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Native American Uses and Management
of California’s Grasslands

M. KAT ANDERSON

A widespread cause of grassland fires was man. With this easy-to-
use tool, the aborigine was able to create openings in the forest,
convert forest to savanna, and change forest and brush to open

grasslands.

Prehistorically, Native peoples around the world spent much
of their waking day in grasslands or grassland-woodland eco-
tones: stalking and driving animals; harvesting edible seeds,
bulbs, and greens; setting fires; and domesticating grain
plants and ungulates (Vogl 1974). In fact, Homo sapiens’
hominoid antecedents may have evolved out of the grassland
savannas of Africa. Human ecologist Paul Shepard says that
grasslands are “central to this intricate history of the
relationship among seeds, nervous systems, and minds”
(Shepard 1996). Most if not all of the great grasslands of the
world, from the Serengeti Plains to the prairie bioregion of
the contiguous United States, were maintained with fires set
by native peoples (Adams and McShane 1996; Wells 1965,
1970). In California it was no different. Fire was the most
significant, effective, and widely employed management tool
in grasslands. Early descriptions of Indians setting fire to grass-
lands abound in missionary, explorer, and military diaries.
Diaries or early missionary journals offer us some of the rich-
est resources in reconstructing Indian burning in grasslands.
One of the best sources is Fray Juan Crespi’s diaries. He traveled
with the Portola Expedition, and noted that, on July 21, 1769,
near the Santa Margarita River and Ranch House areas, “we
came onto very open, rolling knolls and tablelands of sheer
soil, everything very overgrown with dry grass, though over
most of this march we found it burnt off by the heathens”
(Crespi 2001: 287). Upon entering the Salinas Valley on
September 28 near what is now Greenfield, his party “fol-
lowed the same valley and river by a level road, the grass all
burned” (Bolton 1927: 199-201, cited in Gordon 1974:29).
Proceeding northward from Chualar, Crespi wrote, “The soil
is whitish and short of pasture on account of the fires set by
the heathen” (Bolton 1927: 199-201, cited in Gordon 1974:
29). On October 16, 1769, Crespi’s party, near Corralitos,
traveled “very near the beach, and the range of hills which
follows, which has good pasture, although it has just been
burned by the heathen” (Bolton 1927: 214-216, cited in
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Gordon 1974:29). On October 18 they traveled from Santa
Cruz, along the coast toward Ano Nuevo: “we descended and
ascended four deep watercourses [these would include Wilder,
Laguna, and Scott Creeks]. . . . Only in the watercourses are
any trees to be seen; elsewhere we saw nothing but grass that
was burned” (Bolton 1927: 214-216, cited in Gordon 1974:
30). Crespi made note of many other areas that had burned
grass, including what are now La Puente, City of Industry,
Saugus, Goleta, Gaviota, La Honda Canyon, Guadalupe Lake,
Price Canyon, Pico Creek, Soquel, Scott Creek, Waddell
Creek, San Gregorio, San Andreas Lake, Del Monte Lake, and
San Jose Creek.

Humans migrated into the region that is now called
California about twelve to fifteen thousand years ago. At
European contact, perhaps 500 tribes, speaking approximately
100 languages, inhabited the state (Figure 5.1). Like indigenous
peoples elsewhere, California Indians gathered numerous
plants in the grasslands—such as our (modern) state flower,
the California poppy, for food and medicine; soaproot for fish
poison; and California fescue for thatch for winter houses.
Native Californians hunted many kinds of animals in grassy
openings, including rabbits for meat and fur blankets, elk for
armor and elkhorn spoons, and deer for meat and clothing.

Flat or gently undulating grasslands harbored major vil-
lages, temporary camps, and work stations. Tribes practiced
controlled burning in and around their villages to decrease
the risk of fires that might ignite their houses (Pilling 1978).
With few trees or brush to obscure views, grasslands pro-
vided safety from surprise attacks by hostile tribes or grizzly
bears. Granite outcrops on the peripheries of meadows or
prairies often could host grinding slicks and bedrock mortars
for processing seeds, berries, and other foods.

Large grassy clearings, kept open by burning, also formed
the most important sites for various California Indian games
of physical dexterity, such as archery contests, double ball,
shinny, games akin to racquet ball and football, and the hoop
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FIGURE 5.1. The territories associated with California Native American language groups.
Names in bold represent language families that comprise two or more languages and multiple

dialects. Map drawn by Claudia Graham.

and pole game (Culin 1975). The goal posts or targets were
located at the ends of long, grassy fields, as in archery,
lacrosse, field hockey, and football today. Grasslands were
attractive areas for hosting festivals and ceremonies and as
trading grounds for bartering goods. Grasslands also meant
plentiful grasshoppers, an important insect food up and
down California. The Wintu and other tribes obtained them
by burning off large grass patches (Du Bois 1935).

All California tribes made fire with a fire-making kit
composed of a hand drill or spindle and a hearth plate. Dry
grass tinder was often part of the kit used by different tribes
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(Foster 1944). Most tribes utilized a slow match or torch,
which consisted of a tightly packed flammable material that
would burn at one end as a constant flame for a considerable
period of time. This gave Native Americans the technological
capability to burn both small patches and extensive tracts of
vegetation in a systematic fashion. Vegetation types that
occur as continuous plant cover, such as grasslands, provided
a continuous fuelbed. Therefore, human-set fires under the
right environmental conditions could conceivably burn unin-
terrupted for a considerable distance (Anderson 2006). On
rare occasions artists drew or painted these Indian-set fires.



Today Native people still visit grasslands to reenact age-old
traditions by gathering many kinds of useful plants. The
Wukchumni still harvest saltgrass for its delicious salt crys-
tals from the southern San Joaquin Valley, the Karuk still
gather wild iris from the Bald Hills for making cordage, and
the Mono still dig the rhizomes of sedges found in high
mountain meadows to be used as sewing strands for the
making of coiled baskets.

The Ethnobotany and Ethnozoology
of the Grasslands

California’s grasslands were integral to the prosperity of each
tribe, perhaps contributing more species to subsistence
economies than any other single vegetation type. Native
people knew that many kinds of medicinal and food plants
required full sunlight. They also understood that many kinds
of wildlife need open grasslands for performing mating
rituals, facilitating movement, and heightening forage diver-
sity and accessibility. Grasslands supported most types of
human activities, providing the open space and plant species
diversity needed for hunting, gathering, game playing, trading,
dancing, feasting, and other activities and events.

Adornments, Clothing, and Regalia

Tongva girls as well as individuals from many other tribes
wove wildflowers into their hair, and they wore wreaths and
boas of flowers that were gathered from the grasslands. These
were worn at special festivals, dances, or other ceremonies
(Dakin 1939; Gayton 1976: 83; Powers 1976). Wildflowers
included many kinds of Brodiaea, Triteleia, and Dichelostemma,
iris (Iris douglasiana), and common monkeyflower (Mimulus
guttatus) (Barrett and Gifford 1933; Goodrich et al. 1980). For
example, crowns of flowers were worn by young and old of
both sexes in the Yokuts culture; armloads of flowers were
plucked and danced with to special songs. Anthropologist
Anna Gayton (1976) noted of the Yokuts: “Pleasure came
from their beauty, their fragrance, and their indication of a
plentiful seed harvest to follow.”

Dyes for face paints came from the grasslands such as a
brown sticky substance on the stems of sleepy catchfly (Silene
antirrhina) used to paint Sierra Miwok girls’ faces (Barrett and
Gifford 1933). Different tribes wore grasses in their pierced
nasal septa and pierced ears. For example, young Sierra Miwok
girls and boys wore flowers of non-native quaking grass (Briza
minor) in their pierced ears, with the flower head forward, the
stem passing through the hole (Barrett and Gifford 1933).
Some tribes created women's skirts of grasses, such as the
Chukchansi, who pounded strands of an unidentified long
grass called chulochul to make the front side of the skirt
(Gayton 1948). Regalia of various tribes were made with
grasses and wildflowers. C. Hart Merriam (1955) described
the elaborate and beautiful regalia for the Big Head dance of
the Wintu: “The head is covered with a grass mat fastened
over the head, and in this mat or cap are placed many slender

willow sticks plumed with various colored flowers tipped with
white feathers.” The woman'’s basketry cap, worn in parts of
southern California, was made on a foundation of deergrass
(Muhlenbergia rigens) and worn to protect against the chafe of
the pack strap (Kroeber 1951).

Animal Products

A tremendous diversity of mammals that frequent grasslands
provided food including deer, elk, pronghorn antelope, bears,
gray squirrels, ground squirrels, and various kinds of rabbits.
Deer were the most important mammal for food for many
tribes. Grasslands supported large herds of deer and elk, flocks
of birds, and, indirectly, mammal predators. John Hazelton
wrote to his sister Sarah in 1850 about the diversity of meat
for sale in the San Francisco markets: “it is filled with Wild
Geese and Ducks of all kinds Deer antilope Elk, in any quan-
tity. Last night I saw four Grisley Bares for sale. This is a grate
Countrey. I saw one a few days since hanging up in market
weighing 1460 lbs. This is nothing to what is seen some
times” (Bloom 1958: 14).

A more open country undoubtedly facilitated deer hunting,
as numerous early anthropologists and settlers witnessed.
The Sierra Miwok would set small fires in the hills around a
meadow into which deer went. These men then kept building
new fires. As the deer descended to the meadow, they
approached the fires from curiosity, and concealed hunters
shot them with bows and arrows (Barrett and Gifford 1933).
Anthropologist Philip Drucker wrote of the Tolowa in northern
California: “Informants maintain that near-by hills were kept
clear of brush by annual burning; this also improved the
grass, so that deer frequented such clearings and could be
shot easily. Late spring, when the old fern was quite dry and
the new growth just starting, is said to have been the time for
burning off the hillsides to improve the hunting grounds”
(Drucker 1937).

Many tribes, such as the Ohlone, Tongva, Kitanemuk,
Chumash, and Tubatulabal, used fire in conjunction with
hunting rabbits (Harrington 1942; Voegelin 1938). Ethnob-
otanist Jan Timbrook and her colleagues have uncovered ref-
erences in padres’ journals such as this one: “entered upon
some mesas covered with dry grass, in parts burned by the
heathen [Indians] for the purpose of hunting hares and
rabbits” (Timbrook et al. 1993).

Basketry

Basketry’s influence on the California landscape is long, as
the craft is probably as old as the first human arrival into the
state (Anderson 1993a). Hints of this time depth lie in arche-
ological findings. Basketry fragments have been found in
caves in western North America dating to 10,000 years ago
(Orr 1956). Basketry was the quintessential craft of native
California, being an indispensable item from early childhood
to old age. If one were to visit a village in pre-contact
California, baskets of many shapes and sizes would be in and
around the homes. California Indian basketry reached a
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significance and artistic development unsurpassed anywhere
in the world (Kroeber 1925). Today weavers’ hands still sort,
debark, split, trim, soak, and dye branches, stems, roots, and
rhizomes of various grasses, shrubs, trees, ferns, and sedges
to be woven into beautiful baskets.

The vast array of plant parts woven into baskets is phe-
nomenal, and each type of habitat produced unique materi-
als. From coastal prairies and the edges of montane meadows
came bracken fern (Pteridium aquilinum var, pubescens), prized
for its rthizomes (Merrill 1923). Also called “black roots,” the
rhizomes were used for decoration by such tribes as the Salinan,
Ohlone, Miwok, Western Mono, and Washoe. Bracken fern
patches were worked along the borders of mountain mead-
ows, in coastal prairies, or high up in red fir forests.

The most important basketry material gathered from grass-
lands was deergrass (Muhlenbergia rigens). Over half the tribes
in the state gathered its flower stalks from valley grasslands,
meadows, grassy openings in chaparral, oak savannahs, and
open pine forests. It is still widely gathered today. Appar-
ently, deergrass was an important associate in the purple
needlegrass (Nassella pulchra) prairie that covered portions of
the Central Valley and perhaps the South Coast Ranges in
precontact times (Beetle 1947).

Deergrass needs partial to full sunlight and is eliminated if
too many shrubs or trees invade grasslands and meadows.
This native bunchgrass was burned by the Luisenio, Western
Mono, Foothill Yokuts, Kumeyaay, and other tribes to keep
trees and shrubs from encroaching and to encourage abun-
dant flowering culms, relished for the stuffing of coiled
baskets (Shipek 1989; Anderson 1993b, 1996).

The line drawn between agriculture and cultivation of
“wild” plants is blurred when one examines the spectacu-
lar numbers of plant parts needed for basketry: A twelve-
inch (30 cm) Western Mono gift basket would require over
1,000 deergrass flower stalks; a gambling tray would demand
about 3,000 flower stalks; and a cooking basket a quarter
more (3,750 flower stalks) (Anderson 1993a) (Figure 5.2).

The flower stalks of deergrass were incorporated in many
other kinds of California baskets such as bread molds, eating
dishes, burial baskets, acorn flour-sifting trays, storage baskets,
coiled burden baskets, basket hoppers, and loosely woven
bread baskets (Zigmond 1978; Harrington 1942; Bates 1982).
This grass swells when immersed in water, helping to make
cooking baskets watertight. Some native elders today talk
about how deergrass can enhance the flavor of acorn mush
being cooked in such a basket.

Because of the difficulty in identifying grasses, some
anthropologists relied on professional botanists to identify
the grasses used in California Indian baskets (Barrows 1967).
Interestingly, Sporobolus, a native perennial grass character-
istic of the alkaline Central Valley grasslands or desert
grasslands, is one of the few grass genera mentioned in the
ethnohistoric and ethnographic literature other than
Muhlenbergia. Powers (1976), who was visiting with Native
Americans on the Tule River in the summer of 1871 or 1872,
noted this genus in use, This could have been alkali sacaton
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FIGURE 5.2. Aida Icho, Wukchumni, with native walnut dice and a

gambling tray on a foundation of deergrass (Muhlenbergia rigens). About
3,000 flowerstalks were gathered to complete this basket. Courtesy of
Yosemite National Park, Frank Latta Collection, Accession YOSE-4937.

(Sporobolus airoides), depending upon the elevation at
which it was gathered. It was widespread at one time in alkali
flats, especially on the west side of the San Joaquin Valley,
and the culms are very similar to those of deergrass (Barry
1972; Stephen Edwards, personal communication, 2000).
In describing California Indian baskets Jeanne Carr also
mentions the genus Sporobolus (Carr 1892).

Construction Materials

Native grasses were utilized by many different tribes to furnish
tillers for both construction of dwellings and comforts used
inside those dwellings. Uses include bedding, floor coverings,
and thatching. Often these grasses were not scientifically iden-
tified. A Pomo bed was made by hollowing out the ground to
some extent and placing dry grass or tule in the depression.
Over this tule, mats, skin blankets, or both were placed (Barrett
1952). The Yana, who inhabited the upper Sacramento River
valley and foothills east of the river itself, when hunting some
distance from home, built temporary camping-out houses and
thatched them with grass (Sapir and Spier 1943). The Wappo,
who lived just above what is now Napa and Sonoma in the
south to Cloverdale and Middletown in the north, thatched



their homes with grass. The Dry Creek and Cloverdale Pomo
thatched winter houses with California fescue (Festuca
californica). Giant wild rye (Leymus condensatus) has wide and
long leaf blades. These leaves were used for thatching Salinan
domed houses on a pole framework (Hester 1978; Harrington
1942). The Owens Valley and Mono Lake Paiute, the Cahuilla,
and the Chumash thatched their houses with giant wild rye
as well (Hudson n.d.: 20.017: 47; Bean and Saubel 1972;
Timbrook 1990). The Modoc and Klamath built sun shelters
and covered them with long grasses (Barrett 1910). Michahai
and Chukaimina Yokuts snake doctors used cages made of an
unindentified twined stiff grass to carry rattlesnakes for a
planned rattlesnake ritual (Gayton 1948).

Cordage

Cordage can be defined as “the twisting together of separate
fiber strands into a single, long twined string or rope”
(Mathewson 1985). Making of string or cordage is probably the
oldest fiber art in America (Adovasio 1974). The most impor-
tant cordage fiber plants used by California Indians were
dogbane (Apocynum cannabinum) throughout California; the
milkweeds (Asclepias fasciularis, A. cordifolia, A. eriocarpa,
A. speciosa) used mainly in the central part of the state; iris
(Iris douglasiana, I. innominata, I. tenuissima, I. tenax ssp.
klamathensis, I. macrosiphon) in northwestern California, and
yucca and agave in the southern deserts (Baker 1981; Math-
ewson 1985). Dogbane grows in grasslands near seeps and
springs and seasonal wetlands; the milkweeds grow in grass-
lands or open woodlands and forests. Dogbane and milkweed
have plants with stems that are composed of excellent “bast”
fibers. These bast fibers were collected, extracted, and manu-
factured into many items including nets for fishing, deer and
rabbit nets, netting bags, tump lines, slings, flicker feather
head bands, hair nets, feather capes, feather skirts, belts, cord
belts for women’s aprons, and bowstrings. Areas with cordage
plants were periodically burned by the Wukchumni Yokuts,
Western Mono, Pomo, and other tribes to decrease accumu-
lated dead material, provide increased access for harvesting,
allow greater sunlight to the new growth, and recycle nutrients
to the soil. Plants were reputed to grow straighter and taller
when burned (Anderson 1993a; Peri et al. 1982). The leaves
from at least five kinds of iris were gathered extensively by the
Wappo, Karuk, Yurok, Sinkyone, and other tribes in coastal
prairies and open woodlands to make cordage by northwest-
ern California tribes in the creation of net headdresses, camp-
ing bags, and nets for fish, birds, and small mammals (Baker
1981; Beard 1979; Nomland 1935). Areas where iris grows were
burned by the Karuk to produce better growth (Gifford 1939).

Medicines

Hundreds of species of plants formed the pharmacopoeia of
different tribes, and many of these were gathered from grass-
lands. The Kumeyaay, for example, collected the leaves of
sanicle (Sanicula arguta) on open grassy slopes in what is now
Torrey Pines State Park and made a tea for cramps (Shipek

FIGURE 5.3. Aida Icho, Wukchumni, collecting saltgrass near
Guernsey, Kings County. The fingers of her right hand are bandaged
in order to prevent the grass from cutting them. 1929. Courtesy of
Yosemite National Park, Frank Latta Collection, Accession YOSE-4937.

1991). The Chumash made a tea of the new shoots of Leynus
condensatus to treat venereal disease (Timbrook 1990). The
roots of Delphinium nudicaule were harvested on the dry, open
slopes in foothill woodland and mixed conifer forests by
the Pomo, dried and powdered and used to induce sleep
(Hudson n.d. 20.202). The Coast Miwok dug the roots of
blue-eyed-grass (Sisyrinchium bellum) and made a tea to alle-
viate a stomachache (Collier and Thalman 1991). Certain
plants that grow in grasslands had widespread medicinal use
across tribes. One example is yarrow (Achillea millefolium).
The Ohlone made a decoction for stomachache and to wash
sores. The heated leaves were held over wounds to prevent
swelling or held in the mouth for a toothache (Bocek 1984).
It was used by the Yokeya Pomo after being charred and
sprinkled over burns. An extract of the whole plant was given
as a fluid extract for diarrhea (Hudson n.d.: 20.021). The
Washoe made an infusion of the leaves and flowers for sore
eyes and sick stomach (Hudson n.d.: 20.012). The plant is still
used medicinally in northwestern California. The Hupa make
a tea of the leaves of yarrow for stomach ailments. The Karuk
steep a tea from the dried flowers to cure chills and fevers.
The Yurok and Tolowa treat colds and headaches with a tea
from the plant (Heffner 1984).

Plant Foods

Plants provided 60 to 70 percent of the primary nourishment
for most tribes of California, supplemented with meat, fish,
and fowl. Condiments were also important. Many tribes gath-
ered the salt crystals from the stems of saltgrass (Distichlis
spicata), which grows in grasslands with alkaline soils and in
salt marshes (Figure 5.3). Large patches at one time grew in the
Central Valley. Saltgrass plants were beaten or burned by the
Cahuilla, Tubatulabal, Yokuts, Kawaiisu, Chumash, and other
tribes to remove surface incrustations for use as a seasoning or
main food (Bean and Saubel 1972; Kroeber 1941; Latta 1977;
Timbrook 1990). The Wukchumni Yokuts burned large
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patches of saltgrass in the Central Valley to remove dead mate-
rial and stimulate new rhizomes and aboveground plants.

The diversity of victuals in indigenous diets coming from
grasslands was remarkable and included three plant part
categories. Grains and seeds provided ample protein. Numer-
ous wildflowers with potato-like underground stems—bulbs,
corms, and tubers—provided carbohydrates, dietary fiber,
and protein. Leafy greens and stems provided needed vita-
mins, minerals, and fiber.

GRAINS AND SEEDS

All of the early high civilizations whose diets are known to
us were based on grain-reproducing plants—wheat, maize, or
rice (Heizer 1990). California Indians also relied heavily on the
grains of over two dozen native grasses such as California
brome (Bromus carinatus), Indian ricegrass (Achnatherum
hymenoides), and the wild ryes (Elymus glaucus, Leymus
cinereus, L. condensatus, L. triticoides) (Hudson 20.017; Shipek
1991; Steward 1933; Zigmond 1981). Early missionary, settler,
and anthropology accounts call these grains “wild wheat” or
“Indian rice,” alluding to their importance in the Indian diet.
The prominence of seeds and grains in the diet is glaringly
apparent in diaries, field notes, and other early accounts.
Mason (1912: 120) noted of the Salinan along the Central
Coast: “Seeds of many varieties were eaten and doubtless
formed a considerable item in the Salinan dietary.” Alfred
Kroeber recorded in northwestern California: “In summer
the Chilula left their permanent homes, near which they
fished, and dwelt chiefly on the upper prairelike reaches of
the Bald Hills ridge, where seeds as well as bulbs abounded
and hunting was convenient” (Kroeber 1925: 138). Robert
Heizer wrote of the Patwin and Pomo in coastal California:
“These Indians had no real problem gathering food. Natural
parklands produced more acorns than could be gathered,
there were vast seed-bearing grasslands, rivers and lakes to
fish in, deer, elk and waterfowl to hunt” (Heizer 1959: 19).
Anna Gayton wrote of the Yokuts: “The sustenance which
they [Yokuts] have is of acorns, very savory wild grain, and
different kinds of seeds which this country naturally pro-
duces with great abundance” (Gayton 1936: 73).

Some of the most important wildflowers collected from
grasslands and grassy areas in open forests include the
achenes of five kinds of mule ears (Wyethia angustifolia,
W. elata, W. helenioides, W. longicaulis, and W. mollis), many
different kinds of farewell-to-spring (Clarkia amoena, C. biloba,
C. purpurea, C. rhomboidea, C. unguiculata, C. williamsonii),
many kinds of tarweed (Hemizonia congesta, H. fitchii, H. pan-
iculata, Madia elegans, M. glomerata, M. gracilis, M. sativa), chia
(Salvia columbariae), red maids (Calandrinia ciliata), buttercups
(Ranunculus californicus and R. occidentalis), popcornflower
(Plagiobothrys nothofulvus), and many others.

Archaeological evidence in the form of processing tools
such as milling stones (called metates by the Spanish), con-
sisting of a portable flat dish of stone, suggests a very long
tradition of wild grain and seed exploitation in the state.
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Archaeologists, finding these stones deep in excavations,
hypothesize that collecting wildflower seeds and grass grains
is almost as old as human occupancy of California—over
nine thousand years in some areas (Wohlgemuth 2004).

Indian women in most parts of California thrust seed
beaters over grass or wildflower inflorescences to beat grains
and seeds into wide-mouthed baskets. Their contents are
then poured into a burden basket. A Belgian goldminer,
Jean-Nicolas Perlot, described this phenomenon among the
Sierra Miwok:

During the months of August and September [1851], we
often saw Indians coming and going [Perlot spent time
between Coultersville and Marble Springs]. It was the time
of their harvest; they came to our flats to gather all kinds of
seeds, even hayseeds. It is the Indian woman who does this
work; she has a big hamper or very open basket, of very
fine reeds, and coated with a starch made of powdered
seeds and warm water. She holds this hamper with one
hand under the grass in seed; then with a sort of fan also
made of reed and supplied with a handle, which she holds
in the other hand, she pulls the grass over her hamper; the
seeds, thanks to the shake given by the fan, are detached
and fall; the half-full hamper serves as winnowing-basket
to clean them. After which, the Indian woman puts this
grain in conical baskets; when she has her load, she puts
the whole in her big cornucopia, which serves her as
basket, then she returns to the camp to come back again
some days later. (Perlot 1985:169)

Seed beating may have enhanced the forb and grass pop-
ulation in a number of ways. As seeds were knocked into
another basket, undoubtedly some seeds were scattered
around the collection area, perhaps perpetuating the stand.
Sam Fox (Eastern Achomawi) told anthropologist Erminie
Voegelin in 1936 that when seeds begin to ripen in patches
out on the hill, two to three women take sticks and walk “for-
ward and back, forward and back,” flaying plants with sticks;
“next year there will be a big crop there because lots of seeds
have been scattered” (Voegelin 1942: 176).

California provides many case examples of tribes managing
grasslands to foster the growth and abundance of herbaceous
plants for edible seeds and grains. Anthropologists recorded
Indian burning for better wild seed crops among the
Achomawi, Atsugewi, Chilula, Chimariko, Coast Yuki, Hupa,
Karuk, Kato, Klamath, Maidu, Mattole, Modoc, Mountain
Maidu, Nisenan, Nongatl, Shasta, Sinkyone, Wintu, Wiyot,
and Yurok (Driver 1939; Silver 1978). Sowing involves broad-
casting seeds or grains collected from native plants in an area.
Sowing was usually done on recently burned ground. Long
before the invention of domesticated agriculture, many tribes
understood how to maintain or augment wild plant popula-
tions through collecting and sowing seeds and grains of favored
species. The Modoc, East Shasta, Achomawi, Northern Maidu
and Nisenan tribes of northern California sowed the seeds of
different herbaceous plants (Voegelin 1942). The Central Sierra
Miwok of the Sierra Nevada cultivated six kinds of seeds with



burning, sowing and harrowing in the Sierra Nevada foothills.
Two of these seeds are farewell-to-spring (Clarkia purpurea ssp.
viminea) and mule ear (Wyethia helenioides).

BULBS, CORMS, AND TUBERS

Plants with underground swollen stems have great carbohy-
drate reserves and can withstand summer drought. Many of
these underground stems are edible, and Native Americans
call them “root crops.” Indian women dug them for foods in
great quantity with digging sticks in grass-pine areas, oak
savannahs, montane meadows, valley grasslands, coastal
prairies, grassy areas along streams, and the first years in the
herbaceous flora after a human-set chaparral fire. Some of
them are still gathered today. There are dozens of species of
herbaceous plants that were dug in these grasslands. For
example, the piquant roots of Microseris laciniata found in
open oak woodlands were dug by the Pomo and eaten raw
with nut bread (Barrett 1952).

All kinds of corms in the brodiaea complex in the genera
Brodiaea, Dichelosternma, and Triteleia grow in grassy areas,
and these were dug and eaten wherever they were found.
These corms were sometimes eaten raw, and they had a tex-
ture similar to that of a water chestnut, with a slightly nutty
flavor. They were also cooked by boiling, steaming, roasting,
or baking in an earth oven. At least five kinds of brodiaeas
were harvested (Brodiaea coronaria, B. douglasii, B. elegans,
B. minor, B. insignis, and B. coronaria) for their edible corms. All
of the dichelostemmas were eaten: D. capitatum, D. congestum,
D. ida-maia, D. multiflorum, and D. volubile. Five kinds of
Triteleia were eaten: T. grandiflora, T. hyacinthina, T. ixioides,
T. laxa, and T. peduncularis.

At least five species of yampah were harvested for their
edible tubers: Perideridia bolanderi, P. gardnerii, P. kelloggii,
P. parishii, and P. pringleii. Sanicula tuberosa and soaproot
(Chlorogalum pomeridianum) were widely gathered for food
(Anderson 2005; Barrett 1952). At least seventeen kinds
of mariposa lilies were dug for food by different tribes:
Calochortus amabilis, C. bruneaunis, C. catalinae, C. coeruleus,
C. concolor, C. flexuosus, C. invenustus, C. kennedyi, C.
leichtlinii, C. luteus, C. macrocarpus, C. palmeri, C. pulchellus,
C. superbus, C. tolmiei, C. venustus, and C. vestae. These were
eaten raw, steamed in an earth oven, or roasted in ashes.

Digging was often done judiciously, purposefully leaving
tuberous root fragments and bulblets and cormlets behind to
regrow. Digging these bulbs and corms may have increased
the size of the tract, aerating the soil, lowering weed compe-
tition, and preparing the seedbed.

GREENS

A great diversity of forbs grow in grasslands, and many of
them provided stems and leaves for greens. These included
many kinds of clovers (Trifolium spp.), lupines (Lupinus spp.)
(boiled in several changes of water to eliminate the alka-
loids), and fiddlenecks (Amsinckia spp.). Hancock described
havesting and preparation of one of the Amsinckia species

FIGURE 5.4. Melba Beecher, Mono, harvesting common lomatium
(Lomatium urticulatum), a green used for food by various tribes that
was gathered in grasslands and oak savannas. Called “wild celery,” the
plant is boiled when young, before flowering. Melba says: “You can
eat the whole thing. It’s good.” Photograph by Kat Anderson.

to Frank Latta: “The Wobonuch and other tribes on the
Kings River ate lots of fiddleneck for greens. They gathered
them when they were thick and had lots of leaves and before
they sent up a shoot to flower. They put them in a basket of
boiling water and kept it boiling with hot rocks until they
were cooked. They liked them with ahlet (saltgrass salt)”
(Latta 1949).

The leaves of woolen breeches (Hydrophyllum capitatum var.
alpinum) were gathered in montane meadows by the Moun-
tain Maidu (McMillin 1956). The Ohlone gathered the foliage
of sun cups (Camissonia ovata) in grassy areas and ate it raw,
boiled, or steamed (Bocek 1984). A plant similar to Scotch
lovage—a vegetable cultivated in northern Britain—was
eaten in California. It was called wild parsley (Ligusticum grayi),
and the leaves were gathered young, soaked in water, and
cooked in an earth oven by the Atsugewi. The Maidu also ate
the stems and young shoots. Some of the lomatiums were
also called “wild parsley” or “wild celery” and formed an
important source of spring greens (Figure 5.4). As late as
1973, a Kawaiisu woman gathered a whole sack of the
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common lomatium (Lomatium utriculatum) to be boiled, then
fried with grease and salt (Zigmond 1981).

The stems of different angelicas (Angelica tomentosa;
A. hendersonii) were broken off when fresh and, after the
outer rinds had been peeled off, were eaten raw, boiled, or
used as a seasoning in soups by the Yana, Pomo, Wintu, and
Coast Miwok (Sapir and Spier 1943). Dock (Rumex spp.)
greens are high in vitamins A and C, richer in C than citrus
juice is, and richer in vitamin A than carrots are. Some of
these docks are still gathered by Native Americans today. The
young leaves are gathered before flowering, rolled into a ball,
sprinkled with salt, and eaten as a snack.

The Wappo practiced the burning of the fields and
chaparral to keep trails open, stimulate new growth, and
encourage the clover, a favorite delicacy (Beard 1979). Other
tribes burned the grasslands to enhance clovers and other
greens as well (Anderson 2005).

Exotic plants were brought to California by Europeans,
altering not only the native flora but also the native diet. As
wild mustards from Europe and the Mediterranean spread
rapidly through California, Native Americans quickly
adopted these as peppery greens in the diet; these are the
brassicas, related to our domesticated cabbages, kales, and
chards. By 1856, wild mustard was even spotted on the
Farallone Islands off San Francisco.

Indigenous Influences on Grasslands

Most California Indian tribes have been labeled by anthro-
pologists as “hunter-gatherers” because they did not grow
domesticated crops. The Mojave, Halchidhoma, Cahuilla,
and Quechan in southeastern California were exceptions;
they planted corn, beans and squash. Ecologists and resource
managers have, by and large, believed that hunter-gatherers,
unlike farmers, were environmentally benign, incapable of
influencing the productivity, availability, or genetic diver-
sity of natural resources (Lewis and Anderson 2002). In this
view, only with development of animal husbandry and agri-
culture did indigenous peoples emerge from the shadows as
a significant ecological force.

But given the widespread and long-term management
practices of California’s tribes, it makes sense that we place
agriculture within a much richer and complex extended his-
tory of cultivation. It is highly likely that hunter-gatherers
have been a significant ecological factor in grassland ecosys-
tems in California for twelve to fifteen thousand years or
more. Their techniques of selective harvesting, tilling, seed
beating, weeding, and burning caused ecological effects at
different levels of biological organization from the genetic to
landscape scales. Thus, domestication of plant species grew
out of a set of comprehensive land management systems and
complex traditional ecological knowledge that were already
in place in many different parts of the world for thousands
of years. Human-plant interactions can be appropriately
viewed as a continuum from gathering to tending to culti-
vation to domestication (Figure 5.5).
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FIGURE 5.5. Human-Plant interaction continuum. The distinction
between “wild” and “domesticated” in plant exploitation is not a
sudden or marked change; it is a gradual transition. Native American
tribes in California did not domesticate crops, yet they still cultivated
wildland environments with an array of management techniques,
causing changes at different scales of biological organization. They
operated on the middle of a continuum. Adapted from Harris 1989
and Ford 1985. Drawn by Claudia Graham.

Vegetation Changes at the Genetic and Organism Levels

Ecologist Harold Heady (1972: 102) argued in the 1970s
that on a longer time scale, humans had little to do with the
evolution and maintenance of natural grasslands. Human
fire setting in grasslands, practiced for millennia, was con-
sidered too recent to have been a factor in the evolution of
the native grasses (Hatch et al. 1991). Yet it is now recog-
nized that genetic changes in plants can occur in relatively
short durations of time through human selection. For exam-
ple, indigenous burning repeatedly in the same areas may
have selected for fire-dependent grass and wildflower
species. Fire ecologist E. V. Komarek reminds us that “[t]here
is a greater and quicker potential of mutations in a fire envi-
ronment than in a non-fire one—with all of its evolution-
ary ramifications” (Komarek 1965: 183). Ecologist Richard
Vogl would even go so far as to suggest that grassland fires
could be a contributing factor in “creation of the variety of
species and ecotypes present in some grassland families”
(Vogl 1974: 143).

Other indigenous interactions over hundreds of genera-
tions also influenced grasslands. Scattering seeds and digging
up bulbs and corms and replanting propagules repeatedly in
the same areas could have had genetic consequences at



particular gathering sites. Seed beating, burning, and sowing
seed would tend to select for specific genotypes that hold up
well to and even thrive under human harvesting and
management regimes. Archaeologist Bruce Smith suggests
that “[tJhe open habitats created through burning were prob-
ably significant places for plants of economic importance to
evolve weedy adaptations” (Smith 1995).

One of the oldest forms of tillage in the world is the dig-
ging of subterranean organs of wild plants for food and other
purposes. Domestication of the potato, as well as yams,
arrowroot, taro, and cassava, are at the endpoint of a rich
continuum of human interactions with plants with bulbs,
corms, and tubers that caused genetic changes. Cases in point
are Indian digging of California’s wild lilies and brodiaeas
and replanting their propagules. Once dislodged, bulblets and
cormlets may take less time to reach flowering size. This type
of disturbance may act as a selective force in determining
species’ reproductive strategies, affecting the course of plant
evolution (Pickett 1976; White 1979).

Favored herbaceous plants might be affected at the organ-
ism scale after an Indian-set fire: growing taller, more robust,
with more leaves, flowers, and seeds, and containing higher
nutrient levels. This would affect forage quality for both
humans and wildlife.

Vegetation Changes at the Population Level

Numbers and densities of favored plant species were encour-
aged through various kinds of management, including burn-
ing, seed beating, sowing, weeding, and tilling. These actions
also sometimes expanded the gathering tract for favored
species. For example, burning of coastal sage scrub to promote
Leymus condensatus was probably important in southern
California. Dense populations of plant species at known
collection sites would offer a significant reduction in labor
and remove uncertainty and time involved in a random or
haphazard search for useful plants in the landscape.

Indians widened the ecological amplitude of native
species in grasslands by introducing them to new areas
through sowing seed at traditional collection sites away from
villages and adjacent to villages. Thus, the ranges and
distributions of favored plant species were expanded
through human intervention.

Burning grass patches may have changed forage quality,
thereby favoring grasshoppers. Frequent fires may have kept
seed-eating insect populations low, for example, the insects
that feed on the seeds of species of mule ears (Wyethia) and
chia (Salvia columbariae).

Vegetation Changes at the Community Level

With new paleoecological, anthropological, and historical
evidence, it is now clear that Indian-set fires were also an
important factor in maintaining and enhancing native grass-
land distribution, size, and vigor in many parts of California.
For example, California Indian tribes expanded the coastal
prairies of northern and central California and influenced the

grassland extent and savanna appearance of the Chumash
environment in coastal south-central California (Bicknell
et al. 1992; Timbrook et al. 1993). Additionally, repeated
burning expanded small patches of grasslands in natural
openings of oak woodlands and coastal redwood and mixed
conifer forests, creating derived or anthropogenic grasslands
that maintained a distinct form and character (Vogl 1974).
Under indigenous burning regimes, woodlands and forests
often exhibited widely spaced trees, giving better insolation
to the forest floor and exhibiting bare mineral soil, height-
ening seed germination rates of herbaceous plants and ulti-
mately leading to an increase in plant species diversity on an
area basis. Studies have shown that disturbance such as fire
triggering succession increases diversity.

In some of these coastal prairies, rain-fed montane mead-
ows, and woodlands and forests, it is highly likely that Indi-
ans burned often; perhaps every one to several years to keep
grasslands from converting to woody vegetation (Greenlee
and Langenheim 1980, 1990). Native Americans burned
grasslands in the spring, summer, fall, and early winter—
with summer and fall being most frequently mentioned in
the historical literature (Crespi 2001; Timbrook et al. 1993;
Anderson 1993a, 2005).

Botanist Willis Linn Jepson describes the native influence
on creating widely spaced oaks in grasslands:

The herbaceous vegetation in aboriginal days grew with
the utmost rankness, so rank as to excite the wonderment
of the first whites, who repeatedly tell of tying wild oats or
grasses over the backs of their riding horses. This dense
growth was usually burned each year by the native tribes,
making a quick hot fire sufficiently destructive to kill
seedlings, although doing little injury to established or
even quite young trees. It was, therefore, only in

certain years as a result of a combination of local condi-
tions or indirect influences now only to be guessed, such
as the character of seasonal rainfall, winds, fire, flood or
pestilence, that germinating seedlings were enabled to
persist in particular areas. The presence, therefore, of
groves of oaks is rather to be explained than their absence.
(Jepson 1910)

Leymus condensatus is found on dry slopes and open
woodlands below 1500 meters. The grass was useful to many
tribes. As mentioned earlier, the long, wide leaves were
popular for thatching roofs by tribes in southern California.
The Cahuilla and Luisefio also used the main stalks, which
were fire-hardened for the main shafts of arrows (Bean and
Saubel 1972; Sparkman 1908). The Chumash not only used
the stems for arrows, but they also transformed them into
tobacco tubes, cigarettes, paintbrush handles, gambling
counter sticks, and knives, and the new shoots were made
into a tea for venereal disease (Timbrook 1990: 246). The
Paiute and Pit River gathered the grains from the inflores-
cences for food, and it is likely that other tribes ate the grains
as well (Steward 1933). Early missionary, explorer, and
settler journals frequently describe “a clumped grass that is
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taller than a man on horseback.” This is probably Leymus
condensatus. This grass was sometimes burned, probably to
promote young, fresh leaves for thatching and abundant
grains for food. For example, Crespi noted on August 20,
1769, near Goleta that “We went the whole way over dark
friable very level soil, very much clad with very fine grazing
and very large clumps of very tall broad grasses, burnt off in
some spots and not in others; the unburnt [grasses] were so
tall that they topped us on horseback by about a yard”
(Crespi 2001: 419). It is conceivable that Indians burned
certain areas of coastal sage scrub in southern California to
promote L. condensatus, thus, creating a grassland formation
in this coastal region that was strictly anthropogenic (Carla
D’Antonio, personal communication, 2006).

Vegetation Changes at the Landscape Level

Landscapes can be viewed as mosaics of ecosystems, gen-
erated by disturbance (Pickett 1976). In addition to natu-
ral disturbances, Native people introduced systematic
disturbance to maximize plant community diversity. They
recognized that certain plant communities harbored a
unique array of plant and animal species and that some
plant communities, while covering small land surface areas,
harbored extremely useful and varied plant life. These veg-
etation types were maintained in a holding pattern rather
than allowed to succeed naturally into a new plant com-
munity type.

Strategies for maintaining community and habitat
integrity included hand-clearing and burning detritus that
might alter moisture and soil conditions (which would
encourage a new array of plant species to colonize),and hand-
weeding and burning to maintain ecotones around special
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plant community types such as meadows. Meadows harbor
a rich diversity of plant species useful to California Indian
tribes. Native Americans prolonged the life of dry meadows
through periodic burning (Anderson 2003). Setting fires in
the meadows and in the ecotone areas surrounding the
meadows decreased shrubs and conifers from encroaching
into meadow areas, thus maintaining, and perhaps in some
cases enlarging, meadow areas.

Conclusions

Grasslands were extremely important to the economies
of many Indian tribes throughout California and are still
highly significant today. In aboriginal California wildflowers,
grasses, sedges, and ferns had dozens of uses. Many of
these plants formed part of California’s rich ethnobotany—
an overflowing store of biological wealth that was useful to
many tribes. These plants succored, fed, sheltered, and
clothed Native Americans for thousands of years. Today many
kinds of plants coming from the grasslands are still gathered,
but some kinds are getting harder and harder to find.

Through the introduction of time-tested management
techniques, such as burning, tilling, sowing, weeding, and
selective harvesting practices of different tribes, California’s
grasslands were profoundly shaped by human influence
over thousands of years, probably without appreciably
diminishing its variety of plant and animal life. This indeli-
ble human imprint is reflected in the areal extent, structure,
function, and composition of different grasslands throughout
California. Thus, our rich grassland heritage is linked with the
historical use and stewardship of vegetation by Native Amer-
icans. These human influences may be critical to restoration
and maintenance of some of these grasslands today.



