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EDITORIAL 

California Native Plant Society 
Dedicated to the Preservation of 

the California Native Flora 
The California Native Plant Society is an organization of laymen and 

professionals united by an interest in the plants of Cal ifornia. It is open 
to all. Its principal aims are to preserve the native flora and to add to the 
knowledge of members and the public at large. It seeks to accomplish 
the former goal in a number of ways: by monitoring rare and endangered 
plants throughout the state; by acting to save endangered areas through 
publicity, persuasion, and on occasion, legal action; by providing expert 
testimony to government bodies; and by supporting financially and 
otherwise the establishment of native plant preserves. Much of this 
work is done through CNPS Chapters throughout the state. The Society' s 
educational workincludes: publication ol'aquarterlyjournal,.F«,monrftf, 
and a quarterly Bulletin which gives news and announcements of 
Society events and conservation issues. Chapters hold meetings, field 
trips, plant and poster sales. Non-members are welcome to attend. 

The work of the Society is done mostly by volunteers. Money is 
provided by the dues of members and by funds raised by chapter plant 
and poster sales. Additional donations, bequests, and memorial gifts 
from friends of the Society can assist greatly in carrying forward the 
work of the Society. Dues and donations are lax-deductible. 

Tom Oberbauer has spent many years exploring the plants 
of Southern California and Baja. He has contributed several 
articles to Fremontia on subjects ranging from the Torrey pine 
to the islands off the coast. In this issue, he explores the 
Peninsular Ranges in San Diego County. Earl Alexander adds 
some interesting geologic information about gabbro soils, 
common in many places in the Peninsular Ranges, and how 
they relate to plant distribution and growth. 

Changes in the 1982 version of the Federal Endangered 
Species Act allowed a shift from simply listing endangered 
species that in effect stops development, to creating habitat 
conservation plans (HCP) that focus on protecting habitat 
areas while allowing some development to occur. The HCP for 
San Bruno Mountain south of San Francisco was one of the 
nation's first and has been in place now for more than ten years. 
Jake Sigg takes a look at the worrisome results on San Bruno 
Mountain. 

Botanic nomenclature in Fremontia will, in general, conform 
to The New Jepson Manual. However, where different names 
for a given plant are found either in the CNPS Inventory or in 
Munz's California Flora, both names will be provided for the 
reader's convenience in the near future. 

New CNPS publications listed in this issue provide a great 
opportunity to complete your Christmas shopping and help the 
plants in California at the same time. 

Phyllis M. Faber 

NOTES ON CONTRIBUTORS 

Earl Alexander, a consulting pedologist (holistic soil scientist), has recently completed a soil mapping project for the U.S. Forest 
Service in Northern California. 

M. Kat Anderson is a PhD candidate in ethnobotany at the University of California, Berkeley, and has worked with native 
Americans in the Sierra Nevada for many years. 

Scott Franklin retired in 1991 as vegetation management officer for the County of Los Angeles Fire Department and now 
consults on urban-wildland fire problems. 

Tom Oberbauer, a frequent contributor to Fremontia, works in the planning department in San Diego County. His special 
interest is the habitat and rare plants of San Diego County and Baja California. 

Jacob Sigg is state chairman of the Escaped Exotics Committee and president of the Yerba Buena Chapter of CNPS. 

Nevin Smith, horticulturalist par excellence, is a frequent contributor to Fremontia's "Growing Natives" column. 

THE COVER: The perennial Malacothrix saxatilis var. tenuifoUa is found in coastal sage scrub as far south as Laguna Beach. Photograph by 
N.H. (Dan) Cheatham. 
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THE MOUNTAINS SMELL LIKE FIRE 
by M. Kat Anderson 

The behavior of fire was keenly observed by California 
Native Americans and its power harnessed for many ben­
efits, including maintenance of large stands of black oak 
(Quercus kelloggii) in the foothills of the Sierra Nevada. 
Fire also warmed hearths, lighted nighttime fishing en­
deavors, hollowed foot drums and felled mighty oaks for 
earth lodge construction, induced the sprouting of thou­
sands of shoots for basketry, and encouraged the growth of 
desired food plants that sprung up in its path. Fire was their 
most signficant management tool—so important it has left 
its mark upon most every vegetation type in California. 

The effects of the indigenous fire regime in California 
remain visible today in the black oak-ponderosa pine for­
ests of the Sierra Nevada. Black oak acorns were the staff 
of life to all tribes in the central and southern Sierra 
Nevada including the Washoe, Owens Valley Paiute, Mono 
Lake Paiute, Tubatulabal, Western Mono, Foothill Yokut, 
and Central and Southern Sierra Miwok. Acorns were 
second only to salt as the most popularly traded item 
among Native Californians. The east-side Paiute and 
Washoe Indians would return from the west side of the 
Sierra Nevada carrying immense loads of black oak acorns 
on their backs across rough mountain passes—traveling 
one hundred miles from their homes and back. 

Black oak groves were sought out over great distances, 
marked, bartered for, and managed. The acorn was a 
significant source of carbohydrate and protein, and while 
eighteen oak species are found in California, black oak 
was preferred throughout the Sierra when it could be had. 
According to John Hudson, an ethnographer from Ukiah 
in the early 1900s, favorite oak trees were often marked to 
distinquish ownership: "An acorn bearing tree was undis­
turbed when guarded by four sticks placed leaning against 
it. An Indian believes it is sure death to disturb the sticks 
or their wards." 

Black Oak Acorns, an Indian Staple 

Indian elders in the Sierra Nevada still collect, process, 
and relish black oak acorns and recall why their ancestors 
perferred this seed: "Black oak stores better than the 
valley oaks. The valley oaks get a lot of worms in them and 
you can't keep them around." (Hazel Hutchins, Mono). 
"The black oak is the one my family used the most. The 
other oaks are smaller so they didn 'tfool with them. Like 
the live oak, it takes more work to get a volume of acorns 
then it would from the black oak." (Virgil Bishop, North 
Fork Mono). 

Black oak acorn was and still is reputed to have the best 

flavor of all the mountain and foothill oaks and a rich, oily, 
gelatin-like consistency when cooked, a desirable quality 
for excellent acorn mush: "It's got a good taste, afresh 
taste. When eaten hot, it tastes nutty, something like pin-
yon nuts." (Norma Turner, Mono). 

Black oak bears average to good crops every two to six 
years, so different acorn types were added to it to cut the 

Groves of black oak {Quercus kelloggii), such as these shown in Yosemite, 
were sought out by the Indians for the abundant supply of acorns they 
provided. Photographs courtesy of the Yosemite National Park Service. 
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oil and stretch out the black oak supply. Other acorns eaten 
included blue oak (Quercus douglasii), valley oak (Q. 
lobata), interior live oak (Q. wislizenii), and gold cup oak 
(Q. chrysolepis). 

A well formed, unshaded black oak canopy will pro­
duce 140 pounds of acorns in a good year—a feast to jays, 
deer, bears, ground squirrels, pocket gophers, acorn wood­
peckers, among many other animals. The early settlers in 
the Sierra foothills complained of the taste of the flesh of 
the wild pigeons—embittered from the vast quantities of 
acorns the birds consumed. 

To compete successfully with animals, most tribes 
knocked acorns out of the trees with long poles or climbed 
the trees and whipped them down, also extending the har­
vesting period. Studies have shown that jays can harvest up 
to 400 acorns per hour from tree canopies, and acorn wood­
peckers will store thousands of acorns in old fence posts, 
snags, or living trees. In times of famine some Sierran tribes 
would raid the stores of acorn woodpeckers, using a deer 
antler to pry loose the acorns from their little holes. 

Other potential competitors include bears, which har­
vest acorns before they've fallen. Rev. Walter Colton, in 
his book Three Years in California, vividly describes this 
phenomenon during the late 1840s: 

"He [the California bear] is an excellent climber, and will 
ascend a large oak with the rapidity of a tar up the shrouds 
of his ship. In procuring his acorns, when on the tree, he 
does not manifest his usual cunning. Instead of threshing 
them down like the Indian, he selects a well-stocked limb, 
throws himself upon its extremity, and there hangs swing­
ing and jerking till the limb gives way, and down they 
come, branch, acorns, and bear together." 

Today elders of Miwok, Paiute, and Mono descent 
gather acorn from the ground, but many elders remember 
the former practice of knocking them from the tree: 

"We knocked the acorns to get them before the other 
animals, and because we were trying to get as much off 
one tree as we could. They also taste better, because 
they're all real fresh. When they fall they're still a little 
green too. These here [blue oak] are harder to knock down 
than the black oaks. My oldest brother had a long pole. 
The pole is made of long slim bull pine—it kind of bends if 
it's fresh. They also used to climb the trees and shake them 
down if they didn 't have a long pole and they were ripe but 
not falling." 

— Norma Turner, Mono 

Perhaps the earliest direct evidence of acorn use in 
California is a cache of several hundred hulled and charred 
acorns encountered in an archeological excavation near 
Stockton—yielding a radiocarbon date of almost 3,000 
years. Estimates of the beginning of intensive harvesting 
of foothill and montane oaks for acorns in the Sierra 
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Nevada vary from 2,000 to 650 years ago. Mortar cups— 
small pockets shaped by human hands with stone tools in 
granite outcrops for pounding acorns and other foods—are 
ubiquitous in the Sierra Nevada, attesting to the wide­
spread popularity of these and other edible seeds. In 1542 
Cabrillo scribbled in his journal the first written words 
about acorn use in California: 

"They [Chumash in the Santa Barbara region] eat acorns 
and a grain which is as large as maize and is white, of 
which they make dumplings. It is good food. " 

Hints of the prominence of the acorn appear in tribal 
legends, calendars, and songs. For instance, Sierran tribes 
tracked time by the shrinking and swelling of the moon. 
Each lunation had a special name, often after an important 
plant or event. The North Fork Mono called late Septem­
ber Wiamu, for "when the acorns ripen." In the Western 
Mono calendar mabaci 'an tawi wi meant acorns-ripe moon 
during late September and nawu 'wa tawi wi meant acorns-
drop moon about late October or early November. 

Oaks served a variety of purposes other than food. Oak 
bark was boiled down until black and used as a dye for 
basket wefts by the Western Mono and Foothill Yokuts of 
Squaw Valley. The wooden mortar was carved from a 
gnarly oak burl, giving special flavor to pounded acorn or 
ground tobacco. Oak made excellent wood for Sierran 
sweathouse fires, and the hair of Miwok mourners was 
singed off short with oak coals. Acorn musical string toys, 
acorn tops, and acorn buzzers kept children entertained, 
while acorn dice games kept adults enthralled for hours. 
Western Mono and Foothill Yokuts looped acorn mush 
stirrers were made of green oak shoots; tongs for lifting 
hot rocks from the fire to heat acorn mush were made of 
older oak branches. Miwok treks through snowy mountain 
passes were made on snowshoes of oak. And Yosemite 
Miwok battles were fought dressed in rod armor regalia of 
young oak sprouts, carrying wooden bows of oak. Sharp 
oak twigs performed as needles by the Tcainimni Yokuts, 
and oak galls served as an emetic. Mighty oak trunks 
served as Miwok earth lodge support beams and hollowed 
foot drums. 

Indian-set Fires Maintained Black Oak 

While black oak often occupies nutrient-poor, exposed, 
rocky terrain in the Sierra Nevada, it occurs only as scat­
tered remnants on sites most favorable to conifers, unless 
exposed to repeated disturbance. Studies now show what 
Indians have known for centuries: black oak needs fire. 

Adaptive traits such as the ability to sprout and ecologi­
cal requirements such as full sunlight for good growth 
beyond the seedling stage, substantiate black oak's suc­
cessful adaptations to fire. Lightning fires burned fuel 
accumulations under oaks, encouraging the growth of new 
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oak seedlings, while killing the cambium of nearby in­
cense cedar (Calocedrus decurrens) and white fir {Abies 
concolor), and also acting as an effective deterrent to the 
growth of small bushes and conifer seedlings. 

Kilgore and Taylor, in their 1979 fire history studies, 
concluded that natural ignitions alone were not adequate 
to account for the observed historic fire frequency in 
mixed conifer forests and suggested that Indians burned 
these areas. Numerous early descriptions of the Sierra 
Nevada report of the park-like nature of oak stands also 
suggest human intervention. J. Smeaton Chase, in his 
rambles in the Yosemite region before the turn of the 
century, came to within a few miles of the Middle Fork of 
the Tuolumne River to an area called Hog Ranch, which 
he described as "like an English park—a lovely valley, 
wide and grassy, broken with clumps of oak and cedar." 

Black oak stands were burned in the fall by native 
Americans at least every one to several years, and each fire 
broke the life cycle of the filbert weevil and the filbert 
worm—ensuring a non-wormy acorn crop. Individual trees 
can exhibit up to ninety-five percent acorn damage from a 
combination of these pests. The larva may tunnel through­
out the inside of the acorn and deposit frass, destroying the 
embroyo, rendering the acorn inedible. Native Americans 
understood the link between the production of sound acorns 
and the use of fire: 

"The old people said there were a lot of bugs and that 
setting fires under the oaks would help get rid of these. 
Burning took place in the high country right after the 
harvest of acorn and other things." 

— Hector Franco, Wukchumni Yokuts 

"/ learned about burning under the oaks mostly from my 
mom. The burning would create a higher quality acorn 
crop with less worms. The ash was necessary." 

— Ron Goode, North Fork Mono 

Ted Swiecki, an entomologist intimately familiar with 
the habits, feeding, and life cycles of the filbert worm and 
filbert weevil, states: 

"Our observations indicate that these insects are overwin­
tering in the soil or in the duff from decayed acorns. If the 
Indians did some of these other measures like burn off the 
duff and the old acorns in the fall, they would destroy a 
fair number of the infested ones which otherwise would be 
there to infest the crop the next year. They were following 
integrated pest management for acorns." 

Following a fire, suppressed buds along the base of the 
oak trunks or on the root crown are released, sending up 
long, straight, flexible switches useful for making many 
items, including looped stirring sticks, basketry material, 
ring bindings for games, reinforcements for tule boats, and 
frameworks for acorn granaries. Since significant quanti­

ties of oak shoots were needed for certain types of baskets, 
deliberate burning under the oaks stimulated this vegeta­
tive reproduction: 

"They use the new growth of the black oak for spoons and 
the new growth of the black oak and white oak (Quercus 
douglasii) for mending cooking and winnowing baskets. 
These would be gathered in burnt over areas or cut over 
areas." 

— Lydia Beecher, Mono 

There are other reasons to burn. Catastrophic fire can 
be an enemy of the oak. If large fuel accumulations be­
neath or near oak trees suddenly caught fire, they could 
ignite the oaks and cause serious damage to tree crowns 
and thin bark, thus creating a point of entry for fungi. The 
large, medium-aged oaks (from eighty to 160 years old) 
are generally the best acorn producers, and were of great­
est concern to Sierran tribes. The way native people kept 
conflagrations from destroying these precious food sources 
was by frequent burning under the oaks: 

"My dad used to burn and I used to help him in the 1920s. 
We raked around the oaks to get all the dead material 
away from the base, and we put sand or dirt on the pitch at 
the base of the pine trees so they wouldn't burn. We 
burned in the fall—October or November—so we wouldn 't 
have big fires next year." 

— Virginia Jeff, Central Sierra Miwok 

Bear clover, manzanitas, and other highly flammable 
shrubs or herbaceous plants apparently did not grow 
under black oaks at favored collection sites. Early writ­
ten descriptions suggest that oak understories in certain 
parts of the Sierra were largely composed of grasses and 
other herbaceous plants. Indian elders confirm that this 
was the case: 

"There was nothing in those days to burn. The fires set 
wouldn't get away from you or take all the timber like it 
would now. It wouldn't burn the black oaks, only the grass 
underneath." 

— Jim Rust, Southern Sierra Miwok 

The absence of shrubs facilitated acorn gathering. Fur­
thermore, light surface fires in the grasses around the oaks, 
according to the late Dr. Harold Biswell, fire ecologist, 
protected the oaks. These fires were designed to reduce 
encroachment by shrubs and conifers which eventually 
might act as fuel ladders to oaks—igniting the canopies. 

With frequent burning under black oak trees, a major 
question arises: How did successful black oak seedling 
and sapling recruitment occur, or did it? Recent studies 
have linked successful oak regeneration with the necessity 
of periodic fire. Fire ecologists Boone Kauffman and 
Robert Martin (1987) have discovered "successful germi-
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nation of [black oak] acorns is enhanced in areas where 
the duff layers are weakly developed. These are the prob­
able seedbed conditions in which the black oak evolved. 
Accumulations of forest floor fuels apparently represent 
degraded seedbed conditions for black oak." 

Dubbed as "pyrophilous" by mycologists—the black 
morel {Morchella elata) amasses dense colonies in re­
cently burned areas in black oak-ponderosa pine forests. 
Many explanations have been offered for this affiliation, 
such as elimination of competition of higher plants, ash 
deposition, and increased soil temperatures. Called chu-yu 
by Western Mono families, the morel is a delicacy and still 
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Sally Ed and Ida Dick (Florence's great aunt and grandmother) (upper left) 
stand in front of their acorn storage house in Dunlop in the 1940s. Juanita 
Dick (Florence's mother) (upper right) demonstrates how to use the sifting 
basket, a step in the acorn flour making process in 1965. Florence Dick, a 
Mono Indian, (above right) cleans acorns in preparation for pounding them 
into flour in a photograph taken in Dunlop outside of Sequoia Kings 
Canyon National Park in 1992. Florence's nieces, Carly and Erin, (left) 
pound acorns in the traditional manner in a 1992 photo. Photographs 
courtesy of the Dick family. 

is frequently harvested in June or July in the mountains. 
Melba Beecher (Mono) boils them and fixes them with 
butter or fries them. They are eaten with acorn or with 
whatever meal is served. 

Individuals often comment that fires were deliberately 
set in traditional gathering areas to encourage the produc­
tion of this delicacy: 

"They'd burn every year to keep it open. When they'd go 
back the following season they'd have all kinds of mush­
rooms up there—like the cones which are all wrinkly 
(Morchella species); others look like elephants' ears. That's 
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how come they burnt every year. The mushrooms grow 
under the pine trees and under the black oaks. They 've got 
two, three, four different kinds. They burned in the same 
spots where they camped every year. They followed this 
acorn route, picking acorns here and there—they went all 
over for the black oaks." 

— Dave Bowman and Ed Bowman Wobonuch, Mono 

Black Oak—A Dwindling Resource 

To be excellent acorn producers, black oaks must grow 
in uncrowded conditions—producing broad, rounded cano­
pies that bare many more acorns. Today this is not the case 
over the Sierra Nevada. 

What appears to be a ponderosa pine {Pinus ponde-
rosa) forest at the edge of Abernathy Meadow in Stanislaus 
National Forest is really the overtoppling of what was 
once a Miwok black oak acorn collection site. Spindly 
black oaks, with fragmented, cramped crowns, reach up 
toward the light, wedged between taller ponderosa pine 
and incense cedar. Shaded by their faster growing com­
panions, it won't be long before these oaks are mere trunk 
skeletons. With Forest Service fire suppression policies in 
place for almost a century, black oak has given way to 
more shade tolerant trees that have been nursed along in 
the shade of these older hardwoods. 

It is well documented that populations of black oak are 
dwindling, and there is a lack of oak regeneration in 
Yosemite National Park. A 1985 study by Eric Angress 
concluded that "oak seedling growth appears arrested at 
one meter in height, due to shade" [by conifers in Yosemite 
Valley]. Major efforts have been underway to combat this 
problem with recent plantings of black oak seedlings in 
the Valley. 

In the southern Sierra Nevada scientists have discov­
ered that prior to 1875 ponderosa-type forests were domi­
nated by an association of ponderosa pine and black oak 
which together made up eighty-eight percent of the trees. 
Yet they warn that recent increases in white fir, incense 
cedar, and sugar pine {Pinus lambertiana) threaten to 
overtake black oak and ponderosa pine, resulting in a 
successional shift in the species make-up of these forests. 

Other cited reasons for lack of black oak regeneration 
include: rodent herbivory and digging, which undermines 
root systems of young seedlings and herbivory; oak root 
diseases; invasion of exotic grasses; and insect infesta­
tions and inclement weather, both of which greatly reduce 
acorn crops and seedling establishment. 

Native people in the Sierra Nevada often state that 
black oak is declining for other reasons as well and are 
alarmed: 

"People from the valley come up and illegally cut black 
oaks for firewood on Forest Service lands. " 

— Melba Beecher, Mono 

"It concerns me that I'm seeing a lot of our food sources 
disappear. We've removed a lot of black oaks in the 
[Yosemite] Valley in the last few years—nice big ones. The 
status of the oaks is poor today compared to when I was 
growing up. The impacts are the green lawns, construc­
tion, sewer lines and people." 

— Jay Johnson, Southern Sierra Miwok 

"We had our own special areas where we picked acorn. 
But they're developing in all of our places. We used to go 
up to the other side of Alder Springs on the way to Moun­
tain Rest School and up there by Cressman 's. We picked 
down in afield. It's all Southern California Edison Com­
pany now, but I used to get permission to go in through the 
gate. Sometimes they 'd leave the gate open for us. That 
was the last place where my grandma picked." 

— Norma Turner, Mono 

Reintroduction of Indian-set Fires 

The experience of native Americans in California 
demonstrates that burning under black oaks allows re­
peated harvest of such products as mushrooms, young 
shoots, and acorns where the resource base is left intact. 
In such instances resource use and conservation are com­
patible, suggesting that in some cases, traditional wild 
plant management practices can serve as analogs in think­
ing about approaches to resource use and management of 
wildlands. 

The fact that frequent burning occurred under the black 
oaks may indicate that Native Americans maintained and 
expanded black oak-ponderosa pine forests on the richest 
sites, creating an anthropogenic plant community that in 
the absence of set fires succeeds into shade tolerant coni­
fers. As the results from interdisciplinary studies are ana­
lyzed and interpreted, the message is clear: California 
Indian land management was not without effects. 

Plant communities that are now rapidly disappearing in 
California are in some instances dependent upon human 
use and management to maintain their character. Accord­
ing to paleological, ethnographic, and fire history studies, 
certain coastal prairies, dry mountain meadows, and oak 
savannas were maintained and sometimes expanded 
tiirough set fires. These areas often represent serai stages 
of succession or fire subclimax plant communities. 

Loss of animal and plant biodiversity in California's 
wildlands is equated with habitat loss, habitat fragmenta­
tion, and the degradation of biological resources from 
modern land uses. Seldom are these losses equated with 
the loss of indigenous interactions. Management of land­
scapes for biodiversity will require not only that we under­
stand the theory and behavior of natural ecosystems and 
how they are maintained and modified by natural distur­
bances, but also how they were modified by indigenous 
disturbances. 
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The link between loss of indigenous cultures in Califor­
nia and the loss of plant and animal biodiversity is recipro­
cal. As indigenous gathering rights continue to be eroded 
over time and traditional gathering sites disappear, so too 
will the knowledge base that keeps the ancient harvesting 
and management traditions of indigenous cultures alive. 

The gathering and preparation of acorns still has a 
special social significance today, given to guests at vari­
ous festive occasions such as Indian Days in Yosemite 
National Park or brought to friends' and relatives' homes 
to be shared. The persistence of acorn gathering for per­
sonal use may indicate more than anything else the impor­
tance of this seed in the diet of the Sierran tribes for over a 
thousand years. Families still gather black oak acorns, and 
it is not uncommon to visit a Miwok or North Fork Mono 
home in the fall or winter and find acorn mush in the 
refrigerator. 

Because of the contemporary importance of black oak 
in maintaining tribal ethnicity, traditional gathering sites 
are likely candidates for special protection and unique 
land-use designations on public lands. Additionally, to 
ensure a continual supply of black oak acorns for Indian 
families, special management measures for public lands 
agencies such as the Forest Service and the Park Service, 
need to be developed. 

The reintroducion of Indian-set fires in the ponderosa 
pine/black oak type within the mixed conifer forests of the 
Sierra Nevada is proposed. Evidence of a formerly high 
fire frequency in this type, combined with the dominance 
of black oak, its extreme importance to native American 
families, and the documentation of a successional shift in 
this type due to fire suppression are strong reasons to 
reintroduce fires into these areas. 

Rocks are placed in a basket with acorn gruel. Photo by Pam Hasegawa. 
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