Key to Vegetation in Suisun Marsh

This vegetation key was created for vegetation types mapped and sampled in Suisun Marsh and is based on the vegetation classification developed in 1999 that followed the standards of the United States National Vegetation Classification (USNVC) as of 1999. Since then, a great deal of vegetation work has been done in California, and the state and national hierarchies have been refined. Although many alliances and associations from the original classification are equivalent to types in the current USNVC hierarchy, some have no comparable current types. These unmatched vegetation types are labeled “mapping units”.

The Suisun Marsh mapping units are not currently accepted in the USNVC because there is not enough field data to support them. In the future, when the Suisun Marsh vegetation field data is reanalyzed with a larger data set, these mapping units will either be confirmed as distinct types or renamed to better fit an existing type. In future maps, the broadly defined mapping units will not be used, but will be replaced by the corresponding USNVC vegetation types. The corresponding USNVC names for these broader level types can be found in the Suisun Marsh Vegetation Classification and Hierarchy (Appendix B).

This key is intended for use as a guide to the identification of field-based and image interpretation-based vegetation assessments. Each type that has been used in any Suisun Marsh map is followed by its mapping code in parentheses.
Mapping Key Terms and Concepts

Stand: The basic physical unit of plant communities in a landscape. It has no set size. Some vegetation stands are very small, such as certain wetland types, and some may be several square kilometers in size, such as certain forest types. A stand is defined by two main unifying characteristics:

1.  It has compositional integrity. Throughout the stand, the combination of species is similar. The stand is differentiated from adjacent stands by a discernible boundary that may be abrupt or occur indistinctly along an ecological gradient.

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, a sparse woodland occupying a slope with very shallow rocky soils would be considered a different stand from an adjacent slope with deeper, moister soil and a denser woodland or forest of the same species. 
The structural and compositional features of a stand are often combined into a term called homogeneity. For an area to meet the requirements of a stand, it must be homogeneous at the scale being considered. 

United States National Vegetation Classification (USNVC): A central organizing framework for how all vegetation in the United States is inventoried and studied, from broad scale formations (biomes) to fine scale plant communities. The purpose of the USNVC is to produce uniform statistics about vegetation resources across the nation, based on vegetation data gathered at local, regional, or national levels. 

The hierarchy units in the USNVC from highest to lowest (i.e., broadest to finest) are:

1. Class

2. Subclass 

3. Formation

4. Division

5. Macrogroup

6. Group

7. Alliance

8. Association

Alliance: Plant communities based on dominant/diagnostic species of the uppermost or dominant stratum. Accepted alliances are part of the USNVC hierarchy.  

Association: The most botanically detailed or finest-scale plant community designation based on dominant species and multiple co- or sub-dominant indicator species from any strata. Associations are part of the USNVC hierarchy. 

Plant community nomenclature: Species separated by "–" are within the same stratum; species separated by "/" are in different strata. The number that follows some plant community names is the Mapping Code used for labeling plant community polygons for the associated GIS-based plant community map.

Cover: The primary metric used to quantify the importance/abundance of a particular species or a particular vegetation layer within a stand. It is measured by estimating the aerial extent of the living plants, or the bird's-eye view looking from above, for each category. Cover in this mapping project uses the concept of "porosity" or foliar cover rather than "opacity" or crown cover. Thus, field crews are trained to estimate the amount of light versus shade produced by the canopy of a plant or a stratum by taking into account the amount of shade it casts excluding 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 shade cast by the individual or stratum which, in turn, relates to the actual amount of light available to individual species or strata beneath it. However, as a result cover estimates can vary substantially between leaf-on versus leaf-off conditions.

Absolute cover: The actual percentage of the surface area of the survey that is covered by a species or physiognomic group (trees, shrubs, herbaceous), as in "Salicornia pacifica covers 10% of the area being surveyed." Absolute cover of all species or physiognomic groups, when added together, may total greater than 100%, because this is not a proportional number and plants can overlap each other. For example, a stand could have 25% tree cover in the upper layer, 40% shrub cover in the middle layer, and 50% herbaceous cover on the ground. However, when aerial interpretation is being used, the maximum absolute value is 100%, since lower levels of vegetation cannot be seen through the overstory on aerial photographs. 

Relative cover: The percentage of surface area within a survey area that is covered either by one species relative to other species within the same physiognomic stratum (tree, shrub, herbaceous) or one stratum relative to the total vegetation cover in a polygon. Thus, 50% relative cover of Distichlis spicata in the herb layer means that D. spicata comprises half the cover of all herbaceous species within a stand, while 50% relative shrub cover means that shrubs make up half the cover of all vegetation within a stand. Relative cover values are proportional numbers that, when added together, total 100% for all the species within a stratum or each stratum within a stand of vegetation.

Dominance: Dominance refers to the preponderance of vegetation cover in a stand of uniform composition and site history. It may refer to cover of an individual species as in "dominated by Salicornia pacifica,” or it may refer to dominance by a physiognomic group, as in "dominated by herbs."  When we use the term in the key, a species is dominant if it is in relatively high cover in each stand, however, see "dominance by layer," below.

Strongly dominant: A species in the dominant life form stratum has 60% or greater relative cover.

Co-dominant:  Co-dominance refers to two or more species in a stand with similar cover. Specifically, each species has between 30% to 60% relative cover. For example in a coastal scrub stand with 5% Baccharis pilularis, 4% Frangula californica, and 3% Rubus ursinus (total 13% shrub cover), technically only the Baccharis (5/13 = 39% relative cover) and the Frangula (4/13 = 31% relative cover) would be co-dominant because Rubus would only have 23% relative cover (3/13 = 23%).

Consistent/Characteristic/Diagnostic species: Should be present in at least 80% of the stands of the type, with no restriction on cover. Relatively even spacing throughout the stand is important particularly in vegetation with low total cover since an even distribution of the diagnostic species is a much better indicator than overall cover. Characteristic species that are evenly distributed are better indicators of a type than species with higher cover and patchy distribution.  

Dominance by layer: Tree, shrub, and herbaceous layers are considered physiognomically distinct. A vegetation type is considered to belong to a certain physiognomic group if it is dominated by one layer. Layers are prioritized in order of height. If the tallest layer is dominant and characteristic (see definitions above) across multiple stands of one type, the alliance is usually named by the dominant and/or characteristic species of the tallest layer. Average covers within the dominant layer reflect the "modal" concept of the health/age/environment of a particular vegetation type. For example, a higher average cover of woody plants within a stand not recently affected by disturbance reflects a mode of general availability of water, nutrition, and equitable climate, while lower average cover under similar conditions would reflect lower availability of these things.
Woody plant: A vascular plant species that has a noticeably woody stem (e.g., shrubs and trees). It does not include herbaceous species with woody underground portions such as tubers, roots, or rhizomes.

Tree: A one-stemmed woody plant that normally grows to be greater than 5 meters tall. In some cases, trees may be multi-stemmed (ramified due to fire or other disturbance) but the height of mature plants typically exceeds 5 meters. If less than 5 meters tall, undisturbed individuals of these species are usually single-stemmed. Certain species that resemble shrubs sometimes but may be trees in other areas (e.g., Aesculus californica) are, out of statewide tradition or by the USNVC, called trees. It behooves one to memorize which species are “traditionally” placed in one life-form or another. We use the accepted lifeforms in the USNVC or the PLANTS Database (USDA NRCS 2015) to do this. 

Emergent: A plant (or vegetation layer) is considered emergent if it has a low cover and rises above a layer with more cover in the stand. For example, individual Pseudotsuga menziesii trees may comprise an emergent tree layer of 2% cover over dense Gaultheria shallon and Rubus parviflorus in the shrub understory; the stand would be considered within the Gaultheria shallon – Rubus (ursinus) Shrubland Alliance because the total tree cover is <10% and the shrub cover is >10%. Medium to tall shrubs are not considered emergent over shorter shrubs, but short trees are considered emergent over tall shrubs.  

Shrub: A multi-stemmed woody plant that is usually 0.2–5 meters tall. Definitions are blurred at the low and high ends of the height scales. At the tall end, shrubs may approach tree-size based on disturbance frequencies (e.g., old-growth re-sprouting chaparral species such as Cercocarpus montanus, Fremontodendron californicum, Prunus ilicifolia, and so forth, may frequently attain "tree size," but are still typically multi-stemmed and are considered shrubs in this key). At the short end, woody perennial herbs or sub-shrubs of various species are often difficult to categorize into a consistent life-form (e.g., Eriogonum latifolium, Lupinus chamissonis); in such instances, we refer to the PLANTS Database or “pick a lane” based on best available definitions. 

Subshrub: A multi-stemmed plant with noticeably woody stems less than 0.5 meter tall. May be easily confused with a perennial herb or small shrub. We lump them into the “shrub” category in stand tables and descriptions of vegetation types.

Shrub-characterized vegetation: Shrubs (including sub-shrubs) are evenly distributed throughout the stand, providing a consistent (even if sparse) structural component; the stand cannot be characterized as a tree stand; and one or both of the following criteria are met: (1) shrubs influence the distribution or population dynamics of other plant species; (2) shrubs play an important role in ecological processes within the stand. For the purposes of this project, shrub alliances have at least 10% absolute shrub cover. 
Herbaceous plant: Any species of plant that has no main woody stem development; includes grasses, forbs, and perennial species that die back each year.

Herb-characterized vegetation: Herbs are evenly distributed throughout the stand, providing a consistent (even if sparse) structural component and play an important role in ecological processes within the stand. The stand cannot be characterized as a tree or shrub stand.

Botanical nomenclature: We use the PLANTS Database in vegetation mapping as our standard for botanical names. In certain cases, if a plant is recognized by The Jepson Manual (second edition), but not PLANTS Database, we default to the Jepson name.

Key to Main Vegetation Divisions:

1.  Herbaceous Vegetation: Vegetation dominated by non-woody herbaceous species including grasses, graminoids, and broad-leaved herbaceous species. Tall shrub species, if present, are of lower cover than herbs (<10%). Subshrubs, if present, may form significant cover (up to 30%), but are never taller than dominant herbaceous vegetation. Trees, if present, compose <10% cover.
2. Shrub Vegetation: Vegetation dominated by woody shrubs or sub-shrubs. Trees, if present, generally have <10% cover in the stand, herbaceous species may total higher cover than shrubs, but are shorter in stature. Shrubs are always at least 10% cover.
3. Tree Vegetation: Vegetation dominated by trees (at least 5 m tall). Tree canopy may be as low as 10% over denser sub-canopies of shrub and herbaceous species.
1. Herbaceous Vegetation:
a. Vegetation dominated by grass or grass-like species 
i. Upland grasslands generally not associated with saturated soil or tidal influence throughout the growing season, shrubs generally less than 10% cover or, if more, sub-shrubs are over-topped by the dominant grass species. If Distichlis spicata and/or Salicornia pacifica are present at greater than 10% relative cover then go to the sections for those alliances. 
Mediterranean Californian Naturalized Annual and Perennial Grassland Group (227)
1. Grasslands dominated by annual grass species with no more than 15% relative cover of native perennial species present in any stand. Dominant species include Hordeum murinum, Bromus spp., Festuca perennis, and Avena spp. 

California Annual and Perennial Grassland Macrogroup

a. Vegetation dominated by the annual non-native Italian ryegrass (Festuca perennis), although other non-native annual grasses (Bromus hordeaceus, Hordeum spp.) may be present in lower cover. A common alliance of disked fields and managed uplands in the Marsh, generally considered upland, but stands may be flooded or saturated for short periods in the winter and early spring. 

Festuca perennis Semi-Natural Alliance (218)
i. Festuca perennis co-occurs in stands with significant amounts (>1 – <50% cover) of Lepidium latifolium 

Festuca perennis – Lepidium latifolium Semi-Natural Association (220)
ii. Festuca perennis occurs with significant portion of Rumex crispus or other Rumex species; does not have significant Lepidium latifolium cover. 

Festuca perennis – Rumex spp. Mapping Unit (222)
b. Stands dominated by annual non-native Bromus spp. (mainly B. hordeaceus) and Hordeum (including H. marinum and H. murinum) generally occur in more upland settings than the Festuca perennis Alliance. 

Bromus (diandrus, hordeaceus) – Brachypodium distachyon Semi-Natural Alliance (232)
c. Stands dominated by either Hordeum murinum or H. marinum but with a significant (>10 %) mixture of Festuca perennis. 
Hordeum marinum – Festuca perennis Mapping Unit (234)
d. Stands dominated by annual species of Vulpia (typically V. myuros, rattail fescue) intermixed with a taller scattered emergent overstory of western goldenrod (Euthamia occidentalis). 

Vulpia spp. – Euthamia occidentalis Mapping Unit (235)tc "Vulpia sp. /Euthamia occidentalis association   235"
e. Annual grass-dominated mapping unit distinguished by heavily managed site history.  Species are various, but are planted, mowed and/or cultivated regularly. 

Row & Close Grain Crop Formation (225)

2. Grasslands and stands of graminoids (grass-like species) with at least 50% relative cover of perennial species.   

California Annual and Perennial Grassland Macrogroup 

a. Upland perennial grassland stands averaging between 0.5 m and 1 m in height. 

Mediterranean California Naturalized Annual and Perennial Grassland Group (227)

i. Stands dominated (>50% relative cover) by the native creeping ryegrass Leymus triticoides. Stands are generally narrow bands of wetland-upland borders including natural ecotones between Distichlis spicata Alliance and Festuca perennis Alliance, Bromus–Hordeum Association, or other annual grass stands. Also occurs along levee tops and margins of marsh adjacent to vegetation of intermittent flooding zone. 

Leymus triticoides Alliance (215)
ii. Stands dominated (> 50% relative cover) by the introduced perennial bunchgrass Agrostis avenacea. Scattered throughout the marsh, usually in small stands in open disturbed areas, usually associated with other non-native annual species. 
Agrostis avenacea Mapping Unit (228)
b. Upland grassland stands dominated by tall perennial grasses generally >1 m in height.  

Mediterranean California Naturalized Annual and Perennial Grassland Group (227)
 

i. Stands dominated by the very large, tall, non-native pampas grass Cortaderia selloana. Stands are generally small but conspicuous, and occur in moist areas in the ecotone between wetlands and uplands. Some stands occur in wetlands. 

Cortaderia (jubata, selloana) Semi-Natural Herbaceous Alliance (202)
ii. Stands dominated strongly by the large non-native tall wheatgrass Elytrigia pontica, typically planted in upland or intermittently flooded alkaline fields within the marsh, as at Grizzly Island. 
Elytrigia pontica Mapping Unit (211)
iii. Stands dominated by the tall bunch grass Canary Grass Phalaris aquatica.  Usually small stands along levees, but may occur in larger upland stands adjacent to the marsh (e.g., Rush Ranch). 

Phalaris aquatica Herbaceous Semi-Natural Association (223)
c. A mapping unit defined by short (<0.5 m) perennial grass/graminoid dominance of unknown composition. 
Mediterranean California Naturalized Annual and Perennial Grassland Group (227)

ii. Wetland grasslands and stands dominated or co-dominated by graminoids (Juncus spp., Carex spp., Schoenoplectus spp., Typha spp.). Occurs in conditions where substrate is intermittently, temporarily, or permanently saturated or flooded throughout the growing season. Some stands have a significant broad-leaf herbaceous component, but in all stands, the portion of the total vegetative cover composed of grasses/graminoids is nearly equal to, or greater than, that of broad-leaf herbs.
1. Stands dominated or co-dominated by grasses and graminoids generally between 0.5 m and 1 m tall. A mapping unit with unspecified species dominance. 
Western North America Wet Meadow and Low Shrub Carr Macrogroup

a. Stands dominated by rabbit’s foot grass, Polypogon monspeliensis, usually in vernally wet areas in borders between wetland and upland vegetation, but may occur in areas with saturated ground through the early summer months. This mapping unit includes all stands of Polypogon. May have various subordinate species of herbs and grasses, but Polypogon is >50% relative cover. 
Polypogon monspeliensis Mapping Unit (238)

b. Vegetation dominated by the stoloniferous (clonal) rush Juncus balticus (including some individuals more closely resembling Juncus mexicanus), often associated with other taller or shorter herbaceous species. Usually in temporarily saturated wetlands not inundated for extensive periods. 
Juncus arcticus (var. balticus, mexicanus) Herbaceous Alliance (131)
i. Stands strongly dominated by Juncus balticus with low cover of other species. 
Juncus arcticus var. balticus Association (132)

ii. Conium maculatum (poison hemlock) forms an overstory of varying cover (sometimes approaching cover of the underlying Juncus) generally in disturbed fields and wetland borders. 
Juncus arcticus var. balticus – Conium maculatum Association (133)

iii. Juncus balticus forms the principal ground layer with the often somewhat taller non-native Lepidium latifolium (perennial pepperweed) as a principal associate. Found in both managed and unmanaged sites, uncommon. 
Juncus arcticus var. balticus – Lepidium latifolium Association (134)

iv. Stands with a taller graminoid layer of Juncus balticus with a sparse to dense short herbaceous understory characterized by Potentilla anserina (may include several other native herbs). 
Juncus arcticus var. balticus – Potentilla anserina Association (135) 

c. Vegetation of seasonally wet flats and pond bottoms, dominated (>50% relative cover) by Bolboschoenus maritimus (alkali bulrush) in the taller herb/graminoid layer. May include short herbs or grasses with near equal or higher cover than the taller B. maritimus. Some stands also include the similar species Bolboschoenus robustus, or hybrids between the two. 

Bolboschoenus maritimus Herbaceous Alliance (136)
i. Vegetation strongly dominated by Bolboschoenus maritimus (alkali bulrush) with no other species with significant cover. 
Bolboschoenus maritimus Association (137)
ii. Vegetation with an overstory of Bolboschoenus maritimus and/or B. robustus with a shorter layer of Salicornia pacifica less than 50% relative cover. If both Sesuvium and Salicornia are present in near equal cover, then Salicornia is considered the indicator species. 
Bolboschoenus maritimus – Salicornia pacifica Association (138)

iii. Vegetation with an overstory of Bolboschoenus maritimus and/or B. robustus with a shorter, nearly equal or lower cover of Sesuvium verrucosum (sea purslane). If both Salicornia and Sesuvium are present, then the cover of Sesuvium must greatly exceed that of Salicornia for Sesuvium to be the indicator species. 
Bolboschoenus maritimus – Sesuvium verrucosum Association (139)

d. Vegetation of tidally inundated mudflats, dominated by the native cordgrass Spartina foliosa, localized at the southwest edge of Suisun Marsh. 
Spartina foliosa Herbaceous Alliance (163)

2. Stands dominated by annual or perennial grasses less than 0.5 m tall. May include taller overstory grass or herbaceous species, but these are not the dominant species. 
North American Pacific Coastal Salt Marsh Macrogroup

a. Short annual grass-dominated stands dominated by the low annual swamp timothy Crypsis schoenoides. Found in winter and vernally flooded flats and pools. Vegetation is generally scattered, with intervening small to large openings of dry, cracked mud during summer. 
Crypsis schoenoides Mapping Unit (155)

b. Stands usually dominated (>50% relative cover) by salt grass, Distichlis spicata, or if not dominant, salt grass has higher cover than any other single species. 

Distichlis spicata Herbaceous Alliance (156)
i. Stands strongly dominated by salt grass with no other species greater than 5% cover. 

Distichlis spicata Association (141)
ii. Stands with an overstory of Atriplex prostrata covering at least 40% relative cover and an understory of Distichlis spicata (salt grass) which may approach or even exceed A. prostrata in total cover. 

Atriplex prostrata – Distichlis spicata Semi-Natural Association (312)
iii. Stands of salt grass with the annual Cotula coronopifolia (brass-buttons) as a subordinate species. 

Distichlis spicata – Cotula coronopifolia Association (153)
iv. Stands of salt grass with Juncus balticus (or J. mexicanus) as principal subordinate species (>5% relative cover). 

Distichlis spicata – Juncus arcticus var. balticus (J. arcticus var. mexicanus) Association (145)
v. Stands of salt grass with Lotus corniculatus (bird’s foot trefoil) as major subordinate species. 

Distichlis spicata – Lotus corniculatus Mapping Unit (147)
vi. Stands of salt grass with pickleweed (Salicornia pacifica) as major subordinate species. Salicornia may be from 1/3 to almost equal cover of Distichlis. 
Distichlis spicata – Salicornia pacifica Association (148)
vii. Salt grass is the major low grass species with emergent Schoenoplectus americanus (three square) conspicuous, but less than 40% cover. 

Distichlis spicata – Schoenoplectus americanus Mapping Unit (149)
viii. Salt grass is the major short ground cover with a sparse to intermittent overstory of cattails (typically Typha angustifolia, but may include T. latifolia and/or T. domingensis). 

Typha (angustifolia, latifolia, domingensis) – Distichlis spicata Association (126)
ix. Salt grass is the major ground cover, associated with a variety of native tidal marsh species including Juncus balticus, Triglochin maritima, Glaux maritima, Jaumea carnosa, and Limonium californicum. 
Distichlis spicata – Juncus balticus – Triglochin spp. – Glaux maritima Mapping Unit (160)
x. Salt grass and alkali bulrush co-dominate. 

Distichlis spicata – Bolboschoenus maritimus Mapping Unit (154)

xi. Stands composed of a mixture of salt grass and non-native annual grasses. Distichlis may be dominant or share dominance (as low as 40% relative cover) with annual grass species (primarily Polypogon, Festuca perennis, and/or Hordeum spp.). Annuals generally cover at least 10%. 

Distichlis spicata – Annual Grasses Association (142)
c. Stands dominated by the low, introduced Bermuda grass Cynodon dactylon. Generally associated with human structures or disturbed levee tops, occasional throughout the marsh. 

Cynodon dactylon Mapping Unit (161)

3. Stands dominated (at least 10% cover over a sometimes greater cover of shorter herbs and graminoids) by tall (generally >1 m) wetland grasses and graminoids, including cattails (Typha spp.), tules and bulrushes (Schoenoplectus spp.), and reeds (Arundo donax and Phragmites australis). 
Arid West Freshwater Emergent Marsh Group
tc "B3.  Stands dominated (at least 10% cover over a sometimes greater cover of shorter herbs and graminoids) by tall (generally > 1 m) wetland grasses and graminoids including Typha sp. (cattails), Scirpus sp. (tules and bulrushes), and reeds (Arundo donax and Phragmites australis)."
a. Vegetation dominated by California bulrush Schoenoplectus californicus and/or the ecologically and morphologically similar giant bulrush, Schoenoplectus acutus. Locally S. californicus appears to be more abundant that S. acutus, but both appear frequently in the same stands. Occasionally Typha spp. may occur in equal or higher cover than the Schoenoplectus spp., but Schoenoplectus californicus or Schoenoplectus acutus always has at least 10% relative cover. 
Schoenoplectus californicus Herbaceous Alliance (115)
i. Stands dominated by Schoenoplectus acutus and/or S. californicus with little (<20% relative cover) or no other species present. 
Schoenoplectus californicus – Schoenoplectus acutus Association (116)

ii. Stands dominated in the overstory by Schoenoplectus californicus and/or S. acutus with a lower (down to 2%) to somewhat higher cover of Typha angustifolia, T. latifolia, and/or T. domingensis. May have up to 50% cover of wetland herbs (Polygonum, Epilobium, Euthamia, etc.). 
Schoenoplectus (acutus, californicus) – Typha (angustifolia, latifolia, domingensis) Mapping Unit (157)

iii. Stands dominated by Schoenoplectus californicus and/or S. acutus with an understory of >12% cover that is a varying  mixture of mostly native perennial herbs, such as Euthamia occidentalis, Aster lentus, A. subulatus, Artemisia douglasiana, Baccharis douglasiana, Achillea millefolium, and Stachys ajugoides.  May also include Lepidium. 
Schoenoplectus (acutus, californicus) – Wetland Herbs Mapping Unit (158)

iv. Rosa californica is present (as low as 5% cover) with Schoenoplectus californicus and/or S. acutus. Usually found along levees bordering sloughs and channels. 

Schoenoplectus californicus – Schoenoplectus acutus / Rosa californica Association (162)
b. Stands dominated by cattail species including Typha angustifolia, T. latifolia, and T. domingensis. The distinguishing features of these three species are often blurred in the marsh and there is frequent evidence of hybridization. Different Typha species are often found in the same stand and are considered ecologically equivalent. Throughout most of the marsh, narrow-leaved forms (T. angustifolia/domingensis) predominate. 

Typha (angustifolia, domingensis, latifolia) Alliance (122)
i. Typha species are strongly dominant. 

Typha (angustifolia, latifolia, domingensis) Association (123)
ii. Typha species are strongly dominant but only dead standing stalks are remaining. 

Typha (angustifolia, latifolia, domingensis) (dead stalks) Mapping Unit (125)

iii. Typha spp. dominate over a short understory of salt grass (Distichlis spicata).  Generally occurs in managed wetlands where fields and ponds have had a combination of flooding and mechanical disturbance. 

Typha (angustifolia, latifolia, domingensis) – Distichlis spicata Association (126)
iv. Stands dominated by Typha spp. with lesser cover of the common reed Phragmites australis.

Typha (angustifolia, latifolia, domingensis) – Phragmites australis Association (129)
v. Stands dominated by Typha spp. with a mixture of Echinochloa crus-galli, Polygonum lapathifolium, and/or Xanthium strumarium. Usually occurs in managed wetland ponds that have held water late into the growing season. 

Typha (angustifolia, latifolia, domingensis) – Echinochloa crus-galli Association (120)
vi. Typha spp. dominate with three-square (Schoenoplectus americanus) as a common component. S. americanus may equal cover of Typha or be as low as 10% relative cover if no other tall graminoids are present. Found at the edges of tidal sloughs and ditches. 

Typha (angustifolia, latifolia, domingensis) – Schoenoplectus americanus Association (121)
c. Stands dominated (>50% relative cover) by the American bulrush (three-square), Schoenoplectus americanus. S. americanus stands generally occupy portions of the marsh that are saturated, but not permanently flooded, often along the upper reaches of tidally influenced sloughs, creeks, and ditches. 

Schoenoplectus americanus Herbaceous Alliance (111)
i. Stand is strongly dominated by Schoenoplectus americanus with no other species with significant cover. 
Schoenoplectus americanus Association (114)
ii. Schoenoplectus americanus is dominant in the overstory with a significant understory of Lepidium latifolium, which may approach S. americanus in total cover. Tends to replace native associations such as S. americanus – Potentilla anserina along small tidal creeks and channels. 

Schoenoplectus americanus – Lepidium latifolium Association (127)
iii. Schoenoplectus americanus is dominant in the overstory with native Potentilla anserina as the principal understory species; occurs along small tidal creeks and ditches in non-managed portions of the marsh. 

Schoenoplectus americanus – Potentilla anserina Association (112)
iv. Schoenoplectus americanus may dominate or be co-dominant with Schoenoplectus californicus and/or S. acutus, usually along deeper or wider sloughs and channels than the previous two associations. 

Schoenoplectus americanus – Schoenoplectus californicus – Schoenoplectus acutus Association (113)
d. Common reed (Phragmites australis) is the principal dominant species (>50% relative cover). Generally forming close-ranked clonal stands, the largest and most widespread occur in managed portions of the marsh. 

Phragmites australis Herbaceous Alliance
i. Stands strongly dominated by Phragmites without significant cover of any other species. 

Phragmites australis Association (103) 
ii. Phragmites dominates (>50% relative cover) in association with Schoenoplectus acutus and/or S. californicus, generally along slough and larger channel banks throughout marsh. 
Phragmites australis – Schoenoplectus spp. Association (104)
iii. Stands of Phragmites mixed with Xanthium strumarium (cocklebur). Usually found in managed wetland ponds and seasonally flooded flats. 

Phragmites australis – Xanthium strumarium Mapping Unit (105)
e. Clonal dense stands of Arundo donax (giant reed), generally small and locally distributed near settlements and roads in marsh.

 Arundo donax Association (102)
b. Vegetation dominated by annual or perennial forbs
i. Upland stands.tc "Group II \:  Vegetation dominated by Annual or Perennial Forbs = II"
1. Vegetation dominated by tall (>1 m) non-native annual forbs of uplands including species such as Raphanus sativa, Brassica nigra, and Conium maculatum. May have an understory of annual grasses with equal or higher cover (overstory needs to be at least 10% cover, evenly distributed over the stand). Disturbed fields, levees, railroad sidings. 
Mediterranean California Naturalized Annual and Perennial Grassland Group (227)
 

a. Stands dominated by Brassica nigra (black mustard). 

Brassica nigra Semi-Natural Association (406)
b. Stands dominated by Conium maculatum (poison hemlock). 

Conium maculatum Semi-Natural Association (402)
c. Stands dominated by Foeniculum vulgare (fennel). 

Foeniculum vulgare Semi-Natural Association (403)
d. Stands dominated by Raphanus sativus (wild radish). 

Raphanus sativus Semi-Natural Association (405)
2. Vegetation dominated by short herbs (< 0.5 m tall) found in upland portions of the mapping area. 

Mediterranean California Naturalized Annual and Perennial Grassland Group (227)

a. Vegetation dominated (>50% relative cover) by perennial non-native iceplant (Carpobrotus edulis), generally local in marsh area on levees and areas adjacent to buildings. 
Carpobrotus edulis or Other Ice Plants Herbaceous Semi-Natural Alliance (421)
3. Vegetation dominated by medium (0.5-1 m tall) upland herbs. 
Mediterranean California Naturalized Annual and Perennial Grassland Group (227)

Stands dominated (at least in summer) by yellow star thistle Centaurea solstitialis.  Occurs in narrow upland belts, as on levee tops, or in broad expanses in uplands adjacent to the marsh, as in the Garibaldi Unit or Rush Ranch. Some stands occur within drier managed areas (Grizzly Island Wildlife Area, Montezuma Wetlands, private clubs). 

Centaurea (solstitialis, melitensis) Semi-Natural Alliance (413)
ii. Wetland stands having prolonged periods of inundation or soil saturation, although may be dry during the summer months.   

1. Vegetation dominated (>50% relative cover in tallest layer) by medium height (0.5-1 m) herbaceous wetland species. 
Temperate and Boreal Salt Marsh Formation

a. Species-rich stands characterized by the presence of Calystegia sepium and/or Euthamia occidentalis, but often including many other native and non-native wetland herbs such as Achillea millefolium, Artemisia douglasiana, and Lepidium latifolium. Found on the outboard side of a levee mingling with the Schoenoplectus (acutus, californicus). If co-dominant with Schoenoplectus (acutus, californicus) then go to Schoenoplectus californicus Alliance.

Calystegia sepium – Euthamia occidentalis Mapping Unit (330)

b. Stands dominated or characterized by Atriplex prostrata (fat hen). Generally found in managed temporarily or intermittently flooded saline or slightly saline wetlands. This is a late season species that is generally ephemeral and may wax and wane from year to year. 

Atriplex prostrata – Cotula coronopifolia Herbaceous Semi-Natural Alliance (339)
 
i. Stands strongly dominated by Atriplex prostrata (with few other species, none greater than 5% cover). 
Atriplex prostrata Semi-Natural Association (311)
ii. Stands with an overstory of Atriplex prostrata (at least 40% relative cover) and an understory of Distichlis spicata (salt grass) which may approach or even exceed A. prostrata in total cover. 

Atriplex prostrata – Distichlis spicata Semi-Natural Association (312)
iii. Stands with an overstory of Atriplex prostrata and an understory of annual non-native grasses including Polypogon, Hordeum spp., Festuca perennis, and Bromus spp. Annual grasses are >10% absolute cover. 

Atriplex prostrata – Annual Grasses Semi-Natural Association (337)
iv. Stands characterized by a mixture of Atriplex prostrata and Bolboschoenus maritimus (alkali bulrush). 
Atriplex prostrata – Bolboschoenus maritimus Semi-Natural Association (315)
v. Stands characterized by a mixture of Atriplex prostrata with a short understory of Sesuvium verrucosum. 

Atriplex prostrata – Sesuvium verrucosum Semi-Natural Association (316)
c. Vegetation of regularly disturbed winter and vernally wet ponds and fields, usually on fine-grained clay-rich soils. Xanthium strumarium, Persicaria lapathifolia, or other knotweed species are dominant or co-dominant in the herbaceous layer

Persicaria lapathifolia – Xanthium strumarium Provisional Herbaceous Alliance (328)
i. Stand may be dominated by any of the three following species, but typically has Polygonum lapathifolium and Echinochloa crus-galli as the two main species. Occasionally Xanthium strumarium (cocklebur) may be rare or even absent. 
Polygonum spp. – Xanthium strumarium – Echinochloa crus-galli 
Mapping Unit (329)

d. Frankenia salina (alkali heath) is dominant or important, and may have equal or somewhat higher cover of Distichlis or annual grasses. Generally found in seasonally moist or intermittently flooded clayey saline soils. 

Frankenia salina Herbaceous Alliance (320)
i. Frankenia salina is dominant with conspicuous tufts of Agrostis avenacea. 

Frankenia salina – Agrostis avenacea Association (317)
ii. Frankenia salina is important, with lower to slightly higher cover of Distichlis. 

Frankenia salina – Distichlis spicata Association (318)
e. Stands dominated by the diffuse perennial herb Grindelia stricta var. stricta (gum plant). May contain a variety of subordinate species, some weedy, some native. Typically found on the edges of wetlands on slightly elevated or drier ground than adjacent vegetation, such as natural or constructed levees, road margins, etc.

Grindelia (stricta) Provisional Herbaceous Alliance (321)
f. Stands dominated by the invasive Lepidium latifolium (perennial pepperweed); may occur in temporarily flooded, intermittently flooded, and saturated wetlands, typically in at least slightly saline soils. Appears to be expanding in the marsh and is particularly threatening to native tidal marsh vegetation such as Schoenoplectus americanus, Juncus balticus, and Distichlis spicata Alliance stands (as at Rush Ranch). 

Lepidium latifolium Herbaceous Semi-Natural Alliance (324)
i. Stands dominated by Lepidium latifolium with an understory of salt grass. 

Lepidium latifolium – Distichlis spicata Semi-Natural Association (323)
g. Stands dominated by Potentilla anserina (silverweed). A relatively localized type of non-managed tidal marsh, often with a sparse overstory (1-15%) of Juncus balticus and/or Schoenoplectus americanus. 

Potentilla anserina Alliance (338)
h. Stands dominated by Rumex spp. (Rumex crispus, R. pulcher, R. conglomeratus are most common). Generally found in winter flooded and/or saturated fields and flats, often with near equivalent cover of annual grasses in the understory. 

Rumex spp. Mapping Unit (336)

i. Vegetation dominated or co-dominated by Euthamia occidentalis and Vulpia spp. Stands that key here will have near equivalent cover of both species. Stands that have more Vulpia cover can be keyed in the annual upland grass section. 

Vulpia spp. – Euthamia occidentalis Mapping Unit (235)
j. Stands dominated or co-dominated by Salsola soda. Large stands originated on the Hill Slough Unit. 
Salsola soda Mapping Unit (366) 
2. Stands of wetland vegetation characterized by the dominance of short (<0.5 m) herbaceous species. 
North American Pacific Coastal Salt Marsh Macrogroup

a. Stands dominated or co-dominated by the non-native annual Cotula coronopifolia (brass buttons) and/or the native Sesuvium verrucosum (sea purslane). Usually of saline, temporarily flooded, often managed wetlands.  

Atriplex prostrata – Cotula coronopifolia Herbaceous Semi-Natural Alliance
 (339)
i. Stands strongly dominated by Cotula coronopifolia with little or no significant cover from other species. 
Cotula coronopifolia Semi-Natural Association (342)
b. Stands dominated or co-dominated by the native annual herb Sesuvium verrucosum (sea purslane). 

Sesuvium verrucosum Herbaceous Alliance
i. Sesuvium verrucosum is dominant or important. Other herbs (non-grass) such as Cotula coronopifolia and Spergularia marina may form near equal cover. 
Sesuvium verrucosum Association (357)
ii. Sesuvium verrucosum is dominant with light to near equal cover of salt grass (Distichlis spicata). 

Sesuvium verrucosum – Distichlis spicata Association (358)
iii. Sesuvium verrucosum is dominant with Cotula coronopifolia. Cotula cover ranges from 1-20%. 

Sesuvium verrucosum – Cotula coronopifolia Association (362)
iv. Sesuvium verrucosum occurs with the annual grass Festuca perennis. 

Sesuvium verrucosum – Festuca perennis Association (359)
c. Stands dominated or co-dominated by the non-native, yellow-flowered Lotus corniculatus (bird’s foot trefoil); often found at the edges of intermittently flooded wetlands; may occur with an equal or slightly higher cover of annual grasses such as Festuca perennis (e.g., up to 60% grass and 40% Lotus). 
Festuca perennis – Lotus corniculatus Semi-Natural Association
 (344)
d. Stands dominated by Spergularia marina (salt marsh sand spurry) with Cotula as an associate. 

Spergularia marina – Cotula coronopifolia Mapping Unit (360)
e. Vegetation dominated (at least 10% cover over a sometimes higher cover of short annual or perennial grasses) by the native perennial salt marsh sub-shrubby or herbaceous pickleweed (Salicornia pacifica). 
Salicornia pacifica (Salicornia depressa) Herbaceous Alliance
 (361)
i. Vegetation dominated solely by Salicornia pacifica; more than twice as much cover of Salicornia than of any other combination of species in the stand. 

Salicornia pacifica Association (346)
ii. Vegetation dominated by Salicornia pacifica with a variable amount of Atriplex prostrata. May include other species such as Bolboschoenus maritimus or Bassia, but these are usually of lower total cover than A. prostrata. A common type in managed wetlands. 

Salicornia pacifica – Atriplex prostrata Association (348)
iii. Vegetation dominated by Salicornia pacifica with an ephemeral annual component of Cotula coronopifolia (brass buttons), which may cover enough ground to co-dominate in the early growing season. 

Salicornia pacifica – Cotula coronopifolia Association (365)
iv. Vegetation dominated by Salicornia pacifica mixed with a short intermittent layer of Crypsis schoenoides (swamp timothy). 
Salicornia pacifica – Crypsis schoenoides Association (350)
v. Vegetation co-dominated by Salicornia pacifica and Distichlis spicata; either species may be > or = 30% relative cover. 

Distichlis spicata – Salicornia pacifica Association (148)
vi. Vegetation dominated by Salicornia pacifica but with a mixture of relatively tall non-native and native herbs and graminoids including Echinochloa crus-galli, Polygonum lapathifolium, and Xanthium strumarium. Typically found in managed wetlands. 

Salicornia pacifica – Echinochloa crus-galli – Polygonum – 
Xanthium strumarium Association (364)
vii. Tallest vegetation layer is dominated by Salicornia pacifica with a sparse to dense mixture of annual grasses (Polypogon, Hordeum, Festuca perennis, Bromus spp.) beneath. 

Salicornia pacifica – Annual Grasses Association (347)
viii. Vegetation dominated or co-dominated by Salicornia pacifica with Sesuvium verrucosum (sea purslane) as a main subordinate species (at least 20% relative cover); may also include relatively high cover of Cotula. 
Salicornia pacifica – Sesuvium verrucosum Association (356)
3. Vegetation growing in standing water and supported by water (non-emergent). Includes a general mapping category for all undifferentiated floating-leaved hydrophytes. 
Hydromorphic Vegetation (Aquatic Vegetation) Class

a. Floating masses strongly dominated by Stuckenia pectinata (narrow-leaved pondweed) occurring in diked brackish ponds, tidally influenced ditches or sloughs, and at the edges of the open bay. 

Stuckenia pectinata Association (371)

b. Fresh water ponds and ditches dominated by Ludwigia spp. 
Ludwigia (hexapetala, peploides) Provisional Herbaceous Semi-Natural Alliance (164)

2. Shrub-Dominated Vegetation:
a. Scrub dominated by tall (>3 m), broad-leaved, winter-deciduous wetland species. 

Southwestern North American Riparian/Wash Scrub Group 

i. Narrow-leaf willow (Salix exigua) is dominant, typically in narrow stringers of upper marsh along fresh water creeks and seeps. 

Salix exigua Alliance 
1. Salix exigua is the sole dominant species in the shrub layer. 
Salix exigua Association (502)
b. Scrub dominated by medium height (1-3 m) species. 
Southwestern North American Riparian/Wash Scrub Group 

c. A generalized mapping category for undifferentiated upland shrubs 1-3 m tall. 

California Coastal Evergreen Bluff and Dune Scrub Group

i. Scrub dominated by the medium-to-large-sized grayish shrub (up to 4 m in height), Atriplex lentiformis (quailbush). Generally occurs in small stands at borders of managed fields and intermittently flooded wetlands, usually associated with annual grasses and non-native herbs. 
Atriplex lentiformis Shrubland Alliance (514)
ii. Vegetation characterized by the presence of Rosa californica (California wild rose) in the shrub stratum. Rosa may or may not be the dominant. 
Rosa californica Alliance
1. Rosa californica is dominant and conspicuous, often forming narrow briar patches along levees and roads, occasionally in lower lying portions of marsh 
Rosa californica Association (604)
2. Rosa californica and Baccharis pilularis co-occur in stand; either species may be dominant, but each has over 5% absolute cover. 

Rosa californica – Baccharis pilularis Association (605)
3. Rosa californica is present with Schoenoplectus californicus and/or S. acutus. Usually found along levees bordering sloughs and channels (including intertidal zone).

Schoenoplectus californicus – Schoenoplectus acutus / Rosa californica Association (162) 
   in the Schoenoplectus californicus Alliance          
iii. Baccharis pilularis (coyotebush) is dominant, although other shrubs (other than Rosa californica) may co-occur (e.g., Atriplex lentiformis).  
Baccharis pilularis Shrubland Alliance (602)
1. Baccharis pilularis dominates, with an understory that is typically dominated by annual grasses (Hordeum, Festuca perennis, Bromus spp.). 
Baccharis pilularis / Annual Grass-Herb Association (603)
iv. Vegetation dominated by the introduced Rubus armeniacus (Himalayan berry), often in narrow briar patches along levees and roads in marsh. 
Rubus armeniacus Shrubland Semi-Natural Alliance (606)
3. Tree-Dominated Vegetation:
a. Woodland or forest dominated by tree-sized wetland (>5 m) willows. 

Southwestern North American Riparian Evergreen and Deciduous Woodland Group 

i. Stands dominated or co-dominated by Salix laevigata. 

Salix laevigata Alliance (701)
1. Willows include a mix of red willow (Salix laevigata) and Arroyo willow (S. lasiolepis). Generally found at the edges of the marsh along freshwater creeks. 
Salix laevigata / Salix lasiolepis Association (702)
b. Woodland or forest dominated by species of Quercus (oaks). 
Californian Broadleaf Forest and Woodland Group 

i. Oak stands dominated by Quercus agrifolia (coast live oak). Typically bordering freshwater creeks at upper reaches of marsh only. 

Quercus agrifolia Alliance (901)
1. Quercus agrifolia is the sole dominant tree species. 

Quercus agrifolia Association (902)
2. Arroyo willow (Salix lasiolepis) mixed with coast live oak (Quercus agrifolia). 
Quercus agrifolia / Salix lasiolepis Association
 (705)

ii. Oak stands dominated by Quercus lobata (valley oak), occasionally found along edges of creeks at upper edges of marsh. 

Quercus lobata Alliance (903)
c. Stands dominated by non-native or planted trees. 

Landscape Trees Mapping Unit (910)
i. Woodland or forest stands dominated by introduced Eucalyptus spp. 
Eucalyptus (globulus, camaldulensis) Semi-Natural Alliance (800)
1. Planted stands dominated by Eucalyptus globulus (blue gum), the most common species of eucalyptus in the marsh. 
Eucalyptus globulus Semi-Natural Association (801)
ii. Stands dominated by Ailanthus altissima. 
tc "Landscape Trees   910"Ailanthus altissima Semi-Natural Alliance (911)
iii. Stands dominated by planted Fraxinus latifolia trees 
Temperate Tree Developed Vegetation Group (910)

� Formerly called Annual Grasses Mapping Unit (231)


� Formerly called Cultivated Annual Graminoid Mapping Unit


� Formerly called Perennial Grass Mapping Unit (226)


� Formerly called Medium Upland Graminoids Mapping Unit (210)


� Formerly called Tall Upland Graminoids Mapping Unit (201)


� Formerly called Short Upland Graminoids Mapping Unit (230)


� Formerly called Medium Wetland Graminoids Mapping Unit (130)


� Formerly called Short Wetland Graminoids Mapping Unit (140)


� Formerly called Tall Wetland Graminoids Mapping Unit (101)


� Formerly called Tall Upland Herbs Mapping Unit (401)


� Formerly called Short Upland Herbs Mapping Unit (420)


� Formerly called Medium Upland Herbs Mapping Unit (410)


� Formerly called Medium Wetland Herbs Mapping Unit (310)


� Formerly called Atriplex prostrata Alliance.


� Formerly called Short Wetland Herbs Mapping Unit (340)


� Formerly called Cotula coronopifolia Alliance


� Formerly called Lotus corniculatus Mapping Unit


� Formerly called Salicornia pacifica Alliance


� Formerly called Floating-leaved Wetland Herbs Mapping Unit (370)


� Formerly called Tall Wetland Shrubs Mapping Unit (501)


� Formerly called Medium Wetland Shrubs Mapping Unit (510)


� Formerly called Medium Upland Shrubs Mapping Unit (601)


� Formerly called Willow Trees Mapping Unit (700)


� Formerly called Oaks Mapping Unit (900)


� Formerly called Salix lasiolepis / Quercus agrifolia Association


� Formerly called Fraxinus latifolia Planted Stands Mapping Unit (912)
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