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INTRODUCTION

The Vegetation Program of the California Native Plant Society (CNPS) has developed a floristic
classification of alliances and associations within the Great Valley Ecoregion Section of the
USDA Ecological Subregions of California (Miles and Goudey 1997). This study area
encompasses a wide range of plant communities from vernal pool grasslands and alkali flats to
densely wooded riparian corridors. The resulting vegetation classification is supported by both
new and compiled data from this region including 808 surveys collected across 2010-2011 by
staff of Chico State University’s Geographical Information Center (GIC) and the California
Department of Fish and Game (CDFG). The CNPS-CDFG Combined Vegetation Rapid
Assessment and Relevé protocol was implemented for these new field surveys. An additional
1807 field surveys, collected across 2001-2011, have been collated and merged with the new
data, and a total of 2615 surveys have been used to develop a floristic classification analysis.

The vegetation classification has been produced using the National Vegetation Classification
System’s hierarchy of alliances and associations. The plant communities are floristically and
environmentally defined, following the format of A Manual of California Vegetation (Sawyer et al.
2009). In this report, vegetation types are summarized within a key and descriptions that
differentiate 138 alliances and 242 finer-level associations. Of the vegetation alliances currently
identified within the Great Valley Ecoregion, 6 are newly described types (with at least 10
samples) and 13 are new provisional types (with fewer than 10 samples).

The floristic vegetation classification was translated into a mapping classification to produce a
fine-scale map of the natural vegetation features in this region. The resulting map can serve as
a baseline for future climate-change monitoring, environmental assessment, fire/fuels modeling,
rare and invasive species management, and a host of other valuable analyses.

BACKGROUND AND STANDARDS

The Great Valley of California was once covered by vast grasslands, oak savannas,
riparian/marsh habitats, vernal pools and large lakes. Although much of this environment has
been altered, the remaining natural and semi-natural vegetation provide important habitat for a
large number of plant and animal species.

The vegetation classification in this report is based upon the U.S. National Vegetation
Classification (NVC). In California, the classification has been developed by NatureServe (2011)
in partnership with the State Natural Heritage Program of the Department of Fish and Game
(CDFG) and CNPS. The first and second edition of the national classification provides a
thorough introduction to the classification, its structure, and the list of vegetation units known in
the United States (Grossman et al. 1998, FGDC 2008). Refinements to the classification have
occurred during its application, and these refinements are best seen using the NatureServe
Web site at http://www.natureserve.org/explorer/.

The alliance and association levels are the finest levels of vegetation groups in the classification
hierarchy (Table 1).



Table 1. Classification of Vegetation: Example Hierarchy

Class Temperate Forest

Formation Temperate Flooded and Swamp Forest

Division Western North America Warm Temperate Flooded and Swamp Forest
Macrogroup Southwestern North American Riparian, Flooded and Swamp Forest
Group Southwestern N. American riparian evergreen and deciduous woodland
Alliance Quercus lobata

Association Quercus lobata/Rubus ursinus-Rosa californica

A floristic vegetation classification of field surveys has been completed in the Great Valley
Ecoregion of California. One purpose of developing this detailed classification is to integrate
new data with existing information from California’s current vegetation classification and the
NVC, and to establish a fuller understanding of vegetation within the Great Valley. Likewise, the
NVC supports the development and use of a consistent national vegetation classification to
produce uniform statistics about vegetation resources across the nation, based on vegetation
data gathered at local, regional or national levels (FGDC 2008).



METHODS

Study Area

The study area focused on vegetation within the Great Valley Ecoregion Section of the USDA
Ecological Subregions of California (Miles and Goudey 1997) including a 1 km buffer zone
(Figure 1).

Field Sampling

The sampling protocol for data collected in 2010-2011 was based on standardized vegetation
sampling methods developed by CNPS’s Vegetation Committee (see Appendix 1). These
protocols comply with state and national standards for vegetation classification and habitat
assessment, as defined by the CDFG, CNPS and the National Vegetation Classification. The
relevé method is plot-based and can be used to classify vegetation and assist in mapping of
vegetation at a fine-scale. The rapid assessment method is a plot-less survey, though both
methods use vegetation stands as the basic sampling unit. A stand is defined as an area of
vegetation that has both compositional and structural integrity and represents a relatively
homogeneous vegetation type that repeats across the landscape.

Field data included recording of the date of sampling, GPS location, environmental
characteristics of the stand (microtopography, substrate, soil texture, slope, aspect, ground
surface characteristics, disturbance type and intensity), vegetation structure (tree, shrub and
herb cover and height, total vegetation cover), species composition and cover, site history, and
field-assessed alliance and association names. Additionally, at least four digital photos were
taken in the cardinal directions from each sample location. Any unknown plant specimens
collected during the field season were identified using the Jepson Manual (Hickman 1993) and
other currently accepted taxonomic keys. The vegetation data were then entered into a custom
MS Access database and all field photos were digitally archived.

Vegetation Classification Data and Analysis
Classification analysis process

Following the 2010-2011 field sampling effort by GIC staff and partners, field data were collated
and extensive quality control procedures were conducted by CNPS vegetation program staff.
Staff from CDFG contributed to the compilation of existing field survey data for a comprehensive
classification analyses. In addition to the GIC-CDFG surveys, data were compiled from other
projects in the region, including vegetation sampling in the San Joaquin Valley by CNPS and
CDFG in 2008, as well as herbaceous surveys collected by CNPS in 2010-11 using funds from
the National Resource Conservation Service. Table 2 lists the compiled field survey data by
project and date. The data compilation totaled 2,615 surveys from the Great Valley Ecoregion.
Existing data from the Suisun Marsh (Keeler-Wolf and Vaghti 2000), and vernal pool basin
surveys from a UC Davis Barbour study (Barbour et al. 2007) were not re-analyzed in this effort.
However, the vegetation types from these reports were reviewed and incorporated in the
classification results.

The PC-ORD software suite of classification and ordination tools was used to generate
multivariate analyses such as Cluster Analysis and Indicator Species Analysis (McCune and
Mefford 1997). These analyses were employed to order vegetation surveys into groups related
by their species composition and abundance, so that a formalized classification of community
types would be created.



Figure 1. Study area map of new and compiled surveys used in the classification of vegetation
types of the Great Valley Ecoregion Section (Miles and Goudey 1997)



Table 2. Count of compiled field survey data by project.

Project Citation Survey Count
Barbour et al. 2003 129
Buck-Diaz et al. 2011 120
CDFG 2004 58
CDFG 2005 155
CDFG-CNPS 2008 436
CNPS Chapter 1993-2007 49
Evens et al. 2006 24
TNC 2008 9
GIC 2011 808
Hickson and Keeler-Wolf 2007 377
Hopkinson et al. 2009 3
Klein et al. 2007 220
Olson and Anacker 2009 31
Solomeshch 2004 61
Witham 2003-2008 135

Since plant community datasets are inherently complex and multiple environmental variables
may determine pattern heterogeneity, Cluster Analysis with a hierarchical agglomerative
technique was employed using a Sorenson distance measure and a flexible beta linkage
method set at B = -0.25. These parameters are recommended to minimize both spatial distortion
and chaining within the cluster analysis. This cluster analysis technique was based on
abundance (percent cover) values translated to seven different classes using the following
modified Braun-Blanquet (1932) cover categories: 1=<1%, 2=1-5%, 3=>5-15%, 4=>15-25%,
5=>25-50%, 6=>50-75%, 7=>75%. The cluster groups were first split into six major vegetation
divisions which corresponded roughly to riparian trees, oaks and chaparral, alkaline
shrubs/herbs, aquatic herbs, as well as California vernal pool and grassland vegetation types.
These six groups were then analyzed and interpreted separately using the techniques described
below.

All vegetation surveys were analyzed together, and the cluster analysis groupings were
displayed in dendrogram outputs. The dendrograms were interpreted at 2 to 30 cluster group
levels. The intent was to display and interpret the groups generated by the cluster analyses first
at generic levels (to classify alliances) and subsequently finer levels (to classify associations
and distinctive stands).

Prior to the cluster analysis runs, outlier analysis was performed on the dataset using PC-ORD
(McCune and Mefford 1997). Plots with Sorenson distances more than two standard deviations
away from the mean were removed from the final analyses and analyzed separately. To reduce
heterogeneity within each data set, rare species (fewer than 2, 3, 4 or 5 occurrences) were
removed from the various datasets.



After groups were generated in the cluster analyses, Indicator Species Analysis (ISA) was
employed to objectively decide what number of “groups” or cut levels to explicitly interpret the
cluster dendrograms (McCune and Grace 2002). Further, ISA was used to determine which
species were characteristic indicators for the different groups. ISA produced indicator values for
each species in each of the group levels within the dendrogram, and the statistical significance
of the indicator species was evaluated using a Monte Carlo test with 1000 randomizations
(Dufrene and Legendre 1997). For this dataset, ISA was repeated from group level 2 to 30. The
group analyses were evaluated to determine the total number of significant indicator species (p-
value <0.5) and the mean p-value for all species within each group level. The group level with
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 within floristic classes (e.g., association names) were applied to
each field survey.

Further, each survey was reviewed within the context of the cluster to which it had been
assigned to quantitatively define the “membership rules” for each association. The membership
rules were defined by species compaosition, degree of constancy, indicator species, and species
cover values. Upon revisiting each survey, some types were misclassified in earlier fusions of
the cluster analysis, and these surveys 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 and alliance 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 above analysis process is provided in the following
steps:

1. Run cover category Cluster Analysis to display a specific arrangement of plots based
on species presence and abundance.

2. Run Indicator Species Analysis (ISA) at successive group levels for each of the
Cluster Analysis dendrograms from 2 groups up to the maximum number of groups
(all groups with at least 2 samples).

3. Settle on the final representative grouping level of each Cluster Analysis to use in the
preliminary labeling.

4. Preliminarily label alliance and association for each of the samples, and denote
indicator species from the ISA.

5. Develop decision rules for each association and alliance based on review of species
cover on a sample-by-sample basis.

6. Re-label final alliance labels for each sample and arrange in a database table.

Attributes that distinguish each vegetation type, including species composition, structure and
cover, were used to develop a diagnostic key for field identification. The resulting floristic
classification and key of alliances and associations follows the hierarchical National Vegetation
Classification System (Jennings et al. 2009) and as published in the Manual of California
(Sawyer et al. 2009). However, ecologists are currently working to define the upper levels of the
national classification hierarchy through an extensive peer review process whereby updates will
be made to the names in the hierarchy, and they will be making modifications to how alliances
and associations are nested within it. Thus, the table displaying the Great Valley vegetation
types within the hierarchy may be modified in the future using the latest information available.



Definitions for Classification

The classification was produced to substantiate vegetation types identified though field surveys,
based on two floristic and hierarchical levels of the U.S. National Vegetation Classification
System (NVCS) per NatureServe (2010) and Grossman et al. (1998). These alliance and
association levels are characterized by species composition, abundance, and
habitat/environment as described below.

Surveys were classified to the association level, which is the finest unit in vegetation
classification per the NVCS and the Manual of California Vegetation (MCV; Sawyer et al. 2009).
An association is characterized by multiple stands of vegetation that repeat in the landscape
with specific floristic and environmental features. An association is defined by the presence of
character and dominant species in the overstory and other important and indicator species in
the understory, which are distinctively assembled in a particular environmental setting. Thus,
significant indicator species were drawn from the analyses and applied to the determinations of
associations by the classification analysis team. Similar associations and/or distinctive, unusual
surveys that had similar overstory canopies were classified to the alliance level, which is the
next floristic unit of the vegetation classification above association. An alliance is defined as the
generic unit that is usually is represented by dominant and/or characteristic plant species in the
upper layer of vegetation (such as in the Fremont Cottonwood or Populus fremontii
Forest/Woodland Alliance).

While some vegetation types have been defined with a limited number of surveys, they are
listed here to establish names for these types and to allow comparisons to other locations where
the plant community may occur. By providing as much information as possible in this
classification, future efforts will build upon this knowledge of vegetation within the Great Valley
Ecoregion.

Descriptions and Stand Tables

Following the analysis of field data and the development of a classification and key, alliance and
association-level stand tables were generated. They were based on field data and available
literature. Scientific names of plants follow Hickman (1993), UCB (2011), and USDA-NRCS
(2011). Common names follow the USDA-NRCS (2011).

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

1. Cover: The primary metric used to quantify the importance/abundance of a particular species
or a particular vegetation layer within a survey. It was measured by estimating the aerial extent
of the living plants, or the “bird’s-eye view” looking from above for each category. In this
vegetation classification project and other National Park Service projects in California, cover is
assessed using the concept of "porosity” or foliar cover rather than "opaque" or crown cover.
Thus, field crews were trained to estimate the amount of shade produced by the canopy of a
plant or a stratum by taking into account the amount of shade it casts, whereby by the cover
estimates exclude the openings it may have in the interstitial spaces (e.g., between leaves or
branches). This is assumed to provide a more realistic estimate of the actual amount of cover
cast by the individual or stratum, which, in turn relates to the actual amount of light available to
individual species or strata beneath it.

2. 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).
3. 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, Populus fremontii 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.
4. Characteristic/Consistent/Diagnostic species (C): Must be present in at least 75 percent
of the samples, with no restriction on cover.
5. Dominant (D): Must be in at least 75 percent of the samples, with at least 50 percent relative
cover in all samples.
6. Co-dominant (cD): Must be in at least 75 percent of the samples, with at least 30 percent
relative cover in all samples.
7. 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.
8. Tree: Is a one-stemmed woody plant that normally grows to be greater than 5 meters tall. In
some cases trees may be multiple-stemmed following a fire or other disturbance, but size of
mature plants is typically greater than 5 m and undisturbed individuals of these species are
usually single stemmed.
9. Shrub: Is normally a multi-stemmed woody plant that generally has several erect, spreading,
or prostrate stems and that is usually between 0.2 meters and 5 meters tall, giving it a bushy
appearance. Definitions are blurred at the low and the high ends of the height scales. At the tall
end, shrubs may approach trees based on disturbance frequencies (e.qg., old-growth re-
sprouting chaparral species such as Cercocarpus betuloides, Heteromeles arbutifolia, Prunus
ilicifolia, Sambucus nigra etc., may frequently attain “tree size”). At the low end, woody perennial
herbs or sub-shrubs of various species are often difficult to categorize into a consistent life-form;
usually sub-shrubs (per USDA-NRCS 2011) were categorized in the “shrub” category.
10. Herbaceous plant: Is any vascular plant species that has no main woody stem-
development, and includes grasses, forbs, and perennial species that die-back seasonally.
11. Cryptogam: Is a nonvascular plant or plant-like organism without specialized water or fluid
conductive tissue (xylem and phloem). Includes mosses, lichens, liverworts, hornworts, and
algae.
12. Con, Avg, Min, Max, C, D, cD: A species table is provided at the end of each alliance and
association description. The “Con” column provides the overall constancy value for each
species within all rapid assessments and relevés classified as that vegetation type. The
constancy values are between 0 and 100. Species that occurred with at least 20% constancy
and greater than 0.1% average cover are listed in the table. The “Avg” column provides the
average cover value for each species, as calculated across all samples in that vegetation type.
The “Min” and “Max” values denote the minimum and maximum values for estimated cover of



species listed in the table. The other coded columns refer to whether each taxon is
Characteristic (C), Dominant (D), and Co-dominant (cD) in the alliance or association with these
terms defined above.

13. Location(s) Sampled: The Great Valley Ecoregion was split into four quadrants in order to
broadly define location information for each vegetation type. These quadrants are labeled by
compass direction (i.e. Northeast, Northwest, Southwest, and Southeast) Great Valley. If a type
occurred in all four quadrants, All Great Valley Ecoregion is reported for this field. Two adjacent
Ecoregions are also listed for those surveys that occurred within the 1 kilometer buffer applied
to the Ecoregion boundary. These include the Northern California Interior Coast Ranges and the
Sierra Nevada Foothills.

13. References: Citations include both literature that has previously defined the vegetation
type as well as specific projects from which field surveys were compiled and analyzed.



RESULTS

Species and Survey Data

In the 2615 compiled vegetation samples, 1248 plant taxa were documented. Generic names
were used when vascular plant species were not identified to species and common names were
used for non-vascular taxa (i.e., Lichen, Moss). Appendix 2 provides a complete list of scientific
and common names for the taxa identified in the combined field surveys, and includes alpha-
numeric codes for the taxa used in the data analyses following USDA-NRCS (2011).

Samples were conducted across the Great Valley Ecoregion Section of the USDA Ecological
Subregions of California (Miles and Goudey 1997). Some surveys were sampled within a 1 km
buffer of the ecoregion boundary and their respective associations are included in this report
since they could occur within the ecoregion.

Vegetation Data and Analysis

The surveys compiled within the Great Valley Ecoregion include 777 woodland/forest samples,
541 shrub-dominated samples and 1,297 herbaceous stands. Interpretation of the data with
both cluster analysis and indicator species analysis resulted in a floristic classification of
vegetation assemblages. Table 3 summarizes the classification and demonstrates the wide
diversity of types occurring in the Great Valley Ecoregion. These types are displayed as a
nested hierarchy per the National Vegetation Classification (NCV), in which 138 different
alliances or semi-natural stands and 242 finer-level associations or stand types are defined. For
example, different types of Quercus lobata (Valley Oak) Alliance are classified at the association
level depending on co-occurring and characteristic shrub species (e.g., Quercus lobata / Rubus
ursinus — Rosa californica as compared to Quercus lobata / Rubus armeniacus), while the
Quercus lobata alliance is based on the characteristic presence of Quercus lobata in the tree
canopy.

A diagnostic key to the alliances and associations and their respective alliance descriptions and
summary stand tables are available in Appendix 3 and 4. Alliances and associations
represented by less than 10 samples are considered provisional and are indicated by
“Provisional” following the community type name.

Vegetation types from the Suisun Marsh (Keeler-Wolf and Vaghti 2000), and a UC Davis vernal
pool study (Barbour et al. 2007) were reviewed, and types that were well-validated were
incorporated into the classification table, crosswalk and key. Existing types from these reports
were not re-analyzed in this effort, yet were included here to provide a robust list of vegetation
types known for the Great Valley Ecoregion. Stand tables and descriptions of these additional
types are available in their original publications. In future research, we recommend a
comprehensive analysis of all existing data sets along with any new data to further understand
the vegetation patterns of this region.

A hierarchical crosswalk was developed by CNPS relating the floristic vegetation classification
to the mapping classification; this crosswalk will be made available in a final report by Chico
State University’s Geographical Information Center when their mapping is completed.
Changes Since the 2nd Edition of the Manual of California Vegetation

When new surveys were analyzed and did not fit into existing defined types, new classification
names were applied at the alliance and/or association level. From the compilation and
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classification of data in this project, we have defined 19 new alliances, of which 13 are
provisional types. We also defined 65 new associations, and an additional 16 associations were
redefined from existing types in the region.

Examples of redefined types include the expansion of the provisional Alliance Grindelia (stricta)
to Grindelia (camporum, stricta) and the merging of finely divided associations such as
Schoenoplectus acutus — Typha latifolia, Schoenoplectus acutus — Typha domingensis, and
Schoenoplectus acutus — Xanthium strumarium into a more generalized Schoenoplectus acutus
Association where S. acutus is dominant. Explanations of the redefined type can be found in
the field key along with references to their previous names.

The remaining associations and alliances listed in Table 3 conform to existing classification
names as listed in Sawyer et al. (2009).
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Table 3. Vegetation classification for the Great Valley Ecoregion Section (per the USDA Ecological Subregions of California by Miles
and Goudey (1997)). Alliances and associations are placed within the NVCS classification hierarchy of Macrogroups and Groups.
The map unit code used in Group level mapping is provided after the Group name. The most recently revised NVC hierarchy names
are provided in parentheses after the Macrogroup or Group names (per http://usnvc.org/explore-classification/); if the hierarchy does
not capture the types, then the parentheses denote (No name currently applicable). Types new to the NVCS and MCV are bolded.

Macro
group

Group | Alliance

Association

# of
surveys

California Forest

and Woodland (M009 California Forest & Woodland)

| Californian Broadleaf Forest and Woodland — WVO (Cali

fornia Broadleaf Forest & Woodland)

Aesculus californica

Aesculus californica/Toxicodendron diversilobum/Moss

Quercus agrifolia

(alliance level)

Quercus chrysolepis

Quercus chrysolepis

Quercus douglasii

(alliance level)

Quercus douglasii/Arctostaphylos manzanita/Herbaceous

Quercus douglasii/Brachypodium distachyon

AN W N(|F

Quercus douglasii/Grass

=
»

Quercus douglasii/Selaginella hansenii—-Navarretia pubescens
Provisional

Quercus douglasii—Aesculus californica/grass

Quercus douglasii—Pinus sabiniana

Quercus douglasii—Quercus wislizeni

Quercus kelloggii

(alliance level)

Quercus wislizeni

(alliance level)

Quercus wislizeni/Arctostaphylos viscida

Quercus wislizeni/Heteromeles arbutifolia

Quercus wislizeni—Aesculus californica

Quercus wislizeni—Pinus sabiniana/annual grass—herb

Quercus wislizeni—Pinus sabiniana/Arctostaphylos manzanita

Quercus wislizeni—Pinus sabiniana/Arctostaphylos viscida

Quercus wislizeni—Quercus douglasii/Herbaceous

Quercus wislizeni—Quercus douglasii—Aesculus californica

Quercus wislizeni—Salix laevigata/Frangula californica

OINWWwrwU|(~|lO|FL|A~|IN|A~]|O

Californian Evergreen Coniferous Forest and Woodland — ECW (California Conifer Forest & Woodland)

| Juniperus californica

| Juniperus californica/Herbaceous
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Macro | Group | Alliance Association # of
group surveys
Pinus sabiniana Pinus sabiniana/Ceanothus cuneatus—Heteromeles arbutifolia 1
Pinus sabiniana/Frangula californica ssp. tomentella Provisional 1
Pinus sabiniana/grass-herb 1

Introduced North American Mediterranean woodland and forest — IMF (Mediterranean California Lowland Flooded & Swamp Forest
Group and Southwest North American Ruderal Riparian Scrub Group)

Ailanthus altissima Provisional

Ailanthus altissima Provisional

Eucalyptus (globulus, camaldulensis)

Eucalyptus (globulus, camaldulensis)

Ornamental Trees Mapping Unit

Morus alba

Non-native tree

Prosopis pubescens

(alliance level)

Robinia pseudoacacia Provisional Robinia pseudoacacia Provisional
Californian Montane Conifer Forest — CMF (No name currently applicable)

N[RN[R |O |

Pinus ponderosa

Lowland Flooded & Swamp Forest Group)

Pinus ponderosa/Arctostaphylos viscida Provisional

Vancouverian riparian deciduous forest — VRF (North Pacific Lowland Riparian Forest & Woodland Group and Mediterranean California

Alnus rhombifolia (alliance level) 1
Alnus rhombifolia/Cornus sericea 9
Alnus rhombifolia/Salix exigua(—Rosa californica) 18
Alnus rhombifolia 12
Alnus rhombifolia—Salix laevigata—Platanus racemosa 5
Fraxinus latifolia Fraxinus latifolia 10
Fraxinus latifolia—Alnus rhombifolia 4
Salix lucida Salix lucida ssp. lasiandra 8

Southwestern North American riparian evergreen and deciduous woodland — RWF (Mediterranean California Lowland Flooded &
Swamp Forest Group and Sonoran-Chihuahuan Warm Desert Riparian Scrub Group)

Acer negundo (alliance level) 5
Acer negundo 15
Acer negundo—Salix gooddingii 27
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Macro

# of

Group | Alliance Association
group surveys
Juglans hindsii and Hybrids Juglans hindsii/Herbaceous Provisional 29
Platanus racemosa (alliance level) 6
Platanus racemosa(/annual grass) 7
Platanus racemosa—Populus fremontii/Salix lasiolepis 3
Platanus racemosa—Quercus lobata 23
Populus fremontii (alliance level) 11
Populus fremontii Great Valley 34
Populus fremontii/Baccharis salicifolia 2
Populus fremontii/Salix exigua 3
Populus fremontii/Vitis californica 22
Populus fremontii—Acer negundo 24
Populus fremontii—Salix gooddingii 31
Populus fremontii—Salix laevigata 5
Populus fremontii—Salix lasiolepis 11
Quercus lobata (alliance level) 15
Quercus lobata/Carex barbarae 15
Quercus lobata/Herbaceous Semi-Riparian 54
Quercus lobata/Rubus armeniacus 49
Quercus lobata/Rubus ursinus—Rosa californica 30
Quercus lobata—Alnus rhombifolia 28
Quercus lobata—Fraxinus latifolia/Vitis californica 30
Quercus lobata—Quercus agrifolia/grass 1
Quercus lobata—Quercus wislizeni 6
Quercus lobata—Salix lasiolepis 5
Salix gooddingii (alliance level) 2
Salix gooddingii/Salix exigua Provisional 11
Salix gooddingii 59
Salix gooddingii—Fraxinus latifolia Provisional 4
Salix gooddingii—Quercus lobata/wetland herb Provisional 11
Salix laevigata (alliance level) 4
Salix laevigata 9
Salix laevigata—Salix lasiolepis 5
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California Coastal evergreen bluff and dune scrub (No name currently applicable)

Macro | Group | Alliance Association # of
group surveys
Californian mesic chaparral — CMC (California Mesic Sclerophyll Scrub)
Heteromeles arbutifolia Heteromeles arbutifolia Serpentine Provisional 2
Quercus berberidifolia (alliance level) 0
| Californian xeric chaparral — CXC (California Xeric Chapatrral)
Adenostoma fasciculatum Adenostoma fasciculatum 5
Arctostaphylos manzanita Arctostaphylos manzanita 3
Arctostaphylos myrtifolia Arctostaphylos myrtifolia 13
Arctostaphylos viscida Arctostaphylos viscida 9
Arctostaphylos viscida—Adenostoma fasciculatum 13
Ceanothus cuneatus Ceanothus cuneatus 4
Ceanothus cuneatus/Plantago erecta 4
Ceanothus cuneatus—Adenostoma fasciculatum 2
Eriodictyon californicum Eriodictyon californicum/herbaceous 4
Central and south coastal California seral scrub — CSS (No name currently applicable) 1
Baccharis pilularis Baccharis pilularis 9
Ericameria linearifolia—lsomeris arborea Eastwoodia elegans 2
Isomeris arborea 7
Gutierrezia californica Gutierrezia californica/Poa secunda 3
Isocoma acradenia Isocoma acradenia 9
Isocoma acradenia—Suaeda nigra Provisional 12
Lotus scoparius Lotus scoparius 8
Lupinus albifrons Lupinus albifrons 9
| Central and South Coastal Californian coastal sage scrub — CSS (Central & Southern California Coastal Sage Scrub Group)
Eriogonum fasciculatum Eriogonum fasciculatum 4
Eriogonum wrightii Eriogonum wrightii Provisional 1
Mimulus aurantiacus Mimulus aurantiacus 3
Naturalized non-native Mediterranean scrub (No name currently applicable 1

Frangula californica

Frangula californica ssp. tomentella

Mojavean semi-desert wash scrub (Warm Semi-Desert Shrub & Herb Wash-Arroyo Group)
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Lower Bajada and Fan Mojavean—Sonoran desert scrub (Sonoran-Mojave Creosotebush - White Bursage Desert Scrub Group

Macro | Group | Alliance Association # of
group surveys
Encelia virginensis Encelia virginensis ssp. actoni 1
Ephedra californica Ephedra californica/Annual-perennial herb 2
Ephedra californica—Ambrosia salsola 2
Ephedra californica—Gutierrezia californica/Eriastrum pluriflorum 6
Lepidospartum squamatum Lepidospartum squamatum/mixed ephemeral annuals 3
Lepidospartum squamatum—Baccharis salicifolia 2
Sonoran-Coloradan semi-desert wash woodland/scrub (North American Warm Desert Riparian Low Bosque & Shrubland Group)
Pluchea sericea Pluchea sericea 2

Ambrosia salsola Ambrosia salsola 4

Atriplex polycarpa Atriplex polycarpa/Annual Herbaceous 19
Vancouverian coastal deciduous scrub (No name currently applicable)

Rubus (parviflorus, spectabilis, ursinus) Ribes aureum Provisional 1

Toxicodendron diversilobum Toxicodendron diversilobum/Herbaceous 1
Western Cordilleran montane deciduous scrub (Southern Rocky Mountain Cercocarpus-Mixed [Dry] Foothill Shrubland Group)

Prunus virginiana Prunus virginiana Provisional 1

Southwestern North American introduced riparian scrub — RIS (Southwest North American Ruderal Riparian Scrub Group)

Ribes guercetorum Ribes quercetorum 2

Western dogwood thicket (Vancouverian Lowland Riparian & Wet Slope Shrubland Group)
Cornus sericea Cornus sericea—Salix exigua 2
Cornus sericea—Salix lasiolepis 15

Rubus armeniacus Rubus armeniacus 6
Tamarix spp. Tamarix spp. 10
Southwestern North American riparian/wash scrub — RWS ((Rocky Mountain & Great Basin Lowland & Foothill Riparian & Seep
Shrubland Group and Vancouverian Lowland Riparian & Wet Slope Shrubland Group)
| Baccharis salicifolia | Baccharis salicifolia | 6
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Macro | Group | Alliance Association # of
group surveys
Cephalanthus occidentalis Cephalanthus occidentalis 12
Forestiera pubescens Forestiera pubescens—Sambucus nigra 1
Rosa californica Rosa californica 4
Salix exigua (alliance level) 2
Salix exigua(—Salix lasiolepis)-Rubus armeniacus 45
Salix exigua 61
Salix exigua—Salix melanopsis 16
Salix lasiolepis Salix lasiolepis 11
Salix lasiolepis/Rubus armeniacus 15
Sambucus nigra (alliance level) 2
Sambucus nigra 9
Vitis californica Provisional Vitis californica Provisional 11

Intermontane deep or well-drained soil scrub (Mojave Mid-Elevation Mixed Desert Scrub Group)

Ephedra viridis

Ephedra viridis Provisional

Southwestern North American salt basin and high marsh group — SSB (Intermountain Basins Alkaline-Saline Shrub Wetland Group and
Intermountain Basins Alkaline-Saline Herb Wet Flat Group)

Allenrolfea occidentalis Allenrolfea occidentalis 17
Allenrolfea occidentalis/Distichlis spicata 6
Allenrolfea occidentalis—Suaeda nigra 47
Atriplex lentiformis Atriplex lentiformis 18
Atriplex spinifera Atriplex spinifera/Herbaceous 9

Suaeda nigra Suaeda nigra/Lepidium dictyotum 39
California annual herb/grass — CFG (No name currently applicable) 25

microstachys

Amsinckia (menziesii, tessellata) Amsinckia menziesii 19

Phacelia tanacetifolia Provisional 2
Croton setigerus Provisional Croton setigerus Provisional 2
Eschscholzia (californica) Eschscholzia californica 6
Holocarpha virgata Holocarpha virgata 45
Lasthenia californica—Plantago erecta—Vulpia | Lasthenia (californica, gracilis) 13
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Macro | roup | Alliance Association ## of
group surveys
Lasthenia californica—Plagiobothrys acanthocarpa—Medicago
polymorpha Provisional 10
Lasthenia minor Provisional 1
Layia pentachaeta—Plagiobothrys (canescens) Provisional 6
Lepidium nitidum-Trifolium gracilentum—Vulpia microstachys 4
Selaginella hansenii—Vulpia microstachys 8
Vulpia microstachys Provisional 11
Vulpia microstachys—Lasthenia californica—Agrostis elliottiana 7
Vulpia microstachys—Lasthenia californica—Sedella pumila 1
Vulpia microstachys—Navarretia tagetina 32
Vulpia microstachys—Plantago erecta 10
Lotus purshianus Lotus purshianus 8
Plagiobothrys nothofulvus (alliance level) 1
Plagiobothrys nothofulvus—Castilleja exserta—Lupinus nanus
Provisional 6
Plagiobothrys nothofulvus—Daucus pusillus—Trifolium
microcephalum 8
Toxicoscordion fremontii Provisional Toxicoscordion fremontii (—Lolium perenne) Provisional 7
| California perennial grassland — CPG (California Native Bunchgrass Grassland Group)
Eriogonum (elongatum, nudum) Eriogonum nudum Provisional 4
Nassella cernua Provisional Nassella cernua Provisional 2
Nassella pulchra Nassella pulchra 8
Nassella pulchra—Leontodon taraxacoides Provisional 7
Nassella pulchra—Sanicula bipinnatifida 1
| Mediterranean California naturalized annual and perennial grassland — CAl (California Ruderal Grassland & Meadow) 14
Avena (barbata, fatua) Avena barbata 15
Avena fatua 5
Brassica nigra and other mustards Brassica nigra 1
Hirschfeldia incana Provisional 2
Bromus (diandrus, hordeaceus)— (alliance level) 3
Brachypodium distachyon
Bromus diandrus 29
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Macro

# of

Group | Alliance Association
group surveys
Bromus hordeaceus(—Vicia villosa—Lolium multiflorum)—Trifolium
hirtum 5
Bromus hordeaceus—Erodium (botrys)-Plagiobothrys fulvus 47
Bromus hordeaceus—Hordeum spp.—Medicago polymorpha 12
Bromus hordeaceus—Leontodon taraxacoides 49
Bromus hordeaceus—Lupinus nanus—Trifolium spp. Provisional 1
Bromus hordeaceus—Taeniatherum caput-medusae 17
Hypochaeris glabra—Vulpia bromoides 91
Bromus rubens—Schismus (arabicus, Bromus rubens 3
barbatus)
Schismus barbatus 2
Centaurea (solstitialis, melitensis) Centaurea solstitialis 20
Conium maculatum—Foeniculum vulgare Conium maculatum 1
Cortaderia (jubata, selloana) Cortaderia (jubata, selloana) 1
Lolium perenne (alliance level) 1

Lolium perenne 21
Naturalized temperate Pacific freshwater vegetation — NTF (No name currently applicable)

Eichhornia crassipes Provisional

Eichhornia crassipes Provisional

3

Ludwigia (hexapetala, peploides)

Ludwigia (hexapetala, peploides)

32

Myriophyllum spp. Provisional Myriophyllum spp.—Egeria densa Provisional 4
Temperate freshwater floating mat — TFF (Western North American Temperate Freshwater Aquatic Bed Group)

. Provisional

Elodea s

Azolla (filiculoides, mexicana) Provisional Azolla (filiculoides, mexicana) Provisional 9

Lemna (minor) and Relatives Provisional Lemna (minor) Provisional 1
| Temperate Pacific freshwater aquatic bed — TFB (Western North American Temperate Freshwater Aquatic Bed Group)

Brasenia schreberi Provisional Brasenia schreberi Western Provisional 2

Potamogeton spp.—Ceratophyllum spp.— Ceratophyllum demersum Provisional 1

Temperate Pacific intertidal flat(Western North American Temperate Freshwater Aquatic Bed Group and No name currently applicable)

| Stuckenia (pectinata)-Potamogeton spp.

| Stuckenia pectinata

1
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Macro | Group | Alliance Association # of
surveys
Temperate Pacific tidal salt and brackish meadow — TBM (Temperate Pacific Tidal Salt & Brackish Marsh Group)
Distichlis spicata (alliance level) 1
Distichlis spicata 29
Distichlis spicata—annual grasses 19
Distichlis spicata—Juncus arcticus var. balticus (J. arcticus var.
mexicanus) 3
Sarcocornia pacifica (Salicornia depressa) Sarcocornia pacifica—annual grasses 0
Sarcocornia pacifica—Distichlis spicata 6
Sarcocornia pacifica—Frankenia salina 1
Sarcocornia pacifica—Moist annual Provisional 1

Western North American disturbed alkaline marsh and meadow — DAM (North American Warm Desert Alkaline Scrub & Herb Playa &
Wet Flat Group)

1

Sesuvium verrucosum Sesuvium verrucosum-Distichlis spicata

Western Cordilleran montane moist graminoid meadow (Western North American Maritime Lowland Wet Meadow & Seep Herbaceous
Group)

Hordeum brachyantherum Hordeum brachyantherum 7

Western cordilleran montane-boreal mesic wet meadow (Western North American Maritime Lowland Wet Meadow & Seep Herbaceous
Group and Vancouverian & Rocky Mountain Montane Wet Meadow Group)

5

Deschampsia caespitosa Deschampsia caespitosa—Lilaeopsis masonii Provisional

Vancouverian and Rocky Mountain naturalized perennial grassland and Naturalized warm-temperate riparian and wetland group — NRW
(Western North American Ruderal Wet Meadow & Marsh Group)

Cynodon dactylon—Crypsis spp.— (alliance level) 12
Paspalum spp. Moist Ruderal
Cynodon dactylon Provisional 4
Crypsis (schoenoides, vaginiflora) Provisional 6
Helianthus annuus Provisional Helianthus annuus Provisional 3
Heterotheca (oregona, sessiliflora) Heterotheca oregona 23
Lepidium latifolium Lepidium latifolium 5
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Western dry upland perennial grassland (Vancouverian & Rocky Mountain Montane Wet Meadow Group and Western North American
Maritime Lowland Wet Meadow & Seep Herbaceous Group)

Macro | Group | Alliance Association # of
group surveys
Phalaris aquatica Provisional Phalaris aquatica Provisional 1
Phalaris arundinacea Provisional Phalaris arundinacea Western Provisional 3
Persicaria (lapathifolia)-Xanthium strumarium | (alliance level) 4
Persicaria (amphibia, lapathifolia) 10
Xanthium strumarium 14

Elymus glaucus Elymus glaucus Provisional 2
Leymus cinereus Leymus cinereus Provisional 1
Poa secunda Poa secunda—Bromus rubens 1

Southwestern North American introduced riparian scrub — RIS (Arid West Emergent Marsh Group)

Arundo donax

Arundo donax

8

Arundo donax—Salix exigua 2
Northern Great Basin semi-desert grassland group (Intermountain Semi-Desert Grassland Group)

Achnatherum hymenoides

alliance level

Californian mixed annual/perennial freshwater vernal pool / swale bottomland — VPB (California Vernal Pool Group)

Centromadia (pungens) Centromadia pungens—Lepidium dictyotum 42
Cressa truxillensis—Distichlis spicata Cressa truxillensis—Distichlis spicata Provisional 7
Eleocharis macrostachya Eleocharis macrostachya 9
Eleocharis macrostachya(—Pleuropogon californicus) Provisional 4
Eryngium aristulatum Hemizonia congesta Provisional 10
Grindelia (camporum, stricta) Grindelia camporum 10
Lasthenia fremontii—Distichlis spicata (alliance level) 1
Downingia pulchella—Cressa truxillensis 1
Frankenia salina—Psilocarphus brevissimus Provisional 6
Limnanthes douglasii ssp. rosea—Pleuropogon californicus 2
Lasthenia fremontii—-Downingia (bicornuta) (alliance level) 3
Downingia (bicornuta, cuspidata) 2
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Macro | Group | Alliance Association # of
group surveys
Downingia insighis—Psilocarphus brevissimus 1
Eryngium (vaseyi, castrense) 13
Lasthenia fremontii Provisional 3
Lasthenia fremontii-Downingia bicornuta 1
Lasthenia fremontii-Downingia ornatissima 24
Lasthenia glaberrima Lasthenia glaberrima—Downingia insignis 1
Lasthenia glaberrima—Lupinus bicolor 1
Lasthenia glaberrima—Pleuropogon californicus 0
Layia fremontii—Achyrachaena mollis Layia fremontii—Achyrachaena mollis 32
Plagiobothrys austiniae—Achyrachaena mollis 6
Montia fontana—Sidalcea calycosa Montia fontana—Sidalcea calycosa 2
(Trifolium variegatum—Vulpia bromoides)—Hypochaeris glabra—
Trifolium variegatum Leontodon taraxacoides 5
Trifolium gracilentum 5
Trifolium variegatum—Hesperevax caulescens 5
Trifolium variegatum—Juncus bufonius 17
Trifolium variegatum—Lolium perenne—Leontodon taraxacoides 0

California warm temperate marsh/seep — WTM (Western North American Maritime Lowland Wet Meadow & Seep Herbaceous 3
Group and Vancouverian & Rocky Mountain Montane Wet Meadow Group)

Artemisia douglasiana Provisional Artemisia douglasiana Provisional 8
Carex barbarae Carex barbarae 5
Equisetum (arvense, variegatum, hyemale)
Provisional Equisetum hyemale Provisional 1
Juncus (oxymeris, xiphioides) Provisional Juncus xiphioides Provisional 1
Juncus arcticus (var. balticus, mexicanus) Juncus arcticus var. balticus 10
Juncus arcticus var. balticus—Carex praegracilis 2
Juncus arcticus var. balticus—Lepidium latifolium Provisional 2
Juncus arcticus var. mexicanus 4
Leymus triticoides Leymus triticoides 38
Leymus triticoides—Bromus spp.—Avena spp. 7
Mimulus (guttatus) Mimulus guttatus—Vulpia microstachys Serpentine 1
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Macro | Group | Alliance Association # of
group surveys
Muhlenbergia rigens Muhlenbergia rigens 1

Arid West freshwater emergent marsh — FEM (Western North American Temperate Interior Freshwater Marsh Group and

Temperate Pacific Tidal Salt & Brackish Marsh Group) 1
Phragmites australis Phragmites australis 0
Schoenoplectus acutus (alliance level) 1

Schoenoplectus acutus 35
Schoenoplectus acutus—Phragmites australis 10
Schoenoplectus californicus (alliance level) 4
Schoenoplectus californicus 5
Schoenoplectus californicus—Schoenoplectus acutus Provisional 10
Typha (angustifolia, domingensis, latifolia) (alliance level) 2
Typha angustifolia 5
Typha domingensis 2
Typha latifolia 22
| Vancouverian coastal/tidal marsh and meadow (Vancouverian Freshwater Coastal Marsh & Meadow Group)
Juncus effusus Juncus effusus 2

Southwestern North American alkali marsh/seep vegetation — SAM (North American Warm Desert Alkaline Herb Marsh & Seep Group)

Anemopsis californica Anemopsis californica Provisional 3
Schoenoplectus americanus Schoenoplectus americanus 1
Sporobolus airoides Sporobolus airoides 33
Sporobolus airoides/Allenrolfea occidentalis 2
Southwestern North American salt basin and high marsh group — SSB (North American Warm Desert Alkaline Scrub & Herb Playa &
Wet Flat Group)
Arthrocnemum subterminale Arthrocnemum subterminale Provisional 1
Frankenia salina (alliance level) 2
Frankenia salina 17
Frankenia salina—Distichlis spicata 16
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APPENDIX 1. Protocol and field forms used for vegetation sampling in 2010 and 2011.

CALIFORNIA NATIVE PLANT SOCIETY / DEPARTMENT OF FISH AND GAME
PROTOCOL FOR COMBINED VEGETATION RAPID ASSESSMENT
AND RELEVE SAMPLING FIELD FORM
(July 15, 2010)

Introduction

This protocol describes the methodology for both the relevé and rapid assessment vegetation
sampling techniques as recorded in the combined relevé and rapid assessment field survey form
dated March 22, 2010. The same environmental data are collected for both techniques.
However, the relevé sample is plot-based, with each species in the plot and its cover being
recorded. The rapid assessment sample is based not on a plot but on the entire stand, with 12-20
of the dominant or characteristic species and their cover values recorded. For more background
on the relevé and rapid assessment sampling methods, see the relevé and rapid assessment

protocols at www.cnps.org.

Selecting stands to sample:

To start either the relevé or rapid assessment method, a stand of vegetation needs to be defined.
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.

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

The structural and compositional features of a stand are often combined into a term called
homogeneity. For an area of vegetated ground to meet the requirements of a stand, it must be
homogeneous (uniform in structure and composition throughout).

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
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vegetation mapping project), or you may want to sample all of them (e.qg., to define a rare
vegetation type and/or compare site quality between the few remaining stands).

For the rapid assessment method, you will collect data based on the entire stand.

Selecting a plot to sample within in a stand (for relevés only):

Because many stands are large, it may be difficult to summarize the species composition, cover,
and structure of an entire stand. We are also usually trying to capture the most information as
efficiently as possible. 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 judgment 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 relevés of the same type of vegetation to be analyzed in a study need to be the same size.
Plot shape and size are somewhat dependent on the type of vegetation under study. Therefore,
general guidelines for plot sizes of tree-, shrub-, and herbaceous communities have been
established. Sufficient work has been done in temperate vegetation to be confident the following
conventions will capture species richness:

Herbaceous communities: 100 sg. m plot

Special herbaceous communities, such as vernal pools, fens: 10 sq m plot

Shrublands and Riparian forest/woodlands: 400 sg. m plot

Open desert and other shrublands with widely dispersed but regularly occurring woody
species: 1000 sg. m plot

Upland Forest and woodland communities: 1000 sq. m plot

Plot Shape

A relevé has no fixed shape, though plot shape should reflect the character of the stand. If the
stand is about the same size as a relevé, the plot boundaries may be similar to that of the entire
stand. If we are sampling streamside riparian or other linear communities, 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.
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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).

Definitions of fields in the protocol

Relevé or Rapid Assessment: Circle the method that you are using.
LOCATIONAL/ENVIRONMENTAL DESCRIPTION

Polygon/Stand #: Number assigned either in the field or in the office prior to sampling. Itis
usually denoted with a four-letter abbreviation of the sampling location and then a four-number
sequential number of that locale (e.g. CARRO001 for Carrizo sample #1). The maximum
number of letters/numbers is eight.

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
field form for the day. On successive forms, initials of each person assisting can be recorded.
Please note: The person recording the data on the form should circle their name/initials.

GPS waypoint #: The waypoint number assigned by a Global Positioning System (GPS) unit
when marking and storing a waypoint for the sample location. Stored points should be
downloaded in the office to serve as a check on the written points and to enter into a GIS.

For relevé plots, take the waypoint in the southwest corner of the plot or in the center of a
circular plot.

GPS name: The name/number assigned to each GPS unit. This can be the serial number if
another number is not assigned.

Datum: (NAD 83) The standard GPS datum used is NAD 83. If you are using a different datum,
note it here.

Bearing, left axis at SW pt (note in degrees) of Long or Short side: For square or rectangular
plots: from the SW corner (= the GPS point location), looking towards the plot, record the
bearing of the axis to your left. If the plot is a rectangle, indicate whether the left side of the plot
is the long or short side of the rectangle by circling “long” or “short” side (no need to circle
anything for circular or square plots). If there are no stand constraints, you would choose a
circular or square plot and straight-sided plots should be set up with boundaries running in the
cardinal directions. If you choose a rectangular plot that is not constrained by the stand
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dimensions, the short side should run from east to west, while the long side should run from
north to south.

UTM coordinates: Easting (UTME) and northing (UTMN) location coordinates using the
Universal Transverse Mercator (UTM) grid. Record in writing the information from a GPS unit
or a USGS topographic map.

UTM zone: Universal Transverse Mercator zone. Zone 10 is for California west of the 120"
longitude, zone 11 is for California east of 120" longitude, which is the same as the straight
portion of California’s eastern boundary.

Error: £ The accuracy of the GPS location, when taking the UTM field reading. Please record
the error units by circling feet (ft), meters (m), or positional dilution of precision (pdop). If your
GPS does not determine error, insert N/A in this field.

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 for a rapid assessment, or circle “No” if
the waypoint was taken at a distance from the stand (such as with a binocular view of the stand).

If No, cite from waypoint to stand, distance (note in meters) & bearing (note in degrees):
An estimate of the number of meters and the compass bearing from the GPS waypoint to the
stand.

Elevation: Recorded from the GPS unit or USGS topographic map. Please circle feet (ft) or
meters (m).

Photograph #s: Write the name or initials of the camera owner, JPG/frame number, and
direction of photos (note the roll number if using film). Take four photos in the main cardinal
directions (N, E, S, W) clockwise from the north, from the GPS location. If additional photos are
taken in other directions, please note this information on the form.

Stand Size: Estimate the size of the entire stand in which the sample is taken. As a measure,
one acre is about 4000 square meters (approximately 64 x 64 m), or 208 feet by 208 feet. One
acre is similar in size to a football field.

Plot Size: If this is a relevé, circle the size of the plot.

Plot Shape: Record the length and width of the plot and circle measurement units (i.e., ft or m).
If it is a circular plot, enter radius (or just put a check mark in the space).

Exposure: (Enter actual ° and circle general category): With your back to the general uphill
direction of the slope (i.e., by facing downhill of the slope), read degrees of the compass for the
aspect or the direction you are standing, using degrees from north, adjusted for declination.
Average the reading over the entire stand, even if you are sampling a relevé plot, since your plot
is representative of the stand. If estimating the exposure, write “N/A” for the actual degrees, and
circle the general category chosen. “Variable” may be selected if the same, homogenous stand
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of vegetation occurs across a varied range of slope exposures. Select “all” if stand is on top of a
knoll that slopes in all directions or if the same, homogenous stand of vegetation occurs across
all ranges of slope.

Steepness: (Enter actual ° and circle general category): Read degree slope from a compass or
clinometer. If estimating, write “N/A” for the actual degrees, and circle the general category
chosen. Make sure to average the reading across the entire stand even if you are sampling in a
releve plot.

Topography: First assess the broad (macro) topographic feature or general position of the stand
in the surrounding watershed, that is, the stand is at the bottom, lower (1/3 of slope), middle (1/3
of slope), upper (1/3 of slope), or at the top. Circle all of the positions that apply. Then, assess
the local (micro) topographic features or the lay of the area (e.g., surface is flat or concave).
Circle only one of the microtopographic descriptors.

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 Texture: Record soil texture that is characteristic of the site (e.g., coarse loamy sand, sandy
clay loam). See soil texture key and code list for types.

Upland or Wetland/Riparian (circle one): Indicate if the stand is in an upland or a wetland.
There are only two options. Wetland and riparian are one category. Note that a site need not be
officially delineated as a wetland to qualify as such in this context (e.g., seasonally wet
meadow).

% Surface cover (abiotic substrates). It is helpful to imagine “mowing off” all of the live
vegetation at the base of the plants and removing it — you will be estimating what is left covering
the surface. The total should sum to 100%. Note that non-vascular cover (lichens, mosses,
cryptobiotic crusts) is not estimated in this section.

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

substrate below the water.

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

% Litter: Percent surface cover of litter, duff, or wood on the ground.

% Bedrock: Percent surface cover of bedrock.

% Boulders: Percent surface cover of rocks > 60 cm in diameter.

% Stone: Percent surface cover of rocks 25-60 cm in diameter.

% Cobble:  Percent surface cover of rocks 7.5 to 25 cm in diameter.

% Gravel:  Percent surface cover of rocks 2 mm to 7.5 cm in diameter.

% Fines: Percent surface cover of bare ground and fine sediment (e.g. dirt) <2 mm
in diameter.
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% Current year bioturbation: Estimate the percent of the sample or stand exhibiting soil
disturbance by fossorial organisms (any organism that lives underground). Do not include
disturbance by ungulates. Note that this is a separate estimation from surface cover.

Past bioturbation present? Circle Yes if there is evidence of bioturbation from previous years.

% Hoof punch: Note the percent of the sample or stand surface that has been punched down by
hooves (cattle or native grazers) in wet soil.

Fire Evidence: Circle Yes if there is visible evidence of fire, and note the type of evidence in
the “Site history, stand age and comments section,” for example, “charred dead stems of Quercus
berberidifolia extending 2 feet above resprouting shrubs.” If you are certain of the year of the
fire, put this in the Site history section. If there is no visible evidence of fire, select No. If the
stand includes fire-following plants, but there is no other physical evidence of fire, select No and
comment in the site history.

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 fine-
textured sediments, high litter/duff build-up, multi-storied vegetation structure, or other stand
dynamics.

Disturbance code / Intensity (L,M,H): 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). For invasive exotics, divide the total exotic cover (e.g. 25% Bromus diandrus +
8% Bromus madritensis + 5% Centaurea melitensis = 38% total exotics) by the total % cover of
all the layers when added up (e.g. 15% tree + 5% low tree + 25% shrub + 40% herbs = 85%
total) and multiply by 100 to get the % relative cover of exotics (e.g. 38% total exotics/85% total
cover = 45% relative exotic cover). L = 0-33% relative cover of exotics; M =34-66% relative
cover, and H = > 66% relative cover. See code list for impacts.

Il. HABITAT AND VEGETATION DESCRIPTION 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 DBH: Record tree size classes 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 diameter at breast height (dbh) of each trunk (standard breast
height is 4.5ft/137cm). When marking the main size class, make sure to estimate the mean
diameter of all trees over the entire stand, and weight the mean if there are some larger tree
dbh’s. The “T6 multi-layered” dbh size class contains a multi-layered tree canopy (with a size
class T3 and/or T4 layer growing under a T5 layer and a distinct height separation between the
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classes) exceeding 60% total cover. Stands in the T6 class need also to contain at least 10%
cover of size class 5 (>24” dbh) trees growing over a distinct layer with at least 10% combined
cover of trees in size classes 3 or 4 (>11-24” dbh).

Shrub (mark one): Record shrub size classes when shrub canopy closure exceeds 10 percent
(except in desert types). You can record shrub size class by circling the class that is predominant
in the survey. Shrub 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).

Herb (mark one):  Record herb height when herbaceous cover exceeds 2 percent. You can record
herb class by the size class that is predominant in the survey (H1 or H2). This height class is
based on the average plant height at maturity, not necessarily at the time of observation.

Overall cover of vegetation

Provide an estimate of cover for the following categories below (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. The porosity of the vegetation should be taken into consideration when
estimating percent cover (how much of the sky can you see when you are standing under the
canopy of a tree, or how much light passes through the canopy of the shrub layer?).

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%, 25-
39%, 40-59%, 60-100%. While keeping these intervals in mind, you can then refine your
estimate to a specific percentage for each category below.

% Total Non-Vasc cover: The total cover of all lichens, bryophytes (mosses, liverworts,
hornworts), and cryptogrammic crust on substrate surfaces including downed logs, rocks and
soil, but not on standing or inclined trees or vertical rock surfaces.

% Total Vasc Veg cover: The total cover of all vascular vegetation taking into consideration
the porosity, or the holes, in the vegetation. This is an estimate of the absolute vegetation cover,
disregarding overlap of the various tree, shrub, and/or herbaceous layers and species.

% Cover

% Conifer Tree /Hardwood Tree: The total foliar cover (considering porosity) of all live tree
species, disregarding overlap of individual trees. Estimate conifer and hardwood covers
separately. Please note: These cover values should not include the coverage of regenerating

tree species (i.e., tree seedlings and saplings).

% Regenerating Tree: The total foliar cover of seedlings and saplings, disregarding overlap of
individual recruits. See seedling and sapling definitions below.
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%Shrub: The total foliar cover (considering porosity) of all live shrub species disregarding
overlap of individual shrubs.

%Herbaceous: The total cover (considering porosity) of all herbaceous species, disregarding
overlap of individual herbs.

Height Class

Modal height for conifer tree /hardwood tree, shrub, and herbaceous categories: Provide an
estimate of height for each category listed. Record an average height value per each category by
estimating the mean height for each group. Please use the following height intervals to record a
height class: 01 =< 1/2m, 02=1/2-1m, 03 = 1-2 m, 04 = 2-5m, 05 = 5-10 m, 06 = 10-15 m,

07 = 15-20 m, 08 = 20-35 m, 09 = 35-50 m, 10 => 50m.

Species list and coverage

For rapid assessments, list the 10-20 species that are dominant or that are characteristically
consistent throughout the stand. These species may or may not be abundant, but they should be
constant representatives in the survey. 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.

For relevés, list all species present in the plot, using the second species list page if necessary.

For both sample types, provide the stratum where:

T = Tree. A woody perennial plant that has a single trunk.

S = Shrub. A perennial, woody plant that is multi-branched and doesn’t die back to the ground
every year.

H = Herb. An annual or perennial that dies down to ground level every year.

E = Seedling. A tree species clearly of a very young age that is less than 1” dbh.

A = Sapling. 1" - <6" dbh and young in age, OR small trees that are less than 1”diameter at
breast height and are clearly of appreciable age and kept short by repeated browsing or burning.
N = Non-vascular. Includes mosses, liverworts, hornworts, cryptogamic crust, lichens, and
algae.

Be consistent and don’t break up a single species into two separate strata. The only time it
would be appropriate to do so is when one or more tree species are regenerating, in which case
the Seedling and/or Sapling strata should be recorded for that species. These may be noted on
the same line, e.g.:

Strata Species %Cover C

T/E/A | Quercus douglasii 40/<1/<1
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If a species collection is made, it should be indicated in the collection column with a “C” (for
collected). If the species is later keyed out, cross out the species name or description and write
the keyed species name in pen on the data sheet. Do not erase what was written in the field,
because this information can be used if specimens get mixed up later. If the specimen is then
thrown out, the “C” in the collection column should be crossed out. If the specimen is kept but is
still not confidently identified, add a “U” to the “C” in the collection column (CU = collected and
unconfirmed). In this case the unconfirmed species epithet should be put in parentheses [e.g.
Hordeum (murinum)]. If the specimen is kept and is confidently identified, add a “C” to the
existing “C” in the collection column (CC = Collected and confirmed).

Use Jepson Manual nomenclature. Write out the genus and species of the plant. Do not
abbreviate. When uncertain of an identification (which you intend to confirm later) use
parentheses to indicate what part of the determination needs to be confirmed. For example, you
could write out Brassica (nigra) if you are sure it is a Brassica but you need further clarification
on the specific epithet.

Provide the % absolute aerial cover for each species listed. When estimating, it is often helpful
to think of coverage in terms of the following cover intervals at first:

<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. All species
percent covers may total over 100% because of overlap.

Include the percent cover of snags (standing dead) of trees and shrubs. Note their species, if
known, in the “Stand history, stand age and comments” section.

For rapid assessments, make sure that the major non-native species occurring in the stand also
are listed in the space provided in the species list with their strata and % cover. For relevés, all
non-native species should be included in the species list.

Unusual species: List species that are locally or regionally rare, endangered, or atypical (e.g.,
range extension or range limit) within the stand. This field will be useful to the Program for
obtaining data on regionally or locally significant populations of plants.

INTERPRETATION OF STAND

Field-assessed vegetation alliance name: Name of alliance or habitat following the most recent
CNPS classification system or the Manual of California Vegetation (Sawyer J.O., Keeler-Wolf
T., and Evens, J. 2009). Please use scientific 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. A
diagnostic species is consistently found in some vegetation types but not others.
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Please note: The field-assessed alliance name may not exist in the present classification, in
which case you can provide a new alliance name in this field. If this is the case, also make sure
to state that it is not in the MCV under the explanation for “Confidence in alliance
identification.”

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 douglasii/Toxicodendron diversilobum).
Species in the same stratum are separated with a dash (e.g., Quercus lobata-Quercus douglasii).

Please note: The field-assessed association name may not exist in the present classification, in
which you can provide a new association name in this field.

Adjacent Alliances/direction: Identify other vegetation types that are directly adjacent to the
stand being assessed by noting the dominant species (or known type). Also note the distance
away in meters from the GPS waypoint and the direction in degrees aspect that the adjacent
alliance is found

(e.g., Amsinckia tessellata / 50m, 360° N Eriogonum fasciculatum /100m, 110°).

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.

Explain: Please elaborate if your “Confidence in Identification” is low or moderate. 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.

Phenology: Indicate early (E), peak (P) or late (L) phenology for each of the strata.

Other identification problems or mapping issues: Discuss any further problems with the
identification of the assessment or issues that may be of interest to mappers. Note if this sample
represents a type that is likely too small to map. If it does, how much of the likely mapping unit
would be comprised of this type. For example: “this sample represents the top of kangaroo rat
precincts in this general area, which are surrounded by vegetation represented by CARR000X;
this type makes up 10% of the mapping unit.”

Is polygon >1 type: Yes / No (circle one): In areas that have been delineated as polygons on
aerial photographs/imagery for a vegetation-mapping project, assess if the polygon is mapped as
a single stand. “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.

If yes, explain: If “Yes” above, explain the other vegetation alliances that are included within
the polygon, and explain the amount and location that they cover in the polygon.
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CNPS and CDFG Combined Vegetation Rapid Assessment and Relevé Field Form

Relevé or Rapid Assessment (circle one) (Revised July 15 2010) Project Code:
For Office Use: Final database #: | Final vegetation type | Alliance
name: Association
L. LOCATIONAL/ENVIRONMENTAL DESCRIPTION
Polygon/Stand #: Air photo: | Date: Name(s) of surveyors (circle recorder):
GPS wypt#: GPS name: Datum: or NADS3. Bearing, left axis at SW pt (degrees) of Long / Short side
vomMme_. o OUrmasN_. . Fome: 10/ 11 (circle one) Error: + ft / m/ pdop
GPS within stand? Yes / No  If No, cite from waypoint to stand, distance (meters) & bearing (degrees)
Elevation: ft /m Camera Name/Photograph #'s
Stand Size (acres): <1, 1-5, >5| Plot Size (m°): 10/ 100/ 400 / 1000 | Plot Shape ___x___ ft/ m or Circle Radius ft/m
Exposure, Actual : NE NW SE SW Flat Variable All | Steepness, Actual *: 0° 1-5° 525° =25
Topography: Macro: top wupper mid lower bottom | Micre: convex flat concave undulating
Geology code: Soil Texture code: |  Upland or Wetland/Riparian (circle one)
% Surface cover: {Incl. outcrops) (>60cm diam) (25-60cm)  (7.5-25cm}  (2mm-7.5¢cm) (Incl sand, mud)
H20: BA Stems: Litter: Bedrock: Boulder: Stone: Cobble: Gravel: Fines: =100%
% Current year bioturbation Past bioturbation present? Yes / No | % Hoof punch

Fire evidence: Yes / No (circle one) If ves, deseribe in Site history section, including date of fire, if known

Site history, stand age, comments:

Disturbance code / Intensity (1.,M,H): / / f ! / “Other” /

II. HABITAT AND VEGETATION DESCRIPTION

Tree DBH : 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 TS, >60% cover)
Shrub: 51 seedling (<3 yr. old), 82 young (<1% dead), 83 mature (1-25% dead), S4 decadent (>25% dead)

Herbaceous: H1{<12"plantht), H2 (>12"ht.) % Non-Vasc cover: Total % Vasc Veg cover:
% Cover - Conifer tree / Hardwood tree: / Regenerating Tree: Shrub: Herbaceous:
Height Class - Conifer tree / Hardwood tree: / Regenerating Tree: Shrub: Herbaceous:

Height classes: 01=<1/2m 02=1/2-1m 03=1-2Zm 04=2-3m 05=5-10m 06=10-15m 07=15-20m 08=20-35m 09=35-30m 10=>50m

Species, Stratum, and % cover. Stratum categories: T=Tree, S = Shrub, H= Herb, E = 5Eedling, A = SApling, N= Non-vascular.
% cover intervals for reference: <1%, 1-5%, >5-15%, >15-25%, >25-50%, >50-75%, 75%.

Strata| Species % cover | C [Strata Species o cover |

Unusual species:

III. INTERPRETATION OF STAND

Field-assessed vegetation alliance name:

Field-assessed association name (optional ):

Adjacent alliances/direction: / . /

Confidence in alliance identification: L. M H  Explaim:
Phenology (E,P,L): Herb Shrub Tree Other identification or mapping information:

Is poly =1 type: Yes / No__If yes, explain:
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CNPS and CDFG Combined Vegetation Rapid Assessment and Relevé Field Form
RELEVE SPECIES SHEET (Revised 3/22/2010)

Page of Polygon/Stand #:

Stratum categories: T = Tree, S = Shrub, H = Herb, E = SEedling, A = SApling, and N=Non-vascular
% Cover Intervals for reference: r = trace, <1%, 1-5%, >5-15%, =>15-25%, =25-50%, =50-75%, >75%

Strata

Vascular plant name or lichen/bryophyte

% Cover

Collection

Final species determination
(or DBH)
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APPENDIX 2. List of plants analyzed in all surveys of the Great Valley Ecoregion with scientific
names and nativity status accepted by UCB (2009) and codes and common names by USDA-
NRCS (2011).

‘ Code ‘ Species Name Common Name Family ‘ Native ‘
ABIES Abies sp. fir Pinaceae Yes
ABTH Abutilon theophrasti velvetleaf Malvaceae No
ACMA3 Acer macrophyllum bigleaf maple Aceraceae Yes
ACNE2 Acer negundo boxelder Aceraceae Yes
ACSA2 Acer saccharinum silver maple Aceraceae No
ACMI2 Achillea millefolium common yarrow Asteraceae Yes
ACHNA Achnatherum sp. needlegrass Poaceae Yes
ACHY Achnatherum hymenoides Indian ricegrass Poaceae Yes
ACLES8 Achnatherum lemmonii Lemmon's needlegrass Poaceae Yes
ACSP12 Achnatherum speciosum desert needlegrass Poaceae Yes
ACMO2 Achyrachaena mollis blow wives Asteraceae Yes
ACRE3 Acroptilon repens hardheads Asteraceae No
ADFA Adenostoma fasciculatum chamise Rosaceae Yes
ADIAN Adiantum sp. maidenhair fern Pteridaceae Yes
AETR Aegilops triuncialis barbed goatgrass Poaceae No
AECA Aesculus californica California buckeye Hippocastanaceae Yes
AGOSE Agoseris sp. agoseris Asteraceae Yes
AGROS2  Agrostis sp. bentgrass Poaceae No
AGAV Agrostis avenacea Pacific bentgrass Poaceae No
AGEL4 Agrostis elliottiana Elliott's bentgrass Poaceae Yes
AGEX Agrostis exarata spike bentgrass Poaceae Yes
AGGI2 Agrostis gigantea redtop Poaceae No
AGID Agrostis idahoensis Idaho bentgrass Poaceae Yes
AGMI3 Agrostis microphylla small-leaf bentgrass Poaceae Yes
AGPA8 Agrostis pallens seashore bentgrass Poaceae Yes
AIAL Ailanthus altissima tree of heaven Simaroubaceae No
AICA Aira caryophyllea silver hairgrass Poaceae No
ALJU Albizia julibrissin silktree Fabaceae No
ALTR7 Alisma triviale northern water plantain Alismataceae Yes
ALOC2 Allenrolfea occidentalis iodinebush Chenopodiaceae Yes
ALLIU Allium sp. onion Liliaceae Yes
ALAM2 Allium amplectens narrowleaf onion Liliaceae Yes
ALHY Allium hyalinum glassy onion Liliaceae Yes

Allium peninsulare var.

ALPEP2 peninsulare penisula onion Liliaceae Yes
ALSE3 Allium serra jeweled onion Liliaceae Yes
ALTU Allium tuolumnense Rawhide HIll onion Liliaceae Yes
ALRH2 Alnus rhombifolia white alder Betulaceae Yes
ALSA3 Alopecurus saccatus Pacific foxtail Poaceae Yes
AMARA Amaranthus pigweed Amaranthaceae Yes
AMAL Amaranthus albus prostrate pigweed Amaranthaceae No
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Code Species Name Common Name Family \ Native \
AMBL Amaranthus blitoides mat amaranth Amaranthaceae Yes
AMCA Amaranthus californicus California amaranth Amaranthaceae Yes
AMBRO Ambrosia sp. ragweed Asteraceae Yes
AMAC2 Ambrosia acanthicarpa flatspine bur ragweed Asteraceae Yes
AMAR2 Ambrosia artemisiifolia annual ragweed Asteraceae No
AMPS Ambrosia psilostachya Cuman ragweed Asteraceae Yes
AMSA7Y Ambrosia salsola common cheese-bush Asteraceae Yes
AMVI2 Ammi visnaga toothpickweed Apiaceae No
AMSIN Amsinckia sp. fiddleneck Boraginaceae Yes
AMEA2 Amsinckia eastwoodiae Eastwood's fiddleneck Boraginaceae Yes
AMLY Amsinckia lycopsoides tarweed fiddleneck Boraginaceae Yes
AMME Amsinckia menziesii Menzies' fiddleneck Boraginaceae Yes
AMTE3 Amsinckia tessellata bristly fiddleneck Boraginaceae Yes
ANAR Anagallis arvensis scarlet pimpernel Primulaceae No
ANMI4 Anagallis minima chaffweed Primulaceae Yes

western pearly
ANMA Anaphalis margaritacea everlasting Asteraceae Yes

Andropogon glomeratus var. roughglume bushy

ANGLS scabriglumis bluestem Poaceae Yes
ANCA10 Anemopsis californica yerba mansa Saururaceae Yes
ANGE3 Antennaria geyeri pinewoods pussytoes Asteraceae Yes
ANCO2 Anthemis cotula stinking chamomile Asteraceae No
ANCA14 Anthriscus caucalis bur chervil Apiaceae No
APAR2 Aphanes arvensis field parsley piert Rosaceae No
APGR2 Apium graveolens wild celery Apiaceae No
APCA Apocynum cannabinum Indianhemp Apocynaceae Yes
ARCTO3 | Arctostaphylos manzanita Ericaceae Yes
ARMA Arctostaphylos manzanita whiteleaf manzanita Ericaceae Yes
ARMY Arctostaphylos myrtifolia lone manzanita Ericaceae Yes

sticky whiteleaf
ARVI4 Arctostaphylos viscida manzanita Ericaceae Yes
ARAN7 Argentina anserina silverweed cinquefoil Rosaceae Yes
AROL Aristida oligantha prairie threeawn Poaceae Yes

California dutchman's
ARCA10 Aristolochia californica pipe Aristolochiaceae Yes
ARTEM Artemisia sp. sagebrush Asteraceae Yes
ARCA11 Artemisia californica coastal sagebrush Asteraceae Yes
ARDO3 Artemisia douglasiana Douglas' sagewort Asteraceae Yes
ARDR4 Artemisia dracunculus tarragon Asteraceae Yes
ARLU Artemisia ludoviciana white sagebrush Asteraceae Yes
ARTR2 Artemisia tridentata big sagebrush Asteraceae Yes
ARSU11 Arthrocnemum subterminale Parish's glasswort Chenopodiaceae Yes
ARDO4 Arundo donax giant reed Poaceae No
ASCLE Asclepias sp. milkweed Asclepiadaceae Yes
ASCA3 Asclepias californica California milkweed Asclepiadaceae Yes
ASER2 Asclepias erosa desert milkweed Asclepiadaceae Yes
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Code Species Name Common Name Family \ Native \
Mexican whorled

ASFA Asclepias fascicularis milkweed Asclepiadaceae Yes
ASSP Asclepias speciosa showy milkweed Asclepiadaceae Yes
ASOF Asparagus officinalis garden asparagus Liliaceae No

ASTER Aster sp. aster Asteraceae Yes
ASTRA Astragalus sp. milkvetch Fabaceae Yes
ASDI3 Astragalus didymocarpus dwarf white milkvetch Fabaceae Yes

Gambel's dwarf

ASGA Astragalus gambelianus milkvetch Fabaceae Yes
ASLES Astragalus lentiginosus freckled milkvetch Fabaceae Yes
ASTEF Astragalus tener var. ferrisiae Ferris' milkvetch Fabaceae Yes
ASTET2 Astragalus tener var. tener alkali milkvetch Fabaceae Yes
ATPU Athysanus pusillus common sandweed Brassicaceae Yes
ATAR2 Atriplex argentea silverscale saltbush Chenopodiaceae Yes
ATCO2 Atriplex cordulata heartscale Chenopodiaceae Yes
ATCO3 Atriplex coronata crownscale Chenopodiaceae Yes
ATFR Atriplex fruticulosa ball saltbush Chenopodiaceae Yes
ATLE Atriplex lentiformis big saltbush Chenopodiaceae Yes
ATPO Atriplex polycarpa cattle saltbush Chenopodiaceae Yes
ATPR Atriplex prostrata triangle orache Chenopodiaceae No

ATRO Atriplex rosea tumbling saltweed Chenopodiaceae No

ATSE Atriplex semibaccata Australian saltbush Chenopodiaceae No

ATSP Atriplex spinifera spinescale saltbush Chenopodiaceae Yes
AVENA Avena sp. oat Poaceae No

AVBA Avena barbata slender oat Poaceae No

AVFA Avena fatua wild oat Poaceae No

AZOLL Azolla sp. mosquitofern Azollaceae Yes
AZFI Azolla filiculoides Pacific mosquitofern Azollaceae Yes
BACCH Baccharis sp. baccharis Asteraceae Yes
BADO Baccharis douglasii saltmarsh baccharis Asteraceae Yes
BAPI Baccharis pilularis coyotebrush Asteraceae Yes
BASA4 Baccharis salicifolia mule-fat Asteraceae Yes
BASSI Bassia sp. smotherweed Chenopodiaceae Yes
BACA21 Bassia californica rusty molly Chenopodiaceae Yes
BAHY Bassia hyssopifolia fivehorn smotherweed Chenopodiaceae No

BASC5 Bassia scoparia burningbush Chenopodiaceae Yes
BEER Berula erecta cutleaf waterparsnip Apiaceae Yes
BIDEN Bidens sp. beggarticks Asteraceae Yes
BIFR Bidens frondosa devil's beggartick Asteraceae Yes
BILA Bidens laevis smooth beggartick Asteraceae Yes

Blennosperma nanum var.

BLNAN nanum common stickyseed Asteraceae Yes
BOEHM Boehmeria sp. false nettle Urticaceae No

BONI2 Boehmeria nivea Chinese grass Urticaceae No

BOGL9 Bolboschoenus glaucus glaucous scirpus Cyperaceae Yes
BOCAC Bombycilaena californica var. g-tips Asteraceae Yes
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Code Species Name Common Name Family \ Native \
californica
BRDI2 Brachypodium distachyon purple false brome Poaceae No
BRASE Brasenia sp. brasenia Cabombaceae Yes
BRASS2 Brassica sp. mustard Brassicaceae No
BRNI Brassica nigra black mustard Brassicaceae No
BRRA Brassica rapa field mustard Brassicaceae No
BRTO Brassica tournefortii Asian mustard Brassicaceae No
BRCA3 Brickellia californica California brickellbush Asteraceae Yes
BRMA Briza maxima big quakinggrass Poaceae No
BRMI2 Briza minor little quakinggrass Poaceae No
BRODI Brodiaea sp. brodiaea Liliaceae Yes
BRAP Brodiaea appendiculata appendage brodiaea Liliaceae Yes
BRCA4 Brodiaea californica California brodiaea Liliaceae Yes
BRCO3 Brodiaea coronaria crown brodiaea Liliaceae Yes
BREL Brodiaea elegans harvest brodiaea Liliaceae Yes
BRMI3 Brodiaea minor vernalpool brodiaea Liliaceae Yes
BRST Brodiaea stellaris starflower brodiaea Liliaceae Yes
BROMU Bromus sp. brome Poaceae No
BRAR3 Bromus arenarius Australian brome Poaceae No
BRAR4 Bromus arizonicus Arizona brome Poaceae Yes
BRBEG6 Bromus berteroanus Chilean chess Poaceae No
BRCAS Bromus carinatus California brome Poaceae Yes
BRCA6 Bromus catharticus rescuegrass Poaceae No
BRDI3 Bromus diandrus ripgut brome Poaceae No
BRHO2 Bromus hordeaceus soft brome Poaceae No
BRMA3 Bromus madritensis compact brome Poaceae No
BRRU2 Bromus rubens red brome Poaceae No
BRST2 Bromus sterilis poverty brome Poaceae No
BRTE Bromus tectorum cheatgrass Poaceae No
CACTXX | Cactaceae sp. cactus Cactaceae Yes
CALAM Calamagrostis sp. reedgrass Poaceae Yes
CACI2 Calandrinia ciliata fringed redmaids Portulacaceae Yes
CALLI6 Callitriche sp. water-starwort Callitrichaceae Yes
twoheaded water-
CAHES3 Callitriche heterophylla starwort Callitrichaceae Yes
CAMA3 Callitriche marginata winged water-starwort Callitrichaceae Yes
CALOC Calochortus sp. mariposa lily Liliaceae Yes
CAAL2 Calochortus albus white fairy-lantern Liliaceae Yes
CALU9 Calochortus luteus yellow mariposa lily Liliaceae Yes
CAVE3 Calochortus venustus butterfly mariposa lily Liliaceae Yes
CALYC Calycadenia sp. western rosinweed Asteraceae Yes
Fremont's western
CAFR Calycadenia fremontii rosinweed Asteraceae Yes
CAMU3 Calycadenia multiglandulosa sticky western rosinweed = Asteraceae Yes
Oregon western
CATRS3 Calycadenia truncata rosinweed Asteraceae Yes
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CAOC5 Calycanthus occidentalis western sweetshrub Calycanthaceae Yes
CALYS Calystegia sp. false bindweed Convolvulaceae Yes

Calystegia occidentalis ssp.
CAOCF fulcrata chaparral false bindweed Convolvulaceae Yes
CASE13 Calystegia sepium hedge false bindweed Convolvulaceae Yes
CAMAS Camassia sp. camas Liliaceae Yes
CAMIS Camissonia sp. suncup Onagraceae Yes
Camissonia boothii ssp.
CABOD decorticans shredding suncup Onagraceae Yes
CACA33 Camissonia campestris Mojave suncup Onagraceae Yes
CACO34 | Camissonia contorta plains evening primrose = Onagraceae Yes
CAMI22 Camissonia micrantha miniature suncup Onagraceae Yes
CAPA39 Camissonia parvula Lewis River suncup Onagraceae Yes
CANBY Canbya sp. pygmypoppy Papaveraceae Yes
CABU2 Capsella bursa-pastoris shepherd's purse Brassicaceae No
CAOL Cardamine oligosperma little western bittercress Brassicaceae Yes
CAPUG Cardaria pubescens hairy whitetop Brassicaceae No
CARDU Carduus sp. plumeless thistle Asteraceae No
CAPY2 Carduus pycnocephalus Italian plumeless thistle Asteraceae No
CATE2 Carduus tenuiflorus winged plumeless thistle = Asteraceae No
CAREX Carex sp. sedge Cyperaceae Yes
CABA4 Carex barbarae Santa Barbara sedge Cyperaceae Yes
CADES8 Carex densa dense sedge Cyperaceae Yes
CANU5 Carex nudata naked sedge Cyperaceae Yes
CAPR5 Carex praegracilis clustered field sedge Cyperaceae Yes
CASE2 Carex serratodens twotooth sedge Cyperaceae Yes
CAVU2 Carex vulpinoidea fox sedge Cyperaceae No
CASTI2 Castilleja sp. Indian paintbrush Scrophulariaceae Yes
CAAF Castilleja affinis coast Indian paintbrush Scrophulariaceae Yes
attenuate Indian
CAAT25 Castilleja attenuata paintbrush Scrophulariaceae Yes
shortstyle Indian
CABR37 Castilleja brevistyla paintbrush Scrophulariaceae Yes
vernal pool Indian
CACA79 Castilleja campestris paintbrush Scrophulariaceae Yes
denseflower Indian
CADE29 Castilleja densiflora paintbrush Scrophulariaceae Yes
exserted Indian
CAEX14 Castilleja exserta paintbrush Scrophulariaceae Yes
CALAG8 Castilleja lacera cutleaf Indian paintbrush = Scrophulariaceae Yes
Sierra woolly Indian
CALA24 Castilleja lanata paintbrush Scrophulariaceae Yes
Castilleja rubicundula ssp.
CARUL lithospermoides cream sacs Scrophulariaceae Yes
CABI8 Catalpa bignonioides southern catalpa Bignoniaceae No
CACO38  Caulanthus coulteri Coulter's wild cabbage Brassicaceae Yes
CECU Ceanothus cuneatus buckbrush Rhamnaceae Yes
CELE2 Ceanothus leucodermis chaparral whitethorn Rhamnaceae Yes
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CETO Ceanothus tomentosus woolyleaf ceanothus Rhamnaceae Yes
CENTA Centaurea sp. knapweed Asteraceae No
CECA2 Centaurea calcitrapa red star-thistle Asteraceae No
CEME2 Centaurea melitensis Maltese star-thistle Asteraceae No
CESO3 Centaurea solstitialis yellow star-thistle Asteraceae No
CENTA2 Centaurium sp. centaury Gentianaceae Yes
CEMU2 Centaurium muehlenbergii Muhlenberg's centaury Gentianaceae Yes
CEVE3 Centaurium venustum charming centaury Gentianaceae Yes
CEPU14 Centromadia pungens common tarweed Asteraceae Yes
CENTR4  Centrostegia sp. centrostegia Polygonaceae Yes
CEOC2 Cephalanthus occidentalis common buttonbush Rubiaceae Yes
CEAR4 Cerastium arvense field chickweed Caryophyllaceae Yes
CEGL2 Cerastium glomeratum sticky chickweed Caryophyllaceae No
CEDE4 Ceratophyllum demersum coon's tail Ceratophyllaceae Yes
CEOR9 Cercis orbiculata California redbud Fabaceae Yes

Cercocarpus montanus var. birchleaf mountain

CEMOG glaber mahogany Rosaceae Yes
CHGL Chaenactis glabriuscula yellow pincushion Asteraceae Yes
CHST Chaenactis stevioides Esteve's pincushion Asteraceae Yes
CHAMA15 Chamaesyce sp. sandmat Euphorbiaceae Yes
CHAL11 Chamaesyce albomarginata whitemargin sandmat Euphorbiaceae Yes
CHMA15  Chamaesyce maculata spotted sandmat Euphorbiaceae No

CHNU9 Chamaesyce nutans eyebane Euphorbiaceae No

CHOC Chamaesyce ocellata Contura Creek sandmat = Euphorbiaceae Yes

Chamerion angustifolium ssp.

CHANC circumvagum fireweed Onagraceae Yes
CHENO Chenopodium sp. goosefoot Chenopodiaceae Yes
CHAL7 Chenopodium album lambsquarters Chenopodiaceae No

CHAM Chenopodium ambrosioides Mexican tea Chenopodiaceae No

CHAT Chenopodium atrovirens pinyon goosefoot Chenopodiaceae Yes
CHCA3 Chenopodium californicum California goosefoot Chenopodiaceae Yes
chde Chenopodium desiccatum aridland goosefoot Chenopodiaceae Yes
CHPU Chenopodium pumilio clammy goosefoot Chenopodiaceae No

CHLOR3  Chlorogalum sp. soapplant Liliaceae Yes
CHAN2 Chlorogalum angustifolium narrowleaf soap plant Liliaceae Yes
CHGR3 Chlorogalum grandiflorum red hills soap plant Liliaceae Yes
CHPO3 Chlorogalum pomeridianum wavyleaf soap plant Liliaceae Yes
CHORI2 Chorizanthe sp. spineflower Polygonaceae Yes
CHME2 Chorizanthe membranacea pink spineflower Polygonaceae Yes
CHPO4 Chorizanthe polygonoides knotweed spineflower Polygonaceae Yes
ClQu3 Cicendia quadrangularis Oregon timwort Gentianaceae Yes
CIIN Cichorium intybus chicory Asteraceae No

CICUT Cicuta sp. water hemlock Apiaceae Yes
CIDO Cicuta douglasii western water hemlock Apiaceae Yes
CIMA2 Cicuta maculata spotted water hemlock Apiaceae Yes
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CIRSI Cirsium sp. thistle Asteraceae No
CIBR2 Cirsium brevistylum clustered thistle Asteraceae Yes
CloC Cirsium occidentale cobwebby thistle Asteraceae Yes
CIvU Cirsium vulgare bull thistle Asteraceae No
CLARK Clarkia sp. clarkia Onagraceae Yes
CLAR Clarkia arcuata glandular clarkia Onagraceae Yes
CLBI Clarkia biloba twolobe clarkia Onagraceae Yes
CLCY Clarkia cylindrica speckled clarkia Onagraceae Yes
CLGR Clarkia gracilis slender clarkia Onagraceae Yes
CLPU2 Clarkia purpurea winecup clarkia Onagraceae Yes
CLUN Clarkia unguiculata elegant clarkia Onagraceae Yes
CLAYT Claytonia sp. springbeauty Portulacaceae Yes

streambank
CLPA5 Claytonia parviflora springbeauty Portulacaceae Yes
CLPE Claytonia perfoliata miner's lettuce Portulacaceae Yes
CLE