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Community Classiﬁcation and Nomenclature
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Grass-dominated vegetation covers approximately one-fourth
of California’s area, and it is well known that virtually all of
it has been signiﬁcantly modiﬁed by the invasion of naturalized annual and perennial grasses and forbs. Less commonly
understood is the fact that this type conversion resulted in
very few extinctions. Bartolome et al. (in press) concluded
that—although local extirpation, reduced abundance, and
range retraction characterize the status of the once-dominant
native taxa—only a few species have retreated to the point of
complete extinction. Only four of the 29 taxa presumed to be
extinct throughout all of California could have once been
components of the valley grassland (CNPS 2001). Native
species remain rich in number, even if individually their cover
is low. In some areas, their cumulative cover is greater than
that of the exotics.
This is an exciting time for grassland classiﬁcation: The
number of deﬁned and named community types is rapidly
climbing, and the scale at which community types can be
recognized is becoming finer and more localized. On the
other hand, grassland classification is still unfinished:
Deﬁned and mapped types are scattered polygons within a
much larger blank matrix that remains undescribed. It is as
though we are looking at a jigsaw puzzle of California with
at least half the pieces missing. Furthermore, the classiﬁcation level for existing pieces is not uniform. Some associations have not yet been aggregated into alliances, and some
alliances have not yet been subdivided into associations.
Following a number of authors, we recognize ﬁve major
grassland types within the state’s boundaries (Figure 3.1).
Their common names are valley/south coastal grassland,
north coastal grassland, serpentine grassland, cold desert
grassland, and warm-desert grassland. Many synonyms exist
for these types. They occupy such large areas, and are so ﬂoristically and environmentally different, that each may be the
equivalent of classes or orders, in the sense of traditional BraunBlanquet phytosociological classiﬁcation (see, for example,

Mueller-Dombois and Ellenberg 1974). In addition, each type
exists in a precontact and a postcontact condition. Four of
them are regional in distribution, but serpentine grassland is
azonal and not limited to a single geographic region.
Before we tour these major types, we offer several deﬁnitions. These deﬁnitions are largely our own creation, because
the literature is so inconsistent in their treatment.

Vegetation and Community Type Deﬁnitions
Grassland is vegetation that belongs to the Herbaceous Formation Class, deﬁned by Grossman et al. (1998) as “Herbs
(graminoids, forbs, and ferns) dominant (generally forming at
least 25% cover; trees, shrubs, and dwarf shrubs generally less
than 25% cover).” For any given California grassland community, three to four grass species typically constitute the
majority of the aboveground biomass, but forb species richness can be four times that of the grasses and grass-allies (Sims
and Risser 2000). More commonly, grassland is described as
lacking woody plants. Many grassland taxa extend as an
understory beneath foothill savannas and woodlands and
beneath riparian woodland. However, these formations differ from grassland by having a distinctive physiognomy, and
they will not be discussed in this chapter. Open savannas,
however, with ⬍ 10% cover by tree canopies, appear to have
no signiﬁcant effect on grassland communities (Sawyer and
Keeler-Wolf 1995; Sawyer et al. 2007), so readers should be
aware that information in this chapter also applies to sparsely
treed grasslands.
Climatically, North American grassland communities are
very diverse and have few factors in common (Barbour and
Christensen 1993). In California, they occupy habitats where
the annual precipitation ranges from a low of 120 mm, in the
southwestern part of the San Joaquin Valley, to 2000 mm, in
the Coast Ranges of northwestern California (Bartolome et al.
in press). The annual precipitation-to-evaporation ratio (P:E) is
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F I G U R E 3.1. Modern distribution of major
grasslands, including areas type-converted from
grassland to agricultural and urban uses. Solid
lines separate the state into four grassland
regions: north coastal (NC), Valley and south
coastal (CV), cold desert (CD), and warm desert
(WD). The boundaries of north coastal
grassland are based on Ford and Hayes (in press);
boundaries for the other three major grasslands
are based on Kuchler’s (1977) map of potential
natural vegetation and on geographic
subdivisions recognized by the Jepson Manual
(Hickman 1993). The boundaries are not
intended to indicate complete dominance by
grassland within them, only to indicate the
limits of each grassland type. Patches of
grassland do occur in other parts of the state,
but they are not mapped here.

from 0.7 to 0.3, soils are deep and ﬁne-textured, and the ﬁrereturn interval is shorter than a decade (Barbour et al. 1999).
Where the P:E ratio ⬎1.0, as in cismontane elevations above
1200 m, herb-dominated vegetation can be present, but only
where local hydrology prevents the growth of woody vegetation, such as in meadows. We do not include meadows in this
chapter, because they occur in a climate more appropriate for
forest vegetation or they occupy seasonally saturated soils
(see, for example, Brown 1982). We also omit wetlands: tidal
marshes, freshwater marshes, and vernal pools.
Prairie is deﬁned in this chapter as a synonym for grassland.
The term has been used by some ecologists to denote subhumid grasslands that have a P:E ratio close to 1.0 and are dominated by tall perennial grasses. An example is the tall grass
prairie in the central portion of North America, which receives
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500 – 1000 mm precipitation annually (see, for example,
Bailey 1995). However, a climatic distinction between prairie
and grassland is just as often ignored in the literature, with the
term prairie applied almost randomly. Thus, we choose to
treat prairie and grassland as complete synonyms, and for that
reason the vegetation sometimes called “north coastal prairie”
is here referred to as “north coastal grassland.”
Steppe is as problematic a term as prairie. In this chapter we
define steppe as a complete synonym for grassland, even
though others have attempted to deﬁne it as different from
grassland. Bailey (1995), for example, differentiates steppes
from grasslands as being more open, occupying landscapes
colder and drier (more temperate and more continental), and
dominated by short-stature grasses associated with shrubs
and trees as scattered individuals or in clumps. The ratio of

herb-to-woody cover in typical steppe has not been widely
defined. West and Young (2000) and Daubenmire (1970,
1975) describe relictual sagebrush steppe in the intermountain region as having 20–80% cover by shrubs and 50–80%
cover by grasses and forbs, attaining a combined, total plant
cover of 60 –200%. Prominent growth forms in that steppe
(in terms of relative ﬂoristic richness) are hemicryptophytic
herbs and a soil crust composed of mosses, lichens, and algae.
The term steppe has been variously applied to bunchgrass
vegetation lacking any woody component (for example, to
the valley grassland of California), to bunchgrass vegetation
with shrubs regularly present (equally often called a “shrubsteppe” or “scrub grassland”), and to bunchgrass vegetation
with trees regularly present (also called a “tree-steppe”).
The basic classiﬁcation unit, and often the unit most local
in its range, is the association. As initially deﬁned at the International Botanical Congress of 1910, an association (group of
stands) is a plant community of deﬁnite ﬂoristic composition
that presents a uniform physiognomy and that grows in uniform habitat conditions (Flahault and Schroeter 1910). Associations are abstractions, and they are represented in reality
by concrete examples, called stands. The Ecological Society of
America’s Vegetation Classiﬁcation Panel (Jennings et al. in
press) adopted a more American-biased deﬁnition of association as being “a vegetation classiﬁcation unit deﬁned on the
basis of a characteristic range of species composition, diagnostic species occurrence, habitat conditions, and physiognomy,” a deﬁnition that clearly states that stands within a
particular association are expected to be somewhat different
from each other. Box 3.1 provides an example of the kind of
vegetation analysis that leads to deﬁnition of an association.
Whereas vegetation types are named after habitats and plant
growth forms, associations are named after one or more diagnostic species. Diagnostic species are those taxa most often
found in nature as being part of just one particular association.
Diagnostic species are not necessarily the dominant species.
Those species in the name that share the same stratum are separated by a dash, as for example, the Nassella pulchra–Melica
californica association, once common in the Central Valley.
Those that occur in different strata are separated by a forward
slash, as, for example, the Calamagrostis nutkaensis/Baccharis
pilularis association, common along the north coast. The diagnostic species in the tallest stratum is listed ﬁrst, followed by a
slash and then the diagnostic species from a different stratum.
As of 2005 (NatureServe 2006), approximately 6,200 associations within the United States had been defined and
named. We have yet to describe a large enough number of
associations in California to be able to predict, with any rigor,
how many associations exist within the state’s boundaries.
The usual guesses by vegetation scientists most familiar with
the state’s landscape place the number at more than 2,000.
Given the fact that grasslands in California occupy such a
large portion of the state’s area and that they occur in such
a wide range of habitats and ﬂoristic regions, we estimate that
a statewide inventory would include more than 400 grassland association types.

An alliance is a group of ﬂoristically related associations
that collectively occupy a larger range than does any single
association. Its makeup is broader than any one association
(that is, more ﬂoristically, structurally, and ecological variable;
Jennings et al. in press). Nationally, there are 1,900 alliances,
meaning that each alliance contains (on average) about three
associations. In California, Sawyer et al. (2007) have so far
recognized some 400 alliances, and we predict that more
than 50 grassland alliance types will ultimately be recognized when vegetation classiﬁcation is closer to completion
than it is at present.

Valley/South Coastal Grassland
Several names have been given to upland herbaceous vegetation in California’s Central Valley: Valley needlegrass grassland
(with Nassella pulchra and N. cernua), California prairie, and
California annual grassland, among others (Heady et al. 1988
and 1992; Holland 1986; Kuchler 1977; Figure 3.2). “Valley”

A

B
F I G U R E 3.2. Nassella pulchra dominating on a serpentine clay loam
soil on slopes above the Santa Clara Valley, south of San Jose.
(A) Early spring aspect, when the needle grass clumps are easily seen.
(B) Late spring aspect, when the characteristic long-awned ﬂorets
wave in the breeze, and associated species have grown to the height
of the bunch grass. Photographs courtesy of Julie Evens.
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BOX 3.1 THE SPOROBOLUS AIROIDES ASSOCIATION

Sporobolus airoides, although restricted in its distribution today, was likely an important part of the valley floor grasslands of the Great Central Valley prior to the onset of agricultural activities. Some of the best relictual stands of
S. airoides are in Great Valley Grasslands State Park, a 1144 ha preserve in the northern part of the San Joaquin Valley.
One of the authors (Solomeshch) sampled vegetation with 54 plots, each 100 square meters in area. A list of all taxa
present and their percent cover was tabulated for each plot. The information was treated to Twinspan analysis (Hill
1979) and then refined by the Braun-Blanquet technique, as described by Mueller-Dombois and Ellenberg (1974).
Detrended correspondence analysis (DCA) ordination using Canoco statistical software (Ter Braak and Smilauer 1998)
shows the high degree of distinctiveness of each community type (Figure 3.3). Results were used to reconstruct the
floristic composition of natural communities before they had been invaded by exotics. Five community types were
recognized (Table 3.1), and native perennial grasses and forbs play important roles in four of these types (Solomeshch
and Barbour 2006).
The Sporobolus airoides association is dominated by tussocks of S. airoides. Associated perennials include Cressa truxillensis,
Distichlis spicata, and Frankenia salina and such common and abundant annual exotics as Bromus hordeaceus, B. diandrus,
Hordeum marinum ssp. gussoneanum, Vulpia bromoides, and V. myuros. Average plant cover is ⬎95%, and average mature
vegetation height is 30–40 centimeters.
This is the most ﬂoristically rich grassland community in the park, averaging 17 taxa per 100 square meters. Native
species include perennial bunchgrass, perennial rhizomatous, and annual grasses (S. airoides, Distichlis spicata, Hordeum
depressum, Phalaris lemmonii, Vulpia microstachys), perennial and annual forbs (Achyrachaena mollis, Atriplex fruticulosa,
Astragalus tener var. tener, Carex praegracilis, Crassula connata, Dichelostemma capitatum, Hemizonia pungens, Grindelia
camporum var. camporum, Epilobium brachycarpum, Lasthenia californica, L. platycarpa, L. glabrata ssp. coulteri, Lotus
wrangelianus, Myosurus minimus, Microseris campestris, M. douglasii ssp. douglasii, Triteleia hyacinthine, Trifolium depauperatum var. depauperatum), and shrubs and subshrubs (Frankenia salina, Isocoma acradenia var. bracteosa).
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The other four grassland associations in the park are Bromus diandrus, Hordeum murinum ssp. gussoneanum, Distichlis
spicata, and Leymus triticoides. The first represents the understory of a Quercus lobata woodland or savanna floodplain,
and the fourth the understory of a denser, mixed riparian forest prior to the diversion of flood waters behind dams
and artificial levees. The remaining two ( Hordeum and Distichlis) occupy habitats with elevated soil salinity.
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FIGURE 3.3. Ordination of grassland plots by Detrended

Correspondence Analysis. The distance between the plots in the
diagram reﬂects the dissimilarity of their ﬂoristic composition,
measured by their chi-square distance. The scale marks are in
multiples of standard deviations. Plots of four grassland
community types at Great Valley Grassland State Park in the San
Joaquin Valley form tight clusters, reﬂecting a high ﬂoristic
similarity among them. The community types are (䉱) Hordeum
marinum ssp. gussonianum; (䉫) Sporobolus airoides; (䊏) Leymus
triticoides; (䊊) Bromus diandrus. One B. diandrus plot was an outlier
because it had experienced an accidental burn 1 year before
sampling. From Solomeshch and Barbour (2006).

TA B L E 3.1
Four Grassland Community Types within Great Valley Grassland State Park

Bromus
diandrus
Grassland
(11 Plots)

Sporobolus
airoides
Grassland
(15 Plots)

100
73

100
7

83
8

50
—

8
8

Sporobolus airoides Grassland
Sporobolus airoides
Bromus madritensis
Vulpia myuros
Hemizonia pungens
Erodium botrys
Dichelostemma capitatu

—
46
36
27
27
9

100
87
87
73
73
47

—
8
33
33
8
8

50
—
50
50
—
—

—
15
8
—
—
—

Hordeum marinum gussonianum Grassland
Hordeum marinum ssp. gussonianum
Vulpia bromoides
Frankenia salina
Cressa truxillensis

18
9
36
—

100
87
93
73

100
92
100
92

100
—
50
—

23
—
62
—

Distichlis spicata Grassland
Distichlis spicata

82

80

100

100

46

Leymus triticoides Grassland
Leymus triticoides
Grindelia camporum
Epilobium brachycarpum
Malvella leprosa

27
—
9
—

—
13
13
—

—
8
—
—

—
—
50
—

100
85
85
77

Other Native Species
Amsinckia menziesii
Atriplex species
Juncus balticus
Croton setigerus
Helianthus annuus

46
—
18
9
9

7
7
—
—
—

8
—
—
—
—

—
50
—
—
—

46
23
23
8
15

Other Exotic Species
Bromus hordeaceus
Lactuca serriola
Senecio vulgaris
Rumex crispus
Erodium cicutarium
Stellaria media
Sonchus asper
Centaurea solstitialis
Carduus pycnocephalus
Brassica nigra
Silybum marianum

91
73
18
9
36
9
18
—
27
46
18

100
80
53
13
7
13
27
53
27
—
—

100
83
17
17
—
—
—
50
8
—
—

100
50
100
50
—
50
50
—
—
—
—

69
62
39
31
54
—
46
54
23
46
15

Bromus diandrus Grassland
Bromus diandrus
Hordeum murinum ssp. leporinum

Hordeum
marinum
Grassland
(12 Plots)

Distichlis
spicata
Grassland
(2 Plots)

Leymus
triticoides
Grassland
(13 Plots)

NOTE : Each column represents sample plots from the same community type. Rows across show how species were distributed through
locations. Numbers are the percent of plots in which the species was found. Boxed numbers highlight species that are associated with a
particular community type. Bolded numbers indicate species with ⬎5% cover in more than half the plots containing them. Only the more
common species are shown.

is here used in a wider sense, because this grassland extends
well upslope to 700⫹ m elevation in foothills and to the coast
south of Santa Barbara. Collectively, introduced annual species
have attained dominance throughout this type since the early
nineteenth century (see D’Antonio et al., Chapter 6), and their
permanence was recognized when rangeland ecologist Harold
Heady (1988) called them “the new natives.” Barry (1972) estimated that ⬍1% of the precontact Nassella grassland remains.
In spite of the dramatic reduction in abundance of native
species, we may be able to infer past community composition
by examining present-day stands (Box 3.2).
Climate is a major factor in determining plant communities
within this type. Bromus madritensis ssp. rubens and Erodium
cicutarium consistently dominate the semiarid south, whereas
Avena barbata, Bromus hordeaceus, and Cynosurus echinatus are
prevalent in the north. The most recent invasives are Aegilops
triuncialis, Brachypodium distachyon, Phalaris aquatica, and
Taeniatherum caput-medusae (Bartolome et al. in press).
Another community control is the timing and amount of
rainfall in a given year—that is, the annual variability in
precipitation (e.g., Heady 1956 and 1958, Pitt and Heady 1978,
Hobbs and Mooney 1991, Seabloom et al. 2003a). In years
with both fall and winter rains, a plethora of native forbs and
some native grasses emerge, including annuals and perennials
in the genera Agoseris, Brodiaea, Daucus, Lotus, Navarretia,
Trifolium, Triphysaria, Triteleia, and several others. By late
spring in such wet years, non-native grasses tend to dominate, especially on fertile, well-drained, deep soils. The most
abundant genera include Avena, Bromus, Hordeum, Lolium, and
Vulpia. Relatively dry fall or winter periods can give rise to
“grass-clover-ﬁlaree” years, where Erodium and Trifolium species
are especially abundant (see Reever Morghan et al., Chapter 7).
Grassland immediately adjacent to wetland vegetation
may be enriched in native forbs and grasses, particularly
annual species. The shallow edges of vernal pools, for example, feature a matrix of introduced grasses and forbs together
with such vernal pool taxa as Castilleja attenuata, Deschampsia
danthonioides, Juncus bufonius, Lasthenia californica, Layia
fremontii, Triphysaria eriantha, and species of Blennosperma,
Limnanthes, Plagiobothrys, Sidalcea, and Trifolium (Barbour
et al. 2003). Despite the widespread distribution of vernal
pools in all but the wettest and driest parts of Californian
grasslands, the shallow (and usually narrow) pool–grassland
ecotone is best considered as part of the vernal pool ecosystem, rather than the grassland, and thus will not be discussed
in detail in this treatment.
Species abundance shifts within any given year as a result
of phenological attributes of plants. Winter annuals (Avena,
Bromus, Hordeum, and Vulpia) dominate in winter and early
spring. In early to late summer, another set of annuals may
appear in the mix, including Aristida oligantha, Centaurea
solstitialis, Eremocarpus setigerus, Gastridium ventricosum, and
aromatic members of the Asteraceae (Calycadenia, Hemizonia,
Holocarpha, and Madia species). From our own anecdotal
observations, drier years favor native forbs over exotic grasses.
This is especially true when rain only comes early, allowing
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non-natives and native alike to germinate, followed by abnormally low precipitation in winter and spring. Many exotics
fail to reach maturity under these conditions.
Type of disturbance and soil parent material also add to the
constraints on community distribution and composition in
this grassland habitat (McNaughton 1968; Hobbs and
Mooney 1991; Moloney and Levin 1996; Safford and Harrison
2001, 2004; Harrison et al. 2003; Seabloom et al. 2003a; Weiss
1999; Schiffman, Chapter 15; Cushman Chapter 16; Jackson
and Bartolome, Chapter 17). For example, gopher disturbance
may increase the cover of Bromus hordeaceus in stands on serpentine, and nitrogen deposition from air pollutants may
increase the cover of Lolium multiﬂorum. Serpentine soils and
vertisols have higher native species richness and a higher
ratio of native to exotic plant cover, compared to the vegetation on other soils, apparently because few exotics can tolerate the stresses associated with such substrata (see Harrison
and Viers, Chapter 12). Disturbed sites show lower species
richness and a lower ratio of native to exotic cover than relatively undisturbed sites do. Highly disturbed sites near roads
are dominated by only one to a few exotic species (Gelbard
and Harrison 2003; Keeley 2001).
The community types currently deﬁned for valley grassland are typically split into perennial or annual types. Generally, researchers have used 10% relative cover of perennial
grasses to be the deciding factor between these two types,
perennial communities requiring ⬎10% combined relative
cover of all bunchgrasses present. However, we caution that
this is by no means a “magic” number, and local site conditions may vary substantially based on cumulative diversity
and constancy of native versus non-native species composition across related stands.
Nassella pulchra (purple needle grass) has been considered
the flagship species of the bunchgrasses (Clements 1934;
Kuchler 1964; Heady 1988; Holland 1986), but its past role
and extent in the Central Valley and the central and southern coast regions of California are currently being debated
(Wester 1981; Brown 1982; Hamilton 1997a; Stromberg et al.
2001; Holstein 2001). Some ecologists have concluded that
purple needle grass was not the overall dominant but rather
was the most opportunistic, r-selected bunchgrass, which
explains why it is the most common and widespread bunchgrass in today’s disturbed grassland. Purple needle grass
stands are commonly found where the soils are deep and
clay-rich, but they also occur on less fertile serpentine soils
(McNaughton 1968; Hamilton 1997a; Gelbard and Harrison
2003; Evens and San 2004). Other bunchgrasses that probably were associated with purple needle grass include Aristida
hamulosa, Elymus glaucus, Koeleria cristata, Melica californica,
M. imperfecta, Poa secunda, and, in the San Joaquin Valley,
Sporobolus airoides (Barry 1972). Modern grasslands in the
Valley now include a signiﬁcant amount of cover from such
non-native annual grasses as Avena barbata, A. fatua, Bromus
hordeaceus, Hordeum murinum, and Lolium multiﬂorum.
Many associations have been deﬁned within the Nassella
pulchra alliance. They range from the north coastal types

BOX 3.2 DETECTION OF LOCAL COMMUNITY TYPES IN THE SACRAMENTO VALLEY

It may be possible to infer the past extent and composition of grassland community types in California by examining
stands for the presence of now-muted natives. We propose aboriginal grassland associations by analyzing the patterns
of co-occurrence of all taxa in sample plots. Plot data also show that particular assemblages of dominant exotics are associated with particular assemblages of background natives.
The native species remaining in the modern valley grassland are numerous and varied enough to distinguish local communities. Grasslands in several locations within a radius of 40 km of Sacramento were sampled in the spring of 2002 (by
Solomeshch). A total of 55 plots, each 100 square meters in area, contained a total of 175 taxa of vascular plants, 122 of
which (70%) were natives.
All plots are dominated by the exotic species Bromus hordeaceus, Erodium botrys, Hypochaeris glabra, Lolium perenne ssp.
multiﬂorum, and Vulpia bromoides, among others. They are also similar in the presence of some native species, such as
Juncus bufonius, Lupinus bicolor, Triphysaria eriantha, and Triteleia hyacinthina. But plots differed from each other in the
presence of species more restricted to one or two locations and a single habitat type. Each location had a unique assemblage of species capable of being used to deﬁne distinct communities. The ﬁve communities are brieﬂy described in the
following paragraphs.
The Hemizonia congesta ssp. luzulifolia association has the highest cover and number of native species. It differs from the
other communities in the dominance of Hemizonia and the high diversity and often abundance of Casielleja attenuata,
Eryngium aristulatum, Hesperevax caulescens, Lasthenia glabrata ssp. glabrata, Lotus wrangelianus, Pogogyne douglasii, Trifolium
willdenovii, and T. biﬁdum, among other natives.
The Lasthenia platycarpha association is characterized by the high constancy of Brodiaea coronaria, Cicendia quadrangularis, Lasthenia californica, Layia chrysanthemoides, and Pogogyne ziziphoroides, among others. Presence of the halophytes
Frankenia salina, Lasthenia platycarpha, Lepidium latipes var latipes, and Plantago coronopus indicate saline soil. These ﬁrst
two associations are ﬂoristically richer than the other three. On average, there are 24 – 25 native species per plot, two to
three times the number of exotics. The association described below is at the other extreme, with only 10 species per plot
and with the lowest cover ratio of natives to exotics (0.13).
The Trifolium microdon–Nassella pulchra–Distichlis spicata association is the ﬂoristically poorest and is further characterized
by high abundance of Distichlis spicata, high constancy of N. pulchra, and the presence of Leymus triticoides, Trifolium
microdon, and Viola pedunculata. The number and cover of perennial natives are highest in this community, but at the same
time, exotics (Bromus diandrus, Taeniatherum caput-medusae, Hordeum murinum ssp. leporinum, and others) have a much
higher abundance than in any other community, so the native-to-exotic cover ratio is low.
The Triphysaria eriantha– Nassella pulchra– Distichlis spicata association resembles the Lasthenia platycarpha association,
except that halophytes are absent. N. pulchra is associated with a different suite of species, including Isoetes orcuttii,
Eryngium vaseyi, and Achyrachaena mollis.
Finally, the Holocarpha virgata association is characterized by the associates Castilleja attenuata, Centaurium venustum,
Clarkia purpurea, Daucus pusillus, Holocarpha virgata, Navarretia intertexta, Triteleia hyacinthina, and Navarretia intertexta,
among others. H. virgata is the dominant among the natives (10 – 15% cover).
Solomeshch concluded that the native grassland as a vegetation type may be extinct, but its component species largely
remain, and their presence can be used to deﬁne and distinguish associations. He presumes that native species have not
signiﬁcantly changed their ecological requirements since European-American contact, meaning that if a native taxon was
conﬁned to a particular soil series prior to contact, it will still show that pattern of occurrence today. This approach to
reconstructing the landscape reveals that modern community diversity is high, even in a relatively small area. It appears
that it would be possible to build a classiﬁcation of California grassland associations based on the presence of native species
if Solomeshch’s approach is extended to the rest of California’s grasslands.

N. pulchra/Baccharis piluaris and N. pulchra–Melica californica
(NatureServe et al. 2003; Evens et al. 2006) to the serpentine
types in the middle Coast Ranges N. pulchra – Astragalus
gambelianus–Lepidium nitidum and N. pulcha–Calystgia collina
(Evens and San 2004), to N. pulchra – Erodium spp.–Avena
barbata in western Riverside County (Klein and Evens 2005).
The earliest botanical descriptions of the grassland now occupied by Los Angeles clearly ﬁt the N. pulchra alliance and
ecosystem of the Central Valley (Schiffman 2005).
Additional communities of perennials are organized
around the loosely tufted Elymus glaucus, typically adjacent
to oak woodlands on sandy loam soils, especially in the
foothills of the Coast Ranges, the strongly tufted meadow
barley (Hordeum brachyantherum) near marshes and seeps
on heavier soils, and the rhizomatous Leymus triticoides
beneath valley oaks on poorly drained floodplain soils and
around seeps and drainages (associated with Carex barbarae,
C. praegracilis, Juncus spp., and Muhlenbergia rigens; Hamilton
1997a, Shuford and Timossi 1989). The Leymus triticoides
alliance is thought to have played a major role in valley grasslands on heavy soils and in ecotones between riparian and
marsh habitats (Holstein 2001). Other communities of
perennials have Distichlis spicata, Hordeum depressum (a native
annual), and Sporobolus airoides on alkaline soils in the San
Joaquin Valley, in southern California (Hamilton 1997a), and
north to Contra Costa County (Holland 1986; Hamilton
1997a); Aristida purpurea on granitic, sandy soils in southern
California (Evens and San 2005); and Elymus multisetus and
Melica torreyana on rocky or clayey serpentine soils in the
Central Coast Range (Evens and San 2004; Evens et al. 2006).
The southernmost portion of the San Joaquin valley, stretching from Kettleman City in the northwest to Bakersﬁeld in
the southeast and including the Carrizo Plain, is widely
understood to have been covered by a saltbush scrub, with
patches of alkali grassland, prior to overgrazing and conversion to irrigated agriculture in the early twentieth century. As
mapped and described by Kuchler (1977), it was a semiarid
desert scrub dominated by Atriplex polycarpa associated with
Ephedra californica, Ericameria linearifolia, Haplopappus racemosus, Isocoma acradenia, Lycium andersonii, and L. cooperi.
Where soil salinity is high, A. polycarpa was associated with
Allenrolfea occidentalis, Atriplex spinifera, Kochia californica,
Salicornia suberminalis, Sarcobatus vermiculatus, and Suaeda
moquinii. At higher elevations and on less saline soils, A. polycarpa grew with Artemisia tridentata. Perennial grasses were
dominant in small stands with low species richness; they
included the rhizomatous Distichlis spicata and the bunchgrass Sporobolus airoides. Today, overgrazing has removed the
more palatable shrubs (especially A. polycarpa) and the
bunchgrasses; such invasive annual grasses as Bromus
madritensis ssp. rubens, Schismus arabicus, and S. barbatus have
taken their place. Another arid pocket within the southern
San Joaquin Valley is known as the Carrizo Plain, west of Taft
and separated from the Central Valley by the Temblor Range.
Its climate is arid but otherwise different from that of desert
grasslands in northeastern or southeastern California; as a
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result, the vegetation is an arid version of Central Valley
grassland, with Lasthenia californica, Pectocarya penicillata, Poa
secunda, and Vulpia microstachys particularly abundant, and
various rare plants also present (Kimball and Schiffman
2003).

Serpentine Grassland
As generalized in the chapter by Harrison and Viers of this
volume (Chapter 12), grassland on serpentine outcrops
throughout California is similar to Valley grassland. Most
serpentine sites support a forbland dominated by natives,
with ⬍10% cover by grasses. On grass-dominated sites, the
most common native grasses are Elymus elymoides, Melica
californica, M. imperfecta, Nassella pulchra, Poa secunda, and
Vulpia microstachys (see Figure 3.2). Exotic grasses may constitute ⬎ 50% relative cover. Serpentine forblands most commonly feature native species in the genera Calochortus,
Calycadenia, Clarkia, Eschscholzia, Gilia, Hesperolinon, Lasthenia,
Layia, Lessingia, Linanthus, Lotus, Madia, Navarretia, Stellaria,
Streptanthus, and Trifolium.
The ﬁrst syntaxonomy of serpentine annual grasslands in
northern California was proposed by Pilar Rodriguez-Rojo
(Rodriguez-Rojo et al. 2001a,b), based on her dissertation
research of 36 localities. Three-fourths of those localities were
in the North Coast Ranges, the rest in Sierran foothills. She
classiﬁed the vegetation into two classes, one of which was
new (Loto wrangeliani–Vulpietea microstachys). The other was
characterized by weedy species from Europe (Stellarietea
mediae) and thus had already been recognized in the European
literature.
The new class was subdivided into one new order, three new
alliances, and five new associations. Characteristic native
species for the new class are Agoseris heterophylla, Astragalus
gambelianus, Calandrinia ciliata, Castilleja densiﬂora, Centaurium
muehlenbergii, C. trichanthum, Cryptantha microstachys, Daucus
pusillus, Epilobium minutum, Eriogonum luteolum, Filago
californica, Gilia angelensis, G. capitata, Hemizonia ﬁtchii, Layia
platyglossa, Lessingia leptoclada, L. nemaclada, Linanthus
micranthus, Lotus unifoliatus, L. wrangelianus, Madia exigua,
M. subspicata, Micropus californicus, Microseris lindleyi, Minuartia
californica, Navarretia intertexta, Plantago erecta, Rigiopappus
leptocladus, Trifolium depauperatum, T. microdon, T. microcephalum, and Vulpia microstachys. These species are not,
however, endemic to serpentine. The three different alliances
corresponded with major habitat differences: open coastal
foothills, wooded coastal foothills, and open Sierran foothills.
Additional alliances have been proposed for serpentine
grasslands in the Central and North Coast Ranges and the
Sierra Nevada foothills, including some organized around
Calycadenia spp., Lasthenia californica, Plantago erecta, and
Vulpia microstachys (Evens and San 2004; Evens et al. 2006).
Although serpentine soils are largely seen as refugia for native
plants, nearness of roads or urbanized areas can have a significant negative effect on the diversity and abundance of native
taxa (Gelbard and Harrison 2003; Safford and Harrison 2001).

F I G U R E 3.4. A stand representative of the Calamagrostis nutkaensis alliance, on ocean-facing bluffs
near the Point Reyes lighthouse. Photograph courtesy of Todd Keeler-Wolf.

North Coastal Grassland
Along the north coast of California, moderate to high winter rainfall and summer fog produce a maritime variant of
Mediterranean-type climate, within which occurs a grassland ﬂoristically different from that of the Central Valley.
According to a study of coastal grasses by Corbin et al.
(2005), 28 – 66% of soil moisture taken up by roots originates as fog drip, softening the stress of summer drought and
possibly favoring perennials. Called variously coastal prairie,
fescue–oatgrass (Festuca–Danthonia), or coastal terrace prairie
(Burcham 1957; Munz 1959; Kuchler 1964; Heady et al. 1988;
Holland 1986; Ford and Hayes in press), it has strong afﬁnities to the grasslands of central and eastern Oregon and the
Palouse prairie of eastern Washington. Species richness and
the amount of cover still provided by natives are higher along
the coast than in the Central Valley (Stromberg et al. 2001).
Ranchers as early as the 1820s also recognized that forage
productivity was higher than in the Central Valley.
The northern limit of the north coastal grassland has generally been accepted as the California – Oregon border,
although elements of this grassland (e.g., Deschampsia
caespitosa alliance) certainly extend much further north. Its
southern limit depends upon the investigator. Kuchler
(1964), among others, mapped its southern limit as extending only to the San Francisco Bay area, but others contend
that it extends thoughout the central coast to San Luis
Obispo County (Barry 1972; Elliot and Wehausen 1974;
McBride 1974; Stromberg et al. 2001). Some range ecologists
claim that fully a quarter of this grassland’s precontact area
of 355,600 hectares has been urbanized, making it the largest

urbanized fraction of any major plant community type in the
United States.
We choose to recognize three alliances of the immediate
coast: two alliances of drier and more interior habitats, and
a southern alliance from Sonoma County to San Luis
Obispo County.

Alliances along the Immediate Coast
The Deschampsia cespitosa ssp. holciformis (tufted hairgrass)
alliance extends from brackish tidelands to coastal bluffs and
terraces. The soils are typically poorly drained, remaining
moist long into the growing season. Two associations with this
subspecies have been deﬁned at Point Reyes National Seashore
(NatureServe et al. 2003) that likely extend beyond the park’s
borders: D. cespitosa–Horkelia marinensis on sandy loam and
D. cespitosa–Danthonia californica on poorly drained loamy
terraces. Farther north, in Humboldt Bay, a third D. cespitosa
association near salt marshes includes Distichlis spicata,
Potentilla anserina, and the exotics Agrostis stolonifera, Cirsium
vulgare, and Holcus lanatus (Pickart 2006). A fourth association,
in the Central Valley’s delta area, includes Liliaopsis masonii,
Senecio hydrophiloides, Triglochin striatum, and other brackish
wetland species. This association often grows on peat at the
edges of sloughs and channels adjacent to stands of Schoenoplectus californicus. Stands dominated by Deschampsia cespitosa
ssp. cespitosa occur south along the immediate coast to San
Luis Obispo County (Stromberg et al. 2001). These appear
similar to D. cespitosa var. holciformis stands to the north.
Another alliance typical of the immediate coast is that of
Calamagrostis nutkaensis (Figure 3.4). Its distribution ranges
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from British Columbia to San Francisco Bay, and its southernmost occurrence is on the foggy upper slopes of San Bruno
Mountain (McClintock et al. 1990). C. nutkaensis is a large,
tufted grass that has relatively high moisture requirements.
Because of its size, it competes well with Baccharis pilularis,
can occur within northern coastal scrub vegetation, and is
tall enough to create its own fog drip in summer (Corbin
et al. 2005). At Point Reyes National Seashore, this alliance is
represented by two associations: C. nutkaensis/Baccharis pilularis in upland situations and C. nutkaensis–Carex–Juncus on
bottomlands and lower slopes.
Festuca rubra is characteristic of a third alliance of the
immediate coast. Of all the coastal alliances, it has suffered
the greatest degree of historic loss because of agriculture,
exotics, and development. The few stands that remain are
known from Marin, Humboldt, and Sonoma Counties
(NatureServe et al. 2003) occur on somewhat drier and better-drained sites than those with Deschampsia cespitosa or
Calamagrostis nutkaensis. Species richness is high, with
many forbs and grasses, including Achillea millefolium,
Artemisia suksdorfii, Avena barbata, Bromus carinatus, Calamagrostis nutkaensis, Camassia leichtlinii, Danthonia californica,
Elymus glaucus, Erigeron glaucus, Eriophyllum lanatum, Festuca
roemeri, Gentiana afﬁnis, Koeleria macrantha, Nassella pulchra,
Solidago canadensis, and Viola adunca. Stands of Festuca rubra
also occur on stabilized sand dunes mixed with coastal dune
species such as Ambrosia chamissions and Abronia villosa at
sites such as Stone Lagoon, Humboldt County.
The seral status of many grasslands along the immediate
coast is tied to grazing and ﬁre disturbances and to the history
of cultivation (Elliot and Wehausen 1974; McBride 1974;
Keeley 2002; NatureServe et al. 2003). Many stands are clearly
being colonized by Baccharis pilularis and other coastal scrub
elements. The removal of grazing has coincided with a shift
toward exotic perennial grasses such as Anthoxanthum
odoratum and Holcus lanatus at Sea Ranch in Sonoma County
(Foin and Hektner 1986; Peart 1989c). Exotic perennial grasses,
including Holcus lanatus, Festuca arundinacea, Phalaris aquatalis,
and Dactylis glomerata, are also abundant in other Sonoma
County and Marin County grasslands. Stromberg and Grifﬁn
(1996) demonstrated that coastal grassland in Monterey
County, which had at one time been plowed and cultivated,
was rich in exotics and was only (after 60 years) being slowly
colonized by natives. The old ﬁeld community was dominated
by Avena fatua, Bromus diandrus, Hypochaeris glabra, Eremocarpus
setigerus, and species of Amsinckia, Erodium, and Vulpia. Nassella
pulchra and Poa secunda were abundant in relictual sites nearby
that had never been cultivated.
Other coastal grasslands — and not just those that have
been cultivated—have been displaced by what Sawyer and
Keeler-Wolf (1995) call “non-native perennial grassland” (see
also Jimerson et al. 2000; NatureServe et al. 2003; Pickart
2006; and Ford and Hayes in press). The following examples
of non-native grassland associations occur along the moist,
immediate coast: Agrostis stolonifera, Aira caryophyllea, and
Anthoxanthum odoratum. Common associates, including
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some aggressive species, are Achillea millefolium, Briza maxima, Bromus diandrus, B. hordeaceus, Carduus pycnocephalus,
Dactylis glomerata, Danthonia pilosa, Daucus pusillus, Erodium
botrys, E. brachycarpa, Eschscholzia californica, Festuca arundinacea, Holcus lanatus, Hypochaeris glabra, Lupinus spp., Phalaris
aquatica, Poa pratensis, Silybum marianum, Sisyrinchium bellum,
Sonchus oleraceus, Trifolium depauperatum, and T. dubium
(Hektner and Foin 1977; Fiedler and Leidy 1987; Holland
and Keil 1995; Ford and Hayes in press).

More Interior Grassland Away from
the Immediate Coast
Hilltop grasslands (balds, glades) support stands in the
alliances Festuca californica, F. idahoensis/roemeri, and F. rubra
(Evens et al. 2006; Figure 3.5). Some of the best-known stands
of F. idahoensis/roemeri occur in the inner North Coast
Ranges in the Yolla Bolly–Middle Eel Wilderness Area, where
glades 2–20 hectares in size have a rich mixture of native and
non-native herbs. The glades are surrounded by Quercus
garryana var. garryana woodland with an understory also
dominated by F. californica.
A Danthonia californica (California oatgrass) alliance occurs
on foothill slopes and balds from San Luis Obispo to Humboldt
Counties (Stromberg et al. 2001, NatureServe et al. 2003,
Hektner et al. 1983; CVIS 2006; Ford and Hayes in press).
Particularly large stands in Marin and Sonoma counties also
include such bunchgrass species as Elymus glaucus, Melica
californica, and Nassella pulchra, and balds in the Santa Cruz
Mountains have high cover of the exotic grass Brachypodium
distachyon.
Ford and Hayes (in press) refer to the oatgrass alliance as
“moist native grassland,” and their Twinspan analysis of
450 plots, from Mendocino to San Luis Obispo, shows
moderate to high constancy for the following natives:
Bromus carinatus, Carex species, Hordeum brachyantherum,
Juncus patens, J. phaeocephalus, Oxalis albicans ssp. pilosa, and
Ranunculus californicus.
Other alliances of balds have been proposed for non-native
associations. For example, Arrhenatherum elatius stands that
occur from Humboldt County to Lake County and east to
Tehama County, with associated species Aira caryophyllea,
Dichelostemma capitatum, Lotus micranthus, Rumex acetosella,
and Sherardia arvensis (Sugihara and Reed 1987; Sugihara et al.
1987). Jimerson et al. (2000), Hektner et al. (1983), and Evens
et al. (2006) have proposed a related Cynosurus echinatus
alliance, divided into more than eight associations.
Another semiinterior coastal grassland alliance is that of
Bromus hordeaceus. Total cover is lowest and forb cover highest for this alliance, among all coastal alliances. It has been
split into half a dozen associations by Jimerson et al. (2000),
each differentiated by associates that include both exotics
(Aira caryophyllea, Erodium species, Taeniatherum caput-medusae,
and Bromus tectorum) and natives (Agoseris heterophylla,
Cryptantha intermedia, Dichelostemma capitatum, Grindelia
camporum, Hemizonia congesta, Ranunculus occidentalis, and

F I G U R E 3.5. Northern coastal grassland (foreground) as a glade or bald, dominated by Festuca roemeri.

Plum Garden glade, Yolla Bolly Mountains. Photograph courtesy of Todd Keeler-Wolf.

species in the genera Clarkia, Linanthus, Lotus, Lupinus, and
Trifolium).
Driest and warmest coastal sites support the Phalaris
aquatica alliance. Associated species with highest constancy
and cover include Bromus hordeaceus, Centaurea solstitialis,
Koeleria micrantha, and species in the general Clarkia and
Galium (Jimerson et al. 2000).

Cold Desert Grassland
East of the Sierra-Cascade axis, a continental location produces a cold and dry climate. Elevations are generally ⬎1250
meters, making even summer temperatures lower than those
in the warm deserts to the south. The grassland here is
ecologically part of the Great Basin or Inter-Mountain region.
Although some authors (e.g., Young et al. in press) label them
“steppes,” clearly meaning an association of bunchgrasses
and shrubs or trees, our experience with this region is that
isolated stands of grassland without shrubs or trees also
are present.
The most abundant and widespread grasses include
Pseudoroegneria spicata, Achnatherum thurberi, Elymus elymoides,
Festuca idahoensis, Hesperostipa comata, Koeleria macrantha,
Leymus cinereus, Pascopyrum smithii, Poa nevadensis, and
P. secunda. Many of these species also occur in the Palouse
grassland of eastern Oregon and Washington, which shares
a similar climate and range of soils and geologic substrates
(Young and Clements 1999). The cold desert grassland
ecosystem has been signiﬁcantly modiﬁed by the introduction and spread of highly invasive annuals or persistent
perennials, in particular Agropyron cristatum, A. intermedia,
Bromus tectorum, B. japonica, Elytrigia pontica, Ventenata dubia,
and Taeniatherum caput-medusae. Although most cold desert

perennial species can survive infrequent wildﬁres (Wright
and Klemmedson 1965), promiscuous burning and inappropriate grazing throughout the 1800s resulted in a type
conversion of Artemisia steppe to annual grassland (Pickford
1932; West and Young 2000, Young et al. in press).
The cold desert grassland is the least understood and least
inventoried among all other grasslands in California. No
detailed classification exists, and only scattered plot data
have been collected. Our treatment here is thus provisional
and cursory. We focus on four community types: Festuca
idahoensis (Idaho fescue), Leymus cinereus (Great Basin wild
rye), Poa secunda (desert bluegrass), and Pseudoroegneria
spicata (bluebunch wheatgrass).
Festuca idahoensis grassland (sensu lato, including several
subspecies) occurs in the Modoc Plateau area, the stands
often being small and surrounded by Artemisia scrub or
Juniperus occidentalis woodland. The most extensive stands
occur on north-facing exposures that have had most of their
woody cover removed by recent ﬁre. Three examples are (1)
Clear Lake Hills in Modoc County, where F. idahoensis and
P. secunda are codominants, both with 10–20% cover; (2) the
Crater Peak Research Natural Area on slopes of the Klamath
Mountains (Keeler-Wolf 1987; Cheng 2004), where the grassland occurs on gabbro-derived soils and is surrounded by a
woodland of Cercocarpus ledifolius and Pinus balfouriana; and
(3) the northern Warner Mountains, where the grassland is
adjacent to subalpine vegetation with Antennaria rosea,
Arenaria aculeata, Carex rossii, and Pinus monticola.
Leymus cinereus dominates small stands in deep bottomland soil and also on moderately deep slope soils subirrigated
with snow melt. The few large stands in California are on the
Modoc Plateau, either on recently burned uplands or in semiriparian valley bottoms and toe slopes. The burned slopes
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have resprouts or seedlings of Ericameria parryi, Symphoricarpos
species, and Tetradymia canescens.
Poa secunda (sensu lato) is widespread and has a broad ecological amplitude. It is part of a taxonomically messy group,
variously known as P. canbyi, P. gracillima, P. juncifolia,
P. incurva, P. nevadensis, P. sandbergii, P. scabrella, and others.
The grassland it forms is common at the edge of wet meadows, with Juncus balticus and Artemisia cana, but it also grows
on drier upland slopes where it interfaces with Festuca
idahoensis or Pseudoroegneria spicata grasslands.
Pseudoroegneria spicata is the one of the most widespread
native perennial grasses in northeastern California, but it is
seldom a dominant. It occupies the more xerophytic habitats,
usually restricted to well-drained, rocky slopes on south
aspects. P. spicata usually provides 15–30% cover in grassland
patches that occur within a mosaic of such scrub alliances as
Artemisia tridentata ssp. vaseyana and A. arbuscula ssp. arbuscula.
The largest stands in California are 0.5–2.0 hectares in size
in the Skedaddle Mountains and along the western slopes of
the Warner Mountains and appear to have a recent ﬁre history (Figure 3.6).

Warm Desert Grasslands
These grasslands are distinct from valley grasslands to the
west, and their distinctiveness increases to the east and south.
Some stands in Antelope Valley of Los Angeles and Kern
Counties and in San Felipe Valley of San Diego County are
relatively similar to cismontane grassland. Part of the reason
for overlapping similarity is that the western portion of the
warm desert is still inﬂuenced by a Mediterranean-type climate, although annual total precipitation there is lower
(⬍250 mm). The warm desert grassland is typically a shrub
steppe, but in some areas the native perennial grasses have
greater biomass than that of the shrubs (Figure 3.7).
We divide warm desert grassland into six types: Pleuraphis
rigida (big galleta grass), P. jamesii (galleta grass), Achnatherum
speciosum (desert needle grass), Aristida purpurea (three-awn),
dune grassland, and saline grassland. Annual forb types are
also present and variable, especially in El Niño years. As with
the cold desert grassland, invasive species have signiﬁcantly
altered the ecosystem. The most important transformative
taxa are Brassica tournefortii, Bromus madritensis ssp. rubens,
Salsola tragus, Schismus arabicus, and S. barbatus. The extent
and cover of B. madritensis have particularly increased in the
past few decades, in part because of its ability to carry ﬁre
(Brooks 1999; Brooks and Esque 2000; Brooks and Minnich
2007; Brooks and Pyke 2001).
The Pleuraphis rigida alliance is characteristic of grasslands in the Colorado and eastern Mojave deserts, where
there is a significant amount of summer precipitation. At
the sandy base of bajadas and on dune aprons it may be a
codominant with Larrea tridentata, Ambrosia dumosa, and
Yucca schidigera; on upper slopes it may be associated with
Ephedra nevadensis, Ferocactus cylindrica, and Sphaeralcea
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F I G U R E 3.6. Stand of Pseudoroegneria spicata on convex upper slope

of the Skedaddle Mountains in Lassen County. Photograph courtesy
of Todd Keeler-Wolf.

ambigua. Thomas et al. (2004) have sampled, analyzed, and
classified several associations within this alliance, the most
common being P. rigida/Ericameria cooperi in the Mojave
Desert and P. rigida – Acamptopappus sphaerocephalus in the
Sonoran Desert.
The Pleuraphis jamesii alliance occurs mainly in the northern Mojave Desert at higher, rockier sites than those occupied
by the P. rigida alliance. It is unique in being a sod-forming
grass but is otherwise similar to its congener in being associated with shrubs. Thomas et al. (2004) have deﬁned several
associations: (1) P. jamesii/Ephedra nevadensis, the most widespread association in the eastern Mojave, which includes the
shrubs Lycium andersonii, Menodora spinosa, and Castilleja
applegatei; (2) P. jamesii–Eriogonum fasciculatum on granite substrates in the eastern Mojave; and (3) the very rare P. jamesii–
Muhlenbergia porteri, known only from the Mid Hills and
New York Mountains.
The Achnatherum speciosum alliance is probably the most
widespread of all the warm desert perennial grassland
alliances. It ranges all across the Mojave Desert and south to
Joshua Tree National Park. It appears to be a successional

F I G U R E 3.7. Pleuraphis rigida grassland east of Superior Lake in the central Mojave Desert. Photograph

courtesy of Todd Keeler-Wolf.

grassland, occupying burned blackbush stands (Coleogyne
ramosissima) for several years (Brooks and Matchett 2003).
Some stands are ⬎20 ha in extent, as those in Antelope Valley
adjacent to Juniperus californica, Eriogonum fasciculatum, and
Yucca brevifolia stands.
Aristida purpurea grassland is limited to the western margin of the Sonoran Desert, where it is associated with Acacia
greggii and Quercus engelmannii. Patches of this grassland
occur within a matrix of Bromus madritensis ssp. rubens or
Nassella pulchra stands.
Sand dunes and sand sheets in the warm deserts of
California support several types of open (⬍15% cover) grassland. These include stands dominated by Achnatherum
hymenoides (Indian rice grass), Panicum urvilleanum (dune
panic grass), and Swallenia alexandrae (Eureka dune grass).
Dune panic grass is the most widespread of the three, ranging through both the Mojave and Colorado deserts and present on both isolated dunes and extensive, continuous sand
sheets. In contrast, Indian rice grass is restricted to just a few
places, such as Eureka Dunes, Owens Lake, and Kelso Dunes,
where it forms a very open grassland. Associates include indicators of recently disturbed sites, such as Petalonyx thurberi,
Sphaeralcea ambigua, and Salsola tragus. Eureka dune grass is the
rarest of the three, restricted to Eureka Valley dunes. Swallenia
grassland may be the rarest of all grasslands in California. Its
biology and autecology have been described by Pavlik and
Barbour (1986a, b).
Grasslands of saline desert playas feature Distichlis spicata
(salt grass) or Sporobolus airoides (alkali sacaton), the latter previously mentioned in this chapter as a component of grassland in the San Joaquin Valley. On playas, the two grasses are
often adjacent to, or mixed with, the shrubs and subshrubs

Allenrolfea occidentalis, Atriplex canescens, A. polycarpa, Isocoma
acradenia, Iva acerosa, and Suaeda moquinii. Near springs, the
grasses are associated with the perennial graminoids and
herbs Schoenoplectus americanus, Juncus cooperi, and Anemopsis
californica.

Summary
Major grassland types within the state’s boundaries are valley grassland (including coastal southern California grassland), north coastal grassland, serpentine grassland, cold
desert grassland, and warm desert grassland. Sometimes these
types include shrub or tree associates and could be called
shrub-steppe or tree-steppe. In any case, species richness
comes primarily from forbs, not from grasses or woody taxa.
We chose grassland as the term of choice to apply to lowelevation vegetation dominated by herbs, and reduced the
terms prairie and steppe to synonyms.
Classiﬁcation of grassland associations and alliances is rapidly progressing, but it is still far behind the progress that has
been made with woody vegetation. We can only guess at the
ultimate number of community types that will be deﬁned,
named, and recognized in terms of species composition and
ecological relationships. We estimate that 400 or more associations eventually will be discernible.
Californians today tend to elevate the importance and
uniqueness of dramatic landscapes with tall trees that are distant from large cities. As a result, nearby, soft, subtle grassland
landscapes were long discounted, disregarded, and degraded.
It is only in the past two decades that grassland vegetation
has been seen as an important target for conservation and
restoration activities, both of which require an understanding
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of the identity, location, and spatial relationships among
natural grassland community types.
We have tried to show that precontact grassland community
types can be reconstructed on the basis of the many native
species that remain present, although at low abundance and
biomass. Classiﬁcation of community types based on the cooccurrence of both exotic and native species is also resulting in
the recognition of alliances and associations that are important indicators of environmental traits and land use history.
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By examining complete species assemblages (instead of
focusing on dominant species), this method of sampling can
overcome vegetation change caused by 200 years of overgrazing, the spread of exotics, and the alteration of fire
regimes, which have type-converted some grasslands, significantly modified the composition of others, and shifted
many from a sustainable, steady-state condition into temporal, seral phases on the way to (for example) coastal scrub,
oak woodland, or mixed evergreen forest.

