupt or indistinct, and
2) It has structural integrity. It has a similar history or environmental setting that affords
relatively similar horizontal and vertical spacing of plant species throughout.
For example, a hillside forest originally dominated by the same species that burned on the
upper part of the slopes, but not the lower, would be divided into two stands. Likewise, a sparse
woodland occupying a slope with very shallow rocky soils would be considered a different stand
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from an adjacent slope with deeper, moister soil and a denser woodland or forest of the same
species.
The structural and compositional features of a stand are often combined into a term called
homogeneity. For an area of vegetated ground to meet the requirements of a stand it must be
homogeneous.
Stands to be sampled may be selected by assessment prior to a site visit (delineated from aerial
photos or satellite images for example), or may be selected on site (during reconnaissance to
determine extent and boundaries, location of other similar stands, etc.). Depending on the
project goals, you may want to select just one or a few representative stands for sampling (e.g.,
for developing a classification for a vegetation mapping project), or you may want to sample all
of them (e.g., to define a rare vegetation type and/or compare site quality between the few
remaining stands).

Selecting a plot to sample within in a stand:
Because most stands are large, it is difficult to summarize the species composition, cover, and
structure of an entire stand. We are also usually trying to capture the most information with the
least amount of effort. Thus, we are typically forced to select a representative portion to sample.
When sampling a vegetation stand, the main point to remember is to select a sample that, in as
many ways possible, is representative of that stand. This means that you are not randomly
selecting a plot; on the contrary, you are actively using your own best judgement to find a
representative example of the stand.
Selecting a plot requires that you see enough of the stand you are sampling to feel comfortable in
choosing a representative plot location. Take a brief walk through the stand and look for
variations in species composition and in stand structure. In many cases in hilly or mountainous
terrain look for a vantage point from which you can get a representative view of the whole stand.
Variations in vegetation that are repeated throughout the stand should be included in your plot.
Once you assess the variation within the stand, attempt to find an area that captures the stand’s
common species composition and structural condition to sample.
Plot Size
All releves of the same type of vegetation to be analyzed in a study need to be the same size. It
wouldn’t be fair, for example, to compare a 100 m2 plot with a 1000 m2 plot as the difference in
number of species may be due to the size of the plot, not a difference in the stands.
A minimal area to sample is defined by species/area relationships; as the sampler identifies
species present in an area of homogeneous vegetation, the number will increase quickly as more
area is surveyed. Plot shape and size are somewhat dependent on the type of vegetation under
study. Therefore general guidelines for plot sizes of tree-, shrub-, and herb-dominated upland,
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and fine-scale herbaceous communities have been established. Sufficient work has been done in
temperate vegetation to be confident the following conventions will capture species richness:
Alpine meadow and montane wet meadow: 100 sq. m
Herbaceous communities: 100 sq. m plot or 400 sq. m plot (Consult with CNPS, and use
one consistent size)
Grasslands and Shrublands: 400 sq. m plot
Forest and woodland communities: 1000 sq. m plot
Open desert vegetation: 1000 sq. m plot
Plot Shape
A relevé has no fixed shape, plot shape should reflect the character of the stand. If the stand is
about the same size as a relevé, you need to sample the entire stand. If we are sampling a desert
wash, streamside riparian, or other linear community our plot dimensions should not go beyond
the community’s natural ecological boundaries. Thus, a relatively long, narrow plot capturing
the vegetation within the stand, but not outside it, would be appropriate. Species present along
the edges of the plot that are clearly part of the adjacent stand should be excluded.
If we are sampling broad homogeneous stands, we would most likely choose a shape such as a
circle (which has the advantage of the edges being equidistant to the center point) or a square
(which can be quickly laid out using perpendicular tapes). If we are trying to capture a minor bit
of variety in the understory of a forest, for example a bracken fern patch within a ponderosa pine
stand, we would want both bracken and non-bracken understory. Thus, a rectangular shape
would be appropriate.
GENERAL PLOT INFORMATION
The following items appear on each data sheet and are to be collected for all plots. Where
indicated, refer to attached code sheet.
Relevé number: Assigned either in the field or in the office prior to sampling.
Date: Date of sampling.
County: County in which located.
USGS MAP: The name of the USGS map the relevé is located on; note series (15’ or 7.5‘).
CNPS Chapter: CNPS chapter, or other organization or agency if source is other than CNPS
chapter.
Landowner: Name of landowner or agency acronym if known. Otherwise, list as private.
Contact Person: Name, address, and phone number of individual responsible for data collection.
Observers: Names of individuals assisting. Circle name of recorder.
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Elevation: Recorded in feet or meters. Please indicate units.
Slope: Degrees, read from clinometer or compass, or estimated; averaged over relevé
Aspect: Degrees from true north (adjust declination), read from a compass or estimated;
averaged over relevé.
Macrotopography: Characterize the large-scale topographic position of the relevé. This is the
general position of the sample along major topographic features of the area. See attached code
list.
Microtopography: Characterize the local relief of the relevé. Choose the shape that mimics the
lay of the ground along minor topographic features of the area actually within the sample. See
attached code list.
Global Positioning System Readings: Due to the recent availability of very accurate and
relatively low cost GPS units, we highly recommend obtaining and using these as a standard
piece of sampling equipment. Now that the military intentional imprecision (known as “selective
availability”) has been “turned off” (as of July 2000), it is typical for all commercial GPS units
these units to be accurate to within 5 m of the actual location. Also note that the GPS units can
be set to read in UTM or Latitude and Longitude coordinates and can be easily translated. Thus,
the following fields for Latitude, Longitude, and legal description are now optional. In order for
all positional data to be comparable within the CNPS vegetation dataset We request using UTM
coordinates set for the NAD 83 projection (see your GPS users manual for instructions for
setting coordinates and projections).
Caveat: Although GPS units are valuable tools, they may not function properly due to the
occasionally poor alignment of satellites or due to the complexity of certain types of terrain, or
vegetation. We thus also recommend that you carry topographic maps and are aware of how to
note your position on them in the event of a non-responsive or inaccurate GPS.
UTMN and UTME: Northing and easting coordinates using the Universal Transverse Mercator
(UTM) grid as delineated on the USGS topographic map, or using a Global Positioning System.
UTM zone: Universal Transverse Mercator zone. Zone 10S for California west of the 120th
longitude; zone 11S for California east of 120th longitude.
Legal Description: Township/Range/Section/Quarter Section/Quarter-Quarter section/Meridian:
Legal map location of the site; this is useful for determining ownership of the property.
California Meridians are Humboldt, Mt. Diablo, or San Bernardino. (this is optional, see above
discussion of GPS units)
Latitude and Longitude: Degrees north latitude and east longitude. This is optional (see above)
WETLAND COMMUNITY TYPES
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Community type: Indicate if the sample is in a wetland or an upland; note that a site need not be
officially delineated as a wetland to qualify as such in this context.
Dominant vegetation form: This is a four letter code which relates the vegetation of the plot to
the higher levels of the NBS/NPS National Vegetation Classification System hierarchy. See
attached code list.
Cowardin class: See “Artificial Keys to Cowardin Systems and Names” (attached). If the plot is
located in a wetland, record the proper Cowardin system name. Systems are described in detail
in Cowardin et al. 1979. Classification of wetlands and deepwater habitats of the United States.
US Dept. of the Interior, Fish and Wildlife Service, Office of Biological Services, Washington,
D.C.
Marine: habitats exposed to the waves and currents of the open ocean (subtidal and
intertidal habitats).
Estuarine: includes deepwater tidal habitats and adjacent tidal wetlands that are usually
semi-enclosed by land but have open, partly obstructed, or sporadic access to the open ocean,
and in which ocean water is at least occasionally diluted by freshwater runoff from the land (i.e.
estuaries and lagoons).
Riverine: includes all wetlands and deepwater habitats contained within a channel,
excluding any wetland dominated by trees, shrubs, persistent emergent plants, emergent mosses,
or lichens. Channels that contain oceanic-derived salts greater than 0.5% are also excluded.
Lacustrine: Includes wetlands and deepwater habitats with all of the following
characteristics: 1) situated in a topographic depression or a dammed river channel; 2) lacking
trees or shrubs, persistent emergents, emergent mosses or lichens with greater than 30% aerial
coverage; and total area exceeds 8 ha (20 acres). Similar areas less than 8 ha are included in the
lacustrine system if an active wave-formed or bedrock shoreline feature makes up all or part of
the low tide boundary, of if the water in the deepest part of the basin exceeds 2 m (6.6 feet) at
low tide. Oceanic derived salinity is always less than 0.5%.
Palustrine: Includes all nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where
salinity derived from oceanic salts is less than 0.5% . Also included are areas lacking
vegetation, but with all of the following four characteristics: 1) areas less than 8 ha (20 acres);
active wave-formed or bedrock shoreline features lacking; 3) water depth in the deepest part of
the basin less than 2 m (6.6 feet) at low water; and 4) salinity due to ocean-derived salts less than
0.5%.
Vertical distance from high water mark of active stream channel: If the plot is in or near a
wetland community, record to the nearest meter or foot the estimated vertical distance from the
middle of the plot to the average water line of the channel, basin, or other body of water.

Vegetation Associations of Coyote Ridge

112

November 2004

Horizontal distance from high water mark of active stream channel: If the plot is in or near a
wetland community, record to the nearest meter or foot the estimated horizontal distance from
the middle of the plot to the average water line of the channel, basin, or other body of water.
Stream channel form: If the plot is located in or near a community along a stream, river, or dry
wash, record the channel form of the waterway. The channel form is considered S (single
channeled) if it consists of predominately a single primary channel, M (meandering) if it is a
meandering channel, and B (braided) if it consists of multiple channels interwoven or braided.

VEGETATION DESCRIPTION
Dominant layer: Indicate whether the community is dominated by the Low layer (L), Mid-layer
(M), or Tall (T) layer.
Preliminary Alliance name: Name of series, stand, or habitat according to CNPS classification
(Sawyer and Keeler-Wolf 1995); if the type is not defined by the CNPS classification, note this
in the space.
Adjacent alliance: Adjacent vegetation series, stands or habitats according to CNPS
classification; list in order of most extensive to least extensive.
Vegetation trend: Based on the regenerating species and relationship to surrounding vegetation,
characterize the stand as either increasing (expanding), stable, decreasing, fluctuating, or
unknown.
Impacts: Enter codes for potential or existing impacts on the stability of the plant community.
Characterize each as either 1. Light, 2. Moderate, of 3. Heavy. See attached code list.
Structure: Characterize the structure of each layer.
Continuous = greater than 2/3 (67%) cover; crowns touching
Intermittent = between 1/3 and 2/3 cover (33% to 66 %); interlocking or touching crowns
interrupted by openings.
Open = less than 1/3 (33%) cover; crowns not touching or infrequently touching.
Phenology: Based on the vegetative condition of he principal species, characterize the phenology
of each layer as early (E), peak (P), or late (L).
Plot shape: indicate the sample shape as: square, rectangle, circle, or the entire stand.
Plot size: length of rectangle edges, circle radius, or size of entire stand.
NOTE: See page 3.
Alpine meadow, montane wet meadow, and small herbaceous communities: 100 sq. m
All intermittent to dense shrub and extensive herbaceous communities: 400 sq. m
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All forest and woodland plots:1000 sq m.
All open desert plots: 1000 sq. m
Photo interpreter community code: If the sample is in area for which delineation and photo
interpretation has already been done, the code which the photointerpreters applied to the
polygon. If the sample site has not been photointerpreted, leave blank.
Other same type polygons (yes or no), if yes, mark on map: Other areas within view that appear
to have similar vegetation composition. Again, this is most relevant to areas that have been
delineated as polygons on aerial photographs as part of a vegetation-mapping project. If one is
not working from aerial photographs, draw the areas as on a topographic map.
Site location and plot description: A concise, but careful description that makes locating and/or
revisiting the vegetation stand and plots possible; give landmarks and directions. Used in
conjunction with the GPS position recorded earlier, this should enable precise re-location of the
plot. Indicate where the GPS reading was taken within the plot. In general, the location of the
GPS reading should be on the Southeastern corner of the plot, if the plot is square or rectangular,
or in the center if the plot is circular. It is also helpful to briefly describe the topography, aspect,
and vegetation structure of the site. If you can’t take the GPS reading at the Southeast corner (an
obstacle in the way) then note where the GPS point was taken. If you can’t get a GPS reading,
then spend extra time marking the plot location as precise as possible on a topo map.
Site history: Briefly describe the history of the stand, including type and year of disturbance
(e.g. fire, landslides or avalanching, drought, flood, or pest outbreak). Also note the nature and
extent of land use such as grazing, timber harvest, or mining.
Unknown plant specimens: List the numbers of any unknown plant specimens, noting any
information such as family or genus (if known), important characters, and whether or not there is
adequate material for identification. Do not take samples of plants of which there are only a few
individuals or which you think may be rare. Document these plants with photographs.
Additional comments: Feel free to note any additional observations of the site, or deviations
from the standard sampling protocol. If additional data were recorded, e.g. if tree diameters were
measured, please indicate so here.
Photographs: Describe view direction from compass bearings, or estimates of color slides taken
at the relevé. It is helpful to take a photograph of the relevé from the intersection of the tapes, (if
tapes were used to define the plot), and another from inside the relevé. Additional photographs
of the stand may also be helpful. Also note the roll number, frame number, and name of the
person whose camera is being used. If using a digital camera or scanning in the image into a
computer positions relative to the plots and releve numbers can be recorded digitally.
COARSE FRAGMENTS AND SOIL INFORMATION
Coarse fragments, litter: Estimate the cover class of each size at or near the ground surface
averaged over the plot. Always remember to estimate what you actually see on the surface as
opposed to what you think is hiding under, organic litter, big rocks, etc. However, rocks, organic
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litter, or fine material visible under the canopy of shrubs or trees should be included in the cover
estimate.
One way to consider this is to assume that all of the components of coarse fragments plus the
basal cross-section of living plant stems and trunks (at ground level) will add up to 100%. Thus,
estimate the cover value of each of the items in the box on the form for coarse fragments
(including the basal area of plant stems) so that they will add up to 100%. Remember that the
basal area of plant stems is usually minimal (e.g., if there were 10 trees, each 1 m in diameter at
ground level on a 1000 square meter plot, they would cover less than 1% {0.79%} of the plot).
These data are asked for because certain categories of coarse fragments of rock and other
materials have been shown to correlate with certain vegetation types and are thus likely
influencing the type of vegetation that is growing in a given area. These estimates should be
made quickly with the main point to keep in mind being a rough estimate of the relative
proportions of different coarse fragments on the plot.
Fines: Fine mineral fragments including sand, silt, soil, “dirt” < 3 mm in diameter
Gravel: rounded and angular fragments >0.3, <10 cm (>0.125, < 3 in.) diameter
Cobble: rounded and angular fragments 10-25 cm (3 -10 in.) in diameter
Stone: rounded and angular coarse fragments >25 cm (> 10 in.) in diameter
Bedrock: continuous, exposed, non-transported rock
Litter: extent of undecomposed litter on surface of plot (this includes all organic matter,
e.g. fallen logs, branches, and twigs down to needles and leaves).
Soil texture: Record the texture of the upper soil horizon, below the organic layer if one is
present. See attached key and code list.
Parent Material: Geological parent material of site. See attached code list.
VEGETATION DATA
Assessment of Layers
This first step is described in the CNPS point-intercept transect protocol. Estimates the
maximum height for the low and mid layers and the minimum height for the tall layer are
recorded. These estimates are made after a quick assessment of the vegetation and its structure.
The estimates need not be overly precise and will vary among vegetation types. A caveat: if
several relevés are being sampled within the same vegetation type, it is important to be consistent
when assigning layers. Some types will have more than three layers (e.g. two tree layers of
different maximum height); this should be indicated in the relevé description. However, data are
recorded for only three layers (low, mid, and tall). The layer a species occupies will often be
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determined by growth form, but exceptions do occur. For example, with trees young seedlings
may occupy the low layer, saplings the mid layer, and mature individuals the tall layer for some
taxa, for example.
Species List
The collection of vegetation data continues with making a comprehensive species list of all
vascular plants within the relevé. This list is achieved by meandering through the plot to see all
microhabitats. During list development, observers document each taxon present in each layer in
which it occurs separately, recording it on a different line of the data form and noting which
layer is represented. This is important for data entry because each layer of each represented
taxon will be entered separately. Each individual plant is recorded in only one layer, the layer in
which the tallest portion of the individual is found. One should reach a point at which new taxa
are added to the list only very slowly, or sporadically. When one has reached that point, the list
is probably done.
The following sections explain how to perform the actual relevé, the Estimation of Cover Values.
The sections prefaced by bold-faced titles explain the technique, the sections with regular font
titles refer to the steps needed to complete the accompanying Field Form.
Tree dbh (optional)
The CNPS protocol does not require observers to record the diameter at breast height (dbh) of
each tree species in the plot. However, the dbh is important in certain studies and may be
recorded next to the each tree species name, in the column labeled "Final species determination
or Tree dbh". You should measure the tree dbh of every tree trunk that has diameter > or = 10
cm at breast height in the plot, and each measurement should be in centimeters (cm) using a dbh
tape measure. For trunks that may be fused below breast height and branched at breast height,
each trunk at breast height gets a separate measurement.
Depending on the density of trees in each plot, you can record dbh of trees for every tree trunk in
the plot, or you can sub-sample the trunks to estimate dbh for every tree species in relatively
dense plots. If you opt to sub-sample, you should do it for each tree species in a representative
"quarter" or quadrant of the plot, and then you will come up with an estimated dbh for the entire
plot (once data is processed).
When sub-sampling, make sure to denote this as a sub-sample (can note in the Additional
comments field) and record the sub-sample of dbh’s for each tree species in the appropriate row
on the Field Form. Once the data are post-processed and entered into a database, then you will
need to record each sub-sampled dbh reading three additional times to come up with a full
sample of dbh readings. For example, with a sub-sampled tree dbh of 15 cm, this value of 15
should be entered four times (not just once) when it is entered in the database.
Estimating Cover:
There are many ways to estimate cover. Many people who have been in the cover estimation
“business” for a long time can do so quickly and confidently without any props and devices.
Vegetation Associations of Coyote Ridge

116

November 2004

However, to a novice, it may seem incomprehensible and foolhardy to stand in a meadow of 50
different species of plants and systematically be able to list by cover value each one without
actually “measuring” them in some way.
Of course, our minds make thousands of estimates of various types every week. We trust that
estimating plant cover can be done by anyone with an open mind and an “eye for nature.” It’s
just another technique to learn.
It is very helpful to work initially with other people who know and are learning the technique. In
such a group setting, typically a set of justifications for each person’s estimate is made and a
“meeting of the minds” is reached. This consensus approach and the concomitant calibration of
each person’s internal scales is a very important part of the training for any cover estimate
project.
An underlying point to remember is that estimates must provide some level of reliable values
that are within acceptable bounds of accuracy. If we require an accuracy level that is beyond the
realm of possibility, we will soon reject the method for one more quantitative and repeatable. As
with any scientific measurement, the requirement for accuracy in the vegetation data is closely
related to the accuracy of the information needed to provide a useful summary of it. Put into
more immediate perspective - to allow useful and repeatable analysis of vegetation data, one
does not need to estimate down to the exact percent value the cover of a given plant species in a
given stand.
This point relates to two facts: there is inherent variability of species cover in any environment.
For example, you would not expect to always have 23% Pinus ponderosa, 14% Calocedrus
decurrens, and 11% Pinus lambertiana over an understory of 40% Chamaebatia foliosa, 3%
Clarkia unguiculata, and 5% Galium bolanderi to define the Ponderosa pine-Incense
cedar/mountain misery/bolander bedstraw plant community. Anyone who has looked at plant
composition with a discerning eye can see that plants don’t space themselves in an environment
by such precise rules. Thus, we can safely estimate the representation of species in a stand by
relatively broad cover classes (such as <1%, 1-5 %, 5-25%, etc.) rather than precise percentages.
The data analysis we commonly use to classify vegetation into different associations and series
(TWINSPAN and various cluster analysis programs, for example) is likewise forgiving. When
analyzed by quantitative mutivariate statistics information on species cover responds to coarse
differences in cover and presence and absence of species, but not to subtle percentage point
differences. This has been proven time and again through quantitative analysis of vegetation
classification. Many of the world’s plant ecologists estimate cover rather than measure it
precisely. Some of the seminal works in vegetation ecology have been based on cover estimates
taken by discerning eyes.
With this as a preamble, below we offer some suggestions on estimating cover that have proven
helpful. These are simply “tricks” to facilitate estimation, some work better for different
situations. You may come up with other methods of estimation that may seem more intuitive,
and are equally reliable in certain settings. All values on the relevé protocol that require a cover
class estimate, including coarse fragment and vegetation layer information, may rely on these
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techniques. Just make the appropriate substitutions (using the coarse fragment example
substitute, bedrock, stone, cobbles, gravel, and litter for vegetation).
Method 1: The invisible point-intercept transect:
This method works well in relatively low, open vegetation types such as grasslands and
scrubs where you can see over the major stand components. For those who have worked with
the original CNPS line intercept methodology it’s like counting hits along an imaginary line at
regular intervals of the 50 m tape. Here’s how it goes:
Envision an imaginary transect line starting from your vantage point and running for 50
m (or however many meters you wish, as long as you are still ending up within the same
stand of vegetation you’re sampling - never keep counting outside of your homogeneous
stand). Now “walk” your eye along this tape for 50 m and visually “take a point” every
0.5 m. Don’t worry about precision, just try to “walk” your eye along the line and stop
every 0.5 m or at any other regular interval until you reach its end and mentally tally what
species you hit. Once you come up with a number of hits for each major species in one
imaginary transect, take another transect in another direction and estimate the number of
hits on that one. Do this several times (usually 3-4 is enough if you are in a
homogeneous stand), then average your results.
This can go quickly in simple environments and in environments where the major species
are easily discernable (chaparral, bunch-grassland, coastal scrub, desert scrub). Your average
number of hits need not be a total of 100 as in the original transect method, but could be 50 along
a 25 m imaginary line (in which case you would multiply by two to get your estimated cover), or
25 along a 12.5 m line (multiply average by 4), etc.
Method 2: Subdivision of sample plot into quadrants:
Many plots, whether they are square, circular, or rectangular, may be “quartered” and
have each quadrant’s plant cover estimated separately. If the plot is a given even number of
square meters (such as 100, 400, or 1000 m2) then you know that a quarter of that amount is also
an easily measurable number. If you can estimate the average size of the plants in each of the
quarters (e.g, small pinyon pines may be 5 m2 (2.2m x 2.2m), creosote bush may be 2m2 (or 1.41
m x 1.41 m), burrobush may be 0.5m2) then you simply count the number of plants in each size
class and multiply by their estimated size for the cover in a given quadrant. Then you average
the 4 quadrants together for your average cover value.
This method works well in vegetation with open-to-dense cover of low species such as
grasses or low shrubs, in open woodlands, and desert scrubs.

Method 3; “Squash” all plants into a continuous cover in one corner of the plot :
Another way to estimate how much of the plot is covered by a particular species is to
mentally group (or “march”, or “squash”) all members of that species into a corner of the plot
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and estimate the area they cover. Then calculate that area as a percentage of the total plot area.
This technique works well in herb and shrub dominated plots but is not very useful in areas with
trees.
Method 4: How to estimate tree cover:
Cover estimates of tall trees is one of the most difficult tasks for a beginning relevé
sampler. However it is possible to do this with consistency and reliability using the following
guidelines.
1.
2.

3.

Have regular sized and shaped plots that you can easily subdivide.
Estimate average crown spread of each tree species separately by pacing the crown
diameter of representative examples of trees of each species and then roughly calculating
the crown area of each representative species.
Add together the estimated crown area of each individual of each species of tree on the
plot for your total cover.

Method 5: The process of elimination technique:
This method is generally good for estimating cover on sparsely vegetated areas where
bare ground, rocks, or cobbles cover more area than vegetation. In such a situation it would be
advisable to first estimate how much of the ground is not covered by plants and then subdivide
the portion that is covered by plants into rough percentages proportional to the different plant
species present. For example, in a desert scrub the total plot not covered by plants may be
estimated at 80%. Of the 20% covered by plants, half is desert sunflower (10% cover), a quarter
is California buckwheat (5% cover), an eighth brittlebush (2.5% cover), and the rest divided up
between 10 species of herbs and small shrubs (all less than 1% cover).
Any of these techniques may be used in combination with one another for a system of
checks and balances, or in stands that have characteristics lending themselves for a different
technique for each layer of vegetation.
In a relevé, cover estimates, using the techniques described above, are made for each taxon as it
is recorded on the species list. Estimates are made for each layer in which the taxon was
recorded. For example, if individuals of coast live oak occur in the tall, the mid, and the low
layer, an estimate is made for Tall CLO, for mid CLO, and for low CLO.
In a traditional relevé, cover is estimated in “cover classes,” not percentages, because of the
variability of plant populations over time and from one point to another, even within a small
stand. This protocol uses the following 6 cover classes:
Cover Class 1: the taxon in that layer covers < 1 % of the plot area
Cover Class 2: the taxon in that layer covers >1% - 5% of the plot area
Cover Class 3: the taxon in that layer covers >5 - 25 % of the plot area
Cover Class 4: the taxon in that layer covers >25 - 50 % of the plot area
Cover Class 5: the taxon in that layer covers >50 - 75 % of the plot area
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Cover Class 6: the taxon in that layer covers > 75% of the plot area

Percentages (optional)
This CNPS protocol also encourages observers to estimate percentages if they feel confident in
their estimation abilities. This optional step allows the data to be compared more easily to data
collected using different methods, such as a line or point intercept. It also instills confidence in
the cover estimate of borderline species that are close calls between two cover classes (e.g., a
cover class 2 at 5% as opposed to a cover class 3 at 6%). It is particularly useful for calculating
cover by the process of elimination techniques and for estimating total vegetation cover (see
below) and coarse fragment cover.

Total Vegetation Cover
In addition to cover of individual taxa described above, total cover is also estimated by
vegetation layer. This is done using the same cover classes as described above but combines all
taxa of a given layer. This can be calculated from the species percent cover estimates but if one
does it independently, and comes up with the same cover class estimate, it is very satisfying.

National Vegetation Classification height Classes for Vegetation Strata
The relevé method just described calls for estimates of plant cover for each taxon. It is strongly
floristically oriented. Another way of considering the relationships between plants in vegetation
is by evaluating structure, or physiognomy. The underlying thinking is that life forms within a
stand of vegetation occur in response to similar ecological pressures (TNC 1998). Estimation of
cover within predetermined height classes is one way to describe the structure of vegetation.
Structure of a stand of vegetation also is used in modeling wildlife use of the vegetation (WHR).
For information gathered using this CNPS protocol to be comparable with the wealth of
information being gathered by the National Park Service and the Biological Resources Division
(BRD) of the USGS it is also necessary for CNPS to estimate vegetation cover according to predefined vegetation strata. The following height classes are defined by the USGS/NPS:
High Tree

>30 m.

Medium High Tree

20-30 m.

Medium Low Tree

10-20 m.

Low Tree

5-10 m.

High Shrub

2-5 m.

High Herb/ Medium
Shrub
Low Shrub

1-2 m.
0.5-1 m
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Medium Herb

25-50 cm.

Low Herb
Moss/Lichen

0-25 cm.

Cover in these vegetation strata is estimated using the same cover classes as were used for cover
of individual taxa. Again, estimation of percentages is optional. Please note that although these
strata have names in the national classification, they don’t necessarily have to be populated by
the type of species that are their namesake (e.g., tall herbaceous species may be diagnostic of the
tall shrub category in the case of a giant reed stand). For this reason we have simply listed the
strata by their height classes and have opted not to name them.
We have also requested that you list the diagnostic species for each layer. In this case the
diagnostic species is the single species that seems to best characterize that layer it may be the
only species found in a given layer, it may be as common as other species in that layer but is
more restricted to that single layer, or it may be less common than other species in that layer, but
so representative of that layer that it can’t be ignored. The cover of the diagnostic species in that
layer does not have to be re-estimated as it is estimated in the individual species tally already.
Caveats:
Please consult with the members of the vegetation committee for advice and feedback on
proposed vegetation surveys prior on initiating projects.
Notes on the Order and Division of Labor for Data Collection: As with every procedure there
are always more and less efficient ways to collect the information requested. Although we
respect each field crews’ option to choose in what order they collect the data, we suggest the
following general rules:
•
•
•

•
•
•

Work with teams of two for each plot collected.
Both team members can determine the plot shape and size and lay out the tapes and mark
the edges for the plot boundary (see below).
The two person teams can also divide up tasks of data collection with one member
collecting location, environmental (slope, aspect, geology, soil texture, etc.) and plot
description information while the other begins the species list. Thus, two clipboards are
useful and data sheets that are at first separated (not stapled).
Following the making of the initial species list and collection of location and
environmental data both team members convene to do the estimation of plant cover by
species followed by the estimation of total vegetation cover and cover by layer.
Following that process, the estimation of cover by the up to 10 height strata classes and
the listing of the diagnostic species for each is done collaboratively.
This is followed by the estimation of the coarse fragment information, again done
collaboratively.

For egalitarian and familiarization purposes we suggest that the roles be switched regularly
between the team members and that if multiple teams are being used in a larger project, that each
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team member switches frequently between teams, building all-important calibration, and
camaraderie among the whole group.
Suggestions for Laying out Plots: If you are laying out a circular plot, work with two or more
people. One person stands at the center of the plot and holds the tape case while the other walks
the end of the tape out to the appointed distance (radium 5.6 for 100 m2 circle, radius 11.3 m for
a 400 m2 circle, and radius 17.6 m for a 1000m2 circle). The walker then fixes the tape end with
a pin flag and walks back to the center where he/she instructs the center person to walk in the
opposite direction of the already laid out tape radius, stretching the rest of the tape to an equal
length (another 11.3 or 17.6 m) to the opposite edge of the plot, where he/she affixes it with
another pin flag. This process is again repeated with another tape laid out perpendicular to the

+

first so that an “ “ shape is created . The margins of the circle can be further delineated by
measuring to the center of the circle with an optical tape measure (rangefinder) and marking mid
points between the four ends of the crossed tapes.
When laying out square or rectangular plots work with two or more people per team. If doing a
rectangle, determine the long axis of the plot first and have one person be stationed at the zero m
end of the tape while the other person walks the unrolling tape case out to the appropriate length.
The stationary end person can guide the walker, keeping them moving in a straight line. Once
that tape is laid out and the far end staked, the team lays out another tape perpendicular to the
first, either at one end, using the same type of process. This establishes the width of the
rectangle (or square). Using an optical rangefinder and pin-flags, or colored flagging the team
can further mark additional points along the other parallel long axis and short axis of the plot
(every 5 m for shorter plots or every 10 m for longer plots is suggested) so that the entire plot
boundary can be easily visualized.
References:
Barbour M.G., J.H. Burk, and W.D. Pitts 1987. Terrestrial Plant Ecology, Second Edition.
Benjamin/Cummings Publishing Co. Menlo Park, CA. 634 pages.
Sawyer and Keeler-Wolf. 1995. Manual of California Vegetation. California Native Plant
Society, Sacramento, CA. 471 pages
The Nature Conservancy and Environmental Systems Research Institute. 1994. Final Draft,
Standardized National Vegetation Classification System. Prepared for United States Department
of the Interior, National Biological Survey, and National Park Service. Arlington, VA.
Complete document available at the following website:
http||:biology.usgs.gov/npsveg/fieldmethods.html

Suggested Equipment:
Equipment List: Prices as of May 2000, toll free orders from Forestry Suppliers (1-800-6475368) (item numbers in parentheses)
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Chaining pins, surveyor steel (#39167)
Fiberglass tapes 2 - 165’/50 m (#39972)
Logbook cover 8 ½ “ x 12” (#53200)
Perforated flagging (#57960)
UTM Coordinate Grid (#45019)
Rangefinder, 10-75m (#38973)
Silva Compass w/ clinometer (#37036)
Garmin GPS 12XL (#39095, #39111)
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Simplified Key to Soil Texture (Brewer and McCann, 1982)
Place about three teaspoons of soil in the palm of your hand. Take out any particles >2mm in
size, and use the following key to figure out the soil texture (e.g. loamy sand). Then figure out
the texture subclass by using the Code List attached (e.g. coarse loamy sand).

A1

Soil does not remain in a ball when squeezed................................…...............…....... sand

A2

Soil remains in a ball when squeezed............................................…...............…............. B

B1

Add a small amount of water. Squeeze the ball between your thumb and forefinger,
attempting to make a ribbon that you push up over your finger. Soil makes no
ribbon..................................…………………………………………..…….….loamy sand

B2

Soil makes a ribbon; may be very short........................................…................................C

C1

Ribbon extends less than 1 inch before breaking...........................................…...............D

C2

Ribbon extends 1 inch or more before breaking..............................................….............E

D1

Add excess water to small amount of soil; soil feels very gritty or at least slightly
gritty .......................................................................................…...........loam or sandy loam

D2

Soil feels smooth.................................................................…................................silt loam

E1

Soil makes a ribbon that breaks when 1–2 inches long; cracks if bent into a ring...........F

E2

Soil makes a ribbon 2+ inches long; does not crack when bent into a ring.....................G

F1

Add excess water to small amount of soil; soil feels very gritty or at least slightly
gritty.................................................................................….sandy clay loam or clay loam

F2

Soil feels smooth.........................................................................…...silty clay loam or silt

G1

Add excess water to a small amount of soil; soil feels gritty or at least slightly
gritty...........................................................................................……....sandy clay or clay

G2

Soil feels smooth...............................................................................…..….........silty clay
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CALIFORNIA NATIVE PLANT SOCIETY RELEVÉ FIELD FORM CODE LIST
(revised 7/8/02)
MACRO TOPOGRAPHY
00 Bench
01 Ridge top (interfluve)
02 Upper 1/3 of slope
03 Middle 1/3 of slope
04 Lower 1/3 of slope (lowslope)
05 Toeslope (alluvial fan/bajada)
06 Bottom/plain
07 Basin/wetland
08 Draw
09 Other
10 Terrace (former shoreline or floodplain)
11 Entire slope
12 Wash (channel bed)
13 Badland (complex of draws & interfluves)
14 Mesa/plateau
15 Dune/sandfield
16 Pediment
17 Backslope (cliff)
MICRO TOPOGRAPHY
01 Convex or rounded
02 Linear or even
03 Concave or depression
04 Undulating pattern
05 Hummock or Swale pattern
06 Mounded
07 Other

IMPACTS
01 Development
02 ORV activity
03 Agriculture
04 Grazing
05 Competition from exotics
06 Logging
07 Insufficient population/stand size
08 Altered flood/tidal regime
09 Mining
10 Hybridization
11 Groundwater pumping
12 Dam/inundation
13 Other
14 Surface water diversion
15 Road/trail construction/maint.
16 Biocides
17 Pollution
18 Unknown
19 Vandalism/dumping/litter
20 Foot traffic/trampling
21 Improper burning regime
22 Over collecting/poaching
23 Erosion/runoff
24 Altered thermal regime
25 Landfill
26 Degrading water quality
27 Wood cutting
28 Military operations
29 Recreational use (non ORV)
30 Nest parasitism
31 Non-native predators
32 Rip-rap, bank protection
33 Channelization (human caused)
34 Feral pigs
35 Burros
36 Rills
37 Phytogenic mounding

PARENT MATERIAL
ANDE
Andesite
ASHT
Ash (of any origin)
GRAN
Granitic (generic)
GREE
Greenstone
DIOR
Diorite
BASA
Basalt
OBSI
Obsidian
PUMI
Pumice
IGTU
Igneous (type unknown)
MONZ
Monzonite
PYFL
Pyroclastic flow
QUDI
Quartz diorite
RHYO
Rhyolite
VOLC
General volcanic extrusives
VOFL
Volcanic flow
VOMU
Volcanic mud
BLUE
Blue schist
CHER
Chert
DOLO
Dolomite
FRME
Franciscan melange
INTR
General igneous intrusives
GNBG
Gneiss/biotite gneiss
HORN
Hornfels
MARB
Marble
METU
Metamorphic (type unknown)
PHYL
Phyllite
SCHI
Schist
SESC
Semi-schist
SLAT
Slate
BREC
Breccia (non-volcanic)
CACO
Calcareous conglomerate
CASA
Calcareous sandstone
CASH
Calcareous shale
CASI
Calcareous siltstone
CONG
Conglomerate
FANG
Fanglomerate
GLTI
Glacial till, mixed origin, moraine
LALA
Large landslide (unconsolidated)
LIME
Limestone
SAND
Sandstone
SETU
Sedimentary (type unknown)
SHAL
Shale
SILT
Siltstone
DIAB
Diabase
GABB
Gabbro
PERI
Peridotite
SERP
Serpentine
ULTU
Ultramafic (type unknown)
CALU
Calcareous (origin unknown)
DUNE
Sand dunes
LOSS
Loess
MIIG
Mixed igneous
MIME
Mixed metamorphic
MIRT
Mix of two or more rock types
MISE
Mixed sedimentary
CLAL
Clayey alluvium
GRAL
Gravelly alluvium
MIAL
Mixed alluvium
SAAL
Sandy alluvium (most alluvial fans
and washes)
SIAL
Silty alluvium
OTHE
Other than on list
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SOIL TEXTURE
COSA
Coarse sand
Medium sand
MESN
Fine sand
FISN
COLS
Coarse, loamy sand
MELS
Medium to very fine, loamy sand
MCSL
Moderately coarse, sandy loam
MESAL
Medium to very fine, sandy loam
MELO
Medium loam
MESIL
Medium silt loam
MESI
Medium silt
MFCL
Moderately fine clay loam
MFSA
Moderately fine sandy clay loam
MFSL
Moderately fine silty clay loam
FISA
Fine sandy clay
FISC
Fine silty clay
FICL
Fine clay
SAND
Sand (class unknown)
LOAM
Loam (class unknown)
CLAY
Clay (class unknown)
UNKN
Unknown
DOMINANT VEGETATION GROUP
Trees:
TBSE
Temperate broad-leaved seasonal
evergreen forest
TNLE
Temperate or subpolar needle-leafed
evergreen forest
CDF
Cold-deciduous forest
MNDF
Mixed needle-leafed evergreen-cold
deciduous. forest
TBEW
Temperate broad-leaved evergreen
woodland
TNEW
Temperate or subpolar needle-leaved
evergreen woodland
EXEW
Extremely xeromorphic evergreen
woodland
CDW
Cold-deciduous woodland
EXDW
Extremely xeromorphic deciduous
woodland
MBED
Mixed broad-leaved evergreen-cold
deciduous woodland
MNDW
Mixed needle-leafed evergreen-cold
deciduous woodland
Shrubs:
TBES
Temperate broad-leaved evergreen
shrubland
NLES
Needle-leafed evergreen shrubland
MIES
Microphyllus evergreen shrubland
EXDS
Extremely xeromorphic deciduous
shrubland
CDS
Cold-deciduous shrubland
MEDS
Mixed evergreen-deciduous shrubland
XMED
Extremely xeromorphic mixed evergreendeciduous shrubland
Dwarf Shrubland:
NMED
Needle-leafed or microphyllous evergreen
dwarf shrubland
XEDS
Extremely xeromorphic evergreen dwarf
shrubland
DDDS
Drought-deciduous dwarf shrubland
MEDD
Mixed evergreen cold-deciduous dwarf
shrubland
Herbaceous:
TSPG
Temperate or subpolar grassland
TGST
Temperate or subpolar grassland with
sparse tree
TGSS
Temperate or subpolar grassland with
sparse shrublayer
TGSD
Temperate or subpolar grassland with
sparse dwarf shrub layer
TFV
Temperate or subpolar forb vegetation
THRV
Temperate or subpolar hydromorphic
rooted vegetation
TAGF
Temperate or subpolar annual grassland or
forb vegetation
Sparse Vegetation:
SVSD
Sparsely vegetated sand dunes
SVCS
Sparsely vegetated consolidated substrates
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CALIFORNIA NATIVE PLANT SOCIETY –
VEGETATION RAPID ASSESSMENT PROTOCOL
CNPS VEGETATION COMMITTEE
(November 5, 2001, Revised July 23, 2002)

Introduction
The rapid assessment protocol is a reconnaissance-level method of vegetation and habitat
sampling. It may be used to quickly assess and map the extent of all vegetation types in
relatively large, ecologically defined regions. The California Native Plant Society (CNPS) has
adopted this method to verify locations of known vegetation types, to gain information about
new types, and to acquire general information about their composition, habitat, and site quality.
Other agencies, such as California State Parks and the U.S. Forest Service, are also adopting this
method for documenting vegetation patterns.
By using this method, biologists and resource managers can gain a broad ecological perspective,
as the full range in ecological variation across broad landscapes can be reflected in the vegetation
assessments. For example, changes in environmental elements (such as geology, aspect,
topographic position) or physical processes (fire, flooding, erosion, and other natural or humanmade disturbances) can influence the distribution of plants or patterning of vegetation, which are
documented in the rapid assessments. In turn, these vegetation patterns can influence the
distribution of animals across the landscape.
The quantitative vegetation data recorded in the rapid assessments can be described with
standard classification techniques and descriptions, and they can be depicted in maps across any
landscape. Additional information recorded in the assessments, such as disturbance history and
anthropogenic impacts, can serve to define habitat quality and integrity for plant and animal
distributions. Because this method provides an important means for representing the full array of
biological diversity as well as habitat integrity in an area, it can also be an effective and efficient
tool for conducting natural resource planning.

Purpose
The Vegetation Program has adopted the rapid assessment method to update the location,
distribution, species composition, and disturbance information of vegetation types as identified
in the first edition of A Manual of California Vegetation (MCV), a CNPS publication. The
release of the MCV heralded a new statewide perspective on vegetation classification. The
premise of the book – all vegetation can be quantified based on cover, constancy, and
composition of plant species, yielding uniform defensible definitions of vegetation units – has
proven to be very useful throughout California and the rest of the nation. The MCV has become
the standard reference on California vegetation and has been adopted by many agencies such as
California Department of Fish and Game, the National Park Service, and the U.S. Forest Service
as the standard approach to classify vegetation statewide.
One of the most important purposes of rapid assessments is to verify the locations of each
vegetation type because much about the geography of vegetation remains uncertain in this state.
To obtain a more accurate understanding of the location and distribution of the vegetation types,
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nothing short of systematic inventory will suffice. Using the rapid assessment method, CNPS
Chapters and other organizations can work together in selected ecological regions to gather
vegetation data over a short time period in a broad area. This geographic inventory of vegetation
types can greatly advance the current distribution understanding of vegetation.
In addition, California is working with a new vegetation classification, and its parameters are
largely untested. The rapid assessment method will be used to gather additional information on
species composition, distribution, disturbance effects, and environmental influences of
vegetation. Thus, this method will provide modifications to the existing vegetation
classifications and information on new types.
This protocol can also be used in tandem with other resource assessment protocols such as
California Wildlife Habitat Relationships (CWHR) protocols to obtain detailed records on
habitat quality and suitability for vertebrate animals in any terrestrial habitat. The CWHR
protocols can also help test the relationships between the vegetation type and habitat of various
animals and thereby refine the understanding and predictability of the distribution of animals. A
portion of the CWHR protocols is incorporated into the rapid assessment method to obtain
suitability information for vertebrate species.
While people can quickly obtain information on the variety of vegetation types using this
method, some of the vegetation types recorded in the rapid assessment process may be poorly
defined in the current classification system. These poorly understood or unknown types will be
identified and located and then will be prioritized for more detailed assessment using the CNPS
relevé protocol. Thus, the rapid assessment method will be used in conjunction with the relevé
method to provide large quantities of valuable data on the distribution and the definition of
vegetation. These data will be entered into existing databases for summarizing and archiving,
and they will be used to modify and improve statewide vegetation classification and conservation
information.

Why do we need to know about the composition and distribution of vegetation?
• to have a more accurate understanding of the commonness and rarity of different forms of
vegetation throughout the state
• to link the distribution of various rare and threatened plant species with the vegetation units
• to provide a clearer picture of relationships between vegetation types
• to help prioritize community-based land conservation goals based on the local representation
of unique types, high diversity areas, etc.
• to do the same for regional vegetation throughout the state and the nation.
• to broaden the vegetation knowledge base for California
• to motivate people to do more to help identify, protect, and conserve vegetation in their area
• to link vegetation types with habitat for animals

Selecting stands to sample:
To start the rapid assessment method, stands of vegetation needs to be defined.
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A stand is the basic physical unit of vegetation in a landscape. It has no set size. Some
vegetation stands are very small, such as alpine meadow or tundra types, and some may be
several square kilometers in size, such as desert or forest types. A stand is defined by two main
unifying characteristics:
1) It has compositional integrity. Throughout the site, the combination of species is similar.
The stand is differentiated from adjacent stands by a discernable boundary that may be
abrupt or indistinct.
3) It has structural integrity. It has a similar history or environmental setting that affords
relatively similar horizontal and vertical spacing of plant species. For example, a hillside
forest originally dominated by the same species that burned on the upper part of the
slopes, but not the lower, would be divided into two stands. Likewise, a sparse woodland
occupying a slope with very shallow rocky soils would be considered a different stand
from an adjacent slope with deeper, moister soil and a denser woodland or forest of the
same species.
The structural and compositional features of a stand are often combined into a term called
homogeneity. For an area of vegetated ground to meet the requirements of a stand, it must be
homogeneous.
Stands to be sampled may be selected by evaluation prior to a site visit (e.g. delineated from
aerial photos or satellite images), or they may be selected on site (during reconnaissance to
determine extent and boundaries, location of other similar stands, etc.).
Depending on the project goals, you may want to select just one or a few representative stands of
each homogeneous vegetation type for sampling (e.g. for developing a classification for a
vegetation mapping project), or you may want to sample all of them (e.g. to define a rare
vegetation type and/or compare site quality between the few remaining stands).
Definitions of fields in the protocol
LOCATIONAL/ENVIRONMENTAL DESCRIPTION
Polygon/Stand #: Number assigned either in the field or in the office prior to sampling. It is
usually denoted with an abbreviation of the sampling location and then a sequential number of
that locale (e.g. CRRA-001 for Coyote Ridge rapid assessment number 1).
Air photo #: The number given to the aerial photo in a vegetation-mapping project, for which
photo interpreters have already done photo interpretation and delineations of polygons. If the
sample site has not been photo-interpreted, leave blank.
Date: Date of the sampling.
Name(s) of surveyors: The full names of each person assisting should be provided for the first
rapid assessment. In successive assessments, initials of each person assisting can be recorded.
Please note: The person recording the data on the form should circle their name/initials.
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GPS waypoint #: The waypoint number assigned by a Global Positioning System (GPS) unit
when marking and storing a waypoint for the stand location. These waypoints can be
downloaded from the GPS into a computer Geographic Information System to depict sample
points accurately on a map.
GPS name: The name personally assigned to each GPS unit (especially useful if more than one
GPS unit is used to mark waypoints for the project).
GPS datum: (NAD 27) The map datum that is chosen for GPS unit to document location
coordinates. The default datum for CNPS projects is NAD 27. However, other agencies and
organizations may prefer another datum. Please circle NAD27 or write in the appropriate datum.
Is GPS within stand? Yes / No Circle“Yes” to denote that the GPS waypoint was taken
directly within or at the edge of the stand being assessed, or circle “No” to denoted the waypoint
was taken at a distance from the stand (such as with a binocular view of the stand).
If No cite distance (note ft/m), bearing and view from point to stand: An estimate of the
number of feet or meters (please circle appropriate), the compass bearing from the waypoint of
GPS to the stand, and the method of view used to verify the plot (e.g. binoculars, aerial photo).
Error: ± The accuracy of the GPS location, when taking the UTM field reading. Please denote
feet (ft) or meters (m). It is typical for all commercial GPS units to be accurate to within 5 m (or
16 ft.) of the actual location, because the military’s intentional imprecision (known as “selective
availability”) has been “turned off” as of July 2000. Please become familiar with your GPS
unit’s method of determining error. Some of the lower cost models do not have this ability. If
using one of those, insert N/A in this field.
UTM field reading: Easting (UTME) and northing (UTMN) location coordinates using the
Universal Transverse Mercator (UTM) grid. Record using a GPS unit or USGS topographic map.
UTM zone: Universal Transverse Mercator zone. Zone 10S for California west of the 120th
longitude; zone 11S for California east of 120th longitude.
Elevation: Recorded from the GPS unit or USGS topographic map. Please denote feet (ft) or
meters (m), and note if reading is from GPS unit or map. (Please note: Readings taken from a
GPS unit can be hundreds of feet off.)
Photograph #’s: Note the roll number, frame number, direction, and the name of the person
whose camera is being used. Take at least two photographs from different directions, and
describe the location and view direction from compass bearings for each frame. Additional
photographs of the stand may also be helpful. (Also, if using a digital camera or scanning the
image into a computer, positions relative to the polygon/stand number can be recorded digitally.)
Topography: Check two of the provided features, characterizing both the local relief and the
broad topographic position of the area. First assess the minor topographic features or the lay of
the area (e.g. surface is flat, concave, etc.). Then assess the broad topographic feature or general
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position of the area (e.g. stand is at the bottom, lower (1/3 of slope), middle (1/3 of slope), upper
(1/3 of slope), or top).
Geology: Geological parent material of site. If exact type is unknown, use a more general
category (e.g. igneous, metamorphic, sedimentary). See code list for types.
Soil: Record soil texture or series that is characteristic of the site (e.g. sand, silt, clay, coarse
loamy sand, sandy clay loam, saline, et.). See soil texture key and code list for types.
% Large Rock (optional): Estimate the percent surface cover of large rocks (e.g. stones,
boulders, bedrock) that are beyond 25 cm in size.
% Small Rock (optional): Estimate the percent surface cover of small rocks (e.g. gravel,
cobbles) that are greater than 2 mm and less than 25 cm in size.
% Bare/Fines (optional): Estimate the percent surface cover of bare ground and fine sediment
(e.g. dirt) that is 2 mm or less in size.
General slope exposure (circle one and enter actual º): Read degree aspect from a compass or
clinometer (or estimate). Make sure to average the reading across entire stand. “Variable” may
be selected if the same, homogenous stand of vegetation occurs across a varied range of slope
exposures.
General slope steepness (circle one and enter actual º): Read degree slope from compass (or
estimate), using degrees from true north (adjusting for declination). Average the reading over
entire stand.
Upland or Wetland (circle one) Indicate if the stand is in an upland or a wetland; note that a
site need not be officially delineated as a wetland to qualify as such in this context (e.g.
seasonally wet meadow).
Site history, stand age, and comments: Briefly describe the stand age/seral stage, disturbance
history, nature and extent of land use, and other site environmental and vegetation factors.
Examples of disturbance history: fire, landslides, avalanching, drought, flood, animal burrowing,
or pest outbreak. Also, try to estimate year or frequency of disturbance. Examples of land use:
grazing, timber harvest, or mining. Examples of other site factors: exposed rocks, soil with finetextured sediments, high litter/duff build-up, multi-storied vegetation structure, or other stand
dynamics.
Type / level of disturbance (use codes): List codes for potential or existing impacts on the
stability of the plant community. Characterize each impact each as L (=Light), M (=Moderate),
or H (=Heavy). See code list for impacts.
VEGETATION DESCRIPTION
Basic alliance and stand description
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Field-assessed vegetation alliance name: Name of alliance (series) or habitat following the
CNPS classification system (Sawyer and Keeler-Wolf 1995). Please use binomial nomenclature,
e.g. Quercus agrifolia forest. An alliance is based on the dominant (or diagnostic) species of the
stand, and is usually of the uppermost and/or dominant height stratum. A dominant species
covers the greatest area (and a diagnostic is consistently found in some vegetation types but not
others).
Please note: The field-assessed alliance name may not exist in present classification, in which
you can provide a new alliance name in this field. If this is the case, also make sure to denote
and explain this in the “Cannot identify alliance based on MCV classification” of the “Problems
with Interpretation” section below.
Field-assessed association name (optional): Name of the species in the alliance and additional
dominant/diagnostic species from any strata, as according to CNPS classification. In following
naming conventions, species in differing strata are separated with a slash, and species in the
uppermost stratum are listed first (e.g. Quercus agrifolia/Toxicodendron diversilobum). Species
in the same stratum are separated with a dash (e.g. Quercus agrifolia-Quercus kelloggii).
Please note: The field-assessed association name may not exist in present classification, in
which you can provide a new association name in this field.
Size of stand: Estimate the size of the entire stand in which the rapid assessment is taken. As a
measure, one acre is about 0.4 hectares or about 4000 square meters.
Number of encounters of this alliance (tally/circle once): This estimate can be done for a
landscape-level project of a general area, ecological subsection, watershed, etc., though it is not
required. Make an estimate of the total number of times that this alliance was seen in the project
survey and recorded on field forms.
Please note: This estimation should only be done once, at the end of a project survey, for every
alliance identified in the field. Please provide the tally once for each alliance, and provide the
estimate on the first rapid assessment field form that was filled out for each alliance.
Habitat classification per California Wildlife-Habitat Relationships (CWHR)
For CWHR, identify the size/height class of the stand using the following tree, shrub, and/or
herbaceous categories. These categories are based on functional life forms.
Tree: Circle one of the tree size classes provided when the tree canopy closure exceeds 10
percent of the total cover (except in desert types), or if young tree density indicates imminent
tree dominance. Size class is based on the average dbh (diameter of trunk at breast height). In
choosing a size class, make sure to estimate the mean diameter of all trees over the entire stand.
Circle the size class 6 multi-layered tree if there is a size class 5 of trees over a distinct layer of
size class either 3 or 4 (i.e. distinct height class separation between different tree species) and the
total tree canopy exceeds 60%.
If tree, list 1-3 dominant overstory species: If tree canopy cover exceeds 10 percent (except in
desert types), please list the dominant species that occur in the overstory canopy.
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Shrub: Circle one of the shrub size classes provided when shrub canopy closure exceeds 10
percent (except in desert types). Size class is based on the average amount of crown decadence
(dead standing vegetation on live shrubs when looking across the crowns of the shrubs).
Herbaceous: Circle one of the herb height classes provided when herbaceous cover exceeds 2
percent. This height class is based on the average plant height at maturity.
Desert Palm/Joshua Tree: Circle one of the palm or Joshua tree size classes by averaging all
the stem-base diameters (i.e. mean diameter of all stem-base sizes). Diameter is measured at the
plant’s base above the bulge near the ground.
Desert Riparian Tree/Shrub: Circle one of the size classes by measuring mean stem height
(whether tree and/or shrub stand).
Overall cover of vegetation
Provide an ocular estimate of cover for the following categories (based on functional life forms).
Record a specific number for the total aerial cover or “bird’s-eye view” looking from above for
each category, estimating cover for the living plants only. Litter/duff should not be included in
these estimates.
To come up with a specific number estimate for percent cover, first use to the following CWHR
cover intervals as a reference aid to get a generalized cover estimate: <2%, 2-9%, 10-24%, 2539%, 40-59%, 60-100%. While keeping these intervals in mind, you can then refine your
estimate to a specific percentage for each category below.
%Overstory Conifer/Hardwood Tree cover: The total aerial cover (canopy closure) of all live
tree species that are specifically in the overstory or are emerging, disregarding overlap of
individual trees. Estimate conifer and hardwood covers separately. Please note: These cover
values should not include the coverage of suppressed understory trees.
Shrub cover: The total aerial cover (canopy closure) of all live shrub species, disregarding
overlap of individual shrubs.
Ground cover: The total aerial cover (canopy closure) of all herbaceous species, disregarding
overlap of individual herbs.
Total Veg cover: The total aerial cover of all vegetation. This is an estimate of the absolute
vegetation cover, disregarding overlap of the various tree, shrub, and/or herbaceous layers.
Modal height for conifer/hardwood tree, shrub, and herbaceous categories (optional)
If height values are important in your vegetation survey project, provide an ocular estimate of
height for each category listed. Record an average height value, estimating the modal height for
each group. Use the following height intervals and record a height class: 01=<1/2m, 02=1/2-1m,
03=1-2m, 04=2-5m, 05=5-10m, 06=10-15m, 07=15-20m, 08=20-35m, 09=35-50m, 10=>50m.
SPECIES LIST AND COVERAGE
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Species (List up to 12 major species), Stratum, and Approximate % cover: (Jepson Manual
nomenclature please)
List the species that are dominant or that are characteristically consistent throughout the stand.
When different layers of vegetation occur in the stand, make sure to list species from each
stratum. As a general guide, make sure to list at least 1-2 of the most abundant species per
stratum. Provide a stratum code for each species listed, based on height, where T (=Tall) is >5 m
in height, M (=Medium) is between 0.5 and 5 m in height, and L (=Low) is <0.5 m in height.
Also, provide a numerical ocular estimate of aerial coverage for each species. When estimating,
it is often helpful to think of coverage in terms of the cover intervals from the CNPS relevé form
at first (e.g. <1%, 1-5%, >5-15%, >15-25%, >25-50%, >50-75%, >75%). Keeping these classes
in mind, then refine your estimate to a specific percentage (e.g the cover of species “x” is
somewhere between 25 and 50 percent, but I think it is actually around 30%). Please note: All
estimates are to be reported as absolute cover (not relative cover), and all the species percent
covers may total over 100% when added up because of overlap.
Major non-native species in stand (with % cover): All exotic species occurring in the stand
should be listed in this space provided (or they can be recorded in the above Species list). Make
sure to give each exotic species an absolute coverage estimate.
Unusual species: List species that are either locally or regionally rare, endangered, or atypical
(e.g. range extension or range limit) within the stand. This species list will be useful to the
Program for obtaining data on regionally or locally significant populations of plants.
PROBLEMS WITH INTERPRETATION
Confidence in Identification: (L, M, H) With respect to the “field-assessed alliance name”,
note whether you have L (=Low), M (=Moderate), or H (=High) confidence in the interpretation
of this alliance name. Low confidence can occur from such things as a poor view of the stand,
an unusual mix of species that does not meet the criteria of any described alliance, or a low
confidence in your ability to identify species that are significant members of the stand.
Cannot identify alliance based on MCV classification? (Check if appropriate) and
Explain: If the field-assessed alliance name is not defined by CNPS’s present Manual of
California Vegetation (MCV) classification, note this in the space and describe why. In some
instances for specific projects, there may be the benefit of more detailed classifications than what
is presented in the first edition of the MCV. If this is the case, be sure to substitute the most
appropriate and detailed classification.
Other identification problems (describe): Discuss any further problems with the identification
of the assessment (e.g. stand is observed with an oblique view using binoculars, so the species
list may be incomplete, or the cover percentages may be imperfect).
Polygon is more than one type (Yes, No) (Note: type with greatest coverage in polygon should
be entered in above section) This is relevant to areas that have been delineated as polygons on
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aerial photographs for a vegetation-mapping project. In most cases the polygon delineated is
intended to represent a single stand, however mapping conventions and the constraints and
interpretability of remote images will alter the ability to map actual stands on the ground. “Yes”
is noted when the polygon delineated contains the field-assessed alliance and other vegetation
type(s), as based on species composition and structure. “No” is noted when the polygon is
primarily representative of the field-assessed alliance.
Other types: If “Yes” above, then list the other subordinate vegetation alliances that are
included within the polygon. List them in order of their amount of the polygon covered.
Has the vegetation changed since air photo taken? (Yes, No) If an aerial photograph is
being used for reference, evaluate if the stand of the field-assessed alliance has changed as a
result of disturbance or other historic change since the photograph was taken.
If Yes, how? What has changed (write N/A if so)? If the photographic signature of the
vegetation has changed (e.g. in structure, density, or extent), please detail here.
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CALIFORNIA NATIVE PLANT SOCIETY RELEVÉ FIELD FORM
(Revised 7/23/02)
Page___ __ of Relevé # _ _ ___
See code list for italicized fields
FOR OFFICE USE ONLY
Polygon #____ ______ or Relevé # ____ ______

Permanent Number:

Date

Community Name:
______/ ______/ ______
DD
MM
YY

Community Number:

Occurrence Number:

Source Code:

County
USGS Quad.

Quad Code:
Map Index Number:

7.5' or 15'
(Circle one)

Update:

CNPS Chapter

Yes

Quad Name:

No

(Circle one)

Landowner
Contact Person
Address
City

Zip

Phone number

Observers
Elevation (ft.)_______________ Slope (°) ___________Aspect (°) ____________ Topography: Macro _______

_____

___ Micro ______

_________

GPS File # _________ GPS name or points in file __________ Start Time _____:_____(am or pm) GPS Datum (from GPS setup) (e.g. WGS 84, NAD 27) ______ ___
File Type: Point or Polygon (circle one) UTMN __ _ _ __ _ _ __ _ __ _ _ _ __ _ UTME __ _ _ __ _ _ __ _ __ _ _ _ Error ±______ ft/m UTM Zone ____ _____
Community Type ____________

___

________ Dominant Vegetation Group _____________________

(Wetland or Upland)

(use codes from code list)

If Community Type = Wetland (see Artificial Keys to Cowardin Systems and Names)
Cowardin System _____________

___

_______ Subsystem _____ _______

_____________ Class ________

_________________

________________
Distance to water (m): Vertical ________________________ Horizontal _________________________ Channel form (if riverine) _____
(Straight, Meandering, Braided)

Vegetation Description
Dominant Layer 0-0.5 m ___ 0.5-4 m___, 4 m___
(low,
mid,
tall)
Adjacent Alliance

Preliminary Alliance Name ____________

Location (e.g., North, South, East, or West of stand)

__ _________

Description (up to 4 species by layer)

Trend code ___________

Impact codes __________ __________ __________ __________ __________ __________ __________ __________

1. Increasing 2. Stable 3. Decreasing
4. Fluctuating 5. Unknown

Intensity

(List codes in order, with most significant first)

__________ __________ __________ __________ __________ __________ __________ __________
1. Light 2. Moderate 3. Heavy (List beneath each impact code)

Structure: Ground _____________ Shrub _____________ Tree _____________
(1. Continuous 2. Intermittent 3. Open)

(Early, Peak, Late)

Plot shape (square, rectangle, triangle, circle, entire stand) _______
All forest and woodland plots should be 1000m2
Plot size (length and width of rectangle edges, or circle-radius) ___
Is plot representative of whole polygon? Yes or No

Phenology: Ground ___________Shrub ____________Tree __________

_______

___

_______ (m.)

NOTE: All shrub plots should be 400m2.
Herbaceous plots can be 100 m2 or 400m2 (consult with CNPS).
Photo Interpreter Community Code for Polygon___

(Circle one) If not, why not? ____________________________ __________

____

______________________

CALIFORNIA NATIVE PLANT SOCIETY RELEVÉ FIELD FORM
Page___ __ of Relevé # _ _ ___

SITE LOCATION AND PLOT DESCRIPTION

Site History – including observations of fire scars, insect/disease damage, grazing/browsing, human disturbance

SENSITIVE SPECIES – LIST SPECIES OBSERVED AND GPS UTM’S; ESTIMATE SIZE AND EXTENT OF LOCAL POPULATIONS

Unknown Specimens – List code, identification notes (e.g. Genus, condition of specimen) of unknowns

Additional Comments – Including animal observations, anthropological observations, abiotic features

Photographs – Note position and direction of photo(s) relative to plot

Surface Coarse fragments and soils information (see cover class intervals-below ⇓)
Cover Class Fines _____ Gravel _____ Cobble _____ Stone _____ Boulders _____ Bedrock_____ Litter _____ Water_____ Living stems____
Including sand, mud 2mm-7.5 cm diameter 7.5-25 cm diam.

% cover of above*_____

_____

25-60cm cm diam. >60cm diam.

_____

_____

Organic matter covering
ground

_____

Soil Texture __________

_____

_____

_____

____

Parent Material __________

*note all surface fragments, non-vegetation, and living stems should add up to 100%
Cover Class Intervals: 1 (<1%), 2 (1-5%), 3a (>5-15%), 3b (>15-25%), 4 (>25-50%), 5 (>50-75%), 6 (>75%)

Height Classes for Vegetation Strata & Cover Estimates (see cover class intervals - above ⇑))
Layer
name:
Main
species:
Cover
class:

Cryptogam
Layer

0-25 cm

25-50 cm

0.5-1 m

1-2 m

2-5 m

5-10 m

10-20 m

20-30 m

>30 m.

CALIFORNIA PLANT COMMUNITIES RELEVÉ FIELD FORM (PART 2)
SPECIES TALLY SHEET (Revised 5/17/01)
Page___ __ of Relevé # _ _ ___
Cover Class Intervals: 1 (<1%), 2 (1-5%), 3a (>5-15%), 3b (>15-25%), 4 (>25-50%), 5 (>50-75%), 6 (>75%)
L=Low herbs and subshrubs (<0.5 m.), M=Medium height (0.5 m.-4.0 m.), T=Tall height (>4.0 m.)

L

M

T

Vascular plant name or moss/lichen cryptogamic crust cover

Final species determination or Tree dbh

Total Vegetation Cover (Class): ________ Total Tall________ Total Medium ________ Total Low ________
percent cover of above: ________

________

________

_________

Cover Class

Total Non-Native ___________
___________

%

CALIFORNIA PLANT COMMUNITIES RELEVÉ FIELD FORM (PART 2)
SPECIES TALLY SHEET (Revised 5/17/01)
Page___ __ of Relevé # _ _ ___
Cover Class Intervals: 1 (<1%), 2 (1-5%), 3a (>5-15%), 3b (>15-25%), 4 (>25-50%), 5 (>50-75%), 6 (>75%)
L=Low herbs and subshrubs (<0.5 m.), M=Medium height (0.5 m.-4.0 m.), T=Tall height (>4.0 m.)

L

M

T

Vascular plant name or moss/lichen cryptogamic crust cover

Final species determination

Total Vegetation Cover (Class): ________ Total Tall________ Total Medium ________ Total Low ________
percent cover of above: ________

________

________

_________

Cover Class

Total Non-Native ___________
___________

%

CALIFORNIA NATIVE PLANT SOCIETY - VEGETATION RAPID ASSESSMENT FIELD FORM
(Revised July 23, 2002)

For Office Use:

Final database #:

Final vegetation type
Alliance______________________________________________
name:
Association___________________________________________
LOCATIONAL/ENVIRONMENTAL DESCRIPTION
Polygon/Stand #: Air photo #:
Date:
Name(s) of surveyors:

_____________

_____________

____________

_____________________________________________________

GPS waypoint #: __________ GPS name: ________________ GPS datum: (NAD 27) ________

Is GPS within stand? Yes / No

If No cite distance (note ft/m), bearing and view from point to stand center: ___________________________ Error: ±______ ft/m
UTM field reading:

UTME __ _ _ __ _ _ __ _ __ _ _ _

UTMN __ _ _ __ _ _ __ _ __ _ _ _ __ _

UTM zone: ______________

Elevation: ___________ ft/m Photograph #’s: ______________________________________________________________________
Topography: flat____

concave____ convex____

undulating____ | bottom____

lower____

mid____ upper____ top____

Geology: ________________ Soil Texture: ______________

% Large Rock______ % Small Rock______ % Bare/Fines______

Slope exposure (circle one and/or enter actual º): NE_______

SE_______

SW_______

Slope steepness (circle one and enter actual º): 0º__ 1-5º _____ 5-25º_____ > 25º_____

NW_______

Flat__

Variable__

Upland or Wetland (circle one)

Site history, stand age, and comments: _____________________________________________________________________________
____________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________

Type / level of disturbance (use codes): _____________________________________________________________________________
VEGETATION DESCRIPTION
Field-assessed vegetation alliance name: ___________________________________________________________________________
Field-assessed association name (optional): __________________________________________________________________________
Size of stand: <1 acre___ 1-5 acres___ >5 acres___

Number of encounters of this alliance: 1-5, 5-25, 25-50, >50 (tally/circle once)

Tree: T1 (<1” dbh), T2 (1-6” dbh), T3 (6-11” dbh), T4 (11-24” dbh), T5 (>24” dbh), T6 multi-layered (T3 or T4 layer under T5, >60% cover)
If Tree, list 1-3 dominant overstory spp.: ___________________________________________________________________________
Shrub: S1 seedling (<3 yr. old), S2 young (<1% dead), S3 mature (1-25% dead), S4 decadent (>25% dead)
Herbaceous: H1 (<12” plant ht.), H2 (>12” ht.)

Desert Palm/Joshua Tree: 1 (<1.5” base diameter), 2 (1.5-6” diam.), 3 (>6” diam.)

Desert Riparian Tree/Shrub: 1 (<2ft. stem ht.), 2 (2-10ft. ht.), 3 (10-20ft. ht.), 4 (>20ft. ht.)
% Overstory Conifer/Hardwood Tree cover: _____/_____ Shrub cover: _____ Herbaceous cover: _____ Total Veg cover:______
Modal Conifer/Hardwood height: _____/_____ Tall Shrub/Low Shrub height: _____/_____
Herbaceous height: _____
Species (List up to 12 major species), Stratum, and Approximate % cover: (Jepson Manual nomenclature please)
Strata categories: T=tall, M=medium, L=low; % cover intervals for reference: <1%, 1-5%, >5-15%, >15-25%, >25-50%, >50-75%, >75%
Strata Species

% cover

Strata Species

% cover

________________________________________________

Major non-native species (with % cover):

Unusual species: _______________________________________________________________________________________________
PROBLEMS WITH INTERPRETATION
Confidence in identification: (L, M, H) ______
Cannot identify alliance based on MCV classification? _____ (Check if
appropriate) and Explain ________________________________________________________________________________________
Other identification problems (describe):

_______________________________________________

Polygon is more than one type: (Yes, No) ________ (Note: type with greatest coverage in polygon should be entered in above section)
Other types: ______________________________

________________________________

Has the vegetation changed since air photo taken? (Yes, No) _____

_______________________________

If Yes, how? What has changed (write N/A if so)? _______

_______________________________________________________________________

APPENDIX 2. Classification of Coyote Ridge Associations in the National Vegetation
Classification System
Adenostoma fasciculatum (pure) Shrubland Association (Gordon and White 1994, NatureServe et al. 2003b)
Chamise (pure) Shrubland Association
COMMON NAME
Chamise (pure) Shrubland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Adenostoma fasciculatum Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Adenostoma fasciculatum-Arctostaphylos glauca-Mimulus aurantiacus Shrubland Association (provisional)
COMMON NAME
Chamise - Bigberry Manzanita - Monkeyflower Shrubland
Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Adenostoma fasciculatum-Arctostaphylos glauca Shrubland
Alliance

USFWS WETLAND SYSTEM

Upland

Adenostoma fasciculatum-Heteromeles arbutifolia/Melica torreyana Shrubland Association (provisional)
Chamise – Torrey’s Melic Grass Shrubland Association
COMMON NAME
Chamise - Toyon - Torrey’s Melic Grass Shrubland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Adenostoma fasciculatum-Arctostaphylos glauca Shrubland
Alliance

USFWS WETLAND SYSTEM

Upland

Adenostoma fasciculatum-Salvia mellifera (pure) Shrubland Association (Gordon and White 1994, Sawyer
and Keeler-Wolf 1995)
COMMON NAME
Chamise – Black Sage (pure) Shrubland Association
SYNONYM
None
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PHYSIOGNOMIC CLASS
PHYSIOGNOMIC SUBCLASS
PHYSIOGNOMIC GROUP
PHYSIOGNOMIC SUBGROUP
FORMATION

Shrubland
Evergreen shrubland
Temperate broad-leaved evergreen shrubland
Natural/Seminatural
Sclerophyllous temperate broad-leaved evergreen shrubland

ALLIANCE

Adenostoma fasciculatum-Arctostaphylos glauca Shrubland
Alliance

USFWS WETLAND SYSTEM

Upland

Aegilops triuncialis - Hemizonia congesta Herbaceous Association (provisional)
COMMON NAME
Barbed Goatgrass - Hayfield Tarweed Herbaceous Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Aegilops triuncialis Herbaceous Alliance

USFWS WETLAND SYSTEM

Upland

Arctostaphylos glauca Mixed (-Artemisia californica-Salvia mellifera) Shrubland Association (provisional)
COMMON NAME
Bigberry Manzanita Mixed (-California Sagebrush-Black Sage)
Shrubland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Arctostaphylos glauca/Melica torreyana Shrubland Association (provisional)
COMMON NAME
Bigberry Manzanita/Torrey’s Melic Grass Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Artemisia californica-Ceanothus ferrisiae Shrubland Unique Stands (provisional)
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COMMON NAME
SYNONYM
PHYSIOGNOMIC CLASS
PHYSIOGNOMIC SUBCLASS
PHYSIOGNOMIC GROUP
PHYSIOGNOMIC SUBGROUP
FORMATION

Coast Sagebrush – Coyote Ceanothus Shrubland
None
Shrubland
Evergreen shrubland
Microphyllous evergreen shrubland
Natural/Seminatural
Lowland microphyllous evergreen shrubland

ALLIANCE

Artemisia californica Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Artemisia californica/Eschscholzia californica-Grass Shrubland Association (new)
COMMON NAME
Coast Sagebrush Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Microphyllous evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland microphyllous evergreen shrubland
ALLIANCE

Artemisia californica Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Artemisia californica-Salvia mellifera (pure) Shrubland Association (Desimone and Burk 1992, Gordon and
White 1994)
COMMON NAME
Coast Sagebrush - Black Sage Shrubland
SYNONYM
Central Lucian Coastal Scrub and Diablan Sage Scrub (in part)
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Microphyllous evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland microphyllous evergreen shrubland
ALLIANCE

Artemisia californica-Salvia mellifera Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Avena barbata-Avena fatua Herbaceous Association (provisional)
COMMON NAME
Slender Wild Oat - Wild Oat Grassland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Avena spp. Alliance

USFWS WETLAND SYSTEM

Upland
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Baccharis pilularis/Annual Grass Shrubland Association (provisional)
COMMON NAME
Coyote Brush / Annual Grass Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Microphyllous evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland microphyllous evergreen shrubland
ALLIANCE

Baccharis pilularis Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Baccharis pilularis-Artemisia californica-Heteromeles arbutifolia Shrubland Association (provisional)
COMMON NAME
Coyote Brush - Coast Sagebrush - Toyon Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Microphyllous evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland microphyllous evergreen shrubland
ALLIANCE

Baccharis pilularis Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Bromus hordeaceus-Amsinckia menziesii-Hordeum murinum subsp. leporinum Grassland Association
(provisional)
COMMON NAME
Soft Brome - Common Fiddleneck - Leporinum Barley Grassland
Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Bromus hordeaceus Alliance

USFWS WETLAND SYSTEM

Upland

Cercocarpus betuloides-Adenostoma fasciculatum-Mimulus aurantiacus Shrubland Association (provisional)
COMMON NAME
Birchleaf Mountain Mahogany - Chamise - Monkeyflower
Shrubland Associationd
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Extremely xeromorphic evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Broad-leaved and microphyllous evergreen extremely xeromorphic
subdesert shrubland
ALLIANCE
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Cirsium fontinale-Carex serratodens-Hordeum brachyantherum Forbland Association (new)
COMMON NAME
Mt Hamilton Thistle - Twotooth Sedge – Meadow Barley Forbland
Association (new)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

Cirsium fontinale-Hemizonia congesta var. luzulifolia Forbland Association (provisional)
COMMON NAME
Hamilton Thistle – Hayfield Tarweed Forbland Association
(provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual Forbland
ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

Cirsium fontinale-Mimulus guttatus-Stachys pycnantha Forbland Association (provisional)
COMMON NAME
Mt Hamilton Thistle - Seep Monkeyflower - Short-spiked Hedge
Nettle Forbland Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual Forbland
ALLIANCE

Cirsium fontinale Alliance

USFWS WETLAND SYSTEM

Palustrine

Elymus multisetus-Plantago erecta-Lolium multiflorum Grassland Association (provisional)
COMMON NAME
Big Squirreltail– Dwarf Plantain – Italian Ryegrass Grassland
Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Perennial graminoid vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar grassland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short bunch temperate or subpolar grassland
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ALLIANCE

Elymus multisetus Alliance

USFWS WETLAND SYSTEM

Upland

Juncus xiphioides Herbaceous Association (provisional)
COMMON NAME
Irisleaf Rush Herbaceous Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Perennial graminoid vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar grassland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Seasonally flooded temperate or subpolar grassland
ALLIANCE

Juncus xiphioides Alliance

USFWS WETLAND SYSTEM

Wetland

Leymus triticoides-Lolium multiflorum Grassland Association (provisional)
COMMON NAME
Big Squirreltail– Dwarf Plantain – Italian Ryegrass Grassland
Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Perennial graminoid vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar grassland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short bunch temperate or subpolar grassland
ALLIANCE

Leymus triticoides Alliance

USFWS WETLAND SYSTEM

Upland

Lolium multiflorum-Hemizonia congesta (-Mixed herb) Grassland Association (provisional)
COMMON NAME
Italian Ryegrass - Hemizonia congesta (-Mixed Herb) Grassland
Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Lolium multiflorum Alliance

USFWS WETLAND SYSTEM

Upland

Lolium multiflorum-Nassella pulchra-Astragalus gambelianus-Lepidium nitidum Grassland Association (new)
COMMON NAME
Italian Ryegrass - Purple Needlegrass - Gambel's Dwarf Milkvetch Shining Pepperweed Grassland Association (new)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
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146

November 2004

ALLIANCE

Lolium multiflorum-Nassella pulchra Alliance

USFWS WETLAND SYSTEM

Upland

Lolium multiflorum-Nassella pulchra-Calystegia collina Grassland Association (new)
COMMON NAME
Italian Ryegrass - Purple Needlegrass - Coast Range False
Bindweed Grassland Association (new)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Lolium multiflorum-Nassella pulchra Alliance

USFWS WETLAND SYSTEM

Upland

Melica torreyana Grassland Association (provisional)
COMMON NAME
Torrey’s melicgrass Grassland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Perennial graminoid vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar grassland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short bunch temperate or subpolar grassland
ALLIANCE

Melica torreyana Alliance

USFWS WETLAND SYSTEM

Upland

Phalaris aquatica-Avena barbata Grassland Association (provisional)
COMMON NAME
Harding Grass - Slender Wild Oat Grassland Association
(provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Phalaris aquatica Alliance

USFWS WETLAND SYSTEM

Upland

Pinus sabiniana/Artemisia californica-Ceanothus ferrisiae-Heteromeles arbutifolia Woodland Unique Stands
(provisional)
COMMON NAME
Foothill Pine / Coast Sagebrush - Coyote Ceanothus - Toyon
Woodland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland
Vegetation Associations of Coyote Ridge
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PHYSIOGNOMIC SUBCLASS
PHYSIOGNOMIC GROUP
PHYSIOGNOMIC SUBGROUP
FORMATION

Evergreen woodland
Temperate or subpolar needle-leaved evergreen woodland
Natural/Seminatural
Rounded-crown temperate or subpolar needle-leaved evergreen
woodland

ALLIANCE

Pinus sabiniana Woodland Alliance

USFWS WETLAND SYSTEM

Upland

Pinus sabiniana/Grass-Herb (Lolium multiflorum-Nassella spp.-Plantago erecta) Association (provisional)
COMMON NAME
Foothill Pine /Grass-Herb Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland
PHYSIOGNOMIC SUBCLASS
Evergreen woodland
PHYSIOGNOMIC GROUP
Temperate or subpolar needle-leaved evergreen woodland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Rounded-crown temperate or subpolar needle-leaved evergreen
woodland
ALLIANCE

Pinus sabiniana Woodland Alliance

USFWS WETLAND SYSTEM

Upland

Plantago erecta-Lasthenia californica-Hesperevax sparsiflora Forbland Association (redefined from previous
literature including McCarten 1991)
COMMON NAME
Dwarf Plantain – California Goldfields - Erect Dwarf- Cudweed
Forbland Association (provisional, redefined)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Plantago erecta Alliance

USFWS WETLAND SYSTEM

Upland

Plantago erecta-Lolium multiflorum-Lichen Rocky Forbland Association (redefined from previous literature
including McCarten 1991)
COMMON NAME
Dwarf Plantain - Italian Ryegrass - Lichen Rocky Forbland
Association (new)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE

Plantago erecta Alliance

USFWS WETLAND SYSTEM

Upland
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Platanus racemosa- Quercus agrifolia-Populus fremontii-Salix laevigata Woodland Association (provisional)
COMMON NAME
California Sycamore– Coast Live Oak – Fremont Cottonwood - Red
Willow Woodland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland
PHYSIOGNOMIC SUBCLASS
Deciduous woodland
PHYSIOGNOMIC GROUP
Cold-deciduous woodland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Temporarily flooded cold-deciduous woodland
ALLIANCE

Quercus agrifolia Woodland Alliance

USFWS WETLAND SYSTEM

Upland

Prunus ilicifolia/Toxicodendron diversilobum/Grass Shrubland Association (provisional)
COMMON NAME
Hollyleaf Cherry - Poison Oak / Grass Shrubland Association
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland

Quercus agrifolia/Artemisia californica/Grass Woodland Association (provisional)
COMMON NAME
Coast Live Oak - Coast Sagebrush / Grass Woodland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland and Forest
PHYSIOGNOMIC SUBCLASS
Evergreen woodland and Forest
PHYSIOGNOMIC GROUP
Winter - rain broad - leaved evergreen sclerophyllous forest
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland or submontane winter - rain broad - leaved evergreen
sclerophyllous forest
ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland

Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum Woodland and Forest Association
(Allen et al. 1989)
COMMON NAME
Coast Live Oak / Toyon - Pacific Poison-Oak Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland
PHYSIOGNOMIC SUBCLASS
Evergreen woodland
PHYSIOGNOMIC GROUP
Winter - rain broad - leaved evergreen sclerophyllous woodland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland or submontane winter - rain broad - leaved evergreen
sclerophyllous woodland
ALLIANCE
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USFWS WETLAND SYSTEM

Upland and Palustrine Forested

Quercus agrifolia/Rhamnus tomentella/Stachys pycnantha Woodland Association (provisional)
COMMON NAME
Coast Live Oak / Hoary Coffeeberry / Short-spiked Hedge Nettle
Woodland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland
PHYSIOGNOMIC SUBCLASS
Evergreen Woodland
PHYSIOGNOMIC GROUP
Extremely xeromorphic evergreen woodland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous extremely xeromorphic evergreen woodland
ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Palustrine forested

Quercus agrifolia/Toxicodendron diversilobum/Grass Woodland and Forest Association (Allen et al. 1989)
COMMON NAME
Coast Live Oak / Pacific Poison-Oak/ Grass Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland and Forest
PHYSIOGNOMIC SUBCLASS
Evergreen woodland and Forest
PHYSIOGNOMIC GROUP
Extremely xeromorphic evergreen woodland and Forest
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous extremely xeromorphic evergreen woodland
and forest
ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

Quercus agrifolia-Quercus lobata/Toxicodendron diversilobum/Grass Woodland and Forest Association
COMMON NAME
Coast Live Oak Valley Oak / Pacific Poison-Oak/ Grass Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland and Forest
PHYSIOGNOMIC SUBCLASS
Evergreen woodland and Forest
PHYSIOGNOMIC GROUP
Extremely xeromorphic evergreen woodland and Forest
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous extremely xeromorphic evergreen woodland and
forest
ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

Quercus agrifolia-Umbellularia californica/Arctostaphylos glauca-Toxicodendron diversilobum/Grass Forest
Association (provisional)
COMMON NAME
Coast Live Oak – California-Laurel / Bigberry Manzanita - Pacific
Poison-Oak / Grass Forest
SYNONYM
None
PHYSIOGNOMIC CLASS
Forest
PHYSIOGNOMIC SUBCLASS
Evergreen forest
PHYSIOGNOMIC GROUP
Winter - rain broad - leaved evergreen sclerophyllous forest
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PHYSIOGNOMIC SUBGROUP
FORMATION

Natural/Seminatural
Lowland or submontane winter - rain broad - leaved evergreen
sclerophyllous forest

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland to Palustrine forested

Quercus agrifolia-Umbellularia californica/Grass Woodland Association (provisional)
COMMON NAME
Coast Live Oak - California-Laurel /Grass Woodland
SYNONYM
None
PHYSIOGNOMIC CLASS
Woodland and Forest
PHYSIOGNOMIC SUBCLASS
Evergreen woodland and Forest
PHYSIOGNOMIC GROUP
Winter - rain broad - leaved evergreen sclerophyllous forest
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland or submontane winter - rain broad - leaved evergreen
sclerophyllous forest

ALLIANCE

Quercus agrifolia Woodland and Forest Alliance

USFWS WETLAND SYSTEM

Upland

Quercus durata-Arctostaphylos glauca-Garrya congdonii/Melica torreyana Shrubland Association (provisional)
COMMON NAME
Leather Oak - Bigberry Manzanita - Chaparral Silktassel / Torrey’s
Melic Grass Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Quercus durata Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Quercus durata-Arctostaphylos glauca-Artemisia californica/Grass Shrubland Association (provisional)
COMMON NAME
Leather Oak – Bigberry Manzanita (Coast Sagebrush) /Grass
Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Quercus durata-Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Quercus durata-Heteromeles arbutifolia-Umbellularia californica Shrubland Association (provisional)
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COMMON NAME
SYNONYM
PHYSIOGNOMIC CLASS
PHYSIOGNOMIC SUBCLASS
PHYSIOGNOMIC GROUP
PHYSIOGNOMIC SUBGROUP
FORMATION

Leather Oak - Toyon - California Bay Shrubland
None
Shrubland
Evergreen shrubland
Temperate broad-leaved evergreen shrubland
Natural/Seminatural
Sclerophyllous temperate broad-leaved evergreen shrubland

ALLIANCE

Quercus durata Shrubland Alliance

USFWS WETLAND SYSTEM

Upland

Quercus durata -Rhamnus tomentella-Arctostaphylos glauca Shrubland Association (provisional)
COMMON NAME
Leather Oak -Hoary Coffeeberry- Bigberry manzanita (-Hamilton
Thistle) Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Quercus durata-Arctostaphylos glauca Shrubland Alliance

USFWS WETLAND SYSTEM

Palustrine shrub - scrub

Rhamnus tomentella/Cirsium fontinale var. campylon- Mimulus guttatus Shrubland Association (provisional)
COMMON NAME
Hoary Coffeeberry / Hamilton Thistle- Seep Monkeyflower
Shrubland
SYNONYM
None
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad - leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Sclerophyllous temperate broad - leaved evergreen shrubland
ALLIANCE

Rhamnus tomentella Shrubland Alliance

USFWS WETLAND SYSTEM

Palustrine scrub-shrub

Salvia mellifera (pure) Shrubland (Desimone and Burk 1992)
COMMON NAME
Black Sage Shrubland
SYNONYM
none
PHYSIOGNOMIC CLASS
Shrubland
PHYSIOGNOMIC SUBCLASS
Evergreen shrubland
PHYSIOGNOMIC GROUP
Temperate broad-leaved evergreen shrubland
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Hemi-sclerophyllous temperate broad-leaved evergreen shrubland
ALLIANCE

Salvia mellifera Shrubland Alliance

USFWS WETLAND SYSTEM

Upland
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Umbellularia californica-Quercus agrifolia/Heteromeles arbutifolia-Toxicodendron diversilobum/Melica
torreyana Forest Association (provisional)
COMMON NAME
California-Laurel - Coast Live Oak / Toyon - Pacific Poison-Oak /
Torrey’s Melic Grass Forest
SYNONYM
None
PHYSIOGNOMIC CLASS
Forest
PHYSIOGNOMIC SUBCLASS
Evergreen forest
PHYSIOGNOMIC GROUP
Winter-rain broad-leaved evergreen sclerophyllous forest
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Lowland or submontane winter-rain evergreen sclerophyllous forest
ALLIANCE

Umbellularia californica Forest Alliance

USFWS WETLAND SYSTEM

Upland and Palustrine forested

Vulpia microstachys-Plantago erecta Grassland Association (provisional)
COMMON NAME
Small Fescue - Dwarf Plantain Grassland Association (provisional)
SYNONYM
None
PHYSIOGNOMIC CLASS
Herbaceous Vegetation
PHYSIOGNOMIC SUBCLASS
Annual graminoid or forb vegetation
PHYSIOGNOMIC GROUP
Temperate or subpolar annual grasslands or forb vegetation
PHYSIOGNOMIC SUBGROUP
Natural/Seminatural
FORMATION
Short temperate annual grassland
ALLIANCE
USFWS WETLAND SYSTEM

Vulpia microstachys Alliance
Upland
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APPENDIX 3. List of scientific and common names for species occurring in vegetation surveys.
Codes and common names follow the Plants Database (USDA 2003).
Code

Scientific Name

Common Name

ACMA3
ACMI2
ACMO2
ADFA
ADJO

Acer macrophyllum
Achillea millefolium
Achyrachaena mollis
Adenostoma fasciculatum
Adiantum jordanii

AETR
AECA
AGHE2
AGVI11

ANAR
APOC
AQEX
ARABI2
ARGL4
ARCA11
ARDO3
ASTEXX
ASTRA
ASGA

Aegilops triuncialis
Aesculus californica
Agoseris heterophylla
Agrostis viridis =Agrostis
semiverticillata)
Aira caryophyllea
Algae
Allium serra
Alnus rhombifolia
Amsinckia menziesii var.
intermedia
Anagallis arvensis
Aphanes occidentalis
Aquilegia eximia
Arabis
Arctostaphylos glauca
Artemisia californica
Artemisia douglasiana
Asteraceae
Astragalus
Astragalus gambelianus

bigleaf maple
common yarrow
soft blow wives
chamise
California maidenhair
fern
barbed goatgrass
California buckeye
annual agoseris
beardless rabbitsfoot
grass
silver hairgrass
Algae
jeweled onion
white alder
common fiddleneck

AVENA
AVBA
AVFA
BADO
BAPI
BRDI2
BRASS2
BRNI
BROMU
BRDI3
BRHO2
BRMA3
BRTR2
CACI2
CALOC
CAAL2
CAAM3

Avena
Avena barbata
Avena fatua
Baccharis douglasii
Baccharis pilularis
Brachypodium distachyon
Brassica
Brassica nigra
Bromus
Bromus diandrus
Bromus hordeaceus
Bromus madritensis
Bromus trinii
Calandrinia ciliata
Calochortus
Calochortus albus
Calochortus amabilis

AICA
ALGAE
ALSE3
ALRH2
AMMEI2
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pimpernel
field parsley piert
Van Houtte's columbine
rockcress
bigberry manzanita
California sagebrush
Douglas' sagewort
family
locoweed
Gambel's dwarf
milkvetch
oat
slender oat
wild oat
saltmarsh baccharis
dwarf chaparral broom
purple false brome
mustard
black mustard
brome
ripgut grass
soft brome
Spanish brome
Chilean chess
red maids
mariposa lily
white globelily
short lily
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Family

Non-native

Aceraceae
Asteraceae
Asteraceae
Rosaceae
Pteridaceae

No
No
No
No
No

Poaceae
Hippocastanaceae
Asteraceae
Poaceae

Yes
No
No
Yes

Poaceae
Unknown
Liliaceae
Betulaceae
Boraginaceae

Yes
Unknown
No
No
No

Primulaceae
Rosaceae
Ranunculaceae
Brassicaceae
Ericaceae
Asteraceae
Asteraceae
Asteraceae
Fabaceae
Fabaceae

Yes
No
No
No
No
No
No
Unknown
No
No

Poaceae
Poaceae
Poaceae
Asteraceae
Asteraceae
Poaceae
Brassicaceae
Brassicaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Portulacaceae
Liliaceae
Liliaceae
Liliaceae

Yes
Yes
Yes
No
No
Yes
Yes
Yes
Unknown
Yes
Yes
Yes
Yes
No
No
No
No
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Code

Scientific Name

Common Name

CAAR44
CAVE3
CAMU3
CALYS
CACO35

Calochortus argillosus
Calochortus venustus
Calycadenia multiglandulosa
Calystegia
Calystegia collina

CAOC6
CAPU18
CAPUP2
CAPY2
CATE2
CAREX
CASE2
CASTI2
CAAFN2
CAAP4
CADE29

Calystegia occidentalis
Calystegia purpurata
Calystegia purpurata ssp.
purpurata
Carduus pycnocephalus
Carduus tenuiflorus
Carex
Carex serratodens
Castilleja
Castilleja affinis ssp. neglecta
Castilleja applegatei
Castilleja densiflora

CAEX14
CAFO2
CEFE2
CEME2
CESO3
CEMU2
CEBE3

Castilleja exserta
Castilleja foliolosa
Ceanothus ferrisiae
Centaurea melitensis
Centaurea solstitialis
Centaurium muehlenbergii
Cercocarpus betuloides

CHENO
CHPO3
CIFOC

Chenopodium
Chlorogalum pomeridianum
Cirsium fontinale var.
campylon
Cirsium occidentale
Cirsium vulgare
Clarkia
Clarkia affinis
Clarkia purpurea
Clarkia rubicunda
Claytonia
Claytonia exigua
Claytonia gypsophiloides
Claytonia perfoliata
Conium maculatum
Crassula connata
Crepis vesicaria
Cryptantha flaccida
Cryptogamic crust
Cuscuta
Cynodon dactylon
Cynoglossum grande

CIOC
CIVU
CLARK
CLAF
CLPU2
CLRU
CLAYT
CLEX2
CLGY2
CLPE
COMA2
CRCO34
CRVE3
CRFL4
CRYPTO
CUSCU
CYDA
CYGR
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Family

Non-native

clay mariposa lily
butterfly mariposa lily
sticky western rosinweed
morning-glory
coast range false
bindweed
chaparral false bindweed
Pacific false bindweed
Pacific false bindweed

Liliaceae
Liliaceae
Asteraceae
Convolvulaceae
Convolvulaceae

No
No
No
No
No

Convolvulaceae
Convolvulaceae
Convolvulaceae

No
No
No

Italian thistle
winged plumeless thistle
carex
twotooth sedge
Indian paintbrush
Tiburon Indian paintbrush
pine Indian paintbrush
denseflower Indian
paintbrush
purple owl's-clover
woolly Indian paintbrush
Coyote ceanothus
Maltese star-thistle
yellow star-thistle
Muhlenberg's centaury
birchleaf mountain
mahogany
goosefoot
wavyleaf soap plant
Mt Hamilton thistle

Asteraceae
Asteraceae
Cyperaceae
Cyperaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae

Yes
Yes
Unknown
No
No
No
No
No

Scrophulariaceae
Scrophulariaceae
Rhamnaceae
Asteraceae
Asteraceae
Gentianaceae
Rosaceae

No
No
No
Yes
Yes
No
No

Chenopodiaceae
Liliaceae
Asteraceae

Unknown
No
No

Asteraceae
Asteraceae
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Portulacaceae
Portulacaceae
Portulacaceae
Portulacaceae
Apiaceae
Crassulaceae
Asteraceae
Boraginaceae
Unknown
Cuscutaceae
Poaceae
Boraginaceae

No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Unknown
Unknown
Yes
No

cobwebby thistle
bull thistle
clarkia
chaparral clarkia
winecup clarkia
ruby chalice clarkia
springbeauty
serpentine springbeauty
gypsum springbeauty
miner's lettuce
poison hemlock
sand pygmyweed
beaked hawksbeard
weakstem cryptantha
Cryptogamic crust
dodder
Bermudagrass
Pacific hound's tongue
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Code

Scientific Name

Common Name

CYEC
CYER
DAPU3
DELPH
DEHEH

Cynosurus echinatus
Cyperus eragrostis
Daucus pusillus
Delphinium
Delphinium hesperium ssp.
hesperium
Delphinium variegatum
Deschampsia danthonioides
Dichelostemma capitatum
Distichlis spicata
Dodecatheon
Dudleya setchellii

DEVA
DEDA
DICA14
DISP
DODEC
DUSE
TACA8
ELGL
ELMU3
EPCA3
EPMI
EPPA2
ERSE3
ERCA6
ERIOG
ERLA5
ERNU3
ERCO25
ERODI
ERCI6
ERCAC
ERFR3
ESCA
ESCA2
EUSP
FECA
FICA
FICA2
FOVU
FRLI5
GALIU
GAAN
GAAN2
GAAP2
GANU
GAPO
GARRY
GACO9
GAVE3
GEDI
GILIA

Taeniatherum caput-medusae
Elymus glaucus
Elymus multisetus
Epilobium canum
Epilobium minutum
Epilobium paniculatum
Eremocarpus setigerus
Eriodictyon californicum
Eriogonum
Eriogonum latifolium
Eriogonum nudum
Eriophyllum confertiflorum
Erodium
Erodium cicutarium
Erysimum capitatum var.
capitatum
Erysimum franciscanum
Eschscholzia caespitosa
Eschscholzia californica
Euphorbia spathulata
Festuca californica
Ficus carica
Filago californica
Foeniculum vulgare
Fritillaria liliacea
Galium
Galium andrewsii
Galium angustifolium
Galium aparine
Galium nuttallii
Galium porrigens
Garrya
Garrya congdonii
Gastridium ventricosum
Geranium dissectum
Gilia
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Family

Non-native

bristly dogstail grass
tall flatsedge
American wild carrot
larkspur
foothill larkspur

Poaceae
Cyperaceae
Apiaceae
Ranunculaceae
Ranunculaceae

Yes
No
No
No
No

royal larkspur
annual hairgrass
bluedicks
inland saltgrass
shootingstar
Santa Clara Valley
liveforever
medusahead
blue wildrye
big squirreltail
hummingbird trumpet
chaparral willowherb
tall annual willowherb
dove weed
California yerba santa
buckwheat
seaside buckwheat
naked buckwheat
golden-yarrow
stork's bill
redstem stork's bill
sanddune wallflower

Ranunculaceae
Poaceae
Liliaceae
Poaceae
Primulaceae
Crassulaceae

No
No
No
No
No
No

Poaceae
Poaceae
Poaceae
Onagraceae
Onagraceae
Onagraceae
Euphorbiaceae
Hydrophyllaceae
Polygonaceae
Polygonaceae
Polygonaceae
Asteraceae
Geraniaceae
Geraniaceae
Brassicaceae

Yes
No
No
No
No
No
No
No
No
No
No
No
Unknown
Yes
No

Brassicaceae
Papaveraceae
Papaveraceae
Euphorbiaceae
Poaceae
Moraceae
Asteraceae
Apiaceae
Liliaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Garryaceae
Garryaceae
Poaceae
Geraniaceae
Polemoniaceae

No
No
No
No
No
Yes
No
Yes
No
Unknown
No
No
No
No
No
No
No
Yes
Yes
No

San Francisco wallflower
tufted poppy
California poppy
warty spurge
California fescue
edible fig
California cottonrose
sweet fennel
stinkbells
bedstraw
phloxleaf bedstraw
narrowleaf bedstraw
stickywilly
climbing bedstraw
graceful bedstraw
silktassel
chaparral silktassel
nit grass
cutleaf geranium
gilia
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Code

Scientific Name

Common Name

GIAC2
GICA5
GITR2
GNCA
GRIND
HECA
HECU3
HECOL3

HYGL2
JUCA

Gilia achilleifolia
Gilia capitata
Gilia tricolor
Gnaphalium californicum
Grindelia
Helianthella californica
Heliotropium curassavicum
Hemizonia congesta ssp.
luzulifolia
Hesperevax sparsiflora
Heterocodon rariflorum
Heteromeles arbutifolia
Hirschfeldia incana
Hoita strobilina
Hordeum
Hordeum brachyantherum
Hordeum marinum
Hordeum marinum ssp.
gussonianum
Hordeum murinum
Hordeum murinum ssp.
leporinum
Hypochaeris glabra
Juglans californica

JUNCU
JUBU
JUEF
JUME4
JUXI
KOMA
LACTU
LASA
LASE
LAAU
LACA7
LAVE2
LAGA
LELA2
LENI
LESSI
LEFI11
LERE7
LETR5
LICHEN
LINAN2
LIAM2
LIAN
LIDI2

Juncus
Juncus bufonius
Juncus effusus
Juncus mexicanus
Juncus xiphioides
Koeleria macrantha
Lactuca
Lactuca saligna
Lactuca serriola
Lamarckia aurea
Lasthenia californica
Lathyrus vestitus
Layia gaillardioides
Lepidium latifolium
Lepidium nitidum
Lessingia
Lessingia filaginifolia
Lewisia rediviva
Leymus triticoides
Lichen
Linanthus
Linanthus ambiguus
Linanthus androsaceus
Linanthus dichotomus

HESP9
HERA3
HEAR5
HIIN3
HOST3
HORDE
HOBR2
HOMA2
HOMAG
HOMU
HOMUL
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Family

Non-native

California gilia
bluehead gilia
bird's-eye gilia
ladies' tobacco
gumweed
California helianthella
salt heliotrope
hayfield tarweed

Polemoniaceae
Polemoniaceae
Polemoniaceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Asteraceae

No
No
No
No
Unknown
No
No
No

erect dwarf-cudweed
rareflower heterocodon
toyon
shortpod mustard
Loma prieta
barley
meadow barley
seaside barley
Mediterranean barley

Asteraceae
Campanulaceae
Rosaceae
Brassicaceae
Fabaceae
Poaceae
Poaceae
Poaceae
Poaceae

No
No
No
Yes
No
Unknown
No
Yes
Yes

Poaceae
Poaceae

Yes
Yes

Asteraceae
Juglandaceae

Yes
No

Juncaceae
Juncaceae
Juncaceae
Juncaceae
Juncaceae
Poaceae
Asteraceae
Asteraceae
Asteraceae
Poaceae
Asteraceae
Fabaceae
Asteraceae
Brassicaceae
Brassicaceae
Asteraceae
Asteraceae
Portulacaceae
Poaceae
Unknown
Polemoniaceae
Polemoniaceae
Polemoniaceae
Polemoniaceae

Unknown
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Unknown
No
No
No
No

mouse barley
leporinum barley
smooth catsear
Southern California
walnut
rush
toad rush
common rush
Mexican rush
irisleaf rush
prairie Junegrass
lettuce
willowleaf lettuce
prickly lettuce
goldentop grass
California goldfields
Pacific pea
woodland tidytips
broadleaved pepperweed
shining pepperweed
lessingia
common sandaster
bitter root
beardless wildrye
Lichen
linanthus
serpentine linanthus
false babystars
eveningsnow
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Code

Scientific Name

Common Name

LILI2
LOMU
LOPE
LOMAT
LODA
LOMA3
LOUT
LOHU2
LOPU3

Linanthus liniflorus
Lolium multiflorum
Lolium perenne
Lomatium
Lomatium dasycarpum
Lomatium macrocarpum
Lomatium utriculatum
Lotus humistratus
Lotus purshianus

LOSC2
LOWR2
LUPIN
LUSU3
LYTHR
MACHA
MAEL
MAAR

Lotus scoparius
Lotus wrangelianus
Lupinus
Lupinus succulentus
Lythrum
Machaeranthera
Madia elegans
Malacothamnus arcuatus
(=Malacothamnus
fasciculatus)

MACL2

Malacothrix clevelandii

MAFL
MAFA3
MAVU
MEPO3
MECA2
METO
MEAL2
MICA
MICRO6
MIBI
MIDO
MIAU

Malacothrix floccifera
Marah fabaceus
Marrubium vulgare
Medicago polymorpha
Melica californica
Melica torreyana
Melilotus albus
Micropus californicus
Microseris
Microseris bigelovii
Microseris douglasii
Mimulus aurantiacus

MIGU
MIDO3
MODO
MOVI2
MOGR
MOMA2
MOSS
MUMA2
NALE2
NAPU4
NAHE2
NASQ
NEMAC2
NIGL

Mimulus guttatus
Minuartia douglasii
Monardella douglasii
Monardella villosa
Monolopia gracilens
Monolopia major
Moss
Muilla maritima
Nassella lepida
Nassella pulchra
Navarretia heterodoxa
Navarretia squarrosa
Nemacladus
Nicotiana glauca
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Family

Non-native

narrowflower flaxflower
Italian ryegrass
perennial ryegrass
desertparsley
woollyfruit desertparsley
bigseed biscuitroot
common lomatium
foothill deervetch
American bird's-foot
trefoil
common deerweed
Chilean bird's-foot trefoil
lupine
hollowleaf annual lupine
loosestrife
tansyaster
common madia
Mendocino bushmallow

Polemoniaceae
Poaceae
Poaceae
Apiaceae
Apiaceae
Apiaceae
Apiaceae
Fabaceae
Fabaceae

No
Yes
Yes
No
No
No
No
No
No

Fabaceae
Fabaceae
Fabaceae
Fabaceae
Lythraceae
Asteraceae
Asteraceae
Malvaceae

No
No
No
No
Unknown
No
No
No

Cleveland's
desertdandelion
woolly desertdandelion
California manroot
horehound
burclover
California melicgrass
Torrey's melicgrass
Melilotus officinalis
q tips
silverpuffs
coastal silverpuffs
Douglas' silverpuffs
orange bush
monkeyflower
seep monkeyflower
Douglas' stitchwort
Douglas' monardella
coyote mint
woodland monolopia
cupped monolopia
Moss
sea muilla
smallflower tussockgrass
purple tussockgrass
Calistoga pincushionplant
skunkbush
threadplant
tree tobacco

Asteraceae

No

Asteraceae
Cucurbitaceae
Lamiaceae
Fabaceae
Poaceae
Poaceae
Fabaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Scrophulariaceae

No
No
Yes
Yes
No
No
Yes
No
No
No
No
No

Scrophulariaceae
Caryophyllaceae
Lamiaceae
Lamiaceae
Asteraceae
Asteraceae
Unknown
Liliaceae
Poaceae
Poaceae
Polemoniaceae
Polemoniaceae
Campanulaceae
Solanaceae

No
No
No
No
No
No
Unknown
No
No
No
No
No
No
Yes
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Common Name

ORFA
OSCH
PADI3
PADI6
PELLA
PEAN2
PETR7
PEKE
PHACE
PHIM
PHAQ
PHMI3
PHGR16
PHVI9
PIMO5
PIEC
PISA2
PIMI3
PLER3
PLRA
PLCA5
POSE
POACXX
POGOG
POLA4
POLYP2
POIN7
POMO5
POFR2
POGL9
PRIL
QUAG
QUBE5
QUDU4
QULO
RANUN
RACA2
RHCA
RHCR
RHTO6
RIBES
RICA
RIMA
RISP
RILE2
RONA2

Orobanche fasciculata
Osmorhiza chilensis
Paspalum dilatatum
Paspalum distichum
Pellaea
Pellaea andromedifolia
Pentagramma triangularis
Perideridia kelloggii
Phacelia
Phacelia imbricata
Phalaris aquatica
Phalaris minor
Phlox gracilis
Phoradendron villosum
Pickeringia montana
Picris echioides
Pinus sabiniana
Piptatherum miliaceum
Plantago erecta
Platanus racemosa
Platystemon californicus
Poa secunda
Poaceae
Pogogyne
Polygonum lapathifolium
Polypogon
Polypogon interruptus
Polypogon monspeliensis
Populus fremontii
Potentilla glandulosa
Prunus ilicifolia
Quercus agrifolia
Quercus berberidifolia
Quercus durata
Quercus lobata
Ranunculus
Ranunculus californicus
Rhamnus californica
Rhamnus crocea
Rhamnus tomentella
Ribes
Ribes californicum
Ribes malvaceum
Ribes speciosum
Rigiopappus leptocladus
Rorippa nasturtiumaquaticum
Rubus discolor
Rubus ursinus

clustered broomrape
sweetcicely
dallisgrass
knotgrass
cliffbrake
coffee cliffbrake
goldback fern
Kellogg's yampah
phacelia
imbricate phacelia
bulbous canarygrass
littleseed canarygrass
slender phlox
Pacific mistletoe
Montana chaparral pea
bristly oxtongue
California foothill pine
smilograss
dotseed plantain
California sycamore
creamcups
Sandberg bluegrass
family
mesamint
curlytop knotweed
rabbitsfoot grass
ditch rabbitsfoot grass
rabbitfootgrass
Fremont cottonwood
sticky cinquefoil
hollyleaf cherry
California live oak
scrub oak
leather oak
California white oak
buttercup
California buttercup
California buckthorn
redberry buckthorn
California buckthorn
currant
hillside gooseberry
chaparral currant
fuchsiaflower gooseberry
wireweed
watercress

RUDI2
RUUR
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Himalayan blackberry
California blackberry
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Family

Non-native

Orobanchaceae
Apiaceae
Poaceae
Poaceae
Pteridaceae
Pteridaceae
Pteridaceae
Apiaceae
Hydrophyllaceae
Hydrophyllaceae
Poaceae
Poaceae
Polemoniaceae
Viscaceae
Fabaceae
Asteraceae
Pinaceae
Poaceae
Plantaginaceae
Platanaceae
Papaveraceae
Poaceae
Poaceae
Lamiaceae
Polygonaceae
Poaceae
Poaceae
Poaceae
Salicaceae
Rosaceae
Rosaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Ranunculaceae
Ranunculaceae
Rhamnaceae
Rhamnaceae
Rhamnaceae
Grossulariaceae
Grossulariaceae
Grossulariaceae
Grossulariaceae
Asteraceae
Brassicaceae

No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
No
Yes
No
No
No
No
Unknown
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
Unknown
No
No
No
No
No
No
No
No
No
No

Rosaceae
Rosaceae

Yes
No
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Code

Scientific Name

Common Name

RUAC3
RUCR
RUPU3
SALIX
SABA2

Rumex acetosella
Rumex crispus
Rumex pulcher
Salix
Salix babylonica

SALA3
SACO6
SAME3
SAME5
SANIC
SABI3
SACR2
SCIRP
SCCA2
SELAG
SIDI
SIMA2
SICA4
SIGA
SIBE
SOUM
SOLID
SONCH
SOAS
SPJU2
SPERG2
STACH
STAJ
STPY
STME2
STVI2
STALA

Salix laevigata
Salvia columbariae
Salvia mellifera
Sambucus mexicana
Sanicula
Sanicula bipinnatifida
Sanicula crassicaulis
Scirpus
Scrophularia californica
Selaginella
Sidalcea diploscypha
Sidalcea malviflora
Silene californica
Silene gallica
Sisyrinchium bellum
Solanum umbelliferum
Solidago
Sonchus
Sonchus asper
Spartium junceum
Spergularia
Stachys
Stachys ajugoides
Stachys pycnantha
Stellaria media
Stephanomeria virgata
Streptanthus albidus ssp.
albidus
Streptanthus albidus ssp.
peramoenus
Symphoricarpos mollis
Torilis nodosa
Toxicodendron diversilobum
Trichostema lanceolatum
Trifolium
Trifolium albopurpureum
Trifolium albopurpureum var.
dichotomum
Trifolium ciliolatum
Trifolium fucatum
Trifolium gracilentum
Trifolium microdon
Trifolium willdenovii

common sheep sorrel
curly dock
fiddle dock
willow
Wisconsin weeping
willow
red willow
chia
black sage
common elderberry
sanicle
purple sanicle
Pacific blacksnakeroot
bulrush
California figwort
spikemoss
fringed checkerbloom
dwarf checkerbloom
Indian pink
common catchfly
western blue-eyed grass
bluewitch nightshade
goldenrod
sowthistle
spiny sowthistle
Spanish broom
sandspurry
hedgenettle
bugle hedgenettle
shortspike hedgenettle
common chickweed
rod wirelettuce
Metcalf Canyon
jewelflower
most beautiful
jewelflower
creeping snowberry
knotted hedgeparsley
Pacific poison oak
vinegarweed
clover
rancheria clover
branched Indian clover

STALP
SYMO
TONO
TODI
TRLA4
TRIFO
TRAL5
TRALD
TRCI
TRFU
TRGR2
TRMI5
TRWI3
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foothill clover
bull clover
pinpoint clover
thimble clover
tomcat clover
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Family

Non-native

Polygonaceae
Polygonaceae
Polygonaceae
Salicaceae
Salicaceae

Yes
Yes
Yes
Unknown
Yes

Salicaceae
Lamiaceae
Lamiaceae
Caprifoliaceae
Apiaceae
Apiaceae
Apiaceae
Cyperaceae
Scrophulariaceae
Selaginellaceae
Malvaceae
Malvaceae
Caryophyllaceae
Caryophyllaceae
Iridaceae
Solanaceae
Asteraceae
Asteraceae
Asteraceae
Fabaceae
Caryophyllaceae
Lamiaceae
Lamiaceae
Lamiaceae
Caryophyllaceae
Asteraceae
Brassicaceae

No
No
No
No
No
No
No
Unknown
No
No
No
No
No
Yes
No
No
Unknown
Yes
Yes
Yes
Unknown
Unknown
No
No
Yes
No
No

Brassicaceae

No

Caprifoliaceae
Apiaceae
Anacardiaceae
Lamiaceae
Fabaceae
Fabaceae
Fabaceae

No
Yes
No
No
Unknown
No
No

Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

No
No
No
No
No
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Code

Scientific Name

Common Name

TRWO
TRER6
TRLA16
TYLA
UMCA
URLI5
URDI
VELA
VICIA
VULPI
VUBR
VUMI
VUMY
XASP2
XAST
YAMI

Trifolium wormskioldii
Triphysaria eriantha
Triteleia laxa
Typha latifolia
Umbellularia californica
Uropappus lindleyi
Urtica dioica
Verbena lasiostachys
Vicia
Vulpia
Vulpia bromoides
Vulpia microstachys
Vulpia myuros
Xanthium spinosum
Xanthium strumarium
Yabea microcarpa

cows clover
johnny-tuck
Ithuriel's spear
broadleaf cattail
California laurel
Lindley's silverpuffs
stinging nettle
western vervain
vetch
fescue
brome fescue
small fescue
rat-tail fescue
spiny cockleburr
rough cockleburr
false carrot
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Family

Non-native

Fabaceae
Scrophulariaceae
Liliaceae
Typhaceae
Lauraceae
Asteraceae
Urticaceae
Verbenaceae
Fabaceae
Poaceae
Poaceae
Poaceae
Poaceae
Asteraceae
Asteraceae
Apiaceae

No
No
No
No
No
No
No
No
Unknown
Unknown
Yes
No
Yes
No
No
No
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APPENDIX 4. Noteworthy plant species and their state and federal rarity status
Castilleja affinis neglecta
CNPS list 1B species
CNPS R-E-D Code is 3-2-3
Global rank is G5T1and state rank is S1.2
This species is found in serpentine valley and foothill grassland habitats between 196-1,312 ft elevations. This
species is known from six occurrences in Marin, Napa, and Santa Clara Counties and is threatened by development,
gravel mining, and grazing (CNPS 2003).

Ceanothus ferrisiae
CNPS list 1B species
CNPS R-E-D Code is 3-3-3
Global rank is G1 and state rank is S1.1
This species is found in chaparral, Coastal scrub, and valley and foothill grassland habitats between 394-1,509 ft
elevations. This species is known from fewer than five occurrences in the Mt. Hamilton Range of Santa Clara
County. It is threatened by expansion of the Anderson Reservoir spillway, development, and alteration of fire
regimes. See Madroño 2(11):89-90 (1933) for original description (CNPS 2003).

Cirsium fontinale var. campylon
CNPS list 1B species
CNPS R-E-D Code is 2-2-3
Global rank is G2T2 and state rank is S2.2
This species is found in chaparral, cismontane woodland, and valley and foothill grassland/serpentine seep habitats
between 328-2,919 ft elevations. This species is known from Alameda, Santa Clara, and Stanislaus Counties and is
threatened by urbanization, trampling, and grazing. See Phytologia 73(4):312-317 (1992) for revised nomenclature
(CNPS 2003).

Dudleya setchellii
CNPS list 1B species
CNPS R-E-D Code is 3-3-3
Global rank is G1 and state rank is S1.1
This species is found in cismontane woodland and valley and foothill grassland/ Serpentine, rocky habitats, between
196-1,492 ft elevations. This species is only known to occur in Santa Clara County and is threatened by
urbanization, vehicles, and grazing (CNPS 2003).

Erysimum franciscanum
CNPS list 4 species
CNPS R-E-D Code is 1-2-3
Global rank is G3 and state rank is S3.2
This species is found in chaparral, coastal dunes, coastal scrub, and valley and foothill grassland habitats between 01,706 ft elevations. This species is known to occur in Marin, Santa Clara, Santa Cruz, San Francisco, San Mateo,
and Sonoma Counties. It is rare and declining in Santa Cruz County. The CNPS Inventory of Rare and Endangered
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Plants of California includes E. franciscanum var. crassifolium. Inland plants approach E. capitatum. See Aliso
4(1):118-121 (1958) for original description (CNPS 2003).

Fritillaria liliacea
CNPS list 1B species
CNPS R-E-D Code is 2-2-3
Global rank is G2T2 and state rank is S2.2
This species is found in Cismontane woodland, Coastal prairie, Coastal scrub, and Valley and foothill
grassland/often on serpentine between 9-1250 ft elevations. This species is known to occur in Alameda, Contra
Costa, Monterey, Marin, San Benito, Santa Clara, San Francisco, San Mateo, Solano, and Sonoma Counties. This
species is threatened by grazing, agriculture, urbanization, and non-native plants (CNPS 2003).

Hoita strobilina
CNPS list 1B species
CNPS R-E-D Code is 2-3-3
Global rank none and state rank none
This species is found in chaparral, cismontane woodland, and riparian woodland (typically, mesic serpentine)
habitats between 98-2,821ft elevations. This species is known to occur in Alameda, Contra Costa, Santa Clara, and
Santa Cruz Counties. It is threatened by urbanization. See North American Flora 24:11 (1919) for revised
nomenclature, and Memoirs of the New York Botanical Garden 61:1-114 (1990) for taxonomic treatment. (CNPS
2003)

Lessingia micradenia var. glabrata
CNPS list 1B species
CNPS R-E-D Code is 2-2-3
Global rank is G2T1 and state rank is S1.2
This species is found in chaparral, cismontane woodland/serpentine, and often roadside habitats between 394-1,378
ft elevations. This species is known to occur in only eleven occurrences in Santa Clara County. See Aliso 4:105
(1958) for original description and Contributions from the Dudley Herbarium 5:101 (1958) for revised nomenclature
(CNPS 2003).

Linanthus ambiguus
CNPS list 4 species
CNPS R-E-D Code is 1-2-3
Global rank none and state rank none
This species is found in cismontane woodland, coastal scrub, valley, and foothill grassland/serpentine habitats
between 394 and 3706 ft elevations. This species is known to occur in Alameda, Contra Costa, Merced, San Benito,
Santa Clara, Santa Cruz, San Joaquin, San Mateo, and Stanislaus Counties. It is expected to occur in adjacent
counties. A synonym, Leptosiphon ambiguus, is used in the CNPS Inventory. See Botanical Gazette 11:339 (1886)
for original description, and Aliso 19(1):55-91 (2000) for revised nomenclature (CNPS 2003).

Malacothamnus arcuatus
CNPS list 1B species
CNPS R-E-D Code is 2-2-3
Global rank none and state rank none
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This species is found in chaparral habitats between 50 and 1,164 ft elevations. This species is known to occur in
Santa Clara, Santa Cruz, and San Mateo Counties. It is threatened by alteration of fire regimes. A synonym of M.
fasciculatus is in The Jepson Manual. See Manual of the Botany of the Region of San Francisco Bay, p. 66 (1894)
by E. Greene for original description, Leaflets of Botanical Observation and Criticism 1:208 (1906) for revised
nomenclature, and Leaflets of Western Botany 6(6):132-133 (1951) for taxonomic treatment(CNPS 2003).

Streptanthus albidus subsp. albidus
CNPS list 1B species
CNPS R-E-D Code is 3-3-3
Global rank is G2T1 and state rank is S1.1
This species is found in valley and foothill grassland/serpentine habitats between 148-2,624 ft elevations. This
species is known from Santa Clara County. This species is known from approximately ten occurrences and is
threatened by residential development, road construction, and vehicles. See Pittonia 1:62 (1887) for original
description, Madroño 14(7):217-227 (1958) for taxonomic treatment, and Systematic Botany 19(4):557-574 (1994)
for discussion of S. glandulosus complex (CNPS 2003).

Streptanthus albidus subsp. peramoenus
CNPS list 1B species
CNPS R-E-D Code is 2-2-3
Global rank is G2T2 and state rank is S2.2
This species is found in chaparral, cismontane woodland, and valley and foothill grassland/serpentine habitats
between 360-3,280 ft elevations. This species is known to occur in Alameda, Contra Costa, Monterey, Santa Clara,
and Stanislaus Counties. Historical occurrences need field surveys. This species is threatened by development and
grazing. Similar plants from Monterey and San Luis Obispo counties are likely S. glandulosus subsp. glandulosus,
but further study is needed (CNPS 2003).
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APPENDIX 5. Selected photos of vegetation associations and rare plants from Coyote Ridge,
Santa Clara County, California. (See separate documents titled Appendix5_Coyote Ridge
Descriptions Photos1-6 for the appendix).

