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To live in the foothills on the periphery of the Sierra National Forest is to live with the certainty of
summer wildfires. Each year, from April forward, Californians watch the sky and sniff the air for
telltale signs of smoke. While fire remains a constant threat, the strategy for combating it has
evolved with the understanding of its beneficial role in the forest environment. Marcia Penner
Freedman traces the history of firefighting and fire management from the forest's early years
through the policy shifts that began in the 1960s and the measures used today.

About the AuthorFor fifteen years Marcia Penner Freedman split her career between writing and
teaching psychology and child development at community college. Since her retirement she has
devoted herself exclusively to writing, which has allowed her time to devote more energy to her
activities as a board member of the Coarsegold Resource Conservation District (CRCD). This
project has led to her interest in developing a community fuels reduction program through the
CRCD. --This text refers to the paperback edition.
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Fire isn’t listening. It doesn’t feel our pain. It doesn’t care—really, really doesn’t care. It
understands a language of wind, drought, woods, grass, brush and terrain, and it will ignore
anything stated otherwise.—Stephen. J. Pyne
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Biotic zones of the Sierra National Forest. Courtesy of Heather Taylor, former firefighter, now on
a Type 1 team as a map person.

Part IWHAT IS THIS THING CALLED FIRE?The Sierra National Forest, situated on the western
slope of the Sierra Nevada, spans 1.3 million acres—the size of the state of Delaware. It
comprises five biotic zones from foothill woodland and chaparral to treeless alpine granite
outcroppings. It is a place of extraordinary natural beauty with a terrain ranging in elevation from
nine hundred to fourteen thousand feet.When people choose to live in this area, their choice
involves living with wildfire. It’s not simply that they learn to clear brush from around their homes
or to plan for potential evacuation or that, from time to time, they will have to endure weeks of
smoke-filled air because of a wildfire somewhere in the forest. They become acquainted with
fire, the living machine that needs oxygen to thrive and maintains a unique and vital relationship
to their living world.

1THE GIVE AND TAKE OF FIREThat fire requires oxygen is something children learn early in
life. In a second grade science lesson, a jar is placed over a flaming candle. The flame dies out.
The wick smolders and cools. Oxygen, heat and fuel, the fire triangle of the child’s lesson, has
been fire’s story since its appearance on Earth, which, according to fire historian Stephen J.
Pyne, was 400 million years ago, when all the ingredients were in place and the triangle
completed.“Of fire’s three essential elements,” Pyne writes,only the heat of ignition thrived on the
early Earth. Oxygen did not begin to collect until the last two billion years, and did not begin to
approach modern quantities until roughly 500 million years ago. Land plants suitable to carry
combustion did not become abundant until 400 million years ago. Before that time the Earth
lacked the means to burn regularly or vigorously.For 400 million years, fire has followed a
consistent principle: after ignition—which occurs naturally in the form of lightning—sufficient
heat, fuel and oxygen must be present if fire is to take hold and thrive. The removal or reduction
of any one of these elements during a fire diminishes or extinguishes the fire’s energy.How was it
that human beings were able to grasp this principle and make fire on their own? Perhaps they
observed the slowing down of a forest fire when the nights turned cool, the halted progress as a
fire crept up against a granite wall or the flare up of flames in the presence of a sudden breeze.
Whatever it was that allowed them to connect the fire triangle dots, somewhere in the course of
their evolution, people learned they could start and stop fires and keep them going. They learned
about fuels, figured out which burned hotter, which cooler. They put their fire triangle knowledge
to use and manipulated fires of different types—to cook their food, clear their fields, shape their
tools and weapons, run their cars and on and on.Pyne describes the relationship of humans to
fire as “species specific.” “While all species modify the places in which they live and many can



modify fire’s environment,” he wrote, “only humans can, within limits, start and stop fire at will.”
Scientists, like anthropologist M. Kat Anderson, propose that control of fire was “the greatest
invention in the history of humankind,” allowing ancient people to stay warm, cook food and repel
predators. Fire might have encouraged them to remain awake after nightfall, contributing to a
social life, or prompted them to venture out and settle in otherwise forbiddingly cold areas. “Fire
probably had a psychological effect too,” Anderson wrote. “Humans knew they had tamed one of
the terrifying forces of nature.” What an achievement. What a confidence builder. Floods,
hurricanes, tornadoes—these couldn’t be domesticated. Fire could.Fire’s connection to humans
is only one part of its narrative, however. As a force of nature, fire tears through the living world,
feeding on biomass and drawing out its energy, in essence, killing it. “Hurricanes, tornadoes,
floods, melting glaciers, these are purely physical,” wrote Pyne. “Not fires. Fires need life.”Yes,
fire consumes life. But in forests where fire is a natural part of the environment, like those in
California, fire meets its match. It comes up against life that can resist its onslaught. It
encounters plants that even depend on fire to sustain and improve their species. In that sense,
fire can be considered neither good nor bad. Rather, as fire ecologist Neil G. Sugihara and his
associates explain, in fire-prone plant communities, fire is integral to the natural processes of
living matter.In the Sierra National Forest, many examples exist of plants that have adapted to
the presence of fire or use fire for propagation and improvement. The ponderosa pine grows a
bark thick enough to protect the tree from fire’s destructive heat. The dormant seeds of the
buckbrush burst open and germinate with fire, even when the mother plant has been killed.
Flowering after fire is enhanced in the mariposa lily and penstemon. In the ubiquitous bear
clover, also known as mountain misery, the deep and complicated root system and tenacious
underground series of horizontal stems—rhizomes—produce sprouts after the plant’s bout with
fire.Devastation of biomass during the French Fire, Sierra National Forest, in the summer of
2014. Courtesy of Gay Abarbanell.Then there is the giant sequoia, the awesome tree that
cannot seem to escape numerical descriptors: the tallest (it can reach three hundred feet) and
the widest (it is usually fifty to sixty feet around). Considered young even at 250 years old, many
live to be over 3,000 years old. The sequoia reaches full height by 750 years old. The first large
limb on the trunk can be as high up as a twelve-story building. In the entire world, they are found
exclusively on the western slope of the Sierra.During this prescribed burn at Shaver Lake, the
fire-adapted trees will not be harmed as a result of the burning. Courtesy of Michael Esposito,
fire ecologist, Southern California Edison Forestry.In the sequoia’s relationship to fire, the
numbers still boggle the mind. It resists fire by its rutted fibrous bark, which has been known to
grow to a thickness of two to three feet. The sequoia defies fire by sending up shoots after fire
has passed, the only conifer in the Sierra that sprouts. The sequoia also recruits fire to open its
cones. A sequoia cone is the size of a chicken egg—two-and-a-half inches in length. Its seeds
have been described as resembling flakes of oat. The cones begin to appear when the tree is
fifteen or twenty years old. A mature tree could have 11,000 cones, but some can produce up to
100,000. The cones, each containing an average of two hundred flakes of seed, can remain on



the tree for decades waiting for heat from a fire to dry them and open them, releasing hundreds
of thousands of seeds in the course of a year. The seeds can travel up to six hundred feet away
from the tree as they float to the ground. Once the seeds settle, they need a soft, rich soil in
which to embed, a condition brought about by fire that cleans out the pine needles and other
debris—duff—around the base of the tree. The seeds will become covered with a tiny layer of
the mineral soil, and there, germination begins.It has been known for a long time that sequoia
seeds need fire for germination. A study conducted in 1972 demonstrated the sequoia seed’s
reliance on fire in a rather interesting way. In that study, three plots of between three and six
acres in a sequoia forest were set aside, and prescribed fires of varying intensities were
introduced. On a fourth plot, there was no fire. On the fired plots, an average of twenty-two
thousand seedlings per acre established themselves, with the highest intensity fires producing
the most seedlings. On the plot where no fire was introduced, no germination took place.If fire
can be a friend to the forest, there are instances when a fire can burn so intensely that even the
most highly adapted plant is unable to fight back. In such cases, fire can consume most of the
organic matter, leaving the plant destroyed and the soil depleted.Primary succession in action:
lichen, moss and grass breaking rock into soil. Courtesy of Joanne Dean-Freemire.At such
times, new and hardy life can begin to return. These plants, called “pioneers,” improve the poor
soil, as if preparing it for the more complex, bio-diverse plants to come. Some of the common
pioneer plants in a forest are lichen and moss.“One of the ways nature has of dealing with bared
ground is through what we call secondary succession,” explained Joanne Dean-Freemire,
retired East Bay Regional Park district naturalist.This occurs when soil which was supporting
plants becomes bared by serious disturbances, such as severe fire. The “pioneer” plants which
recolonize this bare soil may be lichens and mosses but are often fast-growing, aggressive and
sometimes non-native seed plants—what we humans may call “weeds.” If all goes well, these
plants will provide shade for native grasses, shrubs and trees to repopulate over time. If not, they
may succeed in crowding out the natives, especially if the soil is continually bared, as with
repeated fires.John Mount, former forestry manager for Southern California Edison Forestry at
Shaver Lake, recalled a time when he came upon an area where a log had burned to ash.I was
reviewing a burn that was out [on the Southern California Edison land near Shaver Lake]. It was
early morning. The sun was low. I came across the log, probably an area about two feet by thirty
feet, a big old log that had burned up much hotter than the rest of the area. All that was left was
ash, nothing there that was organic enough to support life. But the sun was reflecting off of it,
and there was a rainbow of colors, and I’m thinking I’d finally lost it. It was absolutely beautiful. So
I moved closer and the colors went away because I had moved out of the reflection. But I went
and looked closer and closer and there were these microscopic things growing in the ash, like
lichens. I didn’t have a magnifying glass. I couldn’t see close enough to identify them. I was
throwing out the thought, “What else is going on in this fire that we have not identified?” That
demonstrated to me that the fire burned in different ways so the result of that fire was that
different species of wildlife came into that area. I thought, maybe if it hadn’t burned on that day in



that way, those lichens would become extinct. I don’t really know if they were lichens. But it told
me we don’t know all the little things that are happening out there in the forest, and that you can
learn something new every day in forestry.
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Karen Smith, “Five Stars. Very interesting history of fires in the US.  Well worth the read!”

john westlake, “well done. A good overview of fire in California's central sierra”

The book by Marcia Penner Freedman has a rating of 5 out of 4.2. 3 people have provided
feedback.
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