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CHAPTER 6 -FIRE ECOLOGY AND MANAGEMENT IN SIERRA
NEVADA VEGETATION TYPES 1

Landowners wishing to improve the forest health and reduce the potential of long lasting damage from
wildfire need to understand the traditional role of wildfire in
FIGURE 1-CHAMISE DOMINATED
maintaining the Sierra.
CHAPARRAL

In the past, wildfire was often seen as a bad thing. More recently, fire
managers and resource experts recognize fire as the historic, natural,
and often necessary process. For eons, fire played a dominate role in
shaping the Sierra Nevada ecosystems. Because of the role of fire,
2
most Sierra Nevada plant communities are fire-adapted .

It is generally believed that today fires are less frequent and more
3
severe than before Europeans settled the area. The absence of fire in
combination with other land management practices has led to a buildup of surface and ladder fuels. This is particularly true in ecosystems
that once experienced frequent low to moderate intensity fire
4
regimes. Today, much of the Sierra is tinder dry and overstocked with many small trees and shrubs. These
areas have become a fire hazard to the natural environment as well as the human inhabitants.

6.1

RESPONSE OF VEGETATION TYPES TO FIRE

The following vegetation types are found in the Pine Grove Planning Unit. For each type, the role of fire in
5,6
shaping the type of plants, the fire regime, and vegetative adaptations to fire is discussed. These features
are then considered in the development of management plans that:
1. are consistent with the historic and natural role of fire expected for each type
2. promote the Conservation Principles identified in Section 1.3
3. improve the fire resiliency of the vegetation type
In each vegetation type, the fire regimes and plant adaptations are quite varied. However, there are some
common themes describing the role fire plays in each type. Some of these are:
1. fire burns the vegetation and releases nutrients to the soil and air that can be recycled into new
plants or used by surviving plants
2. vegetative removal by burning creates space or openings that encourage the re-growth or
reseeding of plants, leading to stand renewal
7

3. fire has historically been able to fragment the vegetation and provide for a diversity of age
8
classes and species
4. today fires generally burn larger areas, making the age classes more uniform and in larger
patches
In addition to these general benefits and consequences of periodic fire, fire plays a unique role in shaping
each vegetation type, as the sections below illustrate.
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FOOTHILL AND MONTANE CHAPARRAL 9

Most shrub communities in the Sierra Nevada are referred to as chaparral. Chaparral often occurs on hot, dry
slopes and on sites with poorer soils. Chaparral can also dominate areas where the vegetation has been
recently cleared, e.g. by fire or timber harvest. Foothill chaparral occurs up to an elevation of 2,000 to 3,000
feet and includes shrubs such as
1.

toyon (Heteromeles arbutifolia)

2.

white-leaf manzanita (Arctostaphylus viscida)

3.

buck brush (Ceanothus cuneatus)

4.

chamise (Adenostoma fasciculatum)

Montane chaparral occurs at elevations above 3,000 feet and includes shrubs such as
1.

green-leaf manzanita (Arctostaphlyus patula)

2.

pinemat manzanita (Ceanothus nevadensis)

3.

deer brush (Ceanothus integerrimus)

FIGURE 2-WILDFIRE IN DENSE
MATURE FOOTHILL CHAPARRAL

6.2.1 Chaparral Role of Fire

Chaparral species benefit from fire. Some chaparral requires fire
for regeneration. Fire also reduces competition. In the absence
of fire, montane chaparral particularly tends to become a
coniferous forest as tree seedlings grow up through the shrub
layer.

However, in foothill chaparral, the absence of fire can result in
dense, tall stands of shrubs that have a low diversity of both
shrub and herbaceous species. This situation creates high fire
hazard and has less ecological value than a high diversity of
younger shrubs. Over-mature chaparral is often impenetrable
and the ground level – receiving little sun light – is usually sterile
and devoid of new sprouts. Thus, the forage value of mature
chaparral as a food source for browsing wildlife is poor.

6.2.2 Chaparral Fire Regime

Old mature stands of foothill and montane chaparral usually produce high-intensity fires. These fires are hot
enough to consume all of the aboveground plant material. In the pre-European era, frequent fire led to
10
11
fragmentation . Fragmentation reduces the continuity of vegetation . Discontinuous fuels in chaparral
usually results in medium-sized fires that burn at varied intensities.
Infrequent fire has led to dense and continuous stands of chaparral which burn in a unique pattern, and those
fires that escape can lead to enormous high-intensity conflagrations. Fires in chaparral today generally are
larger, less scattered, and more uniform than those in pre-settlement times.
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Chaparral fires generally occur in summer and fall, depending on the dryness of the year and site. The time
between episodes of fire (the fire return interval) in chaparral is highly variable, ranging from ten to more
than one hundred years.

6.2.3 Chaparral Plant Adaptations to Fire

Chaparral plant communities have developed important adaptations for fire survival and re-growth.
Sprouting from the underground rootstock and the stimulation of seed germination are examples of such
adaptations. Some shrub species that usually reproduce by seeds are able to re-sprout from rootstock after
fire.
The seeds of many herbaceous plants remain dormant in the soil until germination is triggered directly or
indirectly by fire. Examples of fire-related stimuli include heating of seeds for a particular amount of time or
to a certain temperature in order to scar the seed coat to allow germination and sunlight. Smoke can cause
seed germination in some species, whereas it is lethal to other species.

6.2.3 Chaparral Conservation and Fuel Modification Objectives

Chaparral plant communities in the Sierra Nevada comprise an extremely important niche of regional
biodiversity. These communities support more than seventy species of native plants. They provide nesting
12
habitat for birds, and food for bears and other wildlife from the abundant flower and berry crops.
Prior to the implementation of modern fire-suppression policies, chaparral was an abundant native plant
community where stand-replacing fire was the historic natural fire regime. Because high-intensity fire occur
13
every twenty to forty years in chaparral, and the presence of chaparrals within many WUI communities, it is
important that fuel mitigation strategies be combined with the conservation and protection of this important,
under-appreciated vegetation community.
The goal is to retain and protect portions of this valuable habitat while still modifying fire behavior through
14
mosaic thinning prescriptions. In addition to meeting fuel reduction objectives, both the retention and
reduction of chaparral patches will improve wildlife habitat by restoring plant communities to their natural
15
range of conditions. Reinvigorating and maintaining chaparral will be advantageous to species dependent
upon this habitat. Fuel reduction objectives will not only increase community wildfire protection, they will
refresh the chaparral stand.
Chaparral fuel reduction objectives are:
16

17

1.

mosaic or patch-retention thinning that focuses on separating fuel continuity by incorporating
fuelbreaks in strategic locations where fire-suppression efforts have a higher chance of effectiveness

2.

concentrate higher levels of chaparral reduction along main roads, key ridges, secondary logging
18
roads, spurs, and other strategic areas within treatment boundaries

3.

on steep and mid slopes where chaparral patches can be isolated, focus on retaining thickets

19

Chaparral conservation objectives are:
20

1.

avoid cutting obligate-seeding chaparral species - these plants will not continue to be present in
the stand and produce less seeds when cut

2.

avoid cutting species that are infrequent or unusual
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3.

if there is only one or two of a type of plant in the area, retain those specimens to maintain the
present species diversity

4.

wherever possible, use prescribed fire in chaparral to refresh the species that require fire to
perpetuate

5.

create a mosaic of different aged patches

6.2.4

CHAPARRAL FUEL MODIFICATION TREATMENT PRESCRIPTION

Treatment Preparation and Layout

It is important to plan fuel reduction carefully in chaparral before starting work. Since chaparral tends to be
contiguous and dense, it is easy to cut too much. Remembering the Conservation Principle, “you can always
take more, but you can’t put back what you have cut” is a key
FIGURE 3 - MOSAIC TREATMENT
guiding concept for treatments in chaparral. Landowners
planning to manage chaparral should consider hiring a
professional forester to create a management plan. The plan
should include:
1.

Identification of areas to clear and create openings
21

2. Identification of select leave-patches that have a
high proportion of obligated seeders to retain.
3. Identification of natural features that will benefit
from retaining vegetation – steeps slopes, wildlife habitat
zones, along ravines, etc.
4. Identification of healthy pines and oaks to retain and
22
methods to protect them (see “drip-line thinning” technique described in Background C.
5.

Identify “no-cut, no-entry boundary” in which all of the material both dead and alive will be
retained.

Landowners who wish to a create management plan without the assistance of a professional forester should
contact the local CAL FIRE forester for advice and direction. If the parcel is large enough and strategically
located, CAL FIRE may enter into a cost share agreement with the landowner to create and maintain the
desired mosaic using prescribed fire. Contact CAL FIRE’s Vegetation Management Program forester at 530644-2345.

Thinning
•

Thin chaparral to create a mosaic of islands, thickets, corridors, open understory shrub, and herbaceous
plant communities of random size, shape, and distribution

•

Thin to create random patches or strips with long axis oriented along contours of the slope. Vary spacing
by ten to thirty feet between patches. To reduce continuity and potential erosion, offset strip patches
from one another so as not to lie directly up or down the slope from each other.

•

Retain old-growth chaparral specimens by leaving surrounding chaparral intact. Old-growth tree-formsized chaparral manzanita exceeding thirty feet in height is present in many chaparral zones. These
plants are susceptible to breakage if too much of the surrounding vegetation is removed.

AMADOR FIRE SAFE COUNCIL | Fire Ecology

403

23

•

Remove chaparral and smaller trees from under drip lines and to ten feet beyond drip lines. When
thinning around sun-loving pines emphasize thinning on the south and east because pines thrive with
abundant sun exposure.

•

Retain clumps and groupings of trees where appropriate. Thin vegetation in a ten-foot radius beyond
the outer drip line of these clumps. Break up fuel continuity by thinning smaller vegetation in between
24
and around tree groupings to a minimum of fifteen by fifteen foot spacing. Limb up remaining trees
ten feet from the ground. Keep forked trees for wildlife habitat.

•

Create wildlife browse with smaller patches of tip-sprouting shrub species (e.g. deer brush [Ceanothus
integerrimus] and buck brush [Ceanothus cuneatus]) outside the leave-patches. Prune these species at
chest level to encourage fresh browse. Also, consider including some smaller patches of root-sprouting
shrubs (e.g. oceanspray, [Holodiscus discolor], mock orange [Philadelphus lewisii], and California hazel
[Corylus californica]). These species can be cut to the ground to encourage diversity through
regeneration. Mosaic treatments are recommended.

•

Throughout the chaparral, areas of trees may need thinning to achieve fuel reduction goals. When
26
thinning in tree stands—particularly conifers—a variable density treatment approach is recommended.
Mosaic thinning pertains to areas of brush that are thinned into patches, while variable density or
uneven-aged thinning is more specific to forest stands where representatives of all species and age
classes will be retained throughout the treatment areas. This is done in a fashion that still meets fuel
reduction objectives.

•

Smaller snags, less than ten inches DBH, may be cut and left as downed wood. Larger snags may be left
standing for wildlife habitat. In areas where snags are not abundant, smaller snags may also be retained.

25

Slash Treatment
27

Slash accumulated from fuel treatments in chaparral will be abundant; the disposal of this material will
need to be performed carefully. Regardless of what methods are used for slash treatment, it is important that
a portion of the cut material be left on site and placed across the slopes of the treatment area for erosion
control and soil productivity.
Preferred materials for scattering on the slopes are the main chaparral trunks greater than four inches in
diameter. The fine (smaller) branches are best removed. These main trunks should make contact with the
ground and be left as intact as possible, four to ten feet long. Manzanita trunks are generally smaller in
diameter; they can be combined by lying them along the contour of the slope, where they are placed
together (either on top of or below each other) to make ground contact. Lay them as close together as
possible.
Within a year, the material will sink into the ground. Once it does, it will become anchored in place. By
combining four to six smaller-diameter pieces, you can increase their total diameter, replicating a log. Wood
placement should be done randomly in openings or at the edge of leave-patches. The goal is to have coarse
woody material present on the site without creating a fuel problem. Note that this lopping and scattering of
the thinned chaparral throughout the site will not significantly reduce fuel hazards; therefore, the majority of
the cut material will need to be chipped, utilized for biomass, or burned.
Prior to planning treatments and utilization strategies, it is best to take into consideration each specific
treatment location and to estimate both the ecological and economic implications of your biomass and slash
disposal strategies. Slash disposal may have greater impact than the initial treatment. An example is steep
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areas with lengthy yarding distances. Plan slash treatments in a site-specific manner. Even within a twentyacre property, several different slash treatment methods may be used.

Burning

28

Following initial-entry chaparral fuel treatments, burning slash may be the most economical treatment
option, if planned and executed properly. In areas further away from roads, burning is often the main
method.
29

Swamper burning is generally the preferred method of burning initial-treatment chaparral slash. Swamper
burning is a prescribed fire method in which fuels are gradually added (over the course of a day) to a hand or
machine pile. Pay attention to weather conditions when initiating the swamper-burning method. When
30
possible, burn during or following rain. Chaparral fuels burn very hot and send a strong convection column
toward the surrounding leave-trees or patches. This is the preferred method to deal with chaparral slash
because material can be gradually added to the pile (thereby providing more control over burn operations).
Since chaparral patches contain a good mixture of dead fuels, prepare burn operations by building small
ignition piles with dead materials. Stack smaller fine fuels together (mixing both dead and live). Stack half the
31
pile two feet high then cover the pile with slash paper. Complete the task by piling the remaining slash on
top of the pile. (Use slash paper instead of plastic; it burns clean and is better for the environment. Slash
paper can be purchased at forestry outfit suppliers.)
An effective method is to burn several piles at once, working in a rotating fashion from pile to pile. After
adding slash to one pile, move to the next one, then return to the first pile where the fuels will have been
consumed and it is time to add more slash. This method mitigates the convection columns, so as not to
damage the remaining vegetation by scorching it.
32

Following burning operations, when the fires are dead out, native grass suited to the site can be sowed into
the mineral-rich ashes of the burn spots. This follow-up method will encourage herbaceous understory
growth and help prevent non-native grasses from invading and taking over the site.
Broadcast burning can be conducted in chaparral stands following initial entry, when the grass is green and
foliar moisture is still low (in the late fall). As with the grasslands, involve agencies, local landowners, resource
managers, and private industry to plan and carry out the burn.
For more detailed instructions regarding burning, see Background C.2.1.

Chipping, Biomass Utilization, and Mastication
Three other ways to dispose of slash are chipping, biomass utilization, and mastication. All can be expensive,
33
depending on the site-specific location of the treatment area. All are best used on large sites where enough
slash is generated to offset the cost of equipment.
34

There are two private companies currently utilizing biomass within Amador County. One requires very
clean chips of a specific size and the other is just beginning operation. Chipping and biomass utilization
requires a processing plant close enough to the treatment site to make utilization economical and a system to
collect the wood material and transport it to the plant. Other areas that are not economically feasible for
chipping and biomass utilization are usually areas where ecological impacts would increase from activities
due to the difficulties of material extraction. For example, removing biomass or chipping away from roads will
require an increase in ground-based machinery use in the forest where the potential of damaging soils or the
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residual forest stand is more likely to occur. In areas that have limited access or are located at mid-slope or
on steeper locations, it can be very expensive (both ecologically and economically) to remove or chip
treatments slash.
Mastication is not technically a slash disposal method. It is a treatment method that uses mechanical
masticators (like forest sized lawnmowers) to shred plant material into small pieces and scatter them through
the treatment area. This scattered material does not need further handling. It is in contact with the soil and
will decay rapidly. It also acts as an erosion control treatment. Modern mastication equipment has very light
track weight and generally do not compact soils when properly used. Mastication can be used economically
on sites as small as ten acres.

Grazing
Grazing with goats is sometimes used to reduce fire hazard and to remove weeds (since they eat them).
Goats are best used in areas that do not have a large number of plants to be retained since all plants (other
than large trees) will likely be damaged or killed unless protected. Grazing under contract with a large herd of
goats is a possibility for larger acreages; or one to three goats can be grazed on smaller parcels. In this
situation, alternate locations should be arranged for additional grazing when they have eaten all undesirable
plants on the site. Goats can be placed on any steepness of slope and can generally graze any shape or size of
parcel. However, care should be taken with steep slopes because goats can denude the site and cause
significant erosion. Goat predation is also a concern and is usually avoided by the use of specially trained herd
dogs.

6.3

PONDEROSA PINE AND MIXED CONIFER

The ponderosa pine and mixed conifer fuel type contains a variety of conifers including:
1. ponderosa pine (Pinus ponderosa)
2. incense cedar (Calocedrus decurrens)
3. white fir (Abies concolor)
4. sugar pine (Pinus lambertiana)
5. Douglas fir (Pseudotsuga menziesii)

In addition, black and canyon live oaks (Q. kelloggi and Q. wislizenii), and herbaceous and shrub species are
intermixed with these conifers species. As one moves up in elevation toward the crest of the Sierra, foothill
woodlands transitions into pine and then mixed conifer forests.

6.3.1 PONDEROSA PINE AND MIXED CONIFER ROLE OF FIRE

Fire in this forest type is particularly important for maintaining species composition. Pine species are
35
generally shade-intolerant. Therefore, fire that creates gaps or openings in the vegetation can support their
germination and growth.
With the general exclusion of fire and lack of use of woody biomass over the last 75 to 100 years, shadetolerant tree species (e.g. white fir) are far more abundant, reducing pine’s historic role in this ecosystem.
This often results in overly dense stands of trees.
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Some conifer species (e.g. ponderosa pine) germinate best when there is a small amount of litter and duff.
Periodic fire keeps these levels low enough to support germination. Fire kills understory trees and top-kills
shrubs, simplifying the structure to consist of a tree overstory with an herbaceous understory.

6.3.2 PONDEROSA PINE AND MIXED CONIFER FIRE REGIME

These forest types are often characterized by a historic regime of frequent fires that were low to moderate
intensity. Exceptions to this have been noted where topographic position, vegetation, and other site factors
led to more severe fires. A great deal of variation in fire intensity and effect has been noted among similar
sites, even within a single fire. Historically, few fires exceeded ten thousand acres in size, whereas such large
fires are now more common in the Sierra Nevada.
Fire return intervals for these types range from two to forty years, with median values ranging from five to
twenty years. Variability in fire return intervals is linked to the species composition of the stand and
landscape location (i.e., types dominated by pine, as well as hotter and drier sites, often have shorter fire
return intervals).
These types are the most dominate fuel types within the planning unit. Most of the homes and businesses
within the planning unit are located in or near these forest types. Crown fires are likely where crown closure
in many areas exceeds 70%. Wildfires occurring during foehn wind events in these forest types burn with
high intensity and exhibit extreme fire behavior.

6.3.4 PONDEROSA PINE AND MIXED CONIFER PLANT ADAPTATIONS TO FIRE

Ponderosa pine is especially well adapted to periodic fire. Seedlings rapidly develop a thick insulating bark,
deep taproots, and needles with high moisture content. These adaptations help protect seedlings from low
and moderate intensity surface fires.
36

Similarly, mature ponderosa trees have thick bark, deep roots, and crown structures that are less vulnerable
37
38
to flames. This pine is also more tolerant of crown scorch than many other conifer species. Ponderosa
pine also produces resin when its bark is damaged. This resin seals off any wounds made in the bark.
Other conifers resist fire differently depending on the thickness of their bark. The bark of mature sugar pine,
Jeffrey pine, Douglas fir, and incense cedar is thick and fire-resistant. In contrast, the bark of white fir is
considerably thinner and poorly protects the growing portions of the tree that are just under the bark.

6.3.5 PONDEROSA PINE AND MIXED CONIFER CONSERVATION AND FUEL
MODIFICATION OBJECTIVES

The objectives of managing fuels in the Ponderosa and mixed conifer type are:
1.

reduce the tree density

2.

reduce the volume of understory fuels

3.

reduce the volume of mid-story fuels

4.

restoration of natural plant composition and structure
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5.

recruitment of old-growth forest stands for long-term fire safety and ecosystem health

6. reintroduction of low- to moderate-intensity fire for the long-term maintenance and health
of this forest type
Brown, Agee, and Franklin (2004) state these objectives as three principles for creating “a forest that is fireresilient has characteristics that limit fire intensity and increase the resistance of the forest to mortality.”
1.

“The first principle is to manage surface fuels to limit flame length…”

2. “The second principle is to make it more difficult for canopy torching to occur by increasing
the height to flammable crown fuels...”
3. “The third principle is to decrease crown density by thinning overstory trees, making tree-totree crowning less probable. This will not be necessary on all sites and will be effective only if
39
linked to the application of the first two principles. ”

6.3.6 PONDEROSA PINE AND MIXED CONIFER FUEL MODIFICATION TREATMENT
PRESCRIPTION

Thinning
•

Understory thinning is the preferred treatment.
1.

Eliminating ladder fuels

2.

Thinning surface fuels

40, 41

Treatment goals include:

•

Create additional crown clearance if the crown fire potential is high and hazard cannot be reduced
adequately through treating the surface and ladder fuels.

•

Thinning treatments will focus on maintaining species diversity, making allowances for favoring species
42
best suited for a given location. Trees favored to leave in decreasing order are:
1.

black oak

2.

sugar pine

3.

ponderosa pine

4.

.incense cedar

5.

Pacific madrone

6.

Douglas fir

7.

white fir

8.

Mountain dogwood

9.

Tanoak (these are high flammable and should be kept as isolated specimens)

10. Canyon live oak (these are high flammable and should be kept as isolated specimens)
•

408
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Restore the historic fire regime of low to moderate intensity forest underburns. This requires an
overstory with a sparse understory consisting of patches of even-aged young trees, shrubs, and
native grasses to facilitate low intensity fires.
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Figure 4 - general openness and discontinuity of crowns, both horizontally and vertically

44

• Pine and oak leave-trees will be released by
thinning small trees and brush ten feet out from drip lines.
Emphasis is placed on thinning on the southern and
western exposures because pines thrive in open forests
stands with abundant sun.
• Variable density treatment is a thinning practice
to create diversity in a forest stand, leaving portions of the
stand un-thinned, with other areas thinned more
thoroughly. It can be implemented within mixed-conifer
forest types by reducing both understory and crown
density within the stand. Separate fuel continuity through
45
the creation of repeating skips and gaps of varying sizes
and shapes. Treatments will emphasize the retention of
randomly spaced tree groupings by identifying the largest
trees for old-growth recruitment, moisture retention, and
wildlife habitat. Release around the drip lines of groupings
and some individual trees by thinning excessive stems,
pole-sized trees, and shrubs. The objectives are to release
individual trees:

o

limit competition

o

reduce fuel loads around groupings (clumps) of trees

o

Enhance site structural diversity.

46

•

To reduce the possibility of beetle infestation, landowners should consider not cutting pines until
the fall between August to May to remove pines and their slash, as beetles tend to be dormant
during this period. After cutting, slash should be treated by burning or used as biomass as soon as
possible. See www.fire.ca.gov/rsrc-mgt_pestmanagement_socalbeetle.php for more information
on beetle infestations in California.

•

In areas with no overstory, small conifer saplings and poles should be thinned to a minimum of
fifteen by fifteen feet between live trees. In more open, arid, savannah-type locations, pine and
oak should be favored. In some openings, shrub species may be favored or complete vegetation
removal may occur to create variable density.

•

Landowners should retain all age and size classes of all native species for vertical and horizontal
48
structural diversity throughout the landscape, but not within the same stand. However, thinning
around the edges of multi-canopied, vertically structured tree groupings of varying sizes separates
them from other fuels.

•

Seedlings and saplings of favored species should be retained to replace future trees that will die.

•

Landowners should retain a wide variety of age, size, and decay classes including dead and dying
vegetation, consistent with fire hazard reduction goals. Retaining some deformed trees (e.g. pistol

47

49
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50

butts, forked tops, trees with a low percentage of live crown, etc.) maintains genetic diversity
51
and wildlife habitat.
•

52

Creating or maintaining light conditions (sun, shade, or dappled light ) that are site-specific to
species currently less common to the site helps preserve diversity. Prevalence of native species
53
tends to discourage weedy exotic or native generalist species and favors native endangered or
54
55
threatened wildlife and plants. Sensitive species likely require very specific habitat niches and
are hence generally uncommon, rare, or threatened. Conservative species have restricted
distribution on a particular site, but the site could support more individuals. Generalist species are
those that are already everywhere on the site. This can be accomplished by:
o

Retaining vegetation with evidence of wildlife use (e.g. bird or wood rat nests, burrows,
cavities, and hollows, etc.) provide wildlife habitat.

o

Retaining sheltered connectivity and major game trails between selected tree and
vegetation patches.

o

Retaining lichen and moss species diversity, including some mistletoe-infected trees and
57
live trees with heart rot (conks ).

o

Retaining large downed woody debris for moisture retention, mycorrhizal inoculation
sites, and wildlife habitat

o

Retaining or create large snags for wildlife.

56

58

59

60

61

62

•

Leaving green islands or patches of tree or shrub thickets (e.g. doghair conifer patches)
improves wildlife habitat. This can be accomplished by retaining an average of one patch per acre
no greater than twenty by twenty feet and protecting green islands by reducing fuels around it.

•

Retain as much canopy closure as possible in ephemeral and perennial stream gulches.
Mechanical equipment must not be operated within these areas.

•

Enhance productive understory shrub and herbaceous vegetation by thinning conifers to allow
dappled sunlight. Retain ten to thirty percent of understory shrub cover as scattered and isolated
patches.

•

When thinning in scattered stands of oak and madrone clumps, landowners should thin clumps to
leave the largest, healthiest stem. Those stems cut will then create fresh, nutritious shoots for
wildlife browse.

•

Releasing dominant pines or oaks (possibly for merchantable materials) by thinning and/or
64
removing codominant white fir and Douglas fir. If these trees cannot be economically utilized,
leaving them on site will serve as downed wood for wildlife habitat.

63

Slash Treatment
•

Landowners should avoid any treatment that involves lop and scatter of slash under the tree canopy.

•

Avoiding lop and scatter of pine limbs and tops over two inches diameter reduces the opportunity for
pine beetles to enter downed, freshly cut treatment slash. It is best to avoid lop and scatter in pine sites
to prevent beetle infestations. If cut materials must sit over the summer and are greater than two inches
in diameter, putting into piles and covering with clear plastic will help control beetle populations. Dry
stems can be left uncovered and un-stacked.
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Ensure surface fuels are less plentiful and more compact than before treatment. Do this by lopping into
small pieces, weighing them down with larger pieces, and ensuring that all slash is in direct contact with
the ground to facilitate quick decomposition. Cutting material from the mid-story and crown and placing
it on the surface will increase short-term fire hazard, but reduce long-term hazards.

Burning
•

Swamper-burn pine slash in winter when possible to prevent beetle infestations.

•

When cutting pine in winter (October and May), treat fuels immediately with swamper burning.

•

Always use caution when burning in pine stands. When broadcast burning, pull duff back from the base
of trees approximately ten feet to prevent steaming of the roots that grow into the duff.

•

Follow general chaparral and foothill woodland burning prescriptions as described above for treatment
of slash in ponderosa pine and mixed conifer forests.
For more detailed information on burning, see Appendix C.2.1.

6.4

MONTANE MEADOWS

Montane meadow communities in the Sierra Nevada occur above the foothill zone. These areas are
dominated by grasses, sedges, rushes, and perennial herbs. These areas can be very small (less than one acre)
or quite large (over sixty acres), but are commonly ten to twenty acres. Species found in this vegetation type
include:
1.

Blue grass (Poa spp.)

2.

blue wild rye (Elymus glaucus)

3.

Sedges (Carex spp.)

4.

Bulrushes (Scrirpus spp.)

Various perennial herbs are also found in these meadows including:
1.

Paintbrush (Castilleja spp.)

2.

alpine aster (Aster alpingenus)

3.

Various clovers (Trifolium spp.)

6.4.1 MONTANE MEADOW ROLE OF FIRE

A primary role of fire in meadow systems is to control conifers encroaching on the boundaries of a meadow.
6.4.2

MONTANE MEADOW FIRE REGIME

Low- to moderate-intensity fires will generally not burn through meadow and riparian communities because
of their moistness. However, groundwater availability can influence the frequency and severity of fire. For
instance, fires are most likely to burn though meadows of high productivity and biomass, but only during
periods of prolonged drought. Fire greatly influences the dynamics of the forest-meadow boundary.
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6.4.3 MONTANE MEADOW PLANT ADAPTATIONS TO FIRE

Plants in the meadow system are not usually subjected to fire since the systems are generally too moist to
carry fire and therefore are not generally adapted to fire. The herbaceous plants present in meadows can
65
burn when conditions are dry; tillering is enhanced with burning; adaptations are similar to perennial
grasses.

6.4.4 MONTANE MEADOW CONSERVATION AND FUEL MODIFICATION OBJECTIVES

Meadow ecosystems of the Sierra Nevada play a critical role in the health and sustainability of watersheds as
they filter and capture sediment from surrounding slopes. Meadows also provide forage for wildlife through a
diversity of grasses, sedges, and rushes. An abundance of insects, rodents, and reptiles utilize meadows and
in turn provide food for other wildlife.
FIGURE 5 - MEADOW WITH EDGES IN THE
BACKGROUND

In addition to meadows being a valuable
ecosystem in the Sierra Nevada landscape, they
also serve an important role as natural fuelbreaks
during wildfire events, providing safety zones and
anchor points for fire-suppression activities.
Ecological edges between forests and meadows
contain rich diversity. Over time, they have
become compromised and impacted by conifer
encroachment. In drier meadow systems, shrub
species and drought-tolerant conifers may begin
to colonize these sites. Fuel reduction activities in
and around meadows will contribute to
community wildfire protection and assist in the
ecological recovery and conservation of these
valuable habitats.

Meadows that historically flooded during spring runoff prevented the establishment of conifers and other
plants by saturating soils, preventing sufficient oxygen to the roots, and increasing the likelihood of root rot
and early mortality. Meadow hydrology has been altered through the construction of roads, developments,
and encroaching conifers. Conifers and other species may completely take over historic meadows and
increase fire hazards. In this situation, the overstory warrants removal. It can be sensitively removed from
66
meadows with a one-way transport route strategy.
Focus fuel reduction efforts on re-opening meadows by removing encroaching conifers and shrubs. Certain
meadows are completely closed in, therefore removal and treatment of encroaching vegetation should be
planned as a several-entry activity as to not shock the system. Planning these activities will be very sitespecific and depend on the meadow type. Is it wet, moist, or dry? This will influence fuel treatments.
Removing pine and other species will likely increase the water table, further enlarging the meadow.
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6.4.5 MONTANE MEADOW FUEL MODIFICATION TREATMENT PRESCRIPTION

Thinning
•

In dry meadows where drought-tolerant conifers and shrubs are encroaching, tree species should be
removed and utilized or burned.

•

In wet meadows colonized by conifers and other plants, remove smaller encroaching species. Additional
trees may need to be selectively removed. Care must be taken when working in wet meadows. This can
be accomplished
1.

Using one-way ingress and egress transport route and

2.

Removing during the driest time of the year to minimize ground disturbance.

3.

Alternatively, transporting material over snow.

•

Retain some groupings of aspen within meadow systems. If aspen groves are encroaching into meadow
habitat, reduce fuel connectivity from meadow to forest edge. Retain larger aspens.

•

Some cut logs can be left on the ground in long lengths to serve as downed wood for wildlife habitat.

•

Retaining a few, well-established vigorous trees within meadow systems is desired. Some trees can be
selected to create snags by girdling. If snags are present, retaining them provide habitat for local fauna.

•

Along the edges—where the forest meets the meadow—fuel reduction efforts are continued into the
neighboring vegetation community. The type of forest or plant community bordering the meadow will
determine what type of treatment prescription will be carried out (review other vegetation type
treatment prescriptions).

Slash Treatment
Following the removal of thinned materials by either burning or chipping, landowners should consider getting
the professional expertise of prescribed fire practitioners to assist in broadcast burning meadows for the
long-term enhancement of native herbaceous plant communities and management of fine fuels.

AMADOR FIRE SAFE COUNCIL | Fire Ecology

413

1

This section was adapted from material originally written primarily by Marko Bey, Lomakatsi Ecological Services., and
Susan Britting, PhD.
2
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response to fire-prone environments.
3
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7
Fragment: Used as a verb, the transformation of forests or vegetation into one or more patches of smaller size than the
original area. Can also refer to one of the patches.
8
Age Classes: The range in age of vegetation such as trees, forests, or stands; generally placed into 20-year age groups.
9
Photos by University of Wyoming Department of Renewable Resources and University of California , Davis, Department
of Land, Air, and Water Resources
10
Fragmentation: The transformation of forests or vegetation into one or more patches of smaller size which can occur by
natural means such as fire, disease, etc., or by management practices such as timber harvesting.
11
Biswell, Harold H. (1989). Prescribed Burning in California Wildlands, Vegetation Management. Berkeley: University of
California Press, London. 255 pp.
12
Crop: The amount of fruits a group of plants yields in one growing season.
13
WUI: Wildland Urban Interface, the area where wildlands and communities converge, often assumed to be at high risk
of wildfire.
14
Mosaic Thinning: A style of vegetative thinning that creates openings and patches of vegetation to increase the
potential variety of habitat types.
15
Natural Range of Conditions: The normal assortment of circumstances under which an organism or group can survive.
16 Patch-Retention Thinning: A silvicultural thinning practice where patches of trees and vegetation are retained in a
given area while other parts of the treatment area are thinned (selectively cut) at intermediate levels.
17
Fuel Continuity: The amount of continuous fuel materials in a fire’s path that allows the fire to extend in a horizontal
and/or vertical direction.
18
Spur: A road branching off the main road to provide access to a designated area.
19
Thicket: A thick area of brush containing close-growing plants. Provides habitat to wildlife but may be difficult for
humans to pass through.
20
Obligated seeder: a plant that reseeds itself after a fire as a means of recovery and regeneration
21
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Drip-Line Thinning: Clearing ladder fuels under the drip-line circumference of a leave tree. See Background C for more
detailed information.
23
Drip Line: The boundary of a tree’s canopy, generally estimated by the extent of the tree’s outermost limbs and the
circular moisture line formed when rainfall drips from the limb tips.
24
Limb Up: To remove the lower branches from a woody plant to create a defined space between the forest floor and the
canopy.
25
Tip-Sprout: The ability of a shrub to resprout from a cut limb.
26
Variable Density Treatment: Silvicultural thinning practice where some portions of a stand are left lightly or completely
unthinned (“skips”), providing areas with high stem density, heavy shade, and freedom from disturbance; while other
parts of the stand are heavily cut (“gaps”), including removal of some dominant trees to provide more light for
subdominant trees and understory plants. Intermediate levels of thinning are also applied in a typical variable-density
prescription. This practice is also known as “free thinning.”
27
Slash: The wood debris left on the ground after pruning, thinning, or brushing—may include branches, bark, chips, or
logs.
28
Initial Entry: The first stage of vegetation and tree thinning performed in a fuel reduction treatment.
29
Swamper Burning: A method of prescribed fire where fuel is added gradually and continually to a burning pile over the
course of a day.
30
Convection Column: Heat generated from a fire into a column that rises into the air at varying heights, depending on
the size of the burn.
31
Slash Paper: Paper used to cover slash piles before ignition with the intention of keeping the slash dry or allowing it to
dry. Paper is more environmentally appropriate than plastic.
32
Dead Out: When a fire has completely burned out or been entirely extinguished.
33
Site-Specific: A specific unit of land marked as a designated area.
34
Buena Vista biomass Power and Sierra Fresh Eco Farm Fuel Source
35
Shade Tolerant: Attribute of a species that is able to grow and mature normally in and/or prefers shaded areas.
36
Crown Structure: The structure or arrangement of the uppermost branches and foliage of a tree.
37
Crown Scorch: When a fire or a convection column burns a portion or the entire crown of a tree.
38
Stephens S.L., and M.A. Finney (2002). “Prescribed fire mortality of Sierra Nevada mixed conifer tree species: effects of
crown damage and forest floor combustions.” Forest Ecology and Management 162: 261–271.
39
Brown, Richard T., James K. Agee, and Jerry Franklin (2004). “Forest Restoration and Fire: Principles in the Context of
Place.” Conservation Biology 18(4): pp. 903–912.
40
Stephens, S.L. (1998). “Effects of fuels and silviculture treatments on potential fire behavior in mixed conifer forests of
the Sierra Nevada, CA.” Forest Ecology and Management 105: pp. 21–34.
41
Stephens, S.L., and J.J. Moghaddas (2005a). “Experimental fuel treatment impacts on forest structure, potential fire
behavior, and predicted tree mortality in a mixed conifer forest.” Forest Ecology and Management 215: pp. 21–36.
42
Commercial forest managers may favor other species
43

Underburn: A prescribed fire method where burning is conducted in the understory of the forest below the dominant
trees.
44
Free to grow with less competition
45
Repeating Skips and Gaps: The forest structure throughout a treatment area following a variable density treatment
where some areas are retained and not thinned (skips) and other portions of the stand are heavily harvested (gaps). The
range of size of the skips and gaps are from a few hundred square feet to up to an acre where site conditions dictate.
46
Stephens, S.L., and P.Z. Fule (2005). “Western pine forests with continuing frequent fire regimes: Possible
reference sites for management.” Journal of Forestry 103(7): pp. 357–362.
47
Size Class: The division of trees by the size of their diameter, sometimes split into three categories—seedlings, pole,
and saw timber—or by diameter in inches.
48
Vertical and Horizontal Structure Diversity: Describes the configuration of trees within a forest stand that create a
variation of structure where trees stand straight up and down (vertical) or grow at an angle (horizontal).
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49

Decay Classes: Decomposing wood is categorized based on the level of decomposition, broken into five classes.
Pistol Butts: Trees within a forest stand that have a crooked sweep beginning at the base of the tree, then growing
straight toward the sky. A “pistol butt” tree indicates erosive soil movement on the slopes of a particular area.
51
Stephens, S.L., and D.L. Fry, E. Franco-Vizcaino, M.M. Collins, and J.J. Moghaddas (2007). “Coarse woody debris and
canopy cover in an old-growth Jeffrey pine–mixed conifer forest from the Sierra San Pedro Martir, Mexico.” Forest
Ecology and Management 240: pp. 87–95.
52
Dappled Light: When the forest canopy has small openings where filtered sunrays project through the tree tops onto
the forest floor.
53
Generalist: A species with the ability to utilize a wide variety of resources and tolerate various environmental
situations.
54
Sensitive Species: A plant or animal species that can tolerate a small range of resources and environmental situations.
These species raise concerns about population numbers and may be recognized locally as rare.
55
Niches: A species or population’s role and/or function within an ecosystem. Includes resource use, interactions, etc.
56
Sheltered Connectivity: Contiguous areas within a thinning treatment that are retained for wildlife cover and to
support wildlife movement.
57
Conks: Shelf-like mushrooms that grow on trees, stumps, and downed wood. They are known for their wood-decaying
characteristics.
58
Downed Woody Debris: The remains of dead trees, branches, and various woody brush that sit on the forest floor—
generally refers to trunks of trees.
59
Mycorrhizal: The mutually beneficial relationship between plant roots and fungi “roots,” AKA mycorrhizae, where the
fungus receives sugar from the tree while helping the tree with water and nutrient uptake. The majority of plants depend
on this relationship.
60
Stephens et al. (2007) and Stephens, S.L., and J.J. Moghaddas (2005b). “Fuel treatment effects on snags and coarse
woody debris in a Sierra Nevada mixed conifer forest.” Forest Ecology and Management 214: pp. 53–64.
61
Green Islands: Patches of live tree and plant communities retained within a mosaic thinning prescription.
62
Doghair: An excessively dense stand of trees. An example is an acre with 35,000 trees, all smaller than seven inches
DBH.
63
Merchantable: Timber that is viable for sale under the current economic situation. Generally determined by the part of
the stem that is suitable for timber products.
64
Codominant: Species that share dominance or are of equal importance. For example, a fir-pine forest may be
dominated by both firs and pines.
65
Tillering: The process by which new aerial shoots emerge from the base of the plant.
66
One-Way Transport Route: A hauling trail used during tree extraction activities where one entry pass is made.
50
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