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Ecological Sites Data Collection
Methods for Lassen Volcanic National
Park

This section was prepared by Kendra Moseley, Marchel Munneche, and Lyn Townsend.

This section discusses the methods used to develop the ecological site concepts and descriptions for
the Lassen Volcanic National Park.

Introduction

The methods used to develop the ecological site concepts and descriptions for Lassen Volcanic
National Park (LAVO), followed the current guidelines for ecological sites provided in the “National Range
and Pasture Handbook” (2003 & 2006), chapters 3 and 4 specifically, the “National Forestry Manual”
(September 2010), and the “National Forestry Handbook” (2004). The publication “Monitoring Methods
for Shrubland, Grassland, and Savanna Ecosystems” (2009) was also used for some specific data
collection methods that are described in further detail below. See References for links to these
documents online.

General Site Development Concepts

Ecological site concept and description development is a complex process that requires several steps
and multiple iterations of data collection and peer review. For an in-depth description of the general
ecological site concept development process, refer to “Ecological Site Development: A Gentle
Introduction” by K. Moseley, P. Shaver, H. Sanchez, and B. Bestelmeyer in the December 2010
“Rangelands” journal.

Draft ecological site concepts were developed for LAVO after an exhaustive literature review of the
ecosystems within the Park, and several reconnaissance field visits to begin to understand the general
plant-soil relationships. This information served as the foundation of the ecological relationships,
including draft state-and-transition models that highlighted the generally understood dynamics of the
ecological sites as they were originally drafted.

The next step required a vegetation specialist to spend time in the field with soil scientists mapping the
soils in the Park, collecting vegetation data at as many soil description locations as possible, focusing on
representative soil description locations as top priority. These data consisted of ocular estimates of foliar
cover, species composition by weight estimates, line-point intercept data for foliar cover, ground cover
measurements, site index data collection, Culmination of Mean Annual Increment (CMAI) data collection,
and double sampling for annual production of understory vegetation and rangeland vegetation. Field
notes, photographs and Global Positioning System (GPS) locations were taken at all data collection
locations. The vegetation sites are labeled with the same ID as the soils descriptions to ensure that
vegetation data and soils data were linked.

Data were collected and entered into a database for organization and analysis in order to test the
original site concepts and determine what site characteristics truly represented the ecological site
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concepts being developed. As these concepts were refined using the vegetation and soil and site
characteristics, representative locations were determined for additional data collection to properly define
the ecological site concepts and their range in variation.

All information and data compiled during the process of the project were entered into the Ecological
Site Information System, including all data representative of the ecological site, photos, inventory
locations, references, ecological dynamics, and a reviewed and refined State and Transition Models
(STM).

Due to the difficulties of getting around the Park, or the unique, small extent of ecological sites, some
sites did not receive the same data collection intensity as others that were more accessible or of larger
extent. This is evident in the amount of inventory listed at the end of the of the ecological site
descriptions. All ecological sites are considered dynamic documents that are continually being improved
and should be improved as the information becomes available.

Specific Data Collection Methods

Vegetation data were collected at the soil (pedon) description locations or in close proximity.
Ecological site type locations were selected at places that best represented the reference community
phase for the ecological site, as well as the best representation of the soils for that ecological site,
ensuring tight soil-site correlation.

Full Data Characterization Data Plots

Each reference type location for the ecological site had a minimum of one to three full data
characterization data plots, depending on size and extent of the ecological site throughout the Park.
Small or unique sites may not have any data collection at this level of detail due to complexity and
variation within the site and may only include ocular estimates and line-point intercept. When possible,
annual production data were collected using double sampling. For example, the Thermal Seeps site was
limited in extent for repeatability and high variety in composition and therefore, full data characterization
was difficult. For a few plots, annual production was not collected.

All reference type locations included:

1) Ocular estimates

2) Line-point intercept

3) Annual production (one year's data only) using either double sampling or comparative yield
4) Photos

5) GPS locations

6) Full soil data characterization correlated

In addition to the protocols listed above for rangeland sites, site index and basal area data were
collected for forested ecological sites.

7. Site Index
8. Basal Area
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Generalized Plot Layout

A <— Tree species 1, site index trees

20" X 20' shrub plots \
L = A
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’ Soil Pedon 4.8 ft2 circular herbaceous plots

\ 4

Tree species 2, site index trees

A

Ocular estimates taken in the vicinity of the soil pedon,
and within the soil component concept.
(Represented by the shaded background.)

Figure 1 —This diagram illustrates a typical plot layout.
Ocular Estimation

Visual plant cover estimates are very subjective but are often used because they are more rapid than
other cover methods. Species and their covers are estimated visually as a percent of the area. This

method also allows information to be collected on the presence and coverage of trace species that may
not be discovered when collecting transect data.

For LAVO, species composition by weight and foliar cover estimates were made in the area around
the soil pedon, (approximately 0.1 acre). There was no set area to be covered. The main focus was to
stay on the soil component concept, which was determined by discussions with the soil scientist (for,
example shallow soil, with bedrock outcrop).

Line-Point Intercept

Line-point intercept is a rapid, accurate method for quantifying soil cover including vegetation, litter,
rocks and biotic crusts. These measurements are related to wind and water erosion, water infiltration and
the ability of the site to resist and recover from degradation. For detailed methods, refer to “Monitoring
Methods for Shrubland, Grassland, and Savanna Ecosystems”, ARS Jornada Experimental Range
(2009).
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This method was used in LAVO for all rangeland ecological sites, as well as for description of the
understory and overstory vegetation in all forestland ecological sites. Data points were collected at one
foot intervals along the transect, getting 100 points of coverage.

Double Sampling

Weight is the most meaningful expression of the productivity potential of a soil and its related plant
communities or an individual species. The total production of all plant species of a plant community
during a single year is designated as total annual production. For specific purposes, production of certain
plants or groups of plants can be identified as herbage production for herbaceous species, woody-plant
production for woody plants, and production of forage species for plants grazed by wildlife. Total annual
production includes the above-ground parts of all plants produced during a single growth year regardless
of accessibility to grazing animals. An increase in the stem diameter of trees and shrubs, production from
previous years, and underground growth are excluded. The detailed methods for double sampling can be
obtained in the National Resources Conservation Service (NRCS) “National Range and Pasture
Handbook”, Chapter 4 (2006).

For LAVO, this method was used for all herbaceous and woody understories in forested and
rangeland ecological sites. Woody annual production, including both shrubs and trees under 4.5 meters
(13 feet), was collected along a 100-foot transect laid out within proximity of the soil pit location and
representing the soil component being correlated, the same transect as the ocular estimates. Shrub, sub-
shrub and tree production was sampled and estimated in four, 20 by 20 foot plots, which were placed at
25 foot intervals along the transect. Herbaceous annual production was collected along the same
transect in ten, 4.8 square foot plots, at 10 foot intervals.

Site Index and Culmination of Mean Annual Increment (CMAI) for Height Growth and Wood-fiber
Production and Ocular Estimates of Associated Cover, Basal Area, Crown Cover, and Diameters.

Typically, three trees of each common tree species in close proximity to the soil pedon location were
measured for height and age to compute the site index for that species (e.g., three common species
would have nine trees measured for site index). The CMAI for the site index for each individual species
was interpolated from tables in the applicable site index/CMAI reference publication for that species. At
least one basal area measurement was taken near the soil pedon (using a basal area prism or angle

gauge).
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Major Land Resource Area 22B
(Southern Cascade Mountains)

Lassen Volcanic National Park is located in Major Land Resource Area 22B (Southern
Cascade Mountains). This MLRA covers the southernmost area of the north-to-south-trending
Cascade Mountains. The Southern Cascade Mountains are made up primarily of Tertiary and
Quaternary volcanics (basalt, andesite, dacite, and rhyolite) exposed as prominent peaks and
volcanic uplands that are surrounded by lower, moderately steep and steep shield and composite
volcanoes and cinder cones.

Well-known peaks and recently active volcanoes in this area include Medicine Lake Volcano,
Mount Lassen, and Mount Shasta. Alluvial and lacustrine deposits have collected in the
depressions on lava flows, between lava flows, and in stream valleys and basins. Glacial drift
occurs at the higher elevations.

Elevation generally ranges from about 1,500 feet (455 meters), in the foothills, to 8,200 feet
(2,500 meters). It is as high as 14,162 feet (4,318 meters) on Mount Shasta.

The average annual precipitation is 15 to 80 inches (380 to 2,030 millimeters). The annual
precipitation can be as high as 125 inches (3,175 millimeters). The precipitation falls mainly from
fall to spring, mostly as snow. Winter precipitation is from Pacific storms that are frontal in nature.
The amount of precipitation decreases from west to east. Summers are typically warm and dry,
but there are occasional thunderstorms. The average annual temperature is 33 to 62 degrees F
(1to 17 degrees C).

The rainfall and snowfields that are abundant on the higher mountain slopes supply the water
needed to support forests and rangelands as well as help in meeting water needs of the lower
areas by contributing to perennial streams.

This MLRA has three main vegetation types-—Ilow-elevation mixed conifer (ponderosa pine)
forest, mixed conifer forest, and upper montane red fir forest.

Meadows occur throughout the forested areas. Federally owned land, mainly as national forests,
makes up more than half of this MLRA. The remaining land is privately owned ranches, farms,
and forestland. About 72 percent of the total MLRA consists of forests which are used for wildlife
habitat, recreation, timber, and watershed, and about 17 percent is rangeland. Only about 2
percent of the MLRA is used as cropland.
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Ecological Sites in Lassen Volcanic
National Park

This section was prepared by Marchel Munnecke.

This section discusses the characterization and management of forestland and rangeland in
Lassen Volcanic National Park and provides a general description of the vegetation.

Characterization and Management of Forestlands and Rangelands

Forestlands and rangelands are currently subject to an abundance of uses. It is important to
characterize and quantify these areas based upon their ability to produce various kinds,
proportions, and amounts of plants. These abilities and their resultant plant communities are
largely dependent on the soil, climate, topography, aspect, and slope of the landscape as well as
on other abiotic features. To better understand these soil-plant interactions and the effects of
selected management practices, the Natural Resources Conservation Service classifies
forestlands and rangelands into ecological sites.

Landscapes of native vegetation are divided into ecological sites for the purposes of inventory,
evaluation, and management. An ecological site is a distinctive kind of land with specific physical
characteristics that differs from other kinds of land in its ability to produce a distinctive kind and
amount of vegetation.

An ecological site is the product of all the environmental factors responsible for its
development, including parent material, landscape, climate, soils, living organisms, hydrology,
fire, and time in place. Ecological site descriptions contain information on each of these
environmental factors. Included are brief descriptions of: a) physiographic and climatic features;
b) major identifiable plant community types that may occupy the site, including the reference plant
community; ¢) total annual production; d) ecological dynamics of the plant communities; e) soils
and their main properties; and f) site interpretations and general management considerations for
wildlife, hydrology, recreation, fire, aesthetics, and restoration/revegetation. The reference plant
community for a site is the plant community that has evolved under natural ecological processes
and disturbances and is considered to be at its highest natural site potential under the current
climate. It is a plant community that has developed on the site as a result of all site-forming
factors and is best adapted to the unique combination of environmental factors associated with
the site. Natural disturbances, such as fire, drought, herbivory, and flooding, were inherent in the
development and maintenance of these reference plant communities. Plant communities that are
or have been subjected to anthropogenic disturbances or physical site deterioration or have been
protected from their natural disturbance regimes do not typify the reference state and may exist in
a stable or steady state that is different from the reference plant community.

The reference plant community of an ecological site is not a precise assemblage of species for
which the proportions are the same from place to place or from year to year. In all plant
communities, variability is apparent in productivity and occurrence of individual species. Special
boundaries of the communities can be recognized by characteristic patterns of species
composition, association, and community structure.

15
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Generally one species or group of species dominates the site, and their stability within the
natural dynamics or disturbances to the site allow them to be used as the distinguishing factor to
differentiate one site from another. At times, less frequently occurring plants may increase on a
site or plants not formerly occurring in the reference community may invade the site. The
presence or abundance of these plants may fluctuate greatly due to the plant’s ability to adapt to
the differences in the microenvironment, weather conditions, soil alterations, or human actions.
Using these species for site identification can be misleading; thus they should not be used to
differentiate sites.

The following ecological site inventory methods are used in determining the characteristic
plant communities of an ecological site:

1. Identification and evaluation of reference and/or relict sites with similar plant communities and
associated soils.

2. Interpolation and extrapolation of plant, soil, and climatic data from existing historic reference
areas along a continuum to other points on that continuum for which no suitable reference
community is available.

3. Evaluation and comparison of the same ecological site in different areas that have
experienced different levels of disturbance and management. Further comparison is made
with areas that are not disturbed.

4. Evaluation and interpretation of research data dealing with the ecology, management, and
soils of plant communities.

5. Review of historical accounts, survey and military records, and botanical literature of the
area.

The initial description of the reference state should be considered as an approximation subject
to modification as additional knowledge is gained or discovered.

Plant communities change along environmental gradients. When changes in soils, aspect,
topography, or moisture conditions are abrupt, the plant community boundaries are reasonably
distinct. Boundaries are less distinct or visible where the plant communities change gradually
over wide environmental gradients of relatively uniform soils and topography. Thus, the need for
site differentiation may not be readily apparent until the cumulative impact of soil, topography,
hydrology, or climate is examined over a broad area. Frequently, such differences are reflected
first in production and second in the kinds and proportions of a plant species making up the core
of the plant community. In some cases, the boundaries that are drawn between ecological sites
along a continuum of closely related soils and a gradually changing climate are somewhat
arbitrary.

The following criteria are used to differentiate one ecological site from another:

1. Significant differences in the species or species groups that are in the characteristic plant
community.

2. Significant differences in the relative proportion of species or species groups in the
characteristic plant community.

3. Significant differences in the total annual production/site index of the characteristic plant
community.

4. Soil factors that determine the plant production and composition, the hydrology of the site,
and the functioning of the ecological process of the water cycle, mineral cycles, and energy
flow.

Differences in kind, proportion, and production of plants are the result of differences in soil,
topography, climate, and other environmental factors. Slight variations in these factors are not
criteria for site differentiation. Individual environmental factors are frequently associated with
significant differences in reference plant communities. The differences in the environmental
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factors must be great enough to affect the kinds, amounts, and proportions of the plant
community to be differentiated into a distinct site (See the “National Range and Pasture
Handbook,” available online at http://www.glti.nrcs.usda.gov/technical/publications/nrph.html.)

The ecological site descriptions for Lassen Volcanic National Park were reviewed and the
approval process completed. These descriptions are dynamic documents that may be updated as
new research and data is gained; thus, the online version, even after approval, will be the most
recent version of the descriptions. They can be found at http://esis.sc.egov.usda.gov/.

The names of the forest ecological site descriptions were changed after the Soil Survey of
Lassen National Park was released. See Table 3 to view the new name as compared to the old
name appearing in the soil survey report.

Ecological sites are divided into forestland and rangeland, both of which carry specific
descriptions.

Forestland is a spatially defined site where the reference community is dominantly a minimum
25 percent tree species that are overstory canopy cover, as determined by a crown perimeter-
vertical projection. The reference community is the climax community that is present today that
most resembles the forest conditions prior to European contact. It developed with natural
disturbances, such as drought, fire, and insects. Several other plant communities may be present
during the seral stages of development. Vegetation on forestland provides many habitat
components, assists in controlling soil erosion, is suitable for grazing or browsing by wildlife, and
offers scenic and recreational opportunities. Forestland is environmentally and economically
important. For more information about national forestry policies of the Natural Resources
Conservation Service, see the “National Forestry Manual,” which is available online at
http://soils.usda.gov/technical/nfmanual/.

The reference community for a rangeland ecological site does not have the potential to
produce a minimum 25 percent tree species that are overstory canopy cover. Several other plant
communities may be present during phases of development or altered conditions. Vegetation on
rangeland provides many habitat components, assists in controlling soil erosion, is suitable for
grazing or browsing by wildlife and domestic animals, and offers scenic and recreational
opportunities. Rangeland is environmentally and economically important.

There are 44 correlated ecological sites in this park: 25 are forestland ecological sites and 19
are rangeland ecological sites.

General Description of Vegetation

The vegetation in Lassen Volcanic National Park is dominated by coniferous forests. The park
also has areas characterized by several types of rangelands. Conifer tree species occur in bands
determined by species’ tolerance ranges for elevation, droughtiness, and annual precipitation. As
elevation increases, precipitation and duration of snow pack tend to increase while soil
temperature and length of growing season decrease. Park elevations vary from approximately
5,200 feet in Warner Valley to 10,457 feet on Lassen Peak. White fir mixed conifer forests and
Jeffrey pine forests occupy the lower elevations.

California red fir and white fir codominate in some forests; however, California red fir
eventually replaces white fir as elevation increases. California red fir can develop into pure stands
or co-mingle with western white pine. Sub-alpine mixed conifer forests exist above or in cooler
pockets than the California red fir forests. The sub-alpine mixed conifer forest is dominated by
California red fir in addition to mountain hemlock, western white pine, and Sierra lodgepole pine.
Above the sub-alpine mixed conifer forest is a band of mountain hemlock forests. The mountain
hemlock zone grades into the tree-line forest that is often composed of multi-stemmed, dwarfed,
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and twisted mountain hemlock and whitebark pine. Sierra lodgepole pine grows in cold air
drainages and wet areas bordering meadows and streams. Sierra lodgepole pine is a pioneer
species. It is dominant during primary succession on volcanic debris or during secondary
succession after fire in red fir mixed conifer forests. The general forest types described above are
subdivided into several ecological sites based on productivity and species composition.

The rangeland sites identified for Lassen Volcanic National Park can be divided easily into wet
or dry sites. The wet rangeland sites include riparian corridors, springs, hydrothermal seeps, and
small stream channels with their associated meadows. The wet rangeland sites are differentiated
by temperature regimes, stream channel types, and hydrology. The Rosgen Stream Type
Classification is used to identify and classify stream types (Rosgen, 1996). For example, Rosgen
type E channels occur in Upper Kings Meadow and Dersch Meadow while Hot Springs Creek has
sections with characteristics of types B and C channels. There is an ecological site for springs
that emerge from various locations within the park. Flows often emerge at contacts with bedrock,
and vegetation is generally dominated by thinleaf alder with a variety of forbs and mosses.
Another ecological site encompasses hydrothermal seeps and springs; however, the order of the
soil survey did not allow time to collect soil, vegetation, and water chemistry data to fully describe
the complexity of the hydrothermal areas. The ecological sites mentioned above are all
associated with a unique hydrology. The sites are designed as a complex and are linked to a
unique hydrologic regime. Thus the entire meadow, seep area, or flood plain and its associated
plant communities are described as a unit. This way the relationship between the hydrology of the
site and the presence (or absence) of the dominant plant communities can be described as a
whole. Kings Creek, for example, has several associated plant community types, including
cottonwood forests, alder shrubs, and pioneer forbs. Should flood wash out the cottonwood
forest, the pioneer forbs community would establish itself for a few years in its place. Because the
stream is constantly shifting and moving, the plant community types may always be present but in
different places and compositions due to the dynamics of the stream channel.

Several dry upland rangeland sites are identified. They include slopes of woolly mule-ears
near Sulfur Works, sagebrush shrub land on Loomis Peak, distributions of pinemat manzanita
shrub land on southern slopes, and sparse alpine vegetation on exposed ridges and mountain
peaks. The upland rangeland sites commonly have a high content of rock fragments at all soil
depths and either bedrock or dense till that creates a layer of root restriction. The shallow soils
have a limited water-holding capacity. Trees have a low survival rate due to the inability to tap
into a deeper water source. Perennial forbs, annuals, or shrubs commonly occur because they
are more adapted to a shorter growing season. Soils may be deep enough in other areas but
exposure to sun and strong winds inhibit tree establishment and growth, leaving only the most
compact, hardy perennials to endure the elements.

Mean annual precipitation reaches a maximum of 125 inches on Lassen Peak and diminishes
quickly as elevation decreases. The Butte Lake area receives 23 to 27 inches of annual
precipitation, which is the lowest precipitation within the park. Most precipitation is received as
snow during the winter months. The combination of elevation, aspect, soil characteristics, and
precipitation creates a complex pattern for the distribution of vegetation. The influence of aspect
is more subtle in the soil survey area than in the foothills at the lower elevations, but some
patterns can be seen. Due to heat intensities, high evapotranspiration rates, and resultant
droughtiness, southern and western aspects commonly support pine forest communities or shrub-
dominated rangeland sites. Northern and eastern aspects, which are exposed to less solar
radiation, generally support fir or hemlock forests. The upper elevation range for tree species
tends to be higher on southern aspects than on northern aspects. Alpine sites are affected by the
duration of the snow pack and exposure to desiccating winds.

Areas with snow pockets that remain throughout most of the summer experience a shortened
growing season, which inhibits the establishment of conifer seedlings. In wind-exposed areas,
such as ridges and peaks, snow is blown away and redeposited on the leeward slopes. The
exposed areas are desiccated by wind, resulting in a low amount of available water. In addition to
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elevation, aspect, and precipitation, soil properties such as texture, depth, temperature, and
parent material affect the waterholding capacity and available nutrients.

Temperature is critical in initiating conifer growth after snowmelt. Many of the conifer species
occurring in this soil survey area generally start stem growth about 2 weeks after snowmelt, a
delay that may be related to the warming of soils, roots, and microbial activity. If snowmelt is
unusually early, the trees may not begin annual growth until specific air temperatures are
reached. Heavy shrub cover may delay the start of annual growth because the shade keeps the
soil from warming. The pines begin leader growth at cooler temperatures when compared to firs.
Pines have heavily insulated terminal buds, whereas the terminal buds of fir trees are less
insulated and more susceptible to frost damage. It appears that some conifers do not start leader
growth until a specific photoperiod (a ratio of light hours to dark hours during one 24-hour period)
is met, even if the snow has melted and the temperatures are warm enough. If drought conditions
set in before the leader has reached its determinate length, growth is terminated prematurely. If
precipitation comes after the snow has melted, it can prolong the growing season. Conifer growth
ceases with the onset of drought conditions and the decline of water potentials (Royce and
Barbour, 2001). All of these factors can have a significant influence on the productivity,
composition, and distribution of forest and rangeland plant communities.

Tables 8 through 12 of the Soil Survey of Lassen Volcanic National Park display the
correlation between the map units and the soil component to the ecological sites. A description of
the tables appears in the section titled “Ecological Site Tables”, pages 201-203. The citation for
the soil survey report is:

United States Department of Agriculture, Natural Resources Conservation Service. 2010.
Soil survey of Lassen Volcanic National Park, California. (Accessible online at:
http://soils.usda.gov/survey/printed surveys/).
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Low Precip Frigid Sandy Tephra Gentle Slopes

Pinus jeffreyi - Abies concolor / / Achnatherum occidentale ssp. occidentale - Elymus elymoides
(Jeffrey pine - white fir / / western needlegrass - squirreltail)

Site ID: F022BI100CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site Concept:
Landform: (1) Moraine, (2) Outwash plain

Elevation (feet): 5,850-6,960

Slope (percent): 0-35

Water Table Depth (inches): N/A

Flooding - Frequency: None

Ponding - Frequency: None

Aspect: No Influence on this site

Mean annual precipitation (inches): 23.0-43.0

Primary Precipitation: Winter months in the form of snow

Mean annual temperature: 42 to 44 degrees F (6 to 7 degrees C)

Restrictive Layer: Some soils have a root restrictive densic horizon or duripan between 40 to 60
inches

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Thick tephra deposits

Surface Texture: (1)Ashy Sand, (2) Ashy Coarse sand

Surface Fragments <=3" (% Cover): 3-56

Surface Fragments > 3" (% Cover): 0-9

Soil Depth (inches): 40 to >60

Vegetation: Montane coniferous forest dominated by Jeffrey pine (Pinus jeffreyi) with some
white fir (Abies concolor). There is low cover of grasses and forbs in the understory, even in
areas with open canopies. With an increase in precipitation and elevation the composition of
white fir increases, generally to the west of the majority of the site.

Notes: This ecological site is found in the northeastern portion of Lassen Volcanic National Park.
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Fairly recent tephra deposits disturbed the vegetation in this area. Lower precipitation and
droughty tephra layer favor the drought tolerant Jeffrey pine over white fir.

Physiographic Features

This ecological site is found in the vicinity of Butte Lake on moraines and glacial outwash
plains, between 5,850 and 6,960 feet in elevation. Slopes range from 0 to 35 percent.

Landform: (1) Ground moraine on glacial valley floor
(2) Outwash plain

Minimum Maximum

Elevation (feet): 5850 6960
Slope (percent): 0 35
Water Table Depth (inches):
Flooding:

Frequency: None None

Duration: None None
Ponding:

Depth (inches):

Frequency: None None

Duration: None None
Runoff Class: Negligible Low
Aspect: No Influence on this site

Climatic Features

This ecological site receives most of its annual precipitation in the winter months in the form of
snow. The mean annual precipitation ranges from 23 to 43 inches (584 to 1,092 mm) and the
mean annual temperature ranges from 42 to 44 degrees F (6 to 7 degrees C). The frost free (>32
degrees F) season is 60 to 90 days. The freeze free (>28 degrees F) season is 75 to 200 days.

There are no representative climate stations for this site. The nearest one is Manzanita Lake,
which receives substantially more precipitation than this area.

Minimum Maximum
Frost-free period (days): 60 90
Freeze-free period (days): 75 200

Mean annual precipitation (inches): 23.0 43.0
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Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 00 00 00 00 00 00 00 00 00 00 00 0.0
Precip. Max. 0.0 00 00 00 00 00 00 00 00 00 00 0.0
Temp. Min. 0 0 0 0 0 0 0 0 0 0 0 0
Temp. Max. 0 0 0 0 0 0 0 0 0 0 0 0

Climate Stations:

Influencing Water Features

This ecological site is not influenced by wetland or riparian water features.

Wetland Description: System Subsystem Class

Representative Soil Features

This site is correlated with the Buttelake, Buttewash, Typic Xerorthents, and Typic Xerorthents,
tephra soil components. The soils are deep to very deep and well to excessively drained. The
Buttelake and Buttewash components have about 12 inches of tephra over the buried soils but the
Typic Xerorthents and Typic Xerorthents, tephra components have formed in thick tephra
deposits. The tephra deposits are from the eruption of Cinder Cone, about 350 years ago. The
surface textures are ashy sand, ashy coarse sand, very gravelly ashy sand and ashy loamy sand,
all with coarse subsurface textures. The Buttelake and Buttewash soils have a root restrictive
densic horizon or duripan between 40 to 60 inches. Permeability is moderately rapid in the upper
horizons and very slow through the densic and duripan horizons. This site is in the driest region
of the park and has very droughty soils due to the coarse tephra deposits. The tephra may not
have killed all the existing trees at the time of the eruption, but a sterile, black, coarse textured
layer of tephra was left on the surface. The thickness, texture and chemistry of the ash deposits
all affect the survival and regeneration of the pre-existing vegetation. An ash layer greater than
15 centimeters is considered a thick burial. A thick burial isolates the old soil from oxygen,
effectively sterilizing it. Younger trees were probably killed by ash deposits, while older trees
were most likely injured by the weight of the ash on the branches
(http://volcanoes.usgs.gov/ash/agric/index.html#intro).

This ecological site has been correlated with the following map units and major soil components
within the CA789 Soil Survey Area:

Mapunit, Component, Percent
100 Buttelake, 85

101 Buttewash, 85

108 Typic Xerorthents, 80
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203 Typic Xerorthents, tephra, 90
This site is also associated with minor components in several mapunits.

Parent Materials:
Kind: Tephra
Origin: Volcanic rock

Surface Texture: (1)Ashy Sand
(2)Ashy Coarse sand
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover): 3 56
Surface Fragments > 3" (% Cover): 0 9
Subsurface Fragments <=3" (% Volume): 3 55
Subsurface Fragments > 3" (% Volume): 0 20
Drainage Class: Well drained To Well drained
Permeability Class: Moderately rapid To Very slow

Minimum Maximum
Depth (inches): 40
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.6 7.8
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 2.5 4.2

Plant Communities

Ecological Dynamics of the Site

This ecological site is found in the northeastern portion of Lassen Volcanic National Park. The
interpretive plant community associated with this site is a montane coniferous forest dominated
by Jeffrey pine (Pinus jeffreyi) with some white fir (Abies concolor). There is low cover of
grasses and forbs in the understory, even in areas with open canopies. With an increase in
precipitation and elevation the composition of white fir increases, generally to the west of the
majority of the site.

Jeffrey pine is healthier and more productive than white fir in this area, because it is adapted to
the drier conditions of this site. In areas of higher precipitation a white fir dominated ecological
site (white fir-Jeffrey pine forest, F022BI103CA) is found. The white fir dominated ecological
site has soil moisture for a longer duration during the growing season, allowing the cover and
growth rates of white fir to nearly double compared production on this ecological site. Annual
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precipitation almost doubles from the eastern to the western side of the park. The difference in
soil moisture may be the primary factor affecting the rate of tree growth on these sites.

Jeffrey pine is a relatively large and long-lived tree. It can attain heights of 200 feet and live for
400 to 500 years or more. It produces 3 to 8 inch needles in bundles of three. The female seed
cones range in size from 4.7 to 12 inches long. Jeffrey pine produces a deep taproot and
extensive lateral roots (Gucker, 2007). Jeffrey pine roots are intolerant of wet conditions. Jeffrey
pine looks similar to ponderosa pine but has a vanilla-like odor in the bark, which is not as
yellow as the ponderosa pine. Jeffrey pine is shade intolerant and can be replaced over time by
white fir if fire is excluded from the system. Jeffrey pines are somewhat adapted to fire because
the thicker bark of older trees offers protection from moderate intensity flames. Additionally, the
branches of Jeffrey pine tend to thin out along the lower portion of the tree trunk, leaving the
crown 65 to 100 feet above the forest floor.

White fir is also a large and long-lived tree. In this area it can commonly attain heights of 120 to
140 feet and live for 300 to 400 years. It produces single needles from 1.2 to 2.8 inches long that
are distributed along the young branches. The female cones open and fall apart while still
attached to the tree, so cones are not often seen on the forest floor. White fir tends to develop a
shallow root system, which can graft to other white fir roots and spread root rots (Zouhar, 2001).

It is difficult to find detailed maps or information about the logging and fire history throughout
this area, though there is evidence of small fires and controlled burns. There are old growth trees
across this landscape, but they do not create a uniform forest. Most of the trees found in this area
are less than 100 feet tall and usually less than 30 inch DBH.

This ecological site is has been affected by tephra deposits from the eruption of Cinder Cone.
The tephra may have killed many trees and injured others. Understory species may have been
killed as well, and their seed source buried, which could be a factor leading to the barren
understory that is present today.

Historically, this community developed with frequent low to moderate intensity fires. Fire
regime studies of tree rings and fire scars report historic median fire return intervals in the
Jeffrey pine-white fir forest of 14.0, 18.8, and 70.0 years (Bekker and Taylor; Skinner and
Chang; Taylor and Solem respectively). Beaty and Taylor report that fire frequency and intensity
is also associated with slope position, aspect, and climatic fluctuations. Fire return intervals are
longer on north facing slopes than on south facing slopes, and fire intensity increases from the
lower slopes to the upper slope positions. Their study also indicates a slightly later burn season
in the Southern Cascades than in the Sierra Nevada. Fire scars are primarily found at the annual
tree ring boundary, indicating that the trees were dormant at the time of the fire, whereas in the
Sierra Nevada fires scars are often in the late-season wood. This timing shift may be due to
summer drought conditions, which begin earlier in the south. In July and August, thunderstorms
are common in Lassen Volcanic National Park and summer drought conditions begin, initiating
the fire season. Large fires and multiple small fires in the same season are associated with dry
and very dry years (Beaty and Taylor, 2001). The moderate and low intensity fires seem to have
kept the forest open by removing the less fire tolerant white fir seedlings and sapling from the
understory. Beaty and Taylor report that stand replacing fires are more common on the upper
slopes while low to moderate intensity fires occur only along the lower slopes. This is probably
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due to the tendency of fires to burn upslope, preheating the fuels as they go (Beaty and Taylor,
2001). After a stand replacing fire, a more evenly aged forest is formed. With the current
management practices of fire suppression, there has been a shift in forest density and
composition. Fire suppression has created a change in species composition by allowing the fire
intolerant and shade tolerant firs to increase in cover and density, eventually out-competing the
fire tolerant-shade intolerant pines (Tayler and Solem, 2001).

Tree pathogens and insect infestations can have significant impacts on the composition and
structure of mid and upper montane coniferous forests. Small infestations may affect just a few
trees but large outbreaks can kill the dominant trees over large areas of forest, creating large
canopy openings and stand regeneration. Most of these pathogens are a natural cycle of
regulation and can push the closed forest types to a more open forest. Fuel loads are often high
after outbreaks creating ideal conditions for high intensity fires.

Jeffrey Pine is susceptible to several diseases and insect infestations, especially in periods of
drought or when overcrowded. Pathogens that affect Jeffrey pine in this area are: dwarf mistletoe
(Arceuthobium campylopodium), root disease (Phaeoleus schweinitzii), needle cast (Elytroderma
deformans), Jeffrey pine bark beetle, (Dedroctonus jeffreyi), Red turpentine beetle (D. valens),
and pine engravers (Ips species). The most threatening of these are the dwarf mistletoe and the
Jeffrey pine bark beetle (Bohne, 2006; Jenkinson, 1990).

Pathogens that affect white fir are: dwarf mistletoe (Arceuthobium abietinum f. sp. concoloris),
Cytospora canker (Cytospora abietis), broom rust (Melamsporlla caryophyllacearum), annosus
root disease (Heterobasidium annosum), trunk rot (Echinodontium tinctorium) and the fir
engraver (Scotylus ventralis). The most threatening of these is the combination of the fir
engraver and annosus root disease. These pathogens can kill large areas of white fir (Bohne,
2006; Laacke, 1990).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site No. FO22BI100CA
Finus jeffreyi-Abies concolor/dchnatherum occidentale
(Jeffrey pine-white firlwestern needlegrass)

29

1. Reference State

Jeffrey pine/western

story

yrs)

1.1
Jeffrey pinefwestern needlegrass
Overstory structure: Multi-story 1.1b
Tree canopy: 20-65%
Tree age: 125+ years (60-125 years) -
1.5b
1.3a’[‘ J 113
13 1.2a 1.2
€ Jeffrey pine/western needlegrass/
necdlegrass-squirreltail grass rabhitbrush P
Overstory structure: Young two- 13h | Overstory structure: Developing seedlings-
5 saplings with some grasses and forbs
Tree canopy: 35-85% (15-30%) Tree canopy: up to 65%
Tree age: 60-125 years (30-60 Tree age: up to 30 yrs
14c itzb 1\1 4b 1.5a

1.3¢

hd

1.5
Jeffrey pine-white firflitter
Owverstory structure: Mostly single
story (dense stocking; stagnate
growth; high risk for crown fire)
Tree canopy: 60-95%
Tree age: 60-125+ years

1.4
Jeffrey pine- white firflitter
Overstory structure: Mostly single story
(dense stocking: stagnate growth; high
risk for crown fire)
Tree canopy: 65-85%
Tree age: 30-60 years

1.4a

M |

T2a

2. Primary Succession

21

Tephra deposits-primary succession

Owerstory structure: Barren-primary conifer succession
Tree seedlings-saplings and some forbs

Tree canopy: 0-15%

Duration: \aries

Trae canopy: 15-35%
Duration: Varies

22
Jeffrey pine fores! development-primary Succession Aa
Owverstory structure: Increasing cover and height of tree seedlings-

saplings, forb, and sub-shrubs
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Reference - State 1

Jeffre pine/western nedle rass - Commuit Phase 1.1

'ﬂ:_'_‘.ﬂ e e Ly

A
e

s Ty

J"effrély Pine- White Fir Forest

This community phase represents the reference community phase and may be similar to the plant
community phase that was present before the ash-fallout was deposited from Cinder Cone, about
300 years ago. This forest is dominated by mature Jeffrey pine with a small component of white
fir. Washoe pine has also been documented in this area. Although montane shrubs such as
greenleaf manzanita (Arctostaphylos patula) and snowbrush ceanothus (Ceanothus velutinus) are
often associated with Jeffrey pine and white fir forests, these shrubs were mostly absent from this
area. Western needlegrass (Achnatherum occidentale), squirreltail grass (Elymus elymiodes),
shinleaf (Pyrola picta), and slender penstemon (Penstemon gracilentus) were common but had
low cover.
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This community phase is maintained by low and moderate intensity fires that effectively remove
fire intolerant seedlings and saplings from the understory. Moderate intensity fires kill some of
the overstory trees, leaving canopy openings which are favorable for Jeffrey pine regeneration.
Moderate intensity fires break the uniformity of older forest stands with pockets of intermixed

younger forests.

Community Phase Pathway 1.1a
If this mature Jeffrey pine forest has a severe canopy fire, tree mortality could be significant,
leaving a barren landscape with many standing dead trees, initiating Jeffrey pine regeneration

(Community 1.2).

Community Phase Pathway 1.1b
This pathway is created when fire is excluded from this old growth community. White fir

continues to regenerate in the understory, increasing tree density and shifting the community
toward a closed white fir-mixed conifer community (Community 1.5).

Jeffrey pine/western needlegrass Plant Species Composition:

Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
pioneer rockcress ARPL Arabis platysperma
Torrey's blue eyed COTO Collinsia torreyi
Mary
spreading GADI2 G_ayoghytum
groundsmoke diffusum
silverleaf phacelia PHHA Phacelia hastata
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass
western needlegrass ACOC3 Ach_naw
occidentale
squirreltail ELEL5S Elymus elymoides
naked buckwheat ERNU3 Eriogonum nudum
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub

Annual Production
in Pounds Per Acre

Low High

12
0 1
0 1
0 2
0 8

Annual Production
in Pounds Per Acre

Low High
5 94
0 50
5 40
0 4

Annual Production
in Pounds Per Acre

Low High
0 2

Foliar Cover
Percent

Low High

Foliar Cover
Percent

Low High

Foliar Cover
Percent

Low High


http://plants.usda.gov/java/profile?symbol=ARPL�
http://plants.usda.gov/java/profile?symbol=COTO�
http://plants.usda.gov/java/profile?symbol=GADI2�
http://plants.usda.gov/java/profile?symbol=GADI2�
http://plants.usda.gov/java/profile?symbol=PHHA�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ELEL5�
http://plants.usda.gov/java/profile?symbol=ERNU3�
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whiteveined
wintergreen

PYPI2 Pyrola picta

Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 19
white fir ABCO Abies concolor 0 4 0 1
Sierra lodgepole pine PICOM Pinus contorta var. 0 5 0 1
murrayana
Jeffrey pine PIJE Pinus jeffreyi 0 10 0 3
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 5 32 94
Forb 0 12
Shrub/Vine 0 2
Tree 0 19
Total: 5 42 127

Structure and Cover:

Ground Cover
Vegetative Cover
Grass / Grasslike
Forb
Shrub/ Vine
Tree
Non-Vascular Plants
Biological Crust
Non-Vegetative Cover
Litter

Surface Fragments > 0.25" and <= 3"

Surface Fragments > 3"
Bedrock

Water

Bare Ground

Minimum |[Maximum

1% 26%
0% 19%
0% 3%
30% 65%

Minimum |[Maximum

65% 80%
0% 10%
0% 2%

1% 25%


http://plants.usda.gov/java/profile?symbol=PYPI2�
http://plants.usda.gov/java/profile?symbol=ABCO�
http://plants.usda.gov/java/profile?symbol=PICOM�
http://plants.usda.gov/java/profile?symbol=PICOM�
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Structure of Canopy Cover

Height Above | Grasses/Grasslike Forbs Shrubs/Vines Trees
Ground Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum
<=0.5 feet 0% 1% 0% 5% % %
>0.5-<1 feet 1% 25% 0% 4% 0% 1%
> 1 - <=2 feet 0% 10% 0% 2% 0% 1%
>2-<45 feet 0% 1%
> 4.5 -<=13 feet 0% 1%
> 13 - <40 feet 0% 3%
< 40 - >= 80 feet 2% 5%
>80 - <120 feet 25% 55%
>= 120 feet 0% 2%

Forest Overstory:

Tree canopy ranges from 30 to 65 percent, most of which is from Jeffrey pine. The understory is
open with some regeneration on Jeffrey pine and white fir. The canopy trees have 20 to 30 inch
DBH and range from 85 to 110 feet tall. Larger Jeffrey pines are intermixed. Basal area ranges
from 110 to 240 Ft2/acre, with an average of 180 Ft2/acre.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
30 50 65

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
white fir

Abies concolor ABCO N 0 2.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 0 2.0

Jeffrey pine

Pinus jeffreyi PUE N 30.0 61.0

Forest Understory:

The understory cover ranges from 1 to 48 percent but averages about 18 percent. This average is
high for the overall area due to a couple of plots with relatively lush understories. Common
plants include: western needlegrass (Achnatherum occidentale), squirreltail (Elymus elymoides),
pioneer rockcress (Arabis platysperma, carex (Carex sp.), rabbitbrush (Chrysothamnus sp.),
Torrey's blue eyed Mary (Collinsia torreyi), quill cryptantha (Cryptantha affinis), naked
buckwheat (Eriogonum nudum), spreading groundsmoke (Gayophytum diffusum), mountain
monardella (Monardella odoratissima), slender penstemon (Penstemon gracilentus), silverleaf
phacelia (Phacelia hastata), whitevein shinleaf (Pyrola picta), and wax currant (Ribes cereum).
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Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 0 1.0

squirreltail

Elymus elymoides ELEL5 N 1.0 8.0

naked buckwheat

Eriogonum nudum ERNU3 N 0 2.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
pioneer rockcress

Arabis platysperma ARPL N 0 1.0

Torrey's blue eyed Mary

Collinsia torreyi COTO N 0 1.0

spreading groundsmoke

Gayophytum diffusum GADI2 N 0 1.0

silverleaf phacelia

Phacelia hastata PHHA N 0 1.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
whiteveined wintergreen
Pyrola picta PYPI2 N 0 1.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
white fir

Abies concolor ABCO N 0 1.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 0 1.0

Jeffrey pine

Pinus jeffreyi PIJE N 0 3.0

Jeffrey pine/western needlegrass/rabbitbrush - Community Phase 1.2

This regeneration community phase is present after a severe crown fire. Tree seedlings and
scattered grasses and forbs are present, with perhaps a few surviving canopy trees. The surviving
trees are a valuable source of seed for tree regeneration. Seeds are dispersed downwind at
approximately twice the height of the source tree, possibly farther under windy conditions.
Jeffrey pine seed is also cached by squirrels and chipmunks, which aid in dispersing the seed.
Some studies have shown that Jeffrey pine seed germination and seedling survival is greater for
cached seeds that have been buried in soil rather than for wind blown seeds deposited on the
surface. Jeffrey pine seedlings prefer open sunlight and bare soil for germination and
development. While white fir may be present at this time, it is more likely to come in later under
the shade of Jeffrey pine. Western needlegrass (Achnatherum occidentale), squirreltail grass
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(Elymus elymoides), rabbitbrush (Chrysothamnu sp.), and a few other understory species are
present after fire.

Community Phase Pathway 1.2a

The natural pathway is to community 1.3, the young open Jeffrey pine forest. This pathway is
followed with natural fire regime. Reports vary on the natural fire return interval; this pathway
assumes that surface fires were relatively frequent from 14 to 19 years. Manual thinning with
prescribed burns can imitate the natural cycle and lead to the same open community.

Community Phase Pathway 1.2b
An alternate pathway is created when fire is excluded from the system and leads to the young
closed white fir- Jeffrey pine forest (Community 1.4).

Forest Overstory:

Jeffrey pine seedlings/saplings are the main vegetation with some white fir particularly later
under the shade of Jeffrey pine.

Forest Understory:

Western needlegrass (Achnatherum occidentale), squirreltail grass (Elymus elymoides),
rabbitbrush (Chrysothamnu sp.), and a few other understory species are present after fire.
Composition can vary widely.

Jeffrey pine/western needlegrass-squirreltail grass - Community Phase 1.3

This young community phase is a Jeffrey pine forest that begins as a stand of pole sized trees and
matures to large trees with 20 to 30 inch DBH. White fir is a small component in the overstory
and understory. This community phase naturally develops over time, but needs low to moderate
intensity fire to maintain Jeffrey pine dominance and remove understory fuels. If the historic fire
regime data is accurate, this community would experience low to moderate intensity fires in 14
to 20 (or 70) year intervals. The structure, composition and age of this forest at the time of fire
would determine the fire intensity and extent of damage to the young trees. Slope position,
season of burn, and aspect also affect fire intensity and frequency. Jeffrey pine saplings have
thicker bark and higher branches than white fir saplings and have a higher rate of survival after a
fire at this stage. The removal of the understory trees creates a more open forest structure, which
reduces the competition between trees and lowers the potential for severe canopy fires.

Community Phase Pathway 1.3a

This is the natural pathway for this community, which evolved with a historic fire regime of
relatively frequent surface or moderately severe fires, and/or partial tree mortality from a pest
outbreak. Manual thinning or prescribed burning can be implemented to replace the natural
disturbances that keep this forest open. This pathway leads to the mature Jeffrey pine forest
(Community 1.1).

Community Phase Pathway 1.3b
In the event of a canopy fire this community would return to Community 1.2, Jeffrey pine
regeneration.

Community Phase Pathway 1.3c
If fire does not occur, then the density of the forest increases. This may favor white fir over
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Jeffrey pine. The increased density shifts this community towards the closed white fir- Jeffrey
pine community (Community 1.5).

Jeffrey pine/western needlegrass-squirreltail grass Plant Species Composition:

Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
Torrey's blue eyed COTO Collinsia torreyi
Mary
quill cryptantha CRAF Cryptantha affinis
spreading GADI?2 G_ayoghytum
groundsmoke diffusum
silverleaf phacelia PHHA Phacelia hastata
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass
western needlegrass ACOC3 Ach_naw
occidentale
squirreltail ELEL5S Elymus elymoides
naked buckwheat ERNU3 Eriogonum nudum
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
snowbrush ceanothus CEVE Ceanothus velutinus
Ericameria nauseosa
rubber rabbitbrush ERNAN4  ssp. nauseosa var.
nana
whiteveined PYPI2  Pyrola picta
wintergreen £yrola picta
Tree
Group
Group Name Common Name Symbol Scientific Name
0 -Tree (understory only)
white fir ABCO Abies concolor

Annual Production
in Pounds Per Acre

Low High
0 16
0 1
0 1
0 2
0 12

Annual Production
in Pounds Per Acre

Low High
82
0 50
0 30
0 2

Annual Production
in Pounds Per Acre

Low High
37
0 15
0 20
0 2

Annual Production
in Pounds Per Acre

Low High
0 10
0 5

Foliar Cover
Percent
Low High
0 1
0 1
0 1
0 2
Foliar Cover
Percent
Low High
0 5
0 6
0 1
Foliar Cover
Percent
Low High
0 1
0 4
0 1
Foliar Cover
Percent
Low High
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Jeffrey pine PIJE Pinus jeffreyi 0 5 0 2

Annual Production by Plant Type:
Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 0 12 82
Forb 0 5 16
Shrub/Vine 0 5 37
Tree 0 5 10
Total: 0 27 145

Forest Overstory:
Jeffrey pine predominates the overstory with some white fir. A secondary canopy may be present
with 15-30% cover and younger ages.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
35 50 65

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
white fir

Abies concolor ABCO N 1.0 10.0

Jeffrey pine

Pinus jeffreyi PIJE N 340 55.0

Forest Understory:
Understory species and biomass are in equilibrium with overstory canopy cover.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 0 5.0

squirreltail

Elymus elymoides ELEL5 N 0 6.0

naked buckwheat
Eriogonum nudum ERNU3 N 0 1.0
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Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
Torrey's blue eyed Mary

Collinsia torreyi COTO N 0 1.0

quill cryptantha

Cryptantha affinis CRAF N 0 1.0

spreading groundsmoke

Gayophytum diffusum GADI2 N 0 1.0

silverleaf phacelia

Phacelia hastata PHHA N 0 2.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy

Cover Cover Height Height
Name Symbol Nativity Low % High % Bottom Top
snowbrush ceanothus
Ceanothus velutinus CEVE N 0 1.0
rubber rabbitbrush
Ericameria nauseosa ssp. nauseosa var.
nana ERNAN4 N 0 4.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
white fir

Abies concolor ABCO N 0 2.0

Jeffrey pine

Pinus jeffreyi PUE N 0 1.0

Jeffrey pine-white fir/litter - Community Phase 1.4

This community phase is defined by a dense canopy and high basal area of white fir and Jeffrey
pine. Canopy cover ranges from 65 to 85 percent. The trees are overcrowded and often diseased
and stressed due to the competition for water and nutrients. This stress makes the trees more
susceptible to death from disease and drought. Fire hazard is high in this community due to the
deep accumulation of litter, the standing dead and down trees, and dense multi-layered structure
of the forest.

Community Phase Pathway 1.4a
If fire continues to be excluded from this system the mature closed Jeffrey pine-white fir forest
community develops (Community 1.5).

Community Phase Pathway 1.4b

At this point, the density of ground fuels and the ladder fuels formed in the mid canopy create
conditions for a high intensity canopy fire. A severe fire would initiate Jeffrey pine regeneration
(Community 1.2).
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Community Phase Pathway 1.4c

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Manual treatment to thin out the
white fir and fuels in the understory, and/or prescribed burns, could be implemented to shift this
forest back to its natural state of a young open Jeffrey pine forest (Community 1.3). A partial
mortality disease or pest infestation could also create a shift towards Community 1.3.

Forest Overstory:
A mix of Jeffrey pine and white fir with dense stocking, stagnate growth and high risk of crown
fire.

Forest Understory:
Understory is sparse to absent with litter predominating.

Jeffrey pine-white

fir/litter - Community Phase 1.5
¥ '-vl.-?.1 | B & '!h'l‘_'-'-' i "

Jeffrey pine- t fir ret

This community phase is defined by a dense canopy and high basal area of white fir. Canopy
cover ranges from 60 to 95 percent. The trees are overcrowded and often diseased and stressed
due to the competition for water and nutrients. The understory is almost absent due to the lack of
sunlight on the forest floor. Fire hazard is high in this community phase due to the deep
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accumulation of litter, the standing dead and down trees, and dense multi-layered structure of the
forest.

Community Phase Pathway 1.5a
At this point a severe fire is likely and would initiate Jeffrey pine regeneration (Community 1.2).

Community Phase Pathway 1.5b

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Manual treatment to thin out the
understory trees and fuels, and/or prescribed burns, could be implemented to shift this forest
back to its natural state of an open Jeffrey pine forest community (Community 1.1). A partial
mortality disease or pest infestation could also create a shift towards Community 1.1.

Forest Overstory:
Dense Jeffry pine and white fir, stagnate growth and high risk for crown fire.

Forest Understory:
Little to no understory with litter predominating.

Primary succession (preceding the Reference State) - State 2

Tephra deposits-primary succession - Community Phase 2.1

The eruption of Cinder Cone left tephra deposits of various thicknesses. The depth of tephra that
was deposited varies in thickness from 10 centimeters to over 2 meters. The deeper deposits
killed many of the trees, buried the understory, and created complete isolation from the old soil
horizon. This initiated primary succession, the slow re-establishment of conifer species. Cinder
Cone is reportedly dormant and should not repeat this cycle in the future. In areas of thick tephra
deposits, the forest and understory species were Killed and/or completely buried. This initiated
primary succession, requiring the physical break down of the ash and the slow process of tree
seedling recruitment. The dissemination of conifer seed and seedling establishment most likely
began from the periphery of the buried zone and is slowly moving inward. The intact forests
adjacent to thick ash deposits provided the seeds for early colonization. As the forest on the
periphery developed, more seeds were produced and disseminated further into the ash deposits.
Heath, 1967, reports that strong winter winds come from the southwest, which would bring seed
from the forests upwind, affecting the distribution of seeds on the bare ash surface. With normal
wind conditions Jeffrey pine, white fir, and Sierra lodgepole pine disperse seed within 200 feet
of the source. In addition to the wind, animals often cache the pine seeds.

The age of some of the larger trees in the areas of thick ash deposit were around 220 years old
(NRCS data 2007). This suggests a period of 30 to 70 years before the trees were able to re-
establish. However, more tree data is needed to verify this assumption. Primary succession is still
occurring in this area, as Jeffrey pine cones roll down the mountain or are cached by small
mammals and rodents into the barren black ash.
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Community Phase Pathway 2.1a
With time and growth primary succession continues, and a Jeffrey pine forests slowly develops.

Forest Overstory:
Slow establishment of primarily Jeffrey pine and lodgepole pine with some white fir.

Forest Understory:
Slow establishment and sparse representation of grasses, shrubs and forbs similar to community
phase 1.3.

Jeffrey pine forest development-p

e

Jeffrey pine forest development

This community phase slowly develops as conditions become more hospitable for tree growth.
The trees that are established on the barren ash have produced some litter accumulation,
provided some shade, and have reached reproductive maturity. Jeffrey pine is the dominant tree,
with some Sierra lodgepole pine. Total canopy cover may reach up to 35 percent. There is a
range in tree age, possibly due to the continued establishment of seedlings in the open areas,
however older trees are beginning to form a forest canopy and may be 100 feet tall. Sierra
lodgepole pine is eventually shaded out by Jeffrey pine. There is very little understory
vegetation.
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Transition - T2a
As forest structure develops, this forest resembles the young Jeffrey pine forest (Community 1.3
in the state and transition model) and follows the same community pathways.

Forest Overstory:
Jeffrey pine is the dominant tree with some Sierra lodgepole pine. Lodgepole pine is eventually
shaded out by Jeffrey pine.

Forest Understory:
Slow establishment and sparse representation of grasses, shrubs and forbs similar to community
phase 1.3.

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation

white fir ABCO 53 61 102 131 70 030 50TA Schumacher, Francis X. 1926.Yield, stand,
and volume tables for white fir in the
California pine region. University of
California Agricultural Experiment Station
Bulletin 407.

Jeffrey pine IJE 77 84 65 75 40 600  100TA Meyer, Walter H. 1961. Yield of even-aged
stands of ponderosa pine. USDA Technical
Bulletin 630. (1938 version revised in
1961).

Animal Community:

American black bears, a diversity of small mammals and bird species, as well as insects,

amphibians, and reptiles utilize Jeffrey pine for habitat or use the seeds and needles for food.

Animals that eat the seeds include: California quail, northern flickers, American crows, Clark’s

nutcrackers, western gray squirrels, Douglas's squirrels, California ground squirrels, Heermann's

kangaroo rats, deer mice, yellow-pine chipmunks, least chipmunks, Colorado chipmunks,

lodgepole chipmunks, and Townsend's chipmunks (Gucker, 2007).

Plant Preference by Animal Kind:

Hydrology Functions:
This site is in hydrologic soil group a, which is defined by very high or high saturated hydraulic
conductivity, with very deep free water.

Recreational Uses:
This site is suitable for trails and campgrounds.
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Wood Products:
Jeffrey pine wood is used for lumber. No commercial distinction is made between ponderosa
pine and Jeffrey pine lumber.

Other Products:

Jeffrey pine seeds are edible. Native Americans used Jeffrey pine sap as a remedy for
pulmonary disorders. Later, heptane was distilled from the sap and sold as a treatment for
pulmonary problems and tuberculosis. Jeffrey pine heptane was also utilized in developing the
octane scale used to rate petroleum for automobiles (Gucker, 2007).

Other Information:

Meyer (1961) and Schumacher (1926) were used to determine forest site productivity for
Jeffrey pine and white fir, respectively. Low to High values of Site index and CMAI
(culmination of mean annual increment) give an indication of the range of inherent productivity
of this ecological site. Site index relates to height of dominant trees over a set period of time
and CMAI relates to the average annual growth of wood fiber in the boles/trunks of trees. Site
index and CMA listed in the Forest Site Productivity section are in units of feet and cubic
feet/acre/year, respectively. Both site index and CMALI are estimates; on-site investigation is
recommended for specific forest management units for each soil classified to this ecological
site. The historical and actual basal area of trees within a growing stand will greatly influence
CMAL.

Trees appropriate for site index measurement typically occur in stands of community phases
1.3, 1.4 and 1.5. Jeffrey pine and white fir are selected according to guidance in Meyer (1961)
and Schumacher (1926), respectively.

Supporting Information

Associated Sites:

Site Name Site ID Site Narrative

Similar Sites:

Site Name Site ID Site Narrative

Low Precip Frigid Sandy Moraine ~ FO22BI119CA  This is also a Jeffrey pine- white fir forest, but has more white fir
Slopes and is associated with cooler slopes.

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
The following NRCS vegetation plots were used to describe this ecological site:

789104
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789122- good reference site

789178

789179- site location

789194

789238

789342

Type Locality:

State: CA
County: Lassen
Township: 31N
Range: 6E
Section: 3
Datum: NAD83
Zone: 10
Northing: 4493705
Easting: 644004
General Legal Description: This site is to the east of the road to Butte Lake, appox. 0.75 miles north of

Bathtub Lake.
Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:
Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator (UTM) NAD83104493705644004
system:

Relationship to Other Established Classifications:

Forest Alliance = Pinus jeffreyi — Jeffrey pine forest; Association = Pinus jeffreyi-Abies
concolor (no matching understory species). (Sawyer, John O., Keeler-Wolf, Todd, and Evens,
Julie M. 2009. A Manual of California Vegetation. 2nd ed. California Native Plant Society
Press. Sacramento, California.)

Other References:

ASH Web Team, June 2006. Volcanic Ash: Effects and Mitigation Strategies. U.S. Department
of the Interior, U.S. Geological Survey, Menlo Park, California, USA URL
http://volcanoes.usgs.gov/ash/agric/index.html

Azuma, David L; Donnegan, Joseph; and Gedney, Donald. (2004) Southwest Oregon Biscuit
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Fire: An analysis of Forest Resources and Fire Severity. U.S. Department of Agriculture, Forest
Service, Pacific Northwest Research Station, Research Paper PNW-RP-560

Beaty, Matthew and Taylor, Alan H. (2001). Spatial and Temporal Variation of Fire Regimes in
a Mixed Conifer Forest Landscape, Southern Cascades, California, USA. Journal of
Biogeography, 28, 955-966.

Bekker, Mathew F. and Taylor, Alan H. (2001) Gradient Analysis of Fire Regimes in Montane
Forest of the Southern Cascade Range, Thousand Lakes Wilderness, California, USA. Plant
Ecology 155: 15-23.

Bohne, Michael (eds.) 2006. California Forest Pest Conditions — 2006. Forest Health Protection,
USDA Forest Service, Pacific Southwest Region in cooperation with other member
organizations. California Forest Pest Council.

Gucker, Corey L. 2007. Pinus jeffreyi. In: Fire Effects Information System, [Online]. U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences
Laboratory (Producer). Available: http://www.fs.fed.us/database/feis/ [2008, March 5].

Heath, James P. (1967). Primary Conifer Succession, Lassen Volcanic National Park. Ecology,
Vol. 48, No. 2. (Mar., 1967), pp. 270-275.
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Bouldery Glacially Scoured Ridges Or Headlands

Abies magnifica / Arctostaphylos nevadensis / Carex rossii - Penstemon gracilentus
(California red fir / pinemat manzanita / Ross' sedge - slender penstemon)

Site ID: F022BI102CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Headland, (2) Ridge, (3) Mountain slope

Elevation (feet): 5,500-8,190 but generally 6,300-8,400

Slope (percent): 2-80, but generally 8-40

Water Table Depth (inches): N/A

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: South, East, West

Mean annual precipitation (inches): 33-109, but generally 33-53

Primary Precipitation: Snow from November to May

Mean annual temperature: 38 to 43 degrees F (4 to 6 degrees C)

Restrictive Layer: Indurated bedrock is encountered between 20 to 40 inches

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Tephra over colluvium and/or residuum from volcanic rocks

Surface Texture: Very bouldery medial loamy sand

Surface Fragments <=3" (% Cover): 3-46

Surface Fragments > 3" (% Cover): 6-85

Soil Depth (inches): 20-40

Vegetation: Open forest dominated by large mature California red fir (Abies magnifica), western
white pine (Pinus monticola), and Sierra lodgepole pine (Pinus contorta spp. murrayana) with
pinemat manzanita (Arctostaphylos nevadensis) and forbs in the canopy openings.

Notes: This area is undulating with rocky bedrock ridges, open slopes, small swales, and small
tarns. The forest is open and discontinuous due to the bedrock outcrops and rocky soils.
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Physiographic Features

This ecological site is found between 5,500 and 8,190 feet in elevation, but the best
representation is between 6,300 and 8,000 feet. This site is situated on glacially scoured ridges
and glacial headlands. Slopes range from 2 to 80 percent, but are generally between 8 to 40
percent. This site is often found on east to south aspects, but can be found on all aspects.

Landform: (1) Headland
(2) Ridge
(3) Mountain slope

Minimum Maximum
Elevation (feet): 5500 8190
Slope (percent): 2 40
Water Table Depth (inches):
Flooding:
Frequency: None None
Duration: None None
Ponding:
Depth (inches):
Frequency: None None
Duration: None None
Runoff Class: Very low Medium
Aspect: South
East
West

Climatic Features

This ecological site receives most of its annual precipitation in the form of snow from
November to May. The mean annual precipitation is between 33 and 109 inches (838 and 2768
mm) and the mean annual temperature ranges from 38 to 43 degrees F (4 to 6 degrees C). The
frost free (>32 degrees F) season is 60 to 85 days. The freeze free (>28 degrees F) season is 75
to 190 days.

There are no representative climate stations available for this site. The nearest site is near
Chester, which has lower precipitation and warmer temperatures

Minimum Maximum
Frost-free period (days): 60 85
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Freeze-free period (days): 75 190
Mean annual precipitation (inches): 33 109

Monthly precipitation (inches) and temperature (°F):
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 00 00 00 00 00 00 00 00 00 00 00 o00

Precip. Max. 00 00 00 00 00 00 00 00 00 00 00 0.0
Temp. Min. 0 0 0 0 0 0 0 0 0 0 0 0
Temp. Max. 0 0 0 0 0 0 0 0 0 0 0 0

Climate Stations:

Influencing Water Features

This site is not influenced by water features.

@)
o))
[92}
w

Wetland Description: System Subsystem

Representative Soil Features

The Scoured soil series is associated with this site, which consists of moderately deep, well
drained soils that formed in tephra over colluvium and/or residuum from volcanic rocks. The
surface texture is very bouldery medial loamy sand. The combined A, AB, and C horizons have
2 percent clay, 17 to 24 percent gravel, 10 percent cobbles, 10 percent stones, and 10 to 15
percent boulders. The C horizon begins at 17 inches and has a bouldery texture, with 20 percent
gravel and 75 percent cobbles, stones, and boulders. Indurated bedrock is encountered between
20 to 40 inches. Permeability is very rapid in the upper horizons and very slow through the
bedrock. These moderately deep soils have very low AWC.

The scoured soils are classified as Medial-skeletal over fragmental, amorphic over isotic, frigid
Humic Haploxerands.

This ecological site has been correlated with the following map units and major soil components
within the Lassen Volcanic National Park Soil Survey (CA789):

Map Unit / Component / Component percent
103 Scoured 75%
104 Scoured 55%

This site is associated with Scoured as a minor component in several additional mapunits.

Parent Materials:
Kind: Tephra, Colluvium, Residuum
Origin: Volcanic rock
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Surface Texture: (1)Very bouldery medial loamy sand
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover):. 3 46
Surface Fragments > 3" (% Cover): 6 85
Subsurface Fragments <=3" (% Volume): 15 55
Subsurface Fragments > 3" (% Volume): 15 75
Drainage Class: Well drained To Well drained
Permeability Class: Very rapid To Impermeable

Minimum Maximum
Depth (inches): 20 40
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.6 6.5
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 0.0 2.44

Plant Communities

Ecological Dynamics of the Site

This ecological site is characterized by an open forest dominated by large mature California red
fir (Abies magnifica), western white pine (Pinus monticola), and Sierra lodgepole pine (Pinus
contorta spp. murrayana) with pinemat manzanita (Arctostaphylos nevadensis) and forbs in the
canopy openings. This area is undulating with rocky bedrock ridges, open slopes, small swales,
and small tarns. The forest is open and discontinuous due to the bedrock outcrops and rocky
soils. Tree growth is relatively slow on this site. The inherently open forest provides an
opportunity for the shrubs, forbs and grasses to grow in the open sunlight.

California red fir, western white pine and Sierra lodgepole pine are tall, long- lived conifers with
short branches and narrow crowns. California red fir prefers cold wet winters in areas with deep
snow accumulation, followed by warm summers.

Conifers have evolved with their environment developing characteristics that enable them to
survive specific climatic conditions. Temperature and precipitation are important environmental
variables that determine which conifer species are most likely to be present in a given area.
Temperature is critical in initiating conifer growth after snowmelt. Trees generally start stem
growth about 2 weeks after snow melt, a delay that may be related to the warming of soils and
roots. If the snow melt is unusually early, trees will not begin annual growth until specific air
temperatures and/or a photoperiod (a ratio of light hours to dark hours during one 24 hour
period) is met. The pines associated with this site begin leader growth at cooler temperatures
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than the firs. The pines have heavily insulated terminal buds, whereas the terminal buds of the fir
trees are less insulated and more susceptible to frost damage (Royce and Barbour, 2001).
Seedling establishment and survival are also dependent upon the frost resistance of the species.
After temperatures and the photo period criteria have been met, precipitation and soil available
water determine the length of the growing season. The length of the leader growth is
predetermined by growth conditions of the prior year. If drought conditions set in before the
leader has reached its determinate length, growth will be terminated prematurely. If precipitation
comes after the snow has melted, it can prolong the growing season. Conifer growth ceases with
the onset of drought conditions and the decline of water potentials (Royce and Barbour, 2001). In
addition to drought conditions, the growing season is shorter at higher elevations due to late
snow melt and early frost dates in fall. California red fir takes advantage of the short growing
season with rapid initial growth, which gradually declines through the summer (Royce and
Barbour, 2001).

This ecological site has evolved with natural disturbances such as fire, wind throw and disease
that create canopy gaps which allow for tree regeneration. Since this forest is open, the fuel loads
are lower than a fully stocked red fir forest. Fires are likely to remain at low to moderate
intensities, killing some of the young saplings yet leaving the mature red fir and western white
pine with minor damage. Western white pine bark, when damaged by fire, can allow infestation
of pathogens that can eventually kill the tree. Overstory trees would likely be killed in a high
severity fire (Cope, 1993). Sierra lodgepole pine has thin bark and a shallow root system which
make it vulnerable to low and moderate intensity fires. However, it often regenerates well from
windblown seed after fire and may dominate the regenerating forest for several decades.

The point fire return interval for the red fir-western white pine forest on Prospect Peak between
the years of 1685 and 1937 ranged from 26 to 109 years, with a mean of 70 (Taylor, 2000). In
the Thousand Lakes Wilderness point fire return interval ranges from 4 to 55 years with a mean
of 24 for red fir-white fir forests, and 9 to 91 years with a mean of 20 for red fir-mountain
hemlock forests (Bekker and Taylor, 2001). In the Caribou Wilderness the mean fire return
interval between the years of 1768 and 1874 was 66 years for red fir-western white pine forest
(Taylor and Solem, 2001). The stand densities and fuel characteristics of the forests in these
studies are not specific enough to directly compare to fire return intervals for this site, but it
seems likely that this ecological site is more open than the red fir-white fir forests on Prospect
Peak or in Thousand Lakes Wilderness, so the fire return interval may lean toward the longer
interval of 70 years or more. In a separate study, Beaty and Taylor report that fire return intervals
are longer on north facing slopes than on south facing slopes. Stand replacing fire is more
common on the upper slopes, while low to moderate intensity fires occur only along the lower
slopes. This is probably due to the tendency of fire to burn upslope, preheating the fuels as it
goes. Large fires and multiple small fires in the same season are associated with dry and very dry
years (Beaty and Taylor, 2001).

This forest is susceptible to several pathogens that can break out to epidemic levels and cause
extensive stand mortality. The major pathogens that affect California red fir in this area are red
fir dwarf mistletoe (Arceuthobium abietinum f. sp. magnificae), fir broom rust (Melampsorella
caryophyllacearum), annosus root rot (Heterobasidion annosum), and the fir engraver (Scolytus
ventralis) (Murphy et al., 2000). Other diseases that can affect red fir are the heart rots: yellow
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cap fungus (Pholiota limonella) and Indian paint fungus (Echinodontium tinctorium). Inspects
that can affect red fir are Cone maggots (Earomyia spp.), several chalcids (Megastigmus spp.)
and Cone moths (Barbara spp. and Eucosma spp.) (Burns, et al., 1990).

The major pathogen affecting western white pine is the white pine blister rust (Cronartium
ribicola). It is a non-native disease that was introduced from Europe and Asia in the 1920's. The
fungus causes cankers on five needle pines that eventually kill most of the infected trees. Visible
symptoms are swollen cankers with an abundance of pitch flowing down the branch or stem. The
cankers can eventually girdle the tree, killing the portions above. The leaves on the upper portion
turn red and fall (Hagle et al., 2003). Pruning cankers from infected stems has shown to be
beneficial. Some strains of western white pine have shown resistance to the disease. Other
pathogens that affect western white pine are the needle cast fungi: Lophodermella arcuata,
Lophodermium nitens, and Bifusella lineari; the butt-rot fungi, Phellinus pini, Phaeolus
schweinitzii, and Heterobasidion annosum, and Armillaria spp. Insects that can cause damage
include the mountain pine beetle (Dendroctonus ponderosae), emarginate ips (Ips emarginatus),
and ips beetle (Ips montanus) (Graham, 1990).

The major pathogens of Sierra lodgepole pine are Annosus root disease (Heterobasidion
annosum), Lodgepole pine dwarf mistletoe (Arceuthobium americanum), and the mountain pine
beetle (Dendroctonus ponderosae).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site FO22BI102CA
Abies magnifica/Arctostaphylos nevadensis
(California red fir/pinemat manzanita)

1. Reference State

1.1
California red firpinemat manzanita
Overstory structure: Multi-story
Tree canopy: 20-50% (5-10%)
Tree age: 90+ years (30-90 years)

1.1a
1.3a
1.2

1.3

Lodgepole pine-western white pine-Califomnia
red firfpinemat manzanita/siender

California red fir/pinemat manzanita ;
Overstory stru ctuﬁ"e: Multi-story 1.2a | penstemon/Columbia needlegrass

Tree canopy: 15-40% (2-5%)
Tree age: 60-90 years (30-60 years) 13

T.

Owverstory structure: Developing tree
seedlings-saplings with shrubs-forbs-grasses
Tree canopy: up to 25%

Tree age: up to 30 years

oY
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Reference - State 1

mat manzanita - Community Phase 1.1
Ny =

-

i

California red fir/pine

Red fir- etr hlte pine forest

The mature open California red fir, western white pine, and Sierra lodgepole pine forest is the
reference community phase for this ecological site. It is relatively unchanged from its natural
condition since most of this area has never been logged and the fire regime has not been
markedly altered. The fire frequency for red fir forest is estimated from 10 to 65 years (Bancroft,
1979; Taylor et al., 1991). However this forest is so open, it would burn less frequently than a
pure red fir forest. Large severe crown fires are uncommon due to lower ground fuels and the
open canopy structure of the forest. Lightning strikes are a common source of ignition, but
seldom do the fires reach farther than an acre (Kilgore, 1981). Large fires do occur but the fire
hazard is lower than the white fir mixed conifer types at lower elevations. (Cope, 1993). At
lower elevations this forest’s fuel load, type and stand density tends to increase, and stand
replacing fires may be more common.

Community Phase Pathway 1.1a

Wind-throw, fire, or tree die off from disease creates openings in the forest that present suitable
conditions for California red fir, western white pine, and Sierra lodgepole pine regeneration (to
Community Phase 1.2).
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California red fir/pinemat manzanita Plant Species Composition:

Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
pioneer rockcress ARPL Arabis platysperma
pinewoods lousewort PESE2 Ped.'CUIa”S
semibarbata
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass/Grasslike
Columbia ACNE9 Achnat_herum
needlegrass nelsonii
western needlegrass ACOC3 Ach_natherum
occidentale
sedge CAREX  Carex
Whitney's sedge CAWH Carex whitneyi
squirreltail ELEL5 Elymus elymoides
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
pinemat manzanita ~ARNE Arctostap_hylos
nevadensis
bush chinquapin CHSE11 Chrysole_pls
sempervirens
Holodiscus
oceanspray HOMI3 microphyllus(syn)
mountain monardella MOOD Monargie!la
odoratissima
slender penstemon  PEGR4 Pens_temon
gracilentus
mountain pride PENE3 Penstemon newberryi
Tree
Group
Group Name Common Name Symbol Scientific Name
0 -Tree (understory only)
California red fir ABMA Abies magnifica

Annual Production
in Pounds Per Acre

Low

0
0

0

High
5
1

4

Annual Production
in Pounds Per Acre

Low

6

High
245
100

10

60
50
25

Annual Production
in Pounds Per Acre

Low
350
350

High
935
650

120
10
40

75

40

Annual Production
in Pounds Per Acre

Low

4
2

High

41
25

Foliar Cover
Percent
Low High
0 1
0 2
Foliar Cover
Percent
Low High
0 20
0 2
1 10
0 5
0 5
Foliar Cover
Percent
Low High
30 70
0 15
0 3
0 5
0 5
0 2
Foliar Cover
Percent
Low High
1 5
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Pinus contorta var.

Sierra lodgepole pine PICOM 2 8 1 3
murrayana
Jeffrey pine PIJE Pinus jeffreyi 0 3 0 1
western white pine  PIMO3 Pinus monticola 0 5 0 3
Annual Production by Plant Type:
Annual Production (lbs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 6 83 245
Forb 0 3 5
Shrub/Vine 350 610 935
Tree 4 31 41
Total: 360 727 1226
Structure and Cover:
Soil Surface Cover
Predominant
Decomposition
Cover Type Minimum Maximum Wood Type Minimum Maximum Class*
Basal Cover - Grass/ 1% 42% Downed wood, fine-small (<0.40\"
Grasslike diameter; 1-hour fuels)
Basal Cover - Forb 1% 15% Downed wood, fine-medium (0.40-
0.99\" diameter; 10-hour fuels)
Basal Cover - Shrub/ 30% 88% Downed wood, fine-large (1.00-
Vine 2.99\" diameter; 100-hour fuels)
Basal Cover - Tree 20% 50% Downed wood, coarse-small (3.00-
8.99\" diameter; 1000-hour fuels)
Non-Vascular Plants 0% 10% Downed wood, coarse-large
(>9.00\" diameter; 10000-hour
fuels)
Biological Crust Tree Snags** (Hard***)
Litter 30% 80% | |Tree Snags*™* (Soft***)
Surface Fragments > 3% 46%
0.25" and <= 3" Tree Snags** per Acre
Surface Fragments > 6% 85% Hard Snags***
3"
Bedrock 0% 5% Soft Snags***
Water 0% 0%
Bare Ground 5% 50%

* Decomposition Classes: N - no or little integration with the soil surface; I - partial to nearly

full integration with the soil surface.

** >4\" diameter at 4.5" above ground and >6' height--if less diameter OR height use applicable
down wood type; for pinyon and juniper, use 1.0'above ground.
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*** Hard - tree is dead with most or all of bark intact; Soft - most of bark has sloughed off.

Structure of Canopy Cover

Height Above | Grasses/Grasslike Forbs Shrubs/Vines Trees
Ground Minimum Maximum Minimum [Maximum Minimum [Maximum [Minimum |Maximum
<=0.5 feet 0% 2% 0% 1% % %
>0.5-<1 feet 1% 22% 0% 2% 30% 70%
>1 - <=2 feet 0% 20% 0% 12% 0% 3%
>2-<4.5 feet 0% 15% 0% 2%
>4.5-<=13 feet 2% 7%
> 13 - < 40 feet 0% 5%
<40 - >=80 feet 5% 10%
>80 - <120 feet 15% 35%
>= 120 feet

Forest Overstory:

The canopy cover ranges from 20 to 50 percent with large openly spaced trees. The canopy cover
of California red fir averages 25 percent, with 8 percent cover of western white pine and 5
percent cover of Sierra lodgepole pine. There is an occasional large Jeffrey pine with about 1
percent cover across the site. The overstory trees are 90 to 100 feet tall with diameters of 25 to
35 inches. The dominant trees are usually over 200 years old and a minimum of 90 years.

This forest does not have many canopy layers. A secondary layer may be present making up
about 5-10% cover with ages of 30-90 years.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
20 35 50

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
California red fir

Abies magnifica ABMA N 13.0 320

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 3.0 6.0

Jeffrey pine

Pinus jeffreyi PUE N 0 2.0

western white pine

Pinus monticola PIMO3 N 4.0 10.0

Forest Understory:

The cover of pinemat manzanita (Arctostaphylos nevadensis) averages about 50 percent but may
be as high as 70 percent. There is about 30 percent cover from other species, of which Columbia
needlegrass (Achnatherum nelsonii), carex (Carex sp.), Sierra chinkapin (Chrysolepis
sempervirens), and squirreltail (Elymus elymoides) dominate. Less abundant species include
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western needlegrass (Achnatherum occidentale), pioneer rockcress (Arabis platysperma),
Whitney's sedge (Carex whitneyi), oceanspray (Holodiscus microphyllus (Syn)), mountain
monardella (Monardella odoratissima), slender penstemon (Penstemon gracilentus), mountain
pride, (Penstemon newberryi), and pinewoods lousewort (Pedicularis semibarbata).

Total annual production is about 726 Ibs per acre, with about 500 Ibs of this from pinemat
manzanita. The remaining 226 Ibs is moderate to low quality forage.

The unvegetated areas have minimal litter cover and exposed soils with 3 to 46 percent gravels
and 6 to 85 percent cobbles, stones, and boulders. There is approximately 8 percent cover from
trees less than 13 feet tall, which are generally in the open areas.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
Columbia needlegrass

Achnatherum nelsonii ACNE9 N 0 20.0
western needlegrass

Achnatherum occidentale ACOC3 N 0 2.0
sedge

Carex CAREX N 1.0 10.0
Whitney's sedge

Carex whitneyi CAWH N 0 5.0
squirreltail

Elymus elymoides ELEL5 N 0 5.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
pioneer rockcress

Arabis platysperma ARPL N 0 1.0

pinewoods lousewort

Pedicularis semibarbata PESE2 N 0 2.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High% Bottom Top
pinemat manzanita

Arctostaphylos nevadensis  ARNE N 30.0 70.0
bush chinquapin

Chrysolepis sempervirens CHSE11 N 0 15.0
oceanspray

Holodiscus

microphyllus(syn) HOMI3 N 0 3.0
mountain monardella

Monardella odoratissima MOOD N 0 5.0
slender penstemon

Penstemon gracilentus PEGR4 N 0 5.0

mountain pride
Penstemon newberryi PENE3 N 0 2.0
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Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
California red fir

Abies magnifica ABMA N 1.0 5.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 0 3.0

Jeffrey pine

Pinus jeffreyi PIJE N 0 1.0

western white pine

Pinus monticola PIMO3 N 0 3.0

Lodgepole pine-western white pine-California red fir/pinemat manzanita/slender
penstemon - Community Phase 1.2

This community phase develops after a stand replacing fire or in small gaps (1/2 acre to 3 acres)
created by a canopy disturbance. While several large California red fir and western white pine
trees may survive, the thin barked Sierra lodgepole pine is very susceptible to fire and would
have a high mortality rate. California red fir, western white pine, and Sierra lodgepole pine will
germinate from wind or animal dispersed seed after a fire. California red fir seedling
establishment may be delayed for 3 to 4 years after a fire. This may be due to the mortality of the
seedlings during the first few years or be related to the timing of cone production, which occurs
in 2 to 6 year intervals (Chappell and Agee 1996). The seeds germinate best in bare soil or in
light litter in full sun to partial shade. Initial growth of California red fir is best in dense shade,
but as the seedlings get older they grow better in full sun. The winged red fir seeds are wind
dispersed 1 to 1.5 times the height of the parent tree. The seeds generally germinate the spring
after they are shed and are not stored in the soil. It may take 10 to 25 years for California red fir
to reach 4.5 feet (Cope, 1993). The seeds of western white pine can be dispersed over 2,000 feet
by wind. The seeds can remain viable in the litter for up to 4 years, but viability decreases
quickly (Griffith, 1992). Sierra lodgepole pine produces abundant viable seeds that are wind
dispersed up to 200 feet from the parent tree (Cope, 1993). Birds, squirrels and other rodents
cache some of these seeds in the soil, which may germinate in bunches if not consumed. The
severity and size of a fire influence the structure of regeneration. California red fir seems to
regenerate better after a low to moderate intensity fire, or in high intensity fires of smaller size.
This is most likely due to proximity to a seed source and the benefits from partial shade
(Chappell and Agee 1996).

Pinemat manzanita is killed by fire. It does not re-sprout from the root crown but re-establishes
itself from seed. It colonizes disturbed sites and continues to grow well under an open canopy as
long as there is sufficient sunlight (Howard, 1993). Other forbs and grasses germinate from
onsite stored seed or wind dispersed seed from adjacent areas. Some of the understory species
may re-sprout after low to moderate intensity fires.

Community Phase Pathway 1.2a

The natural pathway is to community 1.3, the young open California red fir forest. This pathway
is followed with time and growth with small low to moderate intensity surface fires.

California red fir/pinemat manzanita - Community Phase 1.3

California red fir, Sierra lodgepole pine, and Western white pine continue to grow into an open
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forest due to the natural preference of sunlight and the occasional lightening induced surface fire.
If fire spreads through this site, Sierra lodgepole pine would have a high mortality rate, reducing
its abundance in the forests. This community experiences rapid growth in conifer height and
canopy cover. California red fir reaches seed bearing age between 35 to 40 years, but western
white pine can bear seed at 10 years and Sierra lodgepole pine between 4 to 8 years (Cope, 1993,
and Griffith, 1992). Therefore California red fir needs a longer fire free interval to develop new
seed crops. As canopy cover increases, California red fir and western white pine can overtop and
eventually shade out the Sierra lodgepole pine (this is unlikely to have much affect on this
naturally open site). This community begins with pole sized trees and lasts until the trees are
about 100 to 150 years old. California red fir may continue to regenerate under the forest canopy
during this time.

Community Phase Pathway 1.3a

This is the natural pathway for this community, which evolved with a historic fire regime of
small low to moderate intensity surface fires, and/or partial tree mortality from a pest outbreak.
This pathway leads to a mature open California red fir forest (Community 1.1).

Community Phase Pathway 1.3b

In the event of a canopy fire or mortality of older trees (e.g. drought combined with a pathogen
concentration), this community would return to Community 1.2.

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index

Common Index Index CMAI CMAI Age of Curve Curve

Name Symbol Low High Low High CMAI Code Basis Citation

Californiared ABMA 29 29 101 101 140 050 50TA Schumacher, Francis X. 1928. Yield, stand

fir and volume tables for red fir in California.
University of California Agricultural
Experiment Station Bulletin 456.

Sierra PICOM 73 73 75 75 100 520  100TA Alexander, Robert R. 1966. Site indexes for

lodgepole Lodgepole pine, with corrections for stand

pine density: instructions for field use. USDA,
Forest Service. Rocky Mountain Forest and
Range Experiment Station Research Paper
RM-24.

western white PIMO3 30 30 67 67 100 570 50TA Haig, Irvine T. 1932. Second-growth yield,

pine stand, and volume tables for the western

white pine type. USDA, Forest Service.
Northern Rocky Mountain Forest
Experiment Station Technical Bulletin 323.

Animal Community:

The mature open California red fir, western white pine, and Sierra lodgepole pine forest provides
forage and shelter for many animals. Cavity-nesting birds utilize holes in snags and dying trees
for their nests, while ground nesting birds and animals find homes in the fallen trees.

Animals that use California red fir forests include: martin, fisher, wolverine, black bear,
squirrels, chickadee, pileated woodpecker, great gray owl, Williamson's sapsucker, mountain
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beaver, and pocket gopher.

Deer browse the leaves of these conifers in winter and the new growth in the spring. Birds forage
for insects in the foliage of mature conifers. Spruce grouse feed on Sierra lodgepole pine needles
during the winter (Cope, 1993).

The California red fir cones are cut and cached by squirrels. Western white pine seeds are eaten
by red squirrels and deer mice (Griffith, 1992). The seeds of Sierra lodgepole pine are eaten by
squirrels, chipmunks, birds, and mice (Cope, 1993).

The fruit of pinemat manzanita is eaten by black bear, deer, coyote, and various birds and
rodents. Young foliage after fire is browsed by deer, but older foliage is not desirable.

The grasses provide forage for deer and small rodents.

Plant Preference by Animal Kind:

Hydrology Functions:
This site is in hydrological soil group B.

Recreational Uses:
This ecological site provides scenic vistas with partial shade for hiking trails. There may be
suitable campsites on the gently sloped to flat areas.

Wood Products:

The wood from California red fir, western white pine and Sierra lodgepole pine is straight-
grained and light. California red fir wood is soft but stronger than the wood of other firs, and has
a low specific gravity. The wood is used for fuel, coarse lumber, quality veneer, solid framing,
plywood, printing paper, and high-quality wrapping paper, and is preferred for pulping (Cope,
1993).

Western white pine wood is used to make window and door sashes, doors, paneling, dimension
stock, matches, wood carvings and toothpicks (Griffin).

The wood of Sierra lodgepole pine is used for lumber, light framing materials, interior paneling,
exterior trim, posts, railroad ties, pulp and paper (Cope, 1993).

Other Products:
California red fir is used for Christmas trees (Cope, 1993).

Native Americans chewed the resin of western white pine, wove baskets from the bark,
concocted a poultice for dressing wounds from the pitch, and collected the cambium in the spring
for food (Griffith, 1992).

Cones of western white pine are collected for novelty items. The tree is also planted as an
ornamental (Griffin, 1992).
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Other Information:
Forest Pathogens:

The parasitic red fir dwarf mistletoe (Arceuthobium abietinum f. sp. magnificae) is common in
the survey area, as evident by witches brooms, top kill, stem cancers and swellings. The
vegetative shoots of the dwarf mistletoe are also often present from spring to fall. Infestation of
the red fir dwarf mistletoe can cause reduced growth and vigor. A fungus, (Cytospora abietis),
kills the branches that are infected with dwarf mistletoe. Dwarf mistletoe weakens the tree and
allows other pathogens to infest the tree. The mistletoe cankers create an entry point for other
diseases, such as heart rots (Graham, 1990).

Fir broom rust (Melampsorella caryophyllacearum) is a disease that causes dense witches
brooms with stunted yellow needles. The infected branch sheds its needles in fall, leaving a
barren dead looking branch. The alternate host for this rust is the chickweeds (Stellaria spp. and
Cerastium spp.) (Hagle et al., 2003). This disease can damage tree growth by reducing crown
development. Mortality is less common in mature trees than in younger regeneration trees.

Annosus root rot (Heterobasidion annosum) can affect large acres of fir forest. It spreads from
infected roots to healthy roots. It slowly decays the roots, the root collar and the stem butt for
many years, causing structural weaknesses and making the tree vulnerable to wind throw.
Annosus root rot can also be spread aerially, infecting freshly cut stumps or other fresh tree
wounds. Painting Borax on freshly cut stumps restricts the entry of the fungus. In all
management activities, it is important to reduce damage to the bark. The rot itself does not often
kill red fir directly, but it weakens the tree and makes it easier for bark beetles (Scolytus spp) to
infest the tree (Graham, 1990).

The fir engraver (Scolytus ventralis) can cause extensive damage to red fir forests and outbreaks
can cause mortality to several acres of trees. It can get to epidemic levels when the trees are
stressed due to drought, annosus root rot, dwarf mistletoe, or fire damage. (Graham, 1990).

SITE INDEX DOCUMENTATION:

Schumacher (1928) and Alexander (1966) were used to determine forest site productivity for red
fir and lodgepole pine, respectively. Low to High values of Site index and CMAI (culmination of
mean annual increment) give an indication of the range of inherent productivity of this ecological
site. Site index relates to height of dominant trees over a set period of time and CMAI relates to
the average annual growth of wood fiber in the boles/trunks of trees. Site index and CMAI listed
in the Forest Site Productivity section are in units of feet and cubic feet/acre/year, respectively.
Both site index and CMALI are estimates; on-site investigation is recommended for specific forest
management units for each soil classified to this ecological site. The historical and actual basal
area of trees within a growing stand will greatly influence CMAL.

Trees appropriate for site index measurement typically occur in stands of community phases 1.3
and younger stands in 1.1. Red fir and lodgepole pine site trees are selected according to
guidance in Schumacher (1928) and Alexander (1966), respectively.
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Supporting Information

Associated Sites:

Site Name Site ID

Site Narrative

Frigid Sandy Loam Moraines Or F022BI112CA This site is associated with the Juniperlake soils which are deeper,

Lake Terraces
Similar Sites:

Site Name Site ID

and have a dense California red fir forest.

Site Narrative

Frigid And Cryic Gravelly Slopes F022BI115CA This site is associated with an open California red fir and western

State Correlation:

white pine forest, with less Sierra lodgepole pine.

This site has been correlated with the following states:

Inventory Data References:

The following NRCS soil/ vegetation plots were used to describe this ecological site:

789150
789151
789180 (modal- site location)
789280
789293
789301

Type Locality:
State:

County:
Township:

Range:
Section:

Datum:
Zone:
Northing:

Easting:
General Legal Description:

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator (UTM) system:

CA
Plumas
T30N
R6E

23
NAD83
10
4478059
645871

The site location is just to the west of the road to Juniper Lake, about
5,100 feet south southeast of the new Juniper Lake ranger station, in
Lassen Volcanic National Park.

NAD83104478059645871
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Relationship to Other Established Classifications:

Forest Alliance = Abies magnifica — Red fir forest; Association = Abies
magnifica/Arctostaphylos nevadensis. (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M.
2009. A Manual of California Vegetation. 2nd ed. California Native Plant Society Press.
Sacramento, California.)

Other References:

Beaty, Matthew and Taylor, Alan H. (2001). Spatial and Temporal Variation of Fire Regimes in
a Mixed Conifer Forest Landscape, Southern Cascades, California, USA. Journal of
Biogeography, 28, 955-966.

Bekker, Mathew F. and Taylor, Alan H. (2001). Gradient Analysis of Fire Regimes in Montane
Forest of the Southern Cascade Range, Thousand Lakes Wilderness, California, USA. Plant
Ecology 155: 15-23.

Burns, Russell M., and Barbara H. Honkala, tech. coords. 1990. Silvics of North America: 1.
Conifers; 2. Hardwoods. Agriculture Handbook 654. U.S. Department of Agriculture, Forest
Service, Washington, DC. vol.2, 877 p.

Chappell, Christopher B. and Agee, James K, 1996. Fire Severity and Tree Seedling
Establishment in Abies Magnifica Forests, Southern Cascades, Oregon. Ecological Applications,
Vol. 6, No. 2. (May, 1996), pp. 628-640.

Cope, Amy B. 1993. Abies magnifica. In: Fire Effects Information System, [Online]. U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences
Laboratory (Producer). Available: http://www.fs.fed.us/database/feis// [2009, April 23].

Graham, Russell T. Pinus monticola Western White Pine. In: Silvics of North America, Volume
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Tephra Over Slopes And Flats

Abies concolor - Pinus jeffreyi / Arctostaphylos patula - Ceanothus velutinus /
(white fir - Jeffrey pine / greenleaf manzanita - snowbrush ceanothus /)

Site ID: F022BI103CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Mountain slope, (2) Moraine, (3) Outwash plain

Elevation (feet): 5,460-7,490

Slope (percent): 1-90, but generally 1-60

Water Table Depth (inches): n/a

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: No Influence on this site

Mean annual precipitation (inches): 37-93, but average is 41

Primary Precipitation: Snow from November to April

Mean annual temperature: 40 to 45 degrees F (6 to 7 degrees C)

Restrictive Layer: Densic layer or duripan in the moderately deep and deep soils
Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Tephra deposits over colluvium, glacial till or glacial outwash

Surface Texture: (1) Loamy coarse sand, (2) Ashy Loamy coarse sand, (3)Ashy Sandy loam
Surface Fragments <=3" (% Cover): 1-55

Surface Fragments > 3" (% Cover): 0-30

Soil Depth (inches): 20-60+

Vegetation: Mid-montane coniferous forest dominated by white fir (Abies concolor) and Jeffrey
pine (Pinus jeffreyi); cover of montane shrubs such as greenleaf manzanita (Arctostaphylos
patula), snowbrush ceanothus (Ceanothus velutinus), and sierra chinquapin (Chysolepis
sempervirons) can be high in canopy openings; scattered grasses are found under the forest
canopy.

Notes: Northwest portion of Lassen Volcanic National Park.
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Physiographic Features

This ecological site is found on several geomorphic features and positions including unglaciated
volcanic mountain slopes, moraines, and outwash plains. It is found between 5,460 feet and
7,490 feet in elevation on all aspects. This site is generally found on 1 to 60 percent slopes, but
can be found on slopes up to 90 percent.

Landform: (1) Mountain slope
(2) Moraine
(3) Outwash plain

Minimum Maximum

Elevation (feet): 5460 7490
Slope (percent): 1 50
Water Table Depth (inches):
Flooding:

Frequency: None None

Duration: None None
Ponding:

Depth (inches):

Frequency: None None

Duration: None None
Runoff Class: Very low Medium
Aspect: No Influence on this site

Climatic Features

This ecological site receives most of its annual precipitation in the form of snow from November
to April. The mean annual precipitation ranges from 37 to 93 inches (584 to 1,092 mm), but the
average is 41 inches (1,041.4 mm). The mean annual temperature ranges from 40 to 45 degrees F
(6 to 7 degrees C). The frost free (>32 degrees F) season is 60 to 90 days in the soil survey, and
31 to 132 days as recorded at the Manzanita Lake Climate Station. The freeze free (>28 degrees
F) season is 79 to 202 days (MZL).

The information in the tables below is from the Manzanita Lake Climate Station, which is
located toward the lower elevation of this ecological site. The average annual snow depth (as
recorded at the Manzanita Lake climate station) reaches its peak depth of 25 inches in February.
Snow normally melts by June and does not begin to accumulate again until November.
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Minimum Maximum
Frost-free period (days): 31 132
Freeze-free period (days): 79 202
Mean annual precipitation (inches): 22.08 71.4

Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 021 03 1.37 056 016 00 00 00 00 00 0.04 00

Precip. Max. 18.54 13.68 14.05 10.78 10.23 6.09 2.52 457 6.36 14.76 15.45 19.42
Temp. Min. 20.2 21.0 23.1 27.6 34.6 409 455 441 404 340 26.7 221
Temp. Max. 41.0 427 450 51.2 605 699 789 776 716 605 47.2 420
Climate Stations: (1) 045311, Manzanita Lake. Period of record 1949 - 2005

Influencing Water Features

This ecological site is not influenced by wetland or riparian water features.

Wetland Description: System Subsystem Class

Representative Soil Features

This ecological site is associated with several soil components. The soil components can be
grouped into five soil subgroups: Typic Haploxerands, Humic Haploxerands, Typic Vitrixerands,
Humic Vitrixerands, and Vitrandic Xerorthents. Most of these soils have developed in tephra
deposits over colluvium, glacial till or glacial outwash. A few have developed in avalanche
debris (from the 1914 to 1917 eruptions of Lassen Peak) over till. These soils range from
moderately deep to very deep. A densic layer (or in one case a duripan) is encountered in the
moderately deep and deep soils. These soils are well drained to excessively drained. Surface
textures include loamy coarse sand, ashy loamy coarse sand, ashy sandy loam, ashy sand, sandy
loam, and fine sandy loam, with coarse subsurface textures. Permeability is generally rapid, but
is very low through densic layers. Available water capacity (AWC) is very low to low.

This ecological site is associated with the following major soil components within the Lassen
Volcanic National Park Soil Survey Area (CA789):

Map Unit Component Comp %
141 Humic Haploxerands 40
141 Typic Haploxerands 35
142 Cragwash 85

145 Sueredo 85

146 Sueredo 90

147 Summertown 85

153 Typic Vitrixerands 50
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153 Vitrandic Xerorthents, moraine 45

154 Typic Vitrixerands 45

154 Vitrandic Xerorthents, moraine 35

157 Typic Vitrixerands, very deep 90

159 Typic Vitrixerands, bouldery 40

159 Typic Vitrixerands, tephra over colluvium 35
162 Humic Haploxerands, outwash 95

169 Sueredo 50

This site is associated with several minor components in additional mapunits.

Parent Materials:
Kind: Tephra, Colluvium, Outwash
Origin: Volcanic rock

Surface Texture: (1) Loamy coarse sand
(2)Ashy Loamy coarse sand
(3)Ashy Sandy loam

Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover):. 1 55
Surface Fragments > 3" (% Cover): 0 30
Subsurface Fragments <=3" (% Volume): 10 60
Subsurface Fragments > 3" (% Volume): 10 40
Drainage Class: Well drained To Excessively drained
Permeability Class: Rapid To Very slow

Minimum Maximum
Depth (inches): 20
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.1 7.3
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 1.2 4.0

Plant Communities

Ecological Dynamics of the Site

This ecological site is found in the northwest portion of Lassen Volcanic National Park. The
interpretive plant community is mid-montane coniferous forest dominated by white fir (Abies
concolor) and Jeffrey pine (Pinus jeffreyi). The cover of montane shrubs such as greenleaf
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manzanita (Arctostaphylos patula), snowbrush ceanothus (Ceanothus velutinus), and sierra
chinquapin (Chysolepis sempervirons) can be high in canopy openings. Scattered grasses are
found under the forest canopy.

White fir is a large long lived tree in this area. It commonly reaches heights of 120 to 140 feet
and can live for 300 to 400 years. It produces single needles1.2 to 2.8 inches long that are
distributed along the young branches. Because the female seed cones open and fall apart while
still attached to the tree, cones are not often seen on the forest floor. White fir tends to develop a
shallow root system that can graft to other white fir roots and spread root rots (Zouhar, 2001).

Jeffrey pine is also a relatively large and long lived tree, attaining heights of 200 feet and living
for 400 to 500 years or more. It produces 3 to 8 inch needles in bundles of three. The female seed
cones range in size from 4.7 to 12 inches long. Jeffrey pine produces a deep taproot and
extensive lateral roots (Gucker, 2007) that are intolerant of wet conditions. Jeffrey pine looks
similar to ponderosa pine but has a vanilla-like odor in the bark, which is not as yellow.
Ponderosa pine (Pinus ponderosa) is also present within this area. Jeffrey pine is shade intolerant
and can be replaced over time by white fir if fire is excluded from the system. Older trees are
somewhat adapted to fire as the bark is thick enough to provide protection from moderate
intensity fires. Also, the branches of Jeffrey pine tend to thin out along the lower portion of the
tree trunk, leaving the crown 20 to 30 meters above the forest floor.

Several factors combine to create a habitat suitable for white fir and Jeffrey pine growth. A study
on conifer growth phenology in the Southern Sierra Nevada describes the environmental factors
that affect the initiation and seasonal growth of several conifer species. Jeffrey pine and white fir
are included within this study. Temperature is critical in initiating conifer growth after snowmelt.
In the study, trees generally started stem growth about 2 weeks after snow melt, a delay that may
be related to the warming of soils and roots. If the snow melt was unusually early, the trees did
not begin annual growth until specific air temperatures were reached. It was hypothesized that
heavy shrub cover delayed the start of annual growth because the shade kept the soil from
warming as fast. The pines in the study began leader growth when the air temperatures reached -
4 degrees C (24.8 degrees F), and the firs responded after temperatures reached 2 to 3 degrees C
(35.6 to 37.4 degrees F). Pines have heavily insulated terminal buds, whereas the terminal buds
of fir trees are less insulated and more susceptible to frost damage. The length of the leader
growth is predetermined by growth conditions of the prior year. Primordia of fir needles and pine
fascicles are developed the year before leader growth. The internode length between fir needles
or pine fascicles is determinate, therefore the leader length is determined by the number of
primordia developed. It appears that some conifers will not start leader growth until a specific
photoperiod (a ratio of light hours to dark hours during one 24 hour period) is met, even if the
snow has melted and the temperatures are warm enough. If drought conditions set in before the
leader has reached its determinate length, growth will be terminated prematurely. If precipitation
comes after the snow has melted, it can prolong the growing season. Conifer growth ceases with
the onset of drought conditions and the decline of water potentials (Royce and Barbour, 2001).

This site receives 41 inches average annual precipitation, mostly in the form of snow in winter.
As the snow melts it fills macropores in the soil with water. Soil characteristics such as depth and
texture determine how much water the soil can hold and how long it will remain before filtering
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through, evaporating away, or being lost to evapotranspiration. The soils associated with this site
have very low to low water holding capacities. Under the same climatic conditions, drought
would come earlier to these soils than those with higher water holding capacities. These trees
have a short growing season due to early drought conditions. Site index data collected for this
ecological site indicate better growth rates in low lying areas on glacial outwash, where water is
available for a longer period of time during the growing season.

Most of the forest within the present park boundary was never logged, but fire suppression has
created a change in the stand structure and composition. Historically, with a natural fire regime,
this forest was most likely dominated by large Jeffrey pine in the overstory with a minor
component of white fir and/or ponderosa pine. Low to moderate intensity fires maintain an open
forest, with patches of montane shrubs and forbs in the canopy openings. In the absence of fire,
white fir continues to regenerate in the understory, increasing forest density and fuels. Today the
forest is multilayered, dense and shady, dominated by white fir. Vegetation on the forest floor is
almost nonexistent.

Fire regime studies, using tree rings and fire scars, report historic median fire return intervals in
Jeffrey pine- white fir forests of 14, 18.8, and 70 years (Bekker and Taylor; Skinner and Chang;
Taylor and Solem respectively). Beaty and Taylor report that fire frequency and intensity is
additionally associated with slope position, aspect, and climatic fluctuations. Fire return intervals
are longer on north facing slopes than south facing slopes, and fire intensity increased from the
lower slopes to the upper slope positions. Their study also indicates a slightly later burn season
in the Southern Cascades than in the Sierra Nevada. The fire scars in the Southern Cascade are
primarily found at the annual tree ring boundary, indicating the trees were dormant at the time of
the fire, whereas in the Sierra Nevada fires scars are often found in the late-season wood. This
timing shift may be due to the timing of summer drought conditions, which begin earlier in the
south. In July and August, thunderstorms are common in Lassen Volcanic National Park and the
summer drought conditions begin, initiating the fire season. Large fires and multiple small fires
in the same season are associated with dry and very dry years (Beaty and Taylor, 2001). Beaty
and Taylor report that stand replacing fire is more common on the upper slopes, while low to
moderate intensity fires occur only along the lower slopes. This is probably due to the tendency
of fire to burn upslope, preheating the fuels as it goes (Beaty and Taylor, 2001). After a stand
replacing fire, evenly aged forests are formed. The current management practice of fire
suppression has shifted forest density and composition. Fire suppression creates a change in
species composition by allowing the fire intolerant and shade tolerant firs to increase in cover
and density, eventually out-competing the fire tolerant and shade intolerant pines (Taylor and
Solem, 2001).

Tree pathogens and insect infestations can have significant impacts on the composition and
structure of mid and upper montane coniferous forests. Small infestations may affect just a few
trees but large outbreaks may kill the dominant trees over large areas of forest, creating large
canopy openings and stand regeneration. Most of these pathogens are a natural cycle of
regulation and can push the closed forest types into more open forest types. Large outbreaks are
often associated with drought years or overstocked forests. Fuel loads are frequently high after
outbreaks, creating ideal conditions for high intensity fires.
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Jeffrey Pine is susceptible to several diseases and insect infestations, especially in periods of
drought or when overcrowded. Pathogens that affect Jeffrey pine in this area are the dwarf
mistletoe (Arceuthobium campylopodium), root disease (Phaeoleus schweinitzii), needle cast
(Elytroderma deformans), Jeffrey pine bark beetle, (Dedroctonus jeffreyi), Red turpentine beetle
(D. valens), and pine engravers (Ips species). The most threatening of these are the dwarf
mistletoe and the Jeffrey pine bark beetle (Bohne, 2006; Jenkinson, 1990).

Pathogens that affect white fir are the dwarf mistletoe (Arceuthobium abietinum f. sp.
concoloris), Cytospora canker (Cytospora abietis), broom rust (Melamsporlla
caryophyllacearum), annosus root disease (Heterobasidium annosum), armillaria root disease
(Armillaria sp.), trunk rot (Echinodontium tinctorium) and the fir engraver (Scotylus ventralis).
The most threatening of these is the combination of the fir engraver and annosus root disease.
These pathogens can kill large areas of white fir (Bohne, 2006; Laacke, 1990).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site No. FO22BI103CA
Abies concolor-Finus jeflfrevidArctostaphylos patula-Ceanothus velutinus
(White fir-Jefirey pine/greenleal manzanite-snowbrush ceanothus)

1. Reference State

11

1.1

White fir-Jeffrey pine/greenleaf manzanita-snowbrush ceanothus

Crwerstory structure: Multi-story aF
Tree canopy. 35-55% (5-15%)
Tree age: 125+ years (with mosaic of even-aged varying-age stands)
M
1.1a 1.1b
1.5a
i 1.4
Greenleaf manzanita- :
snowbrush mamt;‘us White fir-Jeffrey pinefsquirreliail
Overstory structure: Shrubs Uve!vsu::ry s:ruclure. Developing seedings-
with few conifer seedlings -saplmg-s wit ]_ sparse understory
ﬂ (duration 0-60 years) T'ﬁe canopy. up to 75%
Tree canopy: up to 5% TS rub cgnapy up to 15%
Shrub canopy up to 80% ree age: up to 30 years
H
M 1.4a 1.5¢c M
Tise !
1.3b 1.6

White fir-Jeffrey pine/squirretaillgreenleal manzanita

123 Owerstory structure: Mostly single story (varying amounts
of pine) 18
Tree canopy: 40-75% 1.4b €
Tree age: 30-125 years

4 T1 da 1.EdT ll.hd
1.3
White fir-Jeffrey pinefgreenleaf 16
manzanita-snowbrush ceanothus White firflitter
Croarstary structure: Trees beqin to = Overstory structure. Mulbi-story
overtop shrubs (duration 20-100 years) 1.3¢ {dense stecking, stagnate
Tree canopy: up to 50% growth, high risk for crown fire)
Shrub canopy: up ta 50% Tree canopy. B5-85%
Tree age: 30-125 years

1.6 l1 Ba
1.7
White firflitter
1.7a Cwverstory structure; Multi-story (dense stocking,
stagnate growth, high nsk for crown fire)
Tree canopy. B0-90%

Tree age; 123+ years (oldest trees) <
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Reference - State 1

White fir-Jeffrey pine/greenleaf manzanita-snow

ar brush ceanothus - Community Phase 1.1

N o : B o e

White Fir - Jeffrey Pie Model

This community phase is the interpretive plant community phase and is similar to the historic
plant community phase. It is dominated by mature white fir and Jeffrey pine, with a few
ponderosa pines in some areas. Montane shrubs such as greenleaf manzanita (Arctostaphylos
patula) and snowbrush ceanothus (Ceanothus velutinus) are present in canopy openings.

This community phase is maintained by low and moderate intensity fires that remove fire
intolerant seedlings and saplings from the understory. Moderate intensity fires can kill some of
the overstory trees as well, leaving canopy openings that are favorable for Jeffrey pine and shrub
regeneration. The moderate intensity fires therefore breakup the uniformity of the older stands
with pockets of young forests intermixed.

Community Phase Pathway 1.1a

In the event of a severe fire there may be significant tree mortality, leaving a charred landscape
with many standing dead trees. Growth of shrubs fills in relatively quickly leading to community
phase 1.2.

Community Phase Pathway 1.1b

In the event of a severe fire there may be significant tree mortality, leaving a charred landscape
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with many standing dead trees. Eventually there is infill of trees and sparse understory
(community phase 1.4).

Community Phase Pathway 1.1c
If fire is excluded from the old growth community, white fir continues to regenerate in the
understory, increasing tree density and shifting this community toward a closed white fir

community (phase 1.7).

White fir-Jeffrey pine/greenleaf manzanita-snowbrush ceanothus Plant Species

Composition:
Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
pioneer rockcress ARPL Arabis platysperma
spreading GADI2 G_ayoghytum
groundsmoke diffusum
pinewoods lousewort PESE2 w
semibarbata
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass/Grasslike
western needlegrass ACOC3 AC“.”‘"‘M
occidentale
sedge CAREX  Carex
squirreltail ELEL5 Elymus elymoides
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
; Arctostapnylos
greenleaf manzanita ARPAG6 Arctostaphylos
patula
snowbrush ceanothus CEVE Ceanothus velutinus
granite prickly phlox LIPU11 Linanthus pungens
mountain monardella MOOD I\/I()Lr_del_la
odoratissima
slender penstemon  PEGR4 m
gracilentus
whiteveined PYPI2  Pyrola picta

wintergreen

Annual Production
in Pounds Per Acre

Low High
0 14
0 5
0 5
0 4

Annual Production
in Pounds Per Acre

Low High
0 86
0 30
0 20
0 36

Annual Production
in Pounds Per Acre

Low High
25 507
25 200

0 150
0 2
0 120
0 30
0 5

Fo

Low

Fo

Low

Fo

Low

liar Cover
Percent

liar Cover
Percent

High

liar Cover
Percent

High


http://plants.usda.gov/java/profile?symbol=ARPL�
http://plants.usda.gov/java/profile?symbol=GADI2�
http://plants.usda.gov/java/profile?symbol=GADI2�
http://plants.usda.gov/java/profile?symbol=PESE2�
http://plants.usda.gov/java/profile?symbol=PESE2�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=CAREX�
http://plants.usda.gov/java/profile?symbol=ELEL5�
http://plants.usda.gov/java/profile?symbol=ARPA6�
http://plants.usda.gov/java/profile?symbol=ARPA6�
http://plants.usda.gov/java/profile?symbol=CEVE�
http://plants.usda.gov/java/profile?symbol=LIPU11�
http://plants.usda.gov/java/profile?symbol=MOOD�
http://plants.usda.gov/java/profile?symbol=MOOD�
http://plants.usda.gov/java/profile?symbol=PEGR4�
http://plants.usda.gov/java/profile?symbol=PEGR4�
http://plants.usda.gov/java/profile?symbol=PYPI2�

Ecological Site Descriptions for Lassen Volcanic National Park, California

Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 0 40
white fir ABCO Abies concolor 0 30 0 2
Jeffrey pine PIJE Pinus jeffreyi 0 10 0 4
ponderosa pine PIPO Pinus ponderosa 0 0 0 0
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 0 39 86
Forb 0 6 14
Shrub/Vine 25 236 507
Tree 0 20 40
Total: 25 301 647
Structure and Cover:
Ground Cover
Vegetative Cover Minimum Maximum
Grass / Grasslike 0% 30%
Forb 0% 37%
Shrub/ Vine 0% 15%
Tree 35% 55%
Non-Vascular Plants
Biological Crust
Non-Vegetative Cover Minimum Maximum
Litter 75% 100%
Surface Fragments > 0.25" and <= 3" 0% 10%
Surface Fragments > 3" 0% 15%
Bedrock
Water
Bare Ground 0% 5%
Structure of Canopy Cover
Height Above | Grasses/Grasslike Forbs Shrubs/Vines Trees
Ground Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum
<=0.5 feet 0% 5% 0% 6%
>0.5-<1 feet 0% 16% 0% 5%
>1-<=2 feet 0% 26%
>2-<4.5 feet 1% 15% 0% 2%

>4.5-<=13 feet 0% 2%
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> 13 - <40 feet 0% 5%
<40 - >=80 feet 5% 8%
> 80 - <120 feet 30% 45%

>= 120 feet 0% 2%

Forest Overstory:

The upper canopy is a mix of Jeffrey pine and white fir, with an occasional ponderosa pine.
White fir is in the understory. Canopy heights range from 90 to 120 feet, with diameters ranging
from 25 to 35 inches at breast height. The largest and oldest trees were not measured. Basal area
for this community type ranged from 110 to 270 ft2/ acre with an average of 190 ft2/acre.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
35 45 55

Forest Canopy (all species > 13' height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
white fir

Abies concolor ABCO N 10.0 20.0

Jeffrey pine

Pinus jeffreyi PUE N 250 330

ponderosa pine

Pinus ponderosa PIPO N 0 2.0

Forest Understory:

The understory is generally sparse, although there is more cover and diversity in canopy
openings. Common grasses are western needlegrass (Achnatherum occidentale), squirreltail
(Elymus elymoides), and California brome (Bromus carinatus). Greenleaf manzanita
(Arctostaphylos patula) and snowbrush ceanothus (Ceanothus velutinus) were present in areas
providing adequate sunlight. Other plants frequently encountered include pioneer rockcress
(Arabis platysperma), carex (Carex spp.), spreading groundsmoke (Gayophytum diffusum),
white hawkweed (Hieracium albiflorum) pinewoods lousewort (Pedicularis semibarbata),
whitevein shinleaf (Pyrola picta), and lettuce wirelettuce (Stephanomeria lactucina).

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 0 7.0

sedge

Carex CAREX N 0 5.0

squirreltail

Elymus elymoides ELEL5 N 0 9.0
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Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
pioneer rockcress

Arabis platysperma ARPL N 0 1.0

spreading groundsmoke

Gayophytum diffusum GADI2 N 0 2.0

pinewoods lousewort

Pedicularis semibarbata PESE2 N 0 1.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
greenleaf manzanita

Arctostaphylos patula ARPA6 N 1.0 7.0
snowbrush ceanothus

Ceanothus velutinus CEVE N 0 8.0
granite prickly phlox

Linanthus pungens LIPUL1 N 0 1.0
mountain monardella

Monardella odoratissima MOOD N 0 20.0
slender penstemon

Penstemon gracilentus  PEGR4 N 0 6.0
whiteveined wintergreen

Pyrola picta PYPI2 N 0 2.0

Greenleaf manzanita-snowbrush ceanothus - Community Phase 1.2

When large fires burn into the forest canopy and kill the majority of the overstory trees, a
montane shrub community thrives in the new openings. Even if shrubs were not present at the
time of a fire, their seeds may be stored in the soil. Greenleaf manzanita and snowbrush
ceanothus seeds can lie dormant in the soil for several hundred years, until the heat from a fire
scarifies the seed coat and initiates germination. These seeds also require light and cold
stratification for germination. If present at the time of a fire, snowbrush ceanothus, bush
chinquapin, and bittercherry can resprout. Hauser (2007) states that greenleaf manzanita does not
resprout after fire in this area.

The size and the intensity of a burn may influence the shrub expression. Shrubs were found
associated with large burn size, whereas trees were not able to establish across the landscape
(Royce and Barbour, 2001). The intensity of burn may affect the scarification of seeds. Shrubs
can prevail in areas prone to frequent fire, such as ridges and wind tunnels. Greenleaf manzanita
is a strong competitor for water. It continues to deplete water after conifer species have gone
dormant for the drought season. This competition for water and sunlight between the shrubs and
conifer seedlings can delay the establishment of a forest (Royce and Barbour, 2001).

The shrub community phase can be perpetuated by frequent fire or other disturbances.
Community Phase Pathway 1.2a

The natural pathway is to community phase 1.3, the white fir- Jeffrey pine forest with shrubs.
This pathway is followed with time and establishes the tree canopy over the shrubs.
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Greenleaf manzanita-snowbrush ceanothus Plant Species Composition:

Annual Production

Shrub/Vine in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High
0 -Shrub 410 2100
; Arctostapnylos
greenleaf manzanita ARPAG6 Arctostaphylos 250 650
patula
snowbrush ceanothus CEVE Ceanothus velutinus 100 750
bush chinquapin CHSE11 C_hry&k?m 60 350
sempervirens
bitter cherry PREM Prunus emarginata 0 350
Annual Production
Tree in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High
0-Tree 0 35
white fir ABCO Abies concolor 0 25
Jeffrey pine PIJE Pinus jeffreyi 0 10
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Shrub/Vine 410 1025 2100
Tree 0 10 35
Total: 410 1035 2135

Structure and Cover:

Ground Cover
Vegetative Cover

Minimum [Maximum

Grass / Grasslike 0% 5%
Forb 0% 1%
Shrub/ Vine 35% 80%
Tree 0% 10%
Non-Vascular Plants

Biological Crust

Non-Vegetative Cover Minimum Maximum
Litter 20% 100%
Surface Fragments > 0.25" and <= 3" 0% 5%
Surface Fragments > 3" 0% 5%

Bedrock
Water

Foliar Cover
Percent
Low High
20 55
5 35
5 30
0 15
Foliar Cover
Percent
Low High
0 5
0 5
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Bare Ground 0% 15%

Forest Overstory:
There may be select overstory trees that survive a canopy fire. These trees are crucial for

seedling recruitment, shade, and litter accumulation. The overstory trees can be completely
absent or provide up to 10 percent canopy cover.
Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Forest Canopy (all species > 13' height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
0 2 5

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
white fir

Abies concolor ABCO N 0 4.0

Jeffrey pine

Pinus jeffreyi PUE N 0 6.0

Forest Understory:
Greenleaf manzanita (Arctostaphylos patula), snowbrush ceanothus (Ceanothus velutinus), Sierra

chinquapin (Chrysolepis sempervirens), and bitter cherry (Prunus emarginata) can form dense
shrublands with up to 90 percent cover. Grasses and forbs are not common at this time. Young
Jeffrey pine and white fir seedlings are present but may have difficulty competing with the
shrubs for sunlight.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
greenleaf manzanita

Arctostaphylos patula ARPA6 N 20.0 55.0

snowbrush ceanothus

Ceanothus velutinus CEVE N 5.0 35.0

bush chinquapin

Chrysolepis sempervirens CHSE11 N 5.0 30.0

bitter cherry

Prunus emarginata PREM N 0 15.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
white fir
Abies concolor ABCO N 0 5.0

Jeffrey pine
Pinus jeffreyi PJE N 0 5.0
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White fir- Jeffrey Q ine/greenleaf manzanita-snowbrush ceanothus - Communlty Phase 1 3
RIE - =
*’4‘ ¥ .

White fir- Jeffrey pinforest with shrubs

This community phase develops as the white fir and Jeffrey pine trees gain dominance over the
shrubs. The trees have either been able to establish in the openings in the shrubs or are
encroaching upon them from the edges of the shrub field. This is a slow process and could take
up to 100 years. As the shade from the tree canopy increases, the shrubs reduce leaf production
and eventually become twiggy skeletons of the former shrubs.

Community Phase Pathway 1.3a

This pathway leads to community phase 1.5, the young open white fir- Jeffrey pine forest. This
pathway is created with time by the dominance of the trees over the shrubs. Low to moderate
intensity fires may occur to clear the understory of dead brush, young seedlings and saplings.

Community Phase Pathway 1.3b
A high intensity severe fire has a high likelihood of leading to the shrubland regeneration
community (Community phase 1.2).

Community Phase Pathway 1.3c
This pathway is created when fire is excluded from the system and leads to the young closed
white fir forest (Community phase 1.6).
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White fir-Jeffrey pine/greenleaf manzanita-snowbrush ceanothus Plant Species

Composition:
. Annual Production
Grass/Grasslike in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High
0 -Grass/Grasslike 0 2
sedge CAREX  Carex 0 2
. Annual Production
Shrub/Vine in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High
0 -Shrub 15 1651
; Arctostapnylos
greenleaf manzanita ARPAG6 Arctostaphylos 5 550
patula
snowbrush ceanothus CEVE Ceanothus velutinus 5 750
bush chinquapin CHSE11 C—h“&'?m 5 150
sempervirens
bitter cherry PREM Prunus emarginata 0 200
whiteveined .
wintergreen PYPI2 Pyrola picta 0 1
Annual Production
Tree in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High
0 -Tree (understory only) 2 80
white fir ABCO Abies concolor 2 60
Jeffrey pine PIJE Pinus jeffreyi 0 20
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 0 1 2
Shrub/Vine 15 745 1651
Tree 2 40 80
Total: 17 786 1733

Forest Overstory:

Foliar Cover
Percent
Low High
0 1
Foliar Cover
Percent
Low High
1 25
1 20
1 20
0 10
0 1
Foliar Cover
Percent
Low High
1 10
0 8

White fir and Jeffrey pine cover ranges from 25 to 55 percent. Trees may be 85 feet tall, with a
wide range of heights in the understory due to the slow establishment of conifers through the

shrub layer.
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Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
15 40 50

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
white fir

Abies concolor ABCO N 10.0  30.0

Jeffrey pine

Pinus jeffreyi PUJE N 5.0 20.0

Forest Understory:

Greenleaf manzanita (Arctostaphylos patula), snowbrush ceanothus (Ceanothus velutinus), Sierra
chinquapin (Chrysolepis sempervirens), and bitter cherry (Prunus emarginata) are present but are
beginning to die under the forest canopy.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
sedge
Carex CAREX N 0 1.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
greenleaf manzanita

Arctostaphylos patula ARPA6 N 1.0 25.0
snowbrush ceanothus

Ceanothus velutinus CEVE N 1.0 20.0
bush chinquapin

Chrysolepis sempervirens CHSE11 N 1.0 20.0
bitter cherry

Prunus emarginata PREM N 0 10.0
whiteveined wintergreen

Pyrola picta PYPI2 N 0 1.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
white fir
Abies concolor ABCO N 1.0 10.0

Jeffrey pine
Pinus jeffreyi PJE N 0 8.0
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White fir-Jeffrey pine/squirreltail - Community Phase 1.4
: AR e uf

%, #
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White fir- Jeffrey pine forest regeneration

This community phase is dominated by white fir and Jeffrey pine seedlings and saplings, with a
few scattered grasses, forbs and shrubs. It is not clearly understood why, but sometimes the
shrubland community phase does not develop after a fire and regeneration begins directly with
forest development. The most likely reason for the lack of shrubs in some areas is a deficiency of
a seed bank, which may be tied to the fire history of the area.

Community Phase Pathway 1.4a

The natural pathway is to community phase 1.5, the young open white fir-Jeffrey pine forest.
This pathway is followed with natural fire regime. Manual thinning with prescribed burns can
imitate the natural cycle and lead to the same open community.

Community Phase Pathway 1.4b
An alternate pathway is created when fire is excluded from the system, which leads to the young
closed white fir forest (Community phase 1.6).

White fir-Jeffrey pine/squirreltail Plant Species Composition:

Annual Production Foliar Cover
in Pounds Per Acre Percent

Grass/Grasslike
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Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 0 200
squirreltail ELEL5 Elymus elymoides 0 200 0 35
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Shrub 0 1
spurry buckwheat ERSP6 M 0 1 0 1
spergulinum
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 2 30
white fir ABCO Abies concolor 0 15 0 3
Jeffrey pine PIJE Pinus jeffreyi 2 15 3 20

Annual Production by Plant Type:
Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 0 50 200
Shrub/Vine 0 0 1
Tree 2 10 30
Total: 2 60 231

Forest Overstory:
There may be a few surviving overstory trees, crucial for seed recruitment. A small patch of a
severe burn is visible in this photo. Jeffrey pine seedlings are establishing well after the fire.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
3 5 75

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area
Name Symbol Nativity Low % High % Bottom Top Low High Low High

white fir
Abies concolor ABCO N 1.0 3.0
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Jeffrey pine
Pinus jeffreyi PIJE N 2.0 4.0

Forest Understory:
Other than the Jeffrey pine seedlings, squirreltail (Elymus elymoides) is the only significant
understory species in our plot.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
squirreltail
Elymus elymoides ELEL5 N 0 35.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
spurry buckwheat
Eriogonum spergulinum ERSP6 N 0 1.0

White fir-Jeffrey pine/squirreltail/greenleaf manzanita - Community Phase 1.5

This forest community phase develops with the natural fire regime, or with manual thinning and
prescribed fires. Low to moderate intensity fires clear the understory and remove fuels before
they reach hazardous levels, although severe high-intensity canopy fires are possible. Jeffrey
pine has difficulty regenerating and growing well in the understory of the canopy. The presence
of Jeffrey pine is dependent upon fire or other disturbances to maintain an open forest structure
with canopy openings.

Community Phase Pathway 1.5a

This is the natural pathway for this community, which evolved with a historic fire regime of
relatively frequent surface and moderate severity fires, and/or partial tree mortality from a pest
outbreak. Manual thinning or prescribed burning can be implemented to replace the natural
disturbances that keep this forest open. This pathway leads to the reference community
(Community phase 1.1).

Community Phase Pathway 1.5b
A severe canopy fire could initiate shrubland regeneration (Community phase 1.2) depending on
shrub species/seed presence.

Community Phase Pathway 1.5¢
A severe canopy fire could initiate white fir and Jeffrey pine forest regeneration (Community
phase 1.4).

Community Phase Pathway 1.5d

If fire does not occur, the density of the forest increases. This favors white fir over Jeffrey pine.
The increased density shifts this community toward the closed white fir community (Community
phase 1.6).
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White fir/litter - Community Phase 1.6

This community phase is defined by a dense canopy and high basal area of white fir. Canopy
cover ranges from 65 to 85 percent. The trees are overcrowded and often diseased and stressed
due to the competition for water and nutrients. This stress makes the trees more susceptible to
death from disease and drought. Fire hazard is high in this community due to the deep
accumulation of litter, the standing dead and down trees, and dense multi-layered structure of the
forest.

Community Phase Pathway 1.6a
If fire continues to be excluded from this system the mature closed white fir forest community
develops (Community 1.7).

Community Phase Pathway 1.6b

At this point, the density of ground fuels and the ladder fuels formed in the mid canopy create
conditions for a high intensity canopy fire. A severe fire would initiate stand regeneration and
create the shrubland community (Community phase 1.2) provided shrub species/seed is present.

Community Phase Pathway 1.6¢

At this point, the density of ground fuels and the ladder fuels formed in the mid canopy create
conditions for a high intensity canopy fire. A severe fire would initiate stand regeneration and
create the white fir and Jeffrey pine regeneration (Community phase 1.4).

Community Phase Pathway 1.6d

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest had it developed with fire over time. Manual treatment to thin out the
white fir and fuels in the understory, and/or prescribed burns, could be implemented to shift this
forest back to an open white fir-Jeffrey pine forest (Community phase 1.5). A partial mortality
disease or pest infestation could also create a shift towards Community phase 1.5.
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White fir/Iitter- Com
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White fir Forest

The mature closed white fir forest develops with the continued exclusion of fire, allowing the
tree density to increase to unhealthy levels. Competition for water and sunlight continues and
tree health and vigor decreases.

Community Phase Pathway 1.7a
At this point a severe fire is likely and would initiate stand regeneration, which can create a
shrubland community (Community phase 1.2) provided shrub species/seed is present.

Community Phase Pathway 1.7b
At this point a severe fire is likely and would initiate stand regeneration, which can create the
white fir and Jeffrey pine regeneration community (phase 1.4).

Community Phase Pathway 1.7¢

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest had it developed with fire over time. Manual treatment to thin out the
understory trees and fuels, and/or prescribed burns, could be implemented to shift this forest
back to an open white fir-Jeffrey pine community (Community phase 1.1). A partial mortality
disease or pest infestation could also create a shift towards Community phase 1.1.
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White fir/litter Plant Species Composition:

Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 2 17
white fir ABCO Abies concolor 2 15 1 8
Jeffrey pine PIJE Pinus jeffreyi 0 2 0 1
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
1 -Shrub/Vine 0 20
prince's pine CHIMA  Chimaphila 0 10 0 2
whiteveined .
wintergreen PYPI2 Pyrola picta 0 10 0 2
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Shrub/Vine 0 10 20
Tree 2 4 17
Total: 2 14 37

Structure and Cover:

Ground Cover

Vegetative Cover Minimum Maximum
Grass / Grasslike 0% 1%
Forb 0% 1%
Shrub/ Vine 0% 1%
Tree 60% 90%

Non-Vascular Plants
Biological Crust

Non-Vegetative Cover Minimum Maximum
Litter 80% 100%
Surface Fragments > 0.25" and <= 3" 0% 1%
Surface Fragments > 3" 0% 5%
Bedrock

Water

Bare Ground 0% 1%
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Forest Overstory:

This forest is very dense with multiple layers of white fir. Jeffrey pine has, for the most part,
been shaded out and is not regenerating under the dense canopy. There is a thick layer litter and
piles of debris from dead trees and branches. The suppressed trees are slowly dying, adding to
the fuels. Large dead snags are present. There may be a high incidence of disease.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
60 75 90

Forest Canopy (all species > 13' height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
white fir

Abies concolor ABCO N 60.0 88.0

Jeffrey pine

Pinus jeffreyi PIJE N 0 2.0

Forest Understory:
Understory cover is almost absent except for a few prince's pines (Chimaphila spp.) and

whitevein shinleafs (Pyrola picta).

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
prince's pine

Chimaphila CHIMA N 0 2.0

whiteveined wintergreen

Pyrola picta PYPI2 N 0 2.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
white fir
Abies concolor ABCO N 1.0 8.0

Jeffrey pine
Pinus jeffreyi PUE N 0 2.0
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Ecological Site Interpretations

Forest Site Productivity:

Site  Site

Site  Site Index Index

Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation

white fir ABCO 55 131 109 305 70 030 50TA Schumacher, Francis X. 1926.Yield, stand,
and volume tables for white fir in the
California pine region. University of
California Agricultural Experiment Station
Bulletin 407.

Jeffrey pine  PIJE 81 109 71 120 40 600  100TA Meyer, Walter H. 1961. Yield of even-aged
stands of ponderosa pine. USDA Technical
Bulletin 630. (1938 version revised in
1961).

Animal Community:

White fir forests provide browse, cover and nesting sites for a variety of wildlife species. The
type and quality of the wildlife habitat varies with the community type. Mature open forests,
closed dense white fir forests, young forests, and shrublands provide different habitats and forage
for wildlife. Deer and bear can heavily browse the young white fir shoots. Porcupines eat the
bark of white fir and can kill saplings. Rodents feed on the cambial tissue. Young seedlings and
seeds are eaten by animals as well. Douglas squirrels cut and cache white fir cones before the
cones are fully mature.

There are about 33 species of mammals commonly present in the white fir forest type in
California and, of these, 7 are generally associated with mature forests. About 123 species of
birds are found in the white fir forest type of California and southern Oregon, about 50 of which
are associated primarily with mature forests. Many of these bird use mature white fir trees and
snags for foraging, roosting, nesting and/or breeding. Included are bald eagle, California spotted
owl, brown creeper, pileated woodpecker, white-headed woodpecker, and, when near lakes or
streams, osprey. Reptiles in white fir forests are represented by 17 species, mostly at lower
elevations, 8 of which are associated with mature forests (Zouhar, 2001).

Although the leaves of the montane shrubs are not a highly desired browse, their berries and
seeds are eaten in large quantities. Greenleaf manzanita berries and seeds are eaten in large
quantities by bears and other wildlife. Bush chinquapin seeds are a staple food for several birds
and rodents. Huckleberry oak acorns are eaten by small mammals.

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:
This area is pleasant with shade and has small streams and lakes nearby, supporting a variety of
wildlife. It is suitable for hiking trails and campgrounds (in flatter areas).

Wood Products:
White fir wood is used for framing, plywood and, sometimes, pulpwood. The heartwood of white
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fir decays rapidly if not properly preserved. White fir wood has a low specific gravity and heat
production, hence it provides poor firewood compared to other conifers (Zouhar, 2001).

Jeffrey pine wood is used for lumber. No commercial distinction is made between ponderosa
pine and Jeffrey pine lumber (Gucker, 2007).

Other Products:

Jeffrey pine seeds are edible. Jeffrey pine sap was used by Native Americans to treat pulmonary
disorders, and later heptane was distilled from the sap and sold to treat pulmonary problems and
tuberculosis. Jeffrey pine heptane was also used to develop the octane scale used to rate
petroleum used in automobiles (Gucker, 2007).

The fruits of greenleaf manzanita can be eaten whole or made into cider and jelly. The Native
Americans brewed the berries into tea to treat poison-oak (Toxicodendron diversilobum). The
leaves were used to make remedies for several diseases (Hauser, 2007). Bush chinquapin seeds
are edible raw or roaster and were part of the Native American diet (Howard, 1992).

Other Information:

SITE INDEX DOCUMENTATION:

Schumacher (1926) and Meyer (1961) were used to determine forest site productivity for white
fir and Jeffrey pine, respectively. Low to High values of Site index and CMAI (culmination of
mean annual increment) give an indication of the range of inherent productivity of this ecological
site. Site index relates to height of dominant trees over a set period of time and CMAI relates to
the average annual growth of wood fiber in the boles/trunks of trees. Site index and CMAI listed
in the Forest Site Productivity section are in units of feet and cubic feet/acre/year, respectively.
Both site index and CMALI are estimates; on-site investigation is recommended for specific forest
management units for each soil classified to this ecological site. The historical and actual basal
area of trees within a growing stand will greatly influence CMAL.

Trees appropriate for site index measurement typically occur in stands of community phases 1.5
and 1.6. White fir and Jeffrey pine site trees are selected according to guidance in Schumacher
(1926) and Meyer (1961), respectively.

Site index for white fir was variable across this area, ranging from 55 to 131 (Schumacher,
1926). Shrub competition, overcrowding and disease lowered site index. Low lying areas or
areas near streams had higher site index due to the availability of water. Please refer to the
Lassen Volcanic National Park Soil Survey for detailed site index information by soil
component.

Supporting Information

Associated Sites:
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Site Name Site ID Site Narrative
Similar Sites:
Site Name Site ID Site Narrative

Frigid Humic Loamy Gentle Slopes  F022BI110CA This is a white fir mixed conifer forest found on the east side of the
park. This site has more conifer diversity and lacks the heavy shrub

component.
Low Precip Frigid Sandy Moraine F022BI119CA This is a white fir Jeffery pine site found on the slopes above
Slopes Buttelake. This site has more Jeffrey pine and fewer shrubs.

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
There are 28 vegetation plots that were used to describe this ecological site. These plots represent
the following community types:

1.1- Mature open white fir Jeffrey pine forest
144
197
240

1.2 and 1.3 - Shrubland and Shrubland with trees
123

125

126

222- Typic Vitrixerands, very deep modal

237- Summertown modal pit

341

386

1.6 and 1.7- Dense white fir forest

138- Typic Vitrixerands, Tephra over Colluvium modal pit
213- Typic Haploxerands modal pit

264

271

277

278- Humic Haploxerands,Outwash- modal pit
329

340

352

365-burn

366-burn

371

381

L357- Cragwash, modal pit

L358- Sueredo modal- Site location



Ecological Site Descriptions for Lassen Volcanic National Park, California 95

1.4- Forest regeneration
214

Plots not assigned to community type:
131- Typic Vitrixerands, Bouldery modal pit

132

143

Type Locality:

State: CA
County: Shasta
Township: 31N
Range: 4E
Section: 10
Datum: NAD83
Zone: 10
Northing: 4490409
Easting: 626602
General Legal Description: This site is just east of the Lassen Park Road, about .82 miles southeast of Lost

Creek Organizational Campground.
Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator (UTM) system: NAD83104490409626602

Relationship to Other Established Classifications:

Forest Alliance = Abies concolor - White fir forest; Association = (no matching species).
(Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M. 2009. A Manual of California
Vegetation. 2nd ed. California Native Plant Society Press. Sacramento, California.)
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Cryic Coarse Loamy Colluvial Slopes

Tsuga mertensiana / / Lupinus obtusilobus - Cistanthe umbellata var. umbellata
(mountain hemlock / / bluntlobe lupine - Mt. Hood pussypaws)

Site ID: F022BI104CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Moraine, (2) Mountain slope, (3) Cinder cone

Elevation (feet): 6,960-9,160

Slope (percent): 1-80, but generally 15-60

Water Table Depth (inches): N/A

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: North, East, West

Mean annual precipitation (inches): 37.0-125.0

Primary Precipitation: Snow from November to May

Mean annual temperature ranges from 38 to 43 degrees F (3 to 6 degrees C)

Restrictive Layer: Densic layer or bedrock between 20 to 60 inches or more

Temperature Regime: Cryic

Moisture Regime: Xeric

Parent Materials: Tephra over till, tephra over colluvium, or in colluvium derived from volcanic
rock

Surface Texture: (1) Stony medial loamy sand, (2) Gravelly ashy sandy loam, (3) Very gravelly
ashy fine sandy loam

Surface Fragments <=3" (% Cover): 20-65

Surface Fragments > 3" (% Cover): 0-10

Soil Depth (inches): 20-60+

Vegetation: Mountain hemlock (Tsuga mertensiana) forests dominate this ecological site, located
just below or intermixed with whitebark pine forests.

Notes: This site is found near timberline on the flanks of Lassen Peak and on some of the nearby
peaks.
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Physiographic Features

This ecological site is found on glacial headlands, moraines, and cinder cones between 6,960
and 9,160 feet in elevation. Slopes range from 1 to 80 percent, but the majority of this site is on
15 to 60 percent slopes. This site is associated with northern aspects but is found in cooler
positions on all aspects.

Landform: (1) Moraine
(2) Mountain slope
(3) Cinder cone

Minimum Maximum
Elevation (feet): 6960 9160
Slope (percent): 1 80
Water Table Depth (inches):
Flooding:
Frequency: None None
Duration: None None
Ponding:
Depth (inches):
Frequency: None None
Duration: None None
Runoff Class: Medium High
Aspect: North
East
West

Climatic Features

This ecological site receives most of its annual precipitation in the form of snow from November
to May. The mean annual precipitation ranges from 37 to 125 inches (940 to 3,175 mm) and the
mean annual temperature ranges from 38 to 43 degrees F (3 to 6 degrees C). The frost free (> 32
degrees F) season is 50 to 85 days. The freeze free (>28 degrees F) season is 60 to 110 days.
Although this data is from several GIS prism layers it may reflect inaccurate levels for the
temperature and precipitation of the upper cinder cones on the east side of the park. It seems that
the precipitation is low and the temperatures are high for this area, but the prism data may not be
detailed enough to capture small cinder cones.

There are no representative climate stations available for this site.
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Minimum Maximum
Frost-free period (days): 50 85
Freeze-free period (days): 60 110
Mean annual precipitation (inches): 37.0 125.0

Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 00 00 00 00 00 00 00 00 00 00 00 0.0
Precip. Max. 0.0 00 00 00 00 00 00 00 00 00 00 0.0
Temp. Min. 0 0 0 0 0 0 0 0 0 0 0 0
Temp. Max. 0 0 0 0 0 0 0 0 0 0 0 0

Climate Stations:
Influencing Water Features

This site is not influenced by wetland or riparian water features.

@)
o))
[92}
w

Wetland Description: System Subsystem

Representative Soil Features

The Terracelake, Humic Xeric Vitricryands, Xeric Vitricryands, tephra over till, and the Xeric
Vitricryands, colluvium soil components are associated with this site. These soils are
moderately deep to very deep, with very low to low AWC. The moderately deep soils have a
densic layer or bedrock between 20 to 40 inches. Permeability is rapid in the upper horizons, but
very slow to impermeable through the densic layer or bedrock. The surface textures are stony
medial loamy sand, gravelly ashy sandy loam, very gravelly ashy fine sandy loam, or gravelly
medial sandy loam, with sandy subsurface textures. These soils formed in tephra over till,

tephra over colluvium, or in colluvium derived from volcanic rock.

This ecological site is associated with the following soil components within the Lassen
Volcanic National Park Soil Survey Area (CA789):

Map Unit/ Component /Comp %

116 Xeric Vitricryands, tephra over till 30

116 Terracelake (highest elevation of this component) 25
116 Humic Xeric Vitricryands, 10

122 Xeric Vitricryands, colluvium 35

136 Xeric Vitricryands, tephra over till, 10

144 Humic Xeric Vitricryands 30

Parent Materials:
Kind: Tephra, Till, Colluvium
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Origin: Volcanic rock
Surface Texture: (1) Stony medial loamy sand
(2) Gravelly ashy sandy loam
(3) Very gravelly ashy fine sandy loam

Subsurface Texture Group: Sandy

Minimum
Surface Fragments <=3" (% Cover): 20
Surface Fragments > 3" (% Cover): 0
Subsurface Fragments <=3" (% Volume): 15
Subsurface Fragments > 3" (% Volume): 10
Drainage Class: Well drained To Well drained
Permeability Class: Rapid To Impermeable

Minimum
Depth (inches): 20
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 3.5
Soil Reaction (0.01M CaCl?2).
Available Water Capacity (inches): 2.1

Plant Communities

Ecological Dynamics of the Site

Maximum

65
10
65
40

Maximum

7.3

3.5
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Mountain hemlock (Tsuga mertensiana) forests dominate this ecological site, located just below

or intermixed with whitebark pine forests. This site is found near timberline on the flanks of

Lassen Peak and on some of the nearby peaks.

This area is buried with deep snow from November to June and remains cool for most of the
year. Several physiological adaptations allow mountain hemlock to survive in this cold

environment. It has maximum photosynthesis rates at colder temperatures than lower elevation

trees; it closes its stomata to reduce water loss during its dormant period; and the tips of

Mountain hemlock are very flexible, which reduce snow build up and stem breakage (Arno and

Hammerly, 1984).

Timberline trees are able to withstand extremely cold winter conditions when they are dormant
but need at least a 2 month frost free growing season in the summer. During this short growing
season, usually in July and August, the new growth of mountain hemlock is susceptible to frost.

The new shoots are soft and succulent and need time to "ripen” (Arno and Hammerly, 1984).
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The duration of the growing season is crucial for seedling establishment.

Snow burial can help protect the trees from strong winter winds, desiccation from warm winter
winds and sunny winter days, from extreme cold, and from repeated freezing and thawing (Arno
and Hammerly, 1984). Snow burial, however, can be detrimental as well. In some areas, the
portion of the tree exposed above the snow can die back leaving, short multi-stemmed trees.
Snow creep can create pistol butted trees, and avalanches can destroy swaths of forest.

The fire return intervals for mountain hemlock forests in this area are poorly documented but
they may be between 400 to 800 years (Tesky, 1992). Nine fires are documented for the
mountain hemlock zone in Lassen Volcanic National Park between 1933 and 1977, resulting in
a single tree being burned. Lightning strikes are very common in this area but the fuel loads and
their capacity to carry fire is low. Even if fire started to spread, these forests are often dissected
by wind exposed ridges and rock outcrops.

Reestablishment of mountain hemlock after a fire or other disturbance is often slow, and in
some areas, it never regains its tree-like stature (Arno and Hammerly, 1984).

Mountain hemlock is not generally as susceptible to forest pathogens as the lower elevation
conifers, but trees over 80 years old are very susceptible to laminated root rot (Phellinus weiri).
Laminated root rot can rapidly spread by root contact and kill acres of forests (Tesky, 1992).

Other common fungal and parasitic pests of mountain hemlock include several heart rots, of
which Indian paint fungus (Echinodontium tinctorum) is the most common and damaging,
various needle diseases, snow mold (Herpotrichia nigra), and dwarf-mistletoe (Arceuthobium
tsugense) (Tesky, 1992).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and
amounts of ground and surface materials, canopy characteristics, community phase species,
production and composition, and growth), it typically does not represent the absolute range of
characteristics nor an exhaustive listing of species for all the dynamic communities within each
specific community phase.
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State and Transition Diagram

State-Transition Madel - Ecological Site FO22BI104CA
Tsuga merensiana/Lupinus oblusilobus
{Mountain hemlock/bluntiobe luping)

1. Reference State

1.1
Mountain hemlock/bluntlobe lupine
Owverstory structure: Multi-story
Tree canopy: 20-50% (5-15%)
Tree age: 125+ years (60-125 years)

1.35/ \Ja

1.3 1.2

Mountain hemlock/bluntlobe 12a Mountain hemlock/bluntlobe
lupine <— | lupine/western needlegrass
Cwerstory structure: Mostly single Overstory structure: Developing
story seedlings-saplings with scattered forbs
Tree canopy: 15-35% 1.3b > grasses
Tree age: 30-125 years ; Tree canopy: upto 15%

Tree age: up to 30 years
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Reference - State 1

Mountain hemlock/bluntlobe lupine - Community Phase 1.1
i |

g ph

MontainHeIockFor

This is a long lived stable mountain hemlock (Tsuga mertensiana) forest. Trees can live for 800
years but a mature forest may be 100 to 400 years old. In protected areas trees may be over 90
feet tall with 50 percent canopy cover. In areas exposed to wind, the forest remains more open
with shorter trees.
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Community Phase Pathway 1.1a
Fire, disease, wind-throw, avalanches, and/or winter desiccation create small canopy gaps for
regeneration.

Mountain hemlock/bluntlobe lupine Plant Species Composition:

Forb Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Forb 16 433
Holboell's rockcress ARHO2 Arabis holboellii 0 1 0 1

Mt. Hood pussypaws CIUMU Cistanthe umbellata 0 2 0 1
var. umbellata

bluntlobe lupine LUOB Lupinus obtusilobus 16 430 2 50
. Annual Production Foliar Cover
Grass/Grasslike in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 0 121
western needlegrass ACOC3 ‘Ww 0 55 0 7
occidentale
sedge CAREX  Carex 2 16 1 8
spike trisetum TRSP2 Trisetum spicatum 0 50 0 10
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Shrub 0 2
pioneer rockcress ARPL Arabis platysperma 0 2 0 2
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 2 25

mountain hemlock  TSME Tsuga mertensiana 2 25 1 10
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Annual Production by Plant Type:
Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 0 24 121
Forb 16 302 433
Shrub/Vine 0 1 2
Tree 2 10 25
Total: 18 337 581

Structure and Cover:

Ground Cover

Vegetative Cover Minimum Maximum
Grass / Grasslike 1% 9%
Forb 2% 65%
Shrub/ Vine 0% 1%
Tree 25% 60%

Non-Vascular Plants
Biological Crust

Non-Vegetative Cover Minimum Maximum
Litter 40% 60%
Surface Fragments > 0.25" and <= 3" 5% 30%
Surface Fragments > 3" 5% 45%
Bedrock 0% 10%
Water 0% 0%
Bare Ground 2% 10%

Structure of Canopy Cover

Height Above | Grasses/Grasslike Forbs Shrubs/Vines Trees
Ground Minimum Maximum Minimum |Maximum Minimum |Maximum |Minimum |Maximum
<=0.5 feet 1% 8% 0% 1%
>0.5-<1 feet 0% 5% 0% 2%
>1-<=2 feet 2% 65% 0% 1%
>2-<4.5 feet 0% 1%
> 4.5 -<=13 feet 0% 5%
> 13 - <40 feet 5% 15%
< 40 - >= 80 feet 20% 60%
>80 - <120 feet 0% 5%
>= 120 feet

Forest Overstory:

Canopy cover ranges from 20 to 50 percent with an average of 25 percent. Basal area ranges
from 110 to 200 ft2/acre.
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Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
20 25 50

Forest Canopy (all species > 13' height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
mountain hemlock
Tsuga mertensiana TSME N 20.0 50.0

Forest Understory:

The understory is generally sparse but bluntlobe lupine (Lupinus obtusilobus) flourishes in
some areas. Other common plants are western needlegrass (Achnatherum occidentale),
Holboell's rockcress (Arabis holboellii), pioneer rockcress Arabis platysperma carex (Carex
SP.), Mt. Hood pussypaws (Cistanthe umbellata var. umbellata), and spike trisetum (Trisetum
spicatum).

Forest Understory Canopy Cover Summary (all species < 13 feet in height)

Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 0 7.0

sedge

Carex CAREX N 1.0 8.0

spike trisetum

Trisetum spicatum TRSP2 N 0 10.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol  Nativity Low % High%  Bottom  Top
Holboell's rockcress
Arabis holboellii ARHO2 N 0 1.0

Mt. Hood pussypaws
Cistanthe umbellata var.

umbellata CiluMU N 0 1.0
bluntlobe lupine
Lupinus obtusilobus LUOB N 2.0 50.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top

pioneer rockcress
Arabis platysperma ARPL N 0 2.0
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Understory - Plant Type: Tree

Cover Cover Canopy Canopy
Low High Height Height

Name Symbol Nativity % % Bottom Top
mountain hemlock
Tsuga mertensiana TSME N 1.0 10.0

Mountain hemlock/bluntlobe lupine/western needlegrass - Community Phase 1.2

Small scale disturbances from wind-throw, disease, single tree mortalities from lightning
strikes, snow creep, and small avalanches are possible in this ecological site. Mountain hemlock
has a shallow root system and is susceptible to wind-throw. These disturbances create small
gaps for mountain hemlock regeneration.

Canopy fires are uncommon in this mountain hemlock community phase but may occur if there
are sufficient fuels and the right climatic conditions for fire to spread.

Mountain hemlock is able to reproduce by layering and by seed. Trees that reproduce by
layering create a circle of young trees around the original tree. Mountain hemlock seedlings
prefer partial shade. Seeds are winged and are wind dispersed. Mountain hemlock produces
cones in 3 year intervals with almost no cone production between intervals. For the seeds to
establish, a good seed crop is needed with favorable temperature and moisture conditions.
Mountain hemlock establishes well during years of lower than normal April snowpack depths,
which provides a longer snow-free growing season (Taylor, 1995). Adequate summer moisture
is also important.

Growth of the seedlings is very slow at first. In a study of mountain hemlock recruitment in
Lassen Volcanic Park, 30 cm tall seedlings were 29 years old (Taylor, 1995).

Lupines, grasses, and other forbs are present.

Community Phase Pathway 1.2a
With time and growth mountain hemlock increases in basal area, height and cover.

Mountain hemlock/bluntlobe lupine - Community Phase 1.3

Even under favorable conditions this community phase may require over 100 years for the slow
growing hemlocks to slowly regain a forest structure. In one study of the regrowth of mountain
hemlock after a laminated root rot die-off, regrowth of the forest was very slow. Due to the slow
and continual recruitment of mountain hemlock, an unevenly aged forest will develop (Boone
et. al. 1988).

If disturbances such as fire, clear-cutting or disease create large canopy openings, the trees may
have difficulty reestablishing as a forest site. The lack of a nearby seed source, exposure to
severe winds, or lack of protective shade may reduce a formerly forested site to a more open
Krummbholz statured forest.
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Community Phase Pathway 1.3a
With time and growth, mountain hemlock increases in basal area, height and cover.

Community Phase Pathway 1.3b

Fire, disease, wind-throw, avalanches, and/or winter desiccation create small canopy gaps for
regeneration.

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation
mountain TSME 61 65 58 67 70 990  100TA Barnes, George H. 1962. Yield of even-
hemlock aged stands of western hemlock. USDA,

Forest Service. Pacific Northwest Forest
and Range Experiment Station Technical
Bulletin 1273.

Animal Community:
Mountain hemlock forests provide cover and forage for wildlife species. Some birds eat the
mountain hemlock seeds. In some areas the understory provides decent forage (Tesky, 1992).

Plant Preference by Animal Kind:

Hydrology Functions:
This site is in the soil hydrologic groups A and B.

Recreational Uses:
This site is located on or near alpine peaks and ridges. This area is often steep but provides
scenic views. Trails may need special planning to avoid erosion.

Wood Products:

Mountain hemlock is rarely harvested for commercial uses because of its inaccessibility. If
harvested, it is usually sold with western hemlock. The wood is moderately strong and used as
small lumber, pulp, interior finish, cabinetry, crates, flooring and ceilings (Tesky, 1992).

Other Products:
Mountain hemlock is sometimes planted as an ornamental tree.
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Other Information:
Site index documentation:

Barnes (1962) developed site curves and yield estimates for western hemlock which were used
to roughly approximate forest site productivity for mountain hemlock. Low to High values of
Site index and CMAI (culmination of mean annual increment) give an indication of the range of
inherent productivity of this ecological site. Site index relates to height of dominant trees over a
set period of time and CMAI relates to the average annual growth of wood fiber in the
boles/trunks of trees. Site index and CMAI listed in the Forest Site Productivity section are in
units of feet and cubic feet/acre/year, respectively. Both site index and CMALI are estimates; on-
site investigation is recommended for specific forest management units for each soil classified
to this ecological site. The historical and actual basal area of trees within a growing stand will
greatly influence CMAI.

Trees appropriate for site index measurement typically occur in older stands of community
phase 1.3. They are selected according to guidance in Barnes (1962).

Supporting Information

Associated Sites:

Site Name Site ID Site Narrative

Cryic Gravelly Or Ashy Sandy Loam F022BI111CA  This ecological site is a sub-alpine mixed conifer forest generally

Gentle Slopes found just below the pure hemlock forests, but it intermingles in
some areas.

Cirque Floor R022BI205CA  This rangeland site has high cover of lupine and is found on cirque
bottoms.

Similar Sites:

Site Name Site ID Site Narrative

Upper Cryic Slopes F022BI1124CA  This open mountain hemlock-whitebark pine forest is often stunted

and windblown and is found at timberline.

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
There following vegetation plots were used to describe this ecological site:

789149
789171- Site location
789207
789265
789326
789345
789387
789398
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Type Locality:

State: CA
County: Shasta
Township: 30N
Range: 4E
Section: 12
Datum: NADS83
Zone: 10
Northing: 4482249
Easting: 629292
General Legal Description: This site is about 650 feet north of the trailhead that starts at Highway 89 and goes

down to Paradise Meadows and Terrace Lake.
Latitude Degrees:
Latitude Minutes:

Latitude Seconds:

Latitude Decimal:

Longitude Degrees:
Longitude Minutes:
Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator (UTM) NAD83104482249629292
system:

Relationship to Other Established Classifications:

Forest Alliance = Tsuga mertensiana — Mountain hemlock forest; Association = (no matching
species). (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M. 2009. A Manual of
California Vegetation. 2nd ed. California Native Plant Society Press. Sacramento, California.)

Other References:
Arno, Stephen F. and Hammerly, Ramona p. 1984. Timberline, Mountain and Artic Forest
Frontiers. The Mountaneers, Seattle, WA.

Barnes, George H. 1962. Yield of even-aged stands of western hemlock. USDA, Forest Service.
Pacific Northwest Forest and Range Experiment Station Technical Bulletin 1273.

Boone, Richard D.; Sollins, Phillip; and Cromack, Kermit Jr, 1988. Stand and Soil Changes
Along A Mountain Hemlock Death and Regrowth Sequence. Ecology, Vol. 69, No. 3 (Jun.,
1988), pp. 714-722.

Means, Joseph E. Tsuga mertensiana (Bong.) Carr. Mountain Hemlock. In. Burns, Russell M;
Honkala, Barbara H.; [Technical coordinators] 1990. Silvics of North America: Volume 1.
Conifers. United States Department of Agriculture (USDA), Forest Service, Agriculture
Handbook 54.
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Parker, Albert J. 1991. Forest/Environment Relationships in Lassen Volcanic National Park,
California, U.S.A. Journal of Biogeography, Vol. 18, No. 5, Sept., 1991. pp. 543-552.

Taylor, Alan H. 1995. Forest Expansion and Climate Change in the Mountain Hemlock (Tsuga
mertensiana) Zone, Lassen Volcanic National Park, California, U.S.A. Artic and Alpine
Research, Vol. 27, No. 3, 1995, pp. 207-216.

Tesky, Julie L. 1992. Tsuga mertensiana. In: Fire Effects Information System, [Online].
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire
Sciences Laboratory (Producer). Available: http://www.fs.fed.us/database/feis/ [2008, June 16].

Site Description Approval:
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Sandy Loam Debris Flow On Stream Terraces

Pinus contorta var. murrayana - Populus tremuloides / / Elymus glaucus
(Sierra lodgepole pine - quaking aspen / / blue wildrye)

Site ID: F022BI105CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Stream terrace

Elevation (feet): 6,120-6,350

Slope (percent): 0-8

Water Table Depth (inches): 10 to 60

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: No Influence on this site

Mean annual precipitation (inches): 45.0-61.0

Primary precipitation: Snow from November to April

Mean annual temperature: 41 to 44 degrees F (5 to 6.6 degrees C)
Restrictive Layer: None

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Material: 1915 eruption debris deposited over preexisting alluvial soil
Surface Texture: (1) Ashy very fine sandy loam

Surface Fragments <=3" (% Cover): 0-20

Surface Fragments > 3" (% Cover): 0-10

Soil Depth (inches): >60

Vegetation: Quaking aspen (Populus tremuloides) and Sierra lodgepole pine (Pinus contorta var.
murrayana); Sierra lodgepole pine is encroaching upon the aspen.

Notes: Primarily located along Hat Creek in Lassen Volcanic National Park.
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Physiographic Features

This ecological site is found along Hat Creek on low stream terraces between 6,120 and 6,350
feet in elevation. Slopes range from 0 to 8 percent. This site has a water table that fluctuates
from 10 inches below the surface to below 60 inches.

Landform: (1) Stream terrace
Minimum Maximum

Elevation (feet): 6120 6350
Slope (percent): 0 8
Water Table Depth (inches): 10 60
Flooding:

Frequency: None None

Duration: None None
Ponding:

Depth (inches):

Frequency: None None
Duration: None None
Runoff Class: Very high Very high

Aspect: No Influence on this site

Climatic Features

This ecological site receives most of its annual precipitation in the form of snow from November
to April. The mean annual precipitation ranges from 45 to 61 inches (1,143 to 1,549 mm). The
mean annual temperature ranges from 41 to 44 degrees F (5 to 6.6 degrees C). The frost free
(>32 degrees F) season is 60 to 85 days. The freeze free (>28 degrees F) season is 79 to 202 days
(MZL).

The information in the tables below is from the Manzanita Lake Climate Station, which is
located approximately 6 miles east of this site and 400 feet higher in elevation. The average
annual snow depth (at the Manzanita Lake climate station) reaches its peak depth of 25 inches in
February. Snow is normally melted by June and does not begin to accumulate again until
November.

Minimum Maximum
Frost-free period (days): 60 85
Freeze-free period (days): 79 202

Mean annual precipitation (inches): 45.0 61.0
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Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 21.0 03 137 056 016 00 00 00 00 0.0 0.04 00
Precip. Max. 18.54 13.68 14.05 10.78 10.23 6.09 2.52 457 6.36 14.76 15.45 19.42
Temp. Min.  20.2 21.0 231 27.6 346 409 455 441 404 34.0 26.7 221
Temp. Max. 41.0 427 450 512 605 69.9 789 776 716 605 472 420

Climate Stations: (1) 045311, Manzanita Lake, CA. Period of record 1949 - 2005

Influencing Water Features

This ecological site is not influenced by wetland or riparian water features, but it is found on
stream terraces.

Wetland Description: System Subsystem Class

Representative Soil Features

This ecological site is associated with the Vitrandic Xerofluvents debris flows soil component.
This component is very deep and somewhat poorly drained, with low AWC in the upper 60
inches of soil. 10 to 50 inches of debris from the 1915 eruption of Lassen Peak is deposited over
the preexisting alluvial soil. There are a few inches of fresh organic material over several C
horizons and one buried A horizon. The upper C horizons have ashy-very fine sandy loam
textures. This material is from reworked debris material that overlays the coarser textured initial
debris material. The initial debris material in the lower C horizons has ashy loamy coarse sand
textures and gravel increases with depth, from 6 to 60 percent. The buried A horizon has a very
gravelly ashy fine sandy loam texture.

This ecological site is associated with the following soil components within the Lassen Volcanic
National Park Soil Survey Area (CA789):

Map unit Component / Component %
138 Vitrandic Xerofluvents, debris flows / 80

Parent Materials:
Kind: Debris fall deposits, Alluvium
Origin: Volcanic rock

Surface Texture: (1)Ashy very fine sandy loam
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover): 0 20
Surface Fragments > 3" (% Cover): 0 10
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Subsurface Fragments <=3" (% Volume): 0 45
Subsurface Fragments > 3" (% Volume): 0 5

Drainage Class: Somewhat poorly drained To Somewhat poorly drained
Permeability Class: Moderate To Moderate

Minimum Maximum
Depth (inches): 60
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.6 7.3
Soil Reaction (0.01M CaCl2):
Available Water Capacity (inches): 1.06 7.43

Plant Communities

Ecological Dynamics of the Site

This ecological site is characterized by the presence of quaking aspen (Populus tremuloides) and
Sierra lodgepole pine (Pinus contorta var. murrayana). It is primarily located along Hat Creek in
Lassen Volcanic National Park. Sierra lodgepole pine is encroaching upon the aspen throughout
this area.

The 1915 eruption of Lassen Peak buried this area with 10 to 50 inches of coarse debris material.
After deposition, the water that was held in the debris drained out and caused flooding and
erosion across the valley. To varying degrees, these disturbances buried and removed the
preexisting vegetation. As a consequence the valley bottom opened for colonization by pioneer
plant species. Quaking aspen and Sierra lodgepole pine are both shade intolerant species that
regenerate well after disturbances. It is not documented, but the presence, distribution, and age of
the aspen and Sierra lodgepole pine indicate that they may have established concurrently after
the debris flow. Proximity to Sierra lodgepole pine and aspen seed sources, or surviving aspen
roots, would affect the distribution of aspen and lodgepole pine across the valley. Aspen grow
taller more quickly than Sierra lodgepole pine and may have initially been more dominant. After
aspen reaches its maximum height however, Sierra lodgepole pine will continue to grow and
eventually dominate the aspen canopy. Hat Creek may have braided through the original debris
deposits until it developed its current channel. If aspen were already established nearby, suckers
could shoot up in the abandoned channel before lodgepole pine could compete, which could
account for some of the pure aspen stands.

Quaking aspen is unique because of its clonal growth characteristics. This is best seen in fall
when separate patches of trees will exhibit different colors of yellow, gold, and orange. The
different colors represent the different genetic clones, which respond differently to stress factors
and seasonal changes. It is commonly believed that aspen was a pioneer on glacial outwash
plains after the glaciers retreated. The fresh glacial outwash would have provided the ideal



Ecological Site Descriptions for Lassen Volcanic National Park, California 117

substrate of deep, exposed moist soils for aspen seedling development. Genetic studies have
indicated that aspen rarely reproduce from seed and may not have produced many new seedlings
since the last major ice age. Although aspen doesn’t regenerate often from seed, it spreads
prolifically by root sprouts called suckers. The suckers are part of a clone. Although clones tend
to be either male or female, some are hermaphrodites. The clones regenerate after sudden canopy
removal caused by disturbances such as fire, disease or insect infestations. Without fire or other
disturbances, aspen stands fail to produce suckers because of hormonal inhibitors. The
movement of the hormone that suppresses suckering is reduced when the tree canopy is killed or
stressed, which allows another hormone to stimulate suckering (Bartos, 2001). Young aspen
clones and mature trees grow best in full sunlight. Aspen trees can to live to be 150 years or
older, but often aspen stands tend to deteriorate after 80 to 100 years without disturbance. One
report documents a male aspen clone in Utah that covers 17.2 acres and has 47,000 stems. They
estimate the age of this clone to be 1 million years old (Howard, 1996; Mitton and Grant, 1996).

Aspen stands can be seral to conifer or stable climax communities depending on the site
characteristics. This site is a seral aspen site because of the ability of Sierra lodgepole pine to
establish in the area. While stable aspen stands tend to be associated with Mollisols exhibiting
pachic, argic or boralfic characteristics, which have high organic matter content and relatively
high pH ranges, the soils of the seral stands tend to be associated more often with typic Alfisols,
some with mollic characteristics but with lower organic matter content and lower pH ranges. The
soils associated with this seral aspen site are Vitrandic Xerofluvents, debris flows. These soils
are young and poorly developed, composed of relatively fresh debris flow material. They have
not developed an A horizon and have only a few inches of fresh organic matter on the surface.
The buried soil encountered at about 50 inches has an Ab horizon with a very gravelly ashy fine
sandy loam texture. High water tables often inhibit conifer encroachment and allow aspen to
remain as a stable climax species. This site has a seasonally high water table at 10 inches but it
lowers though-out the season and does not inhibit Sierra lodgepole pine.

Although soil morphology changes and is different for conifer and aspen forests, the changes do
not seem to be significant enough to preclude either species from this site. (Bartos and Amacher,
1998). Soils under stable aspen sites tend to have higher pH values than those for conifer soils,
and organic matter occurs within the soil profile rather than being concentrated at or above the
surface as in conifer sites.

Water use may be less in aspen sites than for coniferous sites, creating the potential for more
runoff and free water in aspen dominated forests.

Grazing by ungulates can severely impact regeneration of aspen, but at this time grazing does not
seem to have a significant impact in Lassen Volcanic National Park.

Sierra lodgepole pine is a long lived conifer that commonly attains heights of 90 to 100 feet, with
an average dbh of 16.5 inches. It has 1.2 to 2.4 inch long needles in bundles of two. The cones
are non-serotinous, meaning that they release their seeds without fire. Older trees can be prolific,
reliable seed producers, with good seed crops occurring every 1 to 3 years. Cones first appear
between the ages of 4 and 8. Although usually seral to more shade tolerant conifers such as red
fir and white fir, Sierra lodgepole pine forms an edaphic climax in cold pockets and wet areas
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typified by this site.

The historic fire regime for aspen is poorly understood. Pure seral aspen stands unsuitable for
conifer encroachment are generally considered fire safe corridors and may not experience a
canopy fire for 300 years. The seral aspen stands are self-perpetuating. When the overstory dies
back from disease or natural senescence, the aspen will regenerate in the openings because there
IS no competition from conifers. When conifers encroach into an aspen stand, fuel loads
accumulate and the potential for a canopy fire increases.

Different plant pathogens and pests can kill or severely impact the health of aspen, including
several fungal stem canker diseases. The more common and serious cankers are the sooty-bark
canker (Encoelia pruinosa), black canker (Ceratocystis fimbriata), Cryptosphaeria
(Cryptosphaeria populina) and Cytospora canker (Cytospora chrysosperma). These stem cankers
enter the aspen through wounds in the bark, creating abnormal growth and often blackish
cankers. The sooty-bark canker and the Cryptosphaeria canker fungi can kill a tree in just one to
ten years while others may never Kill the tree. These fungi are a natural part of the aspen ecology
and essential in bringing death to older trees and creating a new cycle of regeneration (Johnson et
al.).

White trunk rot fungus (Phellinus tremulae) decays the base of the aspen tree, reducing wood
quality and weakening the structure of the tree. This rot tends to infest older trees, making them
susceptible to wind throw. The white truck rot fungus develops hoof shaped conks that can aid in
identification of infected trees (Ostry et al., 1983).

Other pathogens are the root diseases like Armillaria spp., which can weaken the tree and often
cause wind throw. Various boring insects and beetles also attack aspen but generally do not Kill
the tree. Attacks can lead to secondary infections by stem cankers when holes are created in the
aspen bark. Foliage diseases such as ink-spot (Ciborina whetzelii) and defoliating insects such as
aspen tortrix (Choristoneura conflictana) and western tent caterpillar (Malacosoma californicum)
generally do not kill aspen trees unless severe infestations continue for several years. Again, all
of these diseases and pests are parts of the natural cycle of aspen ecology (Shepperd et al., 2001).

The major pathogens that affect Sierra lodgepole pine are Annosus root disease (Heterobasidion
annosum) Lodgepole pine dwarf mistletoe (Arceuthobium americanum) and the mountain pine
beetle (Dendroctonus ponderosae).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

Volcanic National Park, California

State-Transition Model - Ecological Site FO22BI105CA

Pinus contorta var. murrayana-Populus fremuloides/Elymus glavcus

(Sierra lodgepole pine -quaking aspen/blue wildrye)

1. Reference State

11
Sierra lodgepole pine-aspen/biue wildrys
Owerstory structure: Two story - lodgepole pine over

declining aspen
1 .43T 1.4b
1.4

Tree canopy: 55-85%
Aspen-Sierra lodgepole pinefblue wildrye

Tree age: 80+ years

1.2
Aspen-Sierma lodgepole pine/blug
wildrye
——> | Owverstory structure: Aspen sprouts,
pine seedlings, forbs and grasses
Tree canopy: 50 to 90%
Tree age: up to 10 years

l,‘-zﬂ Tt.an

1.3
Aspen-Sierra lodgepole pinel bue wildrye

M

aspen and lodgepole pine
Tree canopy, 45-75%
Tree age: 45-90 years

Owverstory structure: Single story mosaic of 1.33

Owerstory structure: Single story aspen wilth
lndgepole pine individuals & patches

Tree canopy: 35-75%

Tree age: 10-45 years

119

i,TT

T RrR2

2 Altered State
Sierra lodgepole pine/blue

2.4a Tree canopy: 45-65%
Tree age: 125+ years (< 1

k4

Cvarstory struciure: Multi-aged irregular

2.1
wildrye

25-year age classes in gaps)

2.13‘1’

'

12.1!:1
2.2

Sierra lodgepole pine/blue wildrye
Cwverstory structure: Single story
seedlings and saphngs

Tree canopy: 40 to 55%

Tree age: up to 40 years

2.2a 2.4h 2.5h

23
Sierra lodgepole pineitter
Owerstory struclure: Single story seedlings
and saplings
Tree canopy: 50 1o 80%
Tree age: up to 40 years

A
2.3al T 2.5a

2.4
Sierra lodgepole pinefblue wildrye
Owverstory structure: Multi-aged irregular
Tree canopy. 35-65%

25
Sierra lodgepole pinellitter
Owerstory structure: Dense even-aged
Tree canopy: 60-90%
Tree age: 40 1o 125 years

Tree age; 40-125 years 2dc
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Reference - State 1

Sierra lodt

s

gpole
Ry .

ine-aspen/blue wildrye - Community Phase 1.1
W Fy T s T ¥ e

Sierra lodgepole pine-aspen forest

This is the reference community phase for this ecological site. Most of the ecological site is
presently in this community phase as there has been very little disturbance since the debris flow
of 1915. A dense forest of 80 to 90 year old Sierra lodgepole pine is present with a grassy
understory. Areas of bark beetle infestations and wind throw have created small gaps within the
dense forests. These gaps may allow for regeneration of Sierra lodgepole pine and stimulate
aspen suckers. In order for the aspen suckers to survive, the gaps would have to have a low
recruitment of lodgepole pine seedlings and be large enough to allow for direct sunlight to reach
the aspen through the surrounding canopy. These gaps break up the uniformity of the forest
overtime, but are probably not sufficient for healthy aspen regeneration. The mature aspen and
young suckers occur in the denser areas of the forest as well, but are crowded and overshadowed
by lodgepole pine. Aspen stands begin to deteriorate after about 80 years due to the build up of
pathogens. Without sudden canopy disturbance there will not be a flush of aspen suckers and
Sierra lodgepole pine may fill in the decaying aspen stand rather than younger aspen. Fossorial
animal activity enhances germination of lodgepole pine under the decaying aspen canopy.
Nearby in Pine Creek, Sierra lodgepole pine and white fir are established within the aspen stand.
The young aspen suckers have a powdery mildew on their leaves caused by a fungi (Uncinula
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adunca) and a disease, most likely shepherd’s crook (Venturia macularis), is causing a
blackening and wilting of the twigs and foliage of the young shoots. These are natural pathogens,
but wetter than normal springs and/or increased shade from the conifer canopy may increase the
rate of infection and reduce overall vigor of the aspens (Smith, et, 2006).

Community Phase Pathway 1.1a

In the event of a severe canopy fire or a clear-cut and prescribed burn, the old growth forest
would return to the aspen regeneration community (Community 1.2). The overstory Sierra
lodgepole pine will succumb to these fires because of their thin bark and shallow root systems
(Kocher, 2005). A variable amount of Sierra lodgepole pine regeneration will co-develop with
the aspen.

Transition - T1

The transition to State 2 may occur with the prolonged absence of fire or other disturbances,
which would cause canopy mortality. If the lodgepole pine forest exists for a long enough period
the aspen clones may completely die out and not regenerate after fire

Sierra lodgepole pine-aspen/blue wildrye Plant Species Composition:

Forb Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Forb 3 45
common yarrow ACMI2 Achillea millefolium 1 5 1 3
spreading Gayophytum
groundsmoke GADI2 diffusum 0 5 0 5
Gray's licorice-root  LIGR Ligusticum grayi 2 35 1 8

. Annual Production Foliar Cover
Grass/Grasslike in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 22 260
western needlegrass ACOC3 Ach_naw 2 30 1 5
occidentale
California brome BRCAbS Bromus carinatus 0 30 0 5
sedge CAREX  Carex 5 50 1 10
squirreltail ELEL5 Elymus elymoides 5 50 1 8
blue wildrye ELGL Elymus glaucus 10 100 2 30
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High

0 -Shrub 0 65
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whitestem

RIIN2 Ribes inerme 0 65 0 5
gooseberry S
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 2 110
white fir ABCO Abies concolor 0 15 0 5
Sierra lodgepole pine PICOM Pinus contorta var. 2 20 2 15
murrayana
quaking aspen POTR5 Populus tremuloides 0 75 0 5

Annual Production by Plant Type:
Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 22 110 260
Forb 3 20 45
Shrub/Vine 0 10 65
Tree 2 50 110
Total: 27 190 480

Structure and Cover:

Ground Cover

Vegetative Cover Minimum Maximum
Grass / Grasslike 15% 65%
Forb 1% 15%
Shrub/ Vine 0% 10%
Tree 30% 65%

Non-Vascular Plants
Biological Crust

Non-Vegetative Cover Minimum Maximum
Litter 85% 95%
Surface Fragments > 0.25" and <= 3" 0% 2%
Surface Fragments > 3" 0% 2%
Bedrock

Water

Bare Ground 0% 15%

Forest Overstory:
Sierra lodgepole pine dominates this forest with up to 80 percent canopy cover. Trees are 85 to
100 feet tall with 15 to 20 inch dbh. Basal area ranges from 120 to 190 ft2/ acre. The height for
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the quaking aspen ranges from 80 to 90 feet. There is much standing dead and downed trees from
both species.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
35 50 85

Forest Canopy (all species > 13' height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
white fir

Abies concolor ABCO N 0 0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 33.0 75.0

quaking aspen

Populus tremuloides POTR5 N 2.0 10.0

Forest Understory:

The understory is dominated by grasses such as blue wildrye (Elymus glaucus), western
needlegrass (Achnatherum occidentale), squirreltail (Elymus elymoides) and California brome
(Bromus carinatus). Other common species include yarrow (Achillea millefolium), sedges
(Carex spp.), spreading groundsmoke (Gayophytum diffusum), whitestem gooseberry (Ribes
inerme) and Gray's licorice-root (Ligusticum grayi), with diverse other low cover plants.
Quaking aspen (Populus tremuloides) sprouts are few and unhealthy.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 1.0 5.0
California brome

Bromus carinatus BRCA5 N 0 5.0
sedge

Carex CAREX N 1.0 10.0
squirreltail

Elymus elymoides ELEL5 N 1.0 8.0
blue wildrye

Elymus glaucus ELGL N 2.0 30.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top

common yarrow
Achillea millefolium ACMI2 N 1.0 3.0

spreading groundsmoke
Gayophytum diffusum GADI2 N 0 5.0
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Gray's licorice-root
Ligusticum grayi LIGR N 1.0 8.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
whitestem gooseberry
Ribes inerme RIIN2 N 0 5.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
white fir

Abies concolor ABCO N 0 2.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 2.0 15.0

quaking aspen

Populus tremuloides POTR5 N 0 5.0

Aspen-Sierra lodgepole pine/blue wildrye - Community Phase 1.2

After a canopy replacing event such as fire, disease or insect infestation, young aspen suckers
will sprout prolifically from the surviving roots. Very dense root mats are possible, which may
suppress growth of other plants for a short period. Many of the young suckers will die during this
time but overall canopy cover will remain high.

Sierra lodgepole pine is a pioneer species and will also regenerate prolifically after fire via wind
dispersed seed or from seeds stored in the soil. Seedling mortality will ordinarily be high during
this phase, but young dog hair thickets can develop that will begin to self-thin and open up.

The presence of aspen or Sierra lodgepole pine seems to be dependent upon the nearness and
health of aspen roots after a disturbance and the proximity of a Sierra lodgepole pine seed
source.

After a fire, the cover of grasses and forbs will remain high since many of these species will re-
sprout or germinate from seed. Disturbance dependent sun-loving annual and perennial forbs
may have a short lived presence after a fire.

Fires are not frequent in aspen stands because of the high moisture content associated with these
areas. Some reports indicate that the fire frequency for aspen stands is similar or longer than for
the surrounding forest, however. In this case, the surrounding forest would be comprised of
white fir, Jeffrey pine or red fir. The natural fire intervals in these forests range from 5 to 65
years (Bekker and Tayler, 2001; Bancroft, 1979; Taylor et al., 1991).

Community Phase Pathway 1.2a
With time and growth, Community 1.2 progresses to Community 1.3, the young aspen and Sierra
lodgepole pine forest.

Aspen-Sierra lodgepole pine/blue wildrye - Community Phase 1.3
This is a healthy young aspen forest that quickly transitions to a mature aspen grove within 30 to
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40 years. The understory is lush and diverse with patches of aspen suckers in areas of
disturbance. Sierra lodgepole pine has established patches of forest on the upper stream terraces.
The Sierra lodgepole pines are dense and overcrowded, in the absence of disturbance. The aspen
and Sierra lodgepole pine forests form a patch-work across the flats. In areas where Sierra
lodgepole pine and aspen co-exist they may have equal dominance in the upper canopy during
this phase.

Community Phase Pathway 1.3a

This is the natural pathway for this community, which evolves with small patches of relatively
frequent surface and moderate severity fires, and/or partial tree mortality from a pest outbreak.
Manual thinning or prescribed burning can be implemented to replace the natural disturbances
that would normally have removed portions of the tree canopy. This pathway leads to the aspen-
lodgepole pine forest (Community 1.4).

Community Phase Pathway 1.3b

In the event of a canopy fire or high mortality pest attack, this community would return to
Community 1.2.

Aspen-Sierra lodgepole pine/blue wildrye - Community Phase 1.4
This aspen forest tends to have a single canopy with 45 to 75 percent cover. Several clones may
be present as well as suckers in the understory and a lush understory of grasses and forbs.

Sierra lodgepole pine is present throughout this area, generally in-filling from the perimeter of
the aspen stand or in the understory of the aspen. The Sierra lodgepole pine becomes taller than
the aspens, casting shade upon the aspen canopy and reducing their vigor and growth. White fir
is occasionally present.

Community Phase Pathway 1.4a

In the absence of canopy disturbance a Sierra lodgepole pine dominated forest will develop with
few aspen (Community 1.1).

Community Phase Pathway 1.4b
Natural disturbances such as fire, flood or disease remove the overstory canopy of aspen and
Sierra lodgepole pine, allowing for regeneration (Community 1.2).

Altered - State 2

State 2 develops due to a long period with-out canopy disturbance, so when disturbance finally
comes during this state Sierra lodgepole pine will dominate and aspen will be absent in the
regeneration community. Without canopy disturbance, mature aspen die out in the shade of the
Sierra lodgepole pine. The hormones required to induce suckering are not activated and, denied
the sunlight needed for photosynthesis, the aspen roots eventually die. If there is not a nearby
aspen seed source, it is eventually eliminated from the area. After a long period of rest, and
elimination of aspen, Sierra lodgepole pine reproduces prolifically from seed after canopy
removal. The actual time it takes to cross this threshold is unknown but possibly ranges from
200 to 300 years.
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Sierra lodgepole pine/blue wildrye - Community Phase 2.1

This mature Sierra lodgepole pine forest develops with small scale disturbances which create
gaps in the canopy. These gaps (single tree fall to 0.25 acre in size) provide suitable sites for
Sierra lodgepole pine regeneration, and over time, create uneven forest structure and
composition. Several age classes of Sierra lodgepole pine and white fir are present. Several
Sierra lodgepole pines will persist in the tallest overstory and provide a seed source for gap
areas.

Mountain pine beetle (Dendroctonus ponderosae) epidemics are common in older Sierra
lodgepole pine forests. Epidemics often occur in 20 to 40 years cycles and may last for 5 to 7
years. 1/3 to 2/3 of large trees in the forest can be killed during a severe infestation. After an
outbreak, there are many standing dead trees, which gradually fall and create high amounts of
down wood. Fine fuels from recently killed trees (dead needles and twigs both on the ground and
remaining on trees) increase the probability of high mortality fire from ignition sources for
several years. Sierra lodgepole pine will succumb to these fires because of their thin bark and
shallow root systems. After death of the lodgepole overstory from fire or pest attack, watersheds
can release up to 30 percent more water (Cope, 1993).

Community Phase Pathway 2.1a
This pathway is created by a high mortality fire or forest infestation, followed by relatively dense
Sierra lodgepole pine seedling regeneration (Community 2.3).

Community Phase Pathway 2.1b
This pathway is created by a high mortality fire or forest infestation, followed by relatively open
Sierra lodgepole pine seedling regeneration (Community 2.2).

Sierra lodgepole pine/blue wildrye - Community Phase 2.2

This community is dominated by grasses and Sierra lodgepole pine seedlings.This site generally
has less than 500 stems per acre, and develops into a relatively open forest. The seedlings
develop into pole sized trees, with up to 55 percent canopy cover. Grasses and forbs may
increase in cover for a few years.

Community Phase Pathway 2.2a
With time and growth, with small scale canopy disturbances Community 2.2 progresses to the
open Sierra lodgepole pine forest, Community 2.4.

Restoration Pathway - R2

Restoration of this site would be easiest after a natural disturbance, but considerable expense and
maintenance would be needed. Aspen seed or seedlings would need to be reintroduced to the
area while the Sierra lodgepole pine seedlings may need to be removed to eliminate competition.

Sierra lodgepole pine/litter - Community Phase 2.3

This regeneration community phase is defined by dense Sierra lodgepole pine seedlings. More
research is needed to determine the cause of dense versus open seedling establishment, and
appropriate indicators need to be defined which distinguish the two regeneration patterns. For
now, it has been observed that more than 500 to 700 stems of Sierra lodgepole pine per acre can
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cause stagnant forest growth. There are many variables which influence seedling density. Sierra
lodgepole pine produces good seed crops every 1 to 3 years, and seeds are dispersed from late
August to mid October. These seeds can be stored in the soil for several years, but tend to
regenerate from wind dispersed seeds deposited after the fire. Therefore, the season of burn and
timing in relation to seed crop cycles may affect seedling density. Smaller fires may have higher
seedling density, due to the proximity of an available seed source. Fires leave bare soil and
disturbed duff with open sunlight, which are ideal conditions for Sierra lodgepole pine seed
germination. Seasonal precipitation patterns and air temperatures, during the season and
germination, influence the survival of seedlings.

As the seedlings develop they form dense thickets. The trees thin out there lower branches as
they grow tall and thin. They self thin to some extent, but most trees persist even with limited
sunlight on their canopy. Growth becomes stagnant, due to competition for light, water and
nutrients. After a certain point in development Sierra lodgepole pine may not respond to
competitive release from thinning, disease, or fire.

Community Phase Pathway 2.3a
With time and growth, in the absence of disturbance, Community 2.3 progresses to the dense
lodgepole pine forest, Community 2.5.

Sierra lodgepole pine/blue wildrye - Community Phase 2.4

This forest is multi-aged with an irregular canopy distribution due to small scale or patchy
disturbances. This community phase is common at this time. Mountain pine beetle infestations
are the most significant disturbance that can create canopy openings. After a pest infestation,
patches of the stand die, leaving gaps for lodgepole pine regeneration. Low intensity fire is often
fatal to mature lodgepole pine, so even low severity fire can be a stand replacing event. So the
event of fire creating small gaps is uncommon. However low intensity smoldering fires have
been documented which spread through downed trees after a mountain pine beetle infestation.
Minor damage to the live trees was noted, but some with fire scars were more susceptible to
mountain pine beetle attack. It does not seem that fire would ignite easily in the moist understory
or in the nearby meadow until the end of summer. Shallow roots make lodgepole pine is
susceptible to wind throw which also creates canopy gaps.

Community Phase Pathway 2.4a
With time and growth with small scale disturbances this forest continues to develop into a Sierra
lodgepole pine forest (Community 2.1) with a multi-aged, complex forest structure.

Community Phase Pathway 2.4b
This pathway is triggered by a high mortality fire, which initiates open Sierra lodgepole pine
regeneration (Community 2.2).

Community Phase Pathway 2.4c
This pathway is triggered by a high mortality fire, which initiates dense lodgepole pine
regeneration (Community 2.3).
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Sierra lodgepole pine/litter - Community Phase 2.5
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This dense Sierra lodgepole pine forest develops after dense seedling establishment and absence
of canopy disturbance. This forest is even-aged with a high basal area of tall thin trees. The
forest is stagnant. Only the upper crowns get sunlight, and the understory branches die back. The

self-thinning process is slow and does not eliminate competition. There is almost no regeneration

due to the lack of openings in the forest. Understory production and cover decreases due to the

lack of sunlight. The potential for a severe pest infestation or disease is high because the trees are

stressed from competition for sunlight, water, and nutrients. The close proximity of the trees will

enable the pathogens to spread quickly. Severe fire is likely during this phase because of the high

accumulation of fuels on the forest floor.

Community Phase Pathway 2.5a
This pathway is triggered by a high mortality fire, with appropriate conditions for dense
lodgepole pine regeneration (Community 2.3).

Community Phase Pathway 2.5b
This pathway is triggered by a high mortality fire, with appropriate conditions for open
lodgepole pine regeneration (Community 2.2).
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Community Phase Pathway 2.5¢

129

This pathway is initiated by repeated small scale canopy disturbances caused by mountain pine
beetle infestations, low-mortality fires, or wind throw. The forest becomes a more open Sierra
lodgepole pine forest (Community 2.4) with several age classes, with continued small scale
disturbances can eventually develop into Community 2.1.

Sierra lodgepole pine/litter Plant Species Composition:

Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
common yarrow ACMI2 Achillea millefolium
Lamarck's bedstraw GADI Galium divaricatum
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass/Grasslike
sedge CAREX  Carex
squirreltail ELEL5 Elymus elymoides
blue wildrye ELGL Elymus glaucus
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
whitestem . .
RIIN2 Ribes inerme
gooseberry EEE—
Tree
Group
Group Name Common Name Symbol Scientific Name
0 -Tree (understory only)
white fir ABCO Abies concolor

Sierra lodgepole pine PICOM

Annual Production by Plant Type:

Pinus contorta var.
murrayana

Annual Production (Ibs/AC)

Low Representative Value

Plant Type
Grass/Grasslike 0
Forb 0

35
1

Annual Production
in Pounds Per Acre

Low High
0 2
0 1
0 1

Annual Production
in Pounds Per Acre

Low High
0 183
0 3
0 10
0 170

Annual Production
in Pounds Per Acre

Low High
0 20
0 20

Annual Production
in Pounds Per Acre

Low High
0 7
0 2
0 5
High
183
2

Foliar Cover
Percent

Low High

Foliar Cover
Percent

Low High

Foliar Cover
Percent

Low High

Foliar Cover
Percent

Low High
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Shrub/Vine 0 10 20
Tree 0 2 7
Total: 0 48 212

Forest Overstory:
Dense, even-aged lodgepole pine with canopy ranging from 60-90 percent.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %

Forest Canopy (all species > 13' height) 60 70 90

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal
Cover Cover Height Height Diameter Diameter Area

Name Symbol Nativity Low % High % Bottom Top Low High Low
white fir

Abies concolor ABCO N 0 2.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 60.0 88.0

Forest Understory:
Little to no understory vegetation; litter predominates.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
blue wildrye

Elymus glaucus ELGL N 0 15.0 0 15
squirreltail

Elymus elymoides ELEL5 N 0 2.0 0 1.0
sedge

Carex CAREX N 0 1.0 0 0.9

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
Lamarck's bedstraw

Galium divaricatum GADI N 0 1.0 0 1.0
common yarrow

Achillea millefolium ACMI2 N 0 1.0 0 0.3

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top

whitestem gooseberry
Ribes inerme RIIN2 N 0 2.0 0 15

Basal
Area
High
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Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
white fir

Abies concolor ABCO N 0 1.0 0.3 6.0
Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 0 2.0 1.0 6.0

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation
Sierra PICOM 92 92 107 107 100 520 100TA Alexander, Robert R. 1966. Site indexes for
lodgepole Lodgepole pine, with corrections for stand
pine density: instructions for field use. USDA,

Forest Service. Rocky Mountain Forest and
Range Experiment Station Research Paper
RM-24,

Animal Community:

Several birds are found in aspen stands. Frequently associated specifically with aspen are
warbling vireo (Vireo gilvus), Empidonax flycatcher (Empidonax spp.), house wren
(Troglodytes troglodytes), and Oregon junco (Junco hyemalis thuberi). Several cavity nesting
birds in this area include flickers (Colaptes spp.), woodpeckers (Picoides spp. and Melanerpes
spp.), chickadees (Parus spp.), and nuthatches (Sitta spp.). Secondary colonizers like owls and
sparrows also inhabit the cavities. Birds tend to be more frequent in aspen stands than in the
neighboring conifer forest and seem to prefer the larger mature aspens (Shepperd et al. 2006).
Deer browse the young aspen and other vegetation in the understory.

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:

This area is suitable for hiking trails and camping. It provides wildflower and wildlife viewing
opportunities with a diversity not seen in the upland conifer forests. This site is generally on
older stream terraces, so a stream is often nearby.

Wood Products:

Although aspen is not used commercially in this area, in the eastern US the wood is used
primarily for particleboard, especially waferboard and oriented strand board, and for pulp. Aspen
fibers can be used to make fine paper and its lumber is used for making boxes, crates, pallets and
furniture (Howard, 1996).
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Other Products:

Other Information:
Site index documentation:

Alexander (1966) was used to determine forest site productivity for Sierra lodgepole pine. Low
to High values of Site index and CMAI (culmination of mean annual increment) give an
indication of the range of inherent productivity of this ecological site. Site index relates to height
of dominant trees over a set period of time and CMA\I relates to the average annual growth of
wood fiber in the boles/trunks of trees. Site index and CMAI listed in the Forest Site Productivity
section are in units of feet and cubic feet/acre/year, respectively. Both site index and CMAI are
estimates; on-site investigation is recommended for specific forest management units for each
soil classified to this ecological site. The historical and actual basal area of trees within a
growing stand will greatly influence CMAL.

Lodgepole pine trees appropriate for site index measurement typically occur in community phase
2.4 and older stands in community phase 2.2. They are selected according to guidance in
Alexander (1966). Aspen site index and CMAI could be determined using Edminster (1985) and
Baker (1925).

Supporting Information

Associated Sites:
Site Name Site ID Site Narrative

Frigid Debris Flow Gentle Slopes F022BI106CA This ecological site is associated with debris deposits in the
Devastated Area and is drier.

Frigid Flat Outwash Terraces F022BI123CA This is a white fir- Sierra lodgepole pine ecological site, found in
topographically higher positions.

Frigid Sandy Flood Plains R022BI213CA  This riparian ecological site is found along the stream channel.

Similar Sites:

Site Name Site ID Site Narrative

Frigid Moist Sandy Lake Or Stream F022BI108CA This is a wet Sierra lodgepole pine site, which lacks aspen.
Terraces

Cold Frigid Tephra Over Outwash F022BI125CA This is a drier Sierra lodgepole pine site, with a grassy understory.
Plains Or Lake Terraces

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
The following NRCS vegetation plots represent this ecological site:

789227
789269- Type location
789270
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789333

789370

Type Locality:

State: CA
County: Shasta
Township: 31N
Range: SE
Section: 20
Datum: NADS83
Zone: 10
Northing: 4488590
Easting: 631808
General Legal Description: The site location is about 450 feet west of Hat Creek, and approx. 2.25 miles northeast of

Hat Lake in LVNP.
Latitude Degrees:

Latitude Minutes:
Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator NAD83104488590631808
(UTM) system:

Relationship to Other Established Classifications:

Forest Alliance = Pinus contorta ssp. murrayana — Lodgepole pine forest; Association = (no
matching species). (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M. 2009. A Manual
of California Vegetation. 2nd ed. California Native Plant Society Press. Sacramento, California.)

Other References:

Agee,James K.1994. The Lodgepole Pine Series in Fire and Weather Disturbances in Terrestrial
Ecosystems of the Eastern Cascades. From volume I11: Assessment. USDA, Forest Service,
Pacific Northwest Research Station. Gen. Tech. Report.

Alexander, Robert R. 1966. Site indexes for Lodgepole pine, with corrections for stand density:
instructions for field use. USDA, Forest Service. Rocky Mountain Forest and Range Experiment
Station Research Paper RM-24. NASIS ID 520

Amman, Gene D., McGregor, Mark D., Dolph Robert E. 1990. Mountain Pine Beetle: Forest
Insect and Disease Leaflet 2. USDA, Forest Service, Pacific Northwest Region, Portland OR.
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Baker, F.S. 1925. Aspen in the Central Rocky Mountain Region. Unites States Department of
Agriculture Bulletin 1291. NASIS ID 730
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Debris Flow Gentle Slopes

Pinus jeffreyi - Abies / / Achnatherum - Lupinus
(Jeffrey pine - fir / / needlegrass - lupine)

Site ID: F022BI106CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Debris flow

Elevation (feet): 5,800-7,210

Slope (percent): 0-30

Water Table Depth (inches): N/A

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: North, East, West

Mean annual precipitation (inches): 45.0-95.0

Primary precipitation: Winter months in the form of snow

Mean annual temperature: 40 and 42 degrees F (4 to 5.5 degrees C)

Restrictive Layer: None

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Debris flows from volcanic rocks

Surface Texture: (1) Very gravelly ashy loamy coarse sand, (2) Gravelly ashy loamy sand
Surface Fragments <=3" (% Cover): 20-45

Surface Fragments > 3" (% Cover): 0-20

Soil Depth (inches): 20-80

Vegetation: The initial colonizer on this site is primarily Sierra lodgepole pine (Pinus contorta
var. murrayana). California red fir (Abies magnifica), western white pine (Pinus monticola)
and/or Jeffrey pine (Pinus jeffreyi) dominate in the later stages of forest development. There are
some forbs and grasses present, but they are sparse.

Notes: The eruptions during May of 1915 produced lahar deposits and mud flows that buried the
area with 6 to 30 feet of material. In areas of shallower debris deposits, trees are able to reach the
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buried top soil and utilize the stored nutrients, enabling them to reestablish more quickly than
those trees in deeper debris deposits. Trees in the deeper deposits must go through a slow
progression of primary succession since the soils have not had time to develop.

Physiographic Features

This ecological site encompasses the areas affected by debris deposits primarily from the May
1915 eruption of Lassen Peak. The site is situated on deep debris flows, and debris flows over
outwash terraces. It is between 5,800 and 7,210 feet in elevation, on 0 to 30 percent slopes.

Landform: (1) Debris flow
Minimum Maximum
Elevation (feet): 5800 7210
Slope (percent): 0 30
Water Table Depth (inches):
Flooding:
Frequency: None None
Duration: None None
Ponding:
Depth (inches):
Frequency: None None
Duration: None None
Runoff Class: Very low Medium
Aspect: North
East
West

Climatic Features

This ecological site receives most of its annual precipitation in the winter months in the form of
snow. The mean annual precipitation is between 45 and 95 inches (1,143 mm to 2,413 mm) and
the mean annual temperature is between 40 and 42 degrees F (4 to 5.5 degrees C). The frost free
(> 32 degrees F) season is 60 to 85 days. The freeze free (> 28 degrees F) season is 75 to 190
days.

There are no representative climate stations for this site. The nearest one is Manzanita Lake.
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Frost-free period (days):
Freeze-free period (days):
Mean annual precipitation (inches):

Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr

Precip. Min. 0.0 00 0.0 0.0
Precip. Max. 0.0 0.0 0.0 0.0
Temp. Min. 0 0 0 0
Temp. Max. 0 0 0 0

Climate Stations:

Influencing Water Features

Minimum
60
75
45.0
May Jun Jul
00 00 00
00 00 00
0 0 0
0 0 0

This site is not influenced by water features.

Wetland Description: System

Representative Soil Features

The Vitrandic Xerorthents-debris fan and Vitrandic Xerofluvents soil components are associated
with this site. These soils formed in debris flows from volcanic rocks. They are moderately deep

Subsystem

Maximum
85

190

95.0

Aug Sep Oct Nov Dec

0.0
0.0
0
0

00 00 00 0.0

00 00 00 0.0

0 0 0 0

0 0 0 0
Class

to very deep and well drained. The Vitrandic Xerofluvents are found on debris flows and have
about 50 inches of debris over the buried soil. The Vitrandic Xerorthents-debris fan component

has more than 6 feet of debris material and buried soil was not encountered. Surface textures are

very gravelly ashy loamy coarse sand and gravelly ashy loamy sand with coarse subsurface
textures. These soils have very low to low AWC in their upper 60 inches.

This ecological site has been correlated with the following map units and components within the

CA789 Soil Survey Area:

Map unit Component, Component %

111 Vitrandic Xerorthents-debris fan, 95

133 Vitrandic Xerofluvents, 55

133 Vitrandic Xerofluvents(steeper), 5
133 Vitrandic Xerorthents-debris fan, 5
146 Vitrandic Xerorthents-debris fan, 2
153 Vitrandic Xerorthents-debris fan, 1
162 Vitrandic Xerorthents-debris fan, 3
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Parent Materials:
Kind: Debris flow deposits
Origin: Volcanic rock

Surface Texture: (1)Very gravelly ashy loamy coarse sand
(2)Gravelly ashy loamy sand
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover): 20 45
Surface Fragments > 3" (% Cover): 0 20
Subsurface Fragments <=3" (% Volume): 20 60
Subsurface Fragments > 3" (% Volume): 0 35
Drainage Class: Well drained To Well drained
Permeability Class: Moderately rapid To Rapid

Minimum Maximum
Depth (inches): 20 80
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.6 7.3
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 0.8 3.9

Plant Communities

Ecological Dynamics of the Site

This is a unique ecological site because it is found on volcanic deposits from Lassen Peak. The
largest extent of the site developed from the 1915 eruptions of Lassen Peak in an area referred to
as the Devastated Area. It is an area of interest because it provides an opportunity to study true
primary succession on a volcanic substrate. The eruptions during May of 1915 produced lahar
deposits and mud flows that buried the area with 6 to 30 feet of material. In areas of shallower
debris deposits, trees are able to reach the buried top soil and utilize the stored nutrients, enabling
them to reestablish more quickly than those trees in deeper debris deposits. Trees in the deeper
deposits must go through a slow progression of primary succession since the soils have not had
time to develop. Other factors, such as proximity to a seed or water source, influence species
composition and recovery time.

The initial colonization of plants on newly exposed parent material initiates a wide range of
processes. Nitrogen fixation is commonly one of the first processes initiated by pioneering plant
species and microorganisms. This process converts atmospheric nitrogen gas into ammonia
(NH4+) through chemical and biological reactions. The resulting ammonia is converted to nitrate
(NO3-) by microorganisms through a process called nitrification. Plants assimilate inorganic
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nitrogen in the form ammonia and nitrate. As plants continue to establish on the new substrate,
they absorb CO2 from the atmosphere and convert it to plant carbon through the process of
photosynthesis. The carbon is sequestered in either above-ground or below- ground biomass, or
as soil carbon. Soil organisms are responsible for the decomposition of plant material. When soil
organisms die and decompose, nutrients are processed back into the soil. Plant material and dead
soil organisms provide the bulk of organic matter in soil. The process of CO2 production and the
accumulation of organic matter begin to transform freshly exposed parent material by providing
nutrients and creating better water availability for plants and microorganisms, affecting pH and
weathering minerals. Over time, as these organisms eat, grow and move through the soil, they
transform it into a more vibrant biologic substrate. Most of these processes are concentrated in
the A horizon, in the upper horizons of the soil. The B horizon, located directly below, is
influenced by the leaching of acids and other products from the A horizon.

The living and dead material of plants stabilize the soil surface by physically buffering raindrop
impact and impeding surface runoff. Within the soil, plants, animals and microbes bind the soil
together as aggregates with roots, hyphae, fecal pellets and decomposed organic matter. The
micro-structure formed by the combined processes of buffering and binding increases soil
stability, porosity, water infiltration and water holding capacity (NRCS, 2009).

Trees and burrowing animal activity produce larger pores and mix soil at a greater scale. Ants
and gophers transport soil material by depositing subsoil on the surface as they build tunnels and
nests. Dead tree roots produce macropores that often accumulate surface material and
incorporate organic matter deeper down in the profile (NRCS, 2009).

The Natural Resources Conservation Service (NRCS) collected soil and vegetation data for this
area in 2006, 91 years after the eruptions. While some of this area remains bare of vegetation,
many stages of conifer succession are present in other areas.

The initial colonizer on this site is primarily Sierra lodgepole pine (Pinus contorta var.
murrayana). Conifers are rarely documented as the initial colonizers during primary succession.
More common is a forb and grass phase with species that are able to fix nitrogen. An interesting
study was conducted on an ectomycorrhizal association of the blue staining slippery jack fungi
(Suillus tomentosus) with a variety of lodgepole pine (Pinus contorta var. latifolia) found north
of California and extending into Canada and Alaska. Lodgepole pine (Pinus contorta var.
latifolia) formed tuberculate ectomycorrhizae (TEM) with Suillus tomentosus, and the nitrogen-
fixing bacteria Paenibacillus amylolyticus and Methylobacterium mesophilicum were shown to
reside within the TEM (Paul, 2002). The results of the study indicate high nitrogenase activity,
which was attributed to the TEM association. This indicates a symbiotic relationship similar to
that of alder (Alnus spp.) and lupine (Lupinus spp.) with nitrogen fixing bacteria (Frankia spp.
and Rhizobium spp. respectively) found within root nodules. Several studies indicate a direct
correlation between nitrogen fixation and nitrogen demand that varies depending upon season,
soil chemistry, and stand age. (Paul et al., 2007). The study of the symbiotic relationship between
Lodgepole pine (Pinus contorta var. latifolia) and Suillus tomentosus may not apply directly to
this area or to the Sierra lodgepole pine (Pinus contorta var. murrayana) variety. However,
Suillus tomentosus is a common mushroom throughout the area and is documented in lodgepole
pine forests in northern California and the Sierra Nevada (Arora, 1986).
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All the tree species found in Lassen Volcanic National Park are found within the Devastated
Area except whitebark pine. California red fir (Abies magnifica), western white pine (Pinus
monticola) and/or Jeffrey pine (Pinus jeffreyi) dominate in the later stages of forest development.
There are some forbs and grasses present, but they are sparse.

The debris flows buried what would have been several ecological sites. Historical records
indicate that Jessen Meadow was buried by debris in 1915. Several streams and outwash terraces
must have been buried as well. Due to deep coarse infertile debris deposits, most of the area is
now an upland site that needs time for soil development. The small stream corridors that
developed within the debris deposits are a wet exception. Please see the Sandy Floodplains
ecological site, R022BI213CA for more information.

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site FO22BI106CA
Pinus jeffreyvi-Abies magnifica/Achnatherum/Lupinus
(Jeffrey pine-California red firneedlegrass/lupine)

1. Reference State

11

Jeffrey pine-California red firneedlegrass/lupine 1.1b

Owverstory structure: Multi-story
Tree canopy. 35-65% (5-15%)

Tree age: 125+ years (60-125 years) < 150
1{1.13
1.3a
14 1.2
; o Jeffrey pine-California red fir-
;;T;ﬁg::;:;gﬁm?n?d f-iodgepoia E1 23 | lodgepole pine/needlegrass/lupine
Owerstory structure: Two story — Dvars_itury stru:_:.tura. [;J'E‘.rﬂlﬂplng
Tree canopy: 25-65% (10-15%) 1.3b ?Ere.gmg:'sap Qs W zome 0
: o] and grasses ad
Tree age: 30-125 years (15-30 years) Tree canopy: up to 65%
i Tree age: up to 30 years
Ll 1.4
(5 1.2hl T‘|_4n

California red fir-Jeffrey

pine/litter . L -

Overstory structure: Multi-story California red fir-Jeffrey pine/litter

(dense stocking) el4a | Overstory structure: Two story (dense

Tree canopy: 60-95% (15-40%) ploceing)

Tree age: 125+ years (60-125 Tree canopy: 55-75% (15-30%)

years) Tree age: 30-125 years (15-30 years)

[

2. Primary Succession
2.1

Debris deposits-primary succession

Overstory structure: Barren-primary conifer succession;
Tree seedlings-saplings and some forbs.

Tree canopy. 0 1o 15%; Duration: Varies

T2a

22 Aap

Lodgepole pine forest development-primary Succession
Owerstory structure: Increasing cover and height of lodgepole
pine and other conifers, with some forbs, and sub-shrubs.
Tree canopy: 5 to 35%; Duration: Varies
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Reference - State 1

Jeffrey pine-California red fir/needlegrass/lupine - Community Phase 1.1

This community phase is considered to be the likely future reference community phase. It is
difficult to determine the exact species that will dominate this community phase. Within the
Devastated Area Jeffrey pine (Pinus jeffreyi), white fir (Abies concolor), California red fir
(Abies magnifica), and western white pine (Pinus monticola) coexist. It is likely that the upper
elevation tree species (California red fir and western white pine) will not persist on the lower
elevation debris flows and will be replaced by a Jeffrey pine-white fir forest. California red fir
and western white pine may persist at the upper elevations of this site.

There are a few areas with older debris deposits mapped in the Manzanita Lake drainage. The
older areas have developed mature Jeffrey pine or Jeffrey pine- California red fir forests. A small
portion of the older debris material is located at higher elevations and is currently vegetated with
dense California red fir thickets. The California red fir forests would normally be considered a
separate ecological site, but is not in this case since the extent of debris deposits at upper
elevations is minimal. The upper slope of the eruption is generally associated with debris flows,
rather than debris fans and deposits. The ecological site associated with the upper elevations is
F022BI115CA, a California red fir western white pine forest.

This community phase is maintained by low and moderate intensity fires that remove fire
intolerant seedlings and saplings from the understory. Moderate intensity fires can kill some of
the overstory trees as well, leaving canopy openings that are favorable for Jeffrey pine and
western white pine regeneration. These moderate intensity fires breakup the uniformity of the
older stands with pockets of young forests intermixed.

Community Phase Pathway 1.1a
If this forest has a severe canopy fire, it will initiate forest regeneration (Community 1.2).

Community Phase Pathway 1.1b

This pathway is created when fire is excluded from this old growth community. White fir and/or
California red fir continues to regenerate in the understory, increasing tree density and shifting
this community toward the closed fir and Jeffrey pine forest (Community 1.5).

Forest Overstory:

Expected ovestory canopy will range from 35 to 65% with the possibility of multiple canopies
beneath ranging from 5 to 15% cover. Age would be 125+ years and 60-125 years for lower tree
canopies.

Forest Understory:
A number of species could develop with needlegrass and lupine expected.

Jeffrey pine-California red fir-lodgepole pine/needlegrass/lupine - Community Phase 1.2
This regeneration community phase develops after a severe crown fire. It differs from primary
succession because the soil has developed structure and accumulated organic matter, providing
nutrients in the upper horizon. Seeds may be onsite that survived the fire, allowing tree seedlings,
grasses, and forbs to establish quickly. The few surviving canopy trees are a valuable source of
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seed for tree regeneration. Nearby trees disperse their seed downwind to distances about twice
their height, and possibly farther under windy conditions.

Community Phase Pathway 1.2a

The natural pathway is to community phase 1.3, a young open Jeffrey pine and fir forest. This
pathway is followed with natural fire regime. Manual thinning with prescribed burns can imitate
the natural cycle and lead to the same open community phase.

Community Phase Pathway 1.2b
An alternate pathway is created when fire is excluded from the system and leads to the closed red
fir and Jeffrey pine forest (Community Phase 1.4).

Forest Overstory:
Developing seedlings and saplings of Jeffrey pine, California red fir and lodgepole pine.

Forest Understory:
Forbs and grasses develop concurrently with the trees and include needlegrass and lupine.

Jeffrey pine-California red fir-lodgepole pine/needlegrass/lupine - Community Phase 1.3
As this community phase develops during primary succession Jeffrey pine, white fir, California
red fir and/or western white pine overtop the older but shorter Sierra lodgepole pines, and the
understory is covered with a thin layer of pine needles. A young forest develops with several
canopy layers.

This community phase also represents the young forest that would develop from community 1.2
the post fire conifer regeneration community. The conifer species diversity may be higher after
primary succession than secondary succession. Seedling establishment and forest structure will
most likely develop quicker during secondary succession because the soil has developed better
structure, accumulated organic matter, microbes, and other physical properties which enhance
seedling survival and plant growth.

This community phase develops over time and benefits from low to moderate intensity fire to
maintain an open forest structure. The fires kill many of the young fire-intolerant seedlings in the
understory, which reduces the competition between trees and lowers the potential for a severe
canopy fire. The structure, composition, age, and moisture of this forest at the time of fire would
determine the fire intensity and extent of damage to the young trees. Slope position, season of
burn, and aspect also affect fire intensity and frequency.

Community Phase Pathway 1.3a

This is the natural pathway for this community phase, which evolved with a historic regime of
relatively frequent surface and/or moderate severity fires, and/or partial tree mortality from a pest
outbreak. This pathway leads to the mature Jeffrey pine and fir forest (Community Phase 1.1).

Community Phase Pathway 1.3b
A severe canopy fire would initiate forest regeneration (Community Phase 1.2).



Ecological Site Descriptions for Lassen Volcanic National Park, California 145

Community Phase Pathway 1.3c
If fire does not occur, then the density of the forest increases. The increased density shifts this
community phase toward the closed fir and Jeffrey pine forest (Community Phase 1.5).

Jeffrey pine-California red fir-lodgepole pine/needlegrass/lupine Plant Species
Composition:

Forb Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Forb 0 50
bluntlobe lupine LUOB Lupinus obtusilobus 0 50 0 2
. Annual Production Foliar Cover
Grass/Grasslike in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 0 4
western needlegrass ACOC3 Ach_naw 0 4 0 2
occidentale
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Shrub 0 108
. . phy
pinemat manzanita ~ ARNE Arctosta .h los 0 10 0 1
nevadensis
goldenbush ERICA2  Ericameria 0 20 0 2
buckwheat ERIOG Eriogonum 0 8 0 5
Lemmon's willow SALE Salix lemmonii 0 70 0 2
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 0 20
white fir ABCO Abies concolor 0 5 0 2
California red fir ABMA Abies magnifica 0 5 0 2
Sierra lodgepole pine PICOM Pinus contorta var. 0 6 0 5
murrayana
Jeffrey pine PIJE Pinus jeffreyi 0 2 0 2

western white pine  PIMO3 Pinus monticola 0 2 0 2


http://plants.usda.gov/java/profile?symbol=LUOB�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ARNE�
http://plants.usda.gov/java/profile?symbol=ARNE�
http://plants.usda.gov/java/profile?symbol=ERICA2�
http://plants.usda.gov/java/profile?symbol=ERIOG�
http://plants.usda.gov/java/profile?symbol=SALE�
http://plants.usda.gov/java/profile?symbol=ABCO�
http://plants.usda.gov/java/profile?symbol=ABMA�
http://plants.usda.gov/java/profile?symbol=PICOM�
http://plants.usda.gov/java/profile?symbol=PICOM�
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Annual Production by Plant Type:

Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 0 2 4
Forb 0 10 50
Shrub/Vine 0 47 108
Tree 0 8 20
Total: 0 67 182

Structure and Cover:

Ground Cover

Vegetative Cover Minimum
Grass / Grasslike 0%
Forb 0%
Shrub/ Vine 0%
Tree 25%

Non-Vascular Plants
Biological Crust

Non-Vegetative Cover Minimum
Litter 30%
Surface Fragments > 0.25" and <= 3" 20%
Surface Fragments > 3" 0%
Bedrock 0%
Water 0%
Bare Ground 2%

Forest Overstory:

Maximum
2%

9%

3%

65%

Maximum
70%

40%

20%

0%

0%

15%

Total forest canopy cover ranges from 25 to 65 percent. Jeffrey pine and white fir are dominant.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %

25 40 65

Canopy Canopy Tree Tree Basal

Cover Cover Height Height Diameter Diameter Area

Name Symbol Nativity Low % High % Bottom Top Low High Low
white fir

Abies concolor ABCO N 4.0 11.0

California red fir

Abies magnifica ABMA N 3.0 8.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 5.0 13.0

Jeffrey pine PIJE N

120  30.0
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Pinus jeffreyi

western white pine
Pinus monticola PIMO3 N 1.0 3.0

Forest Understory:
Needlegrass and lupine are represented among other understory species.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass
Achnatherum occidentale ACOC3 N 0 2.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
bluntlobe lupine
Lupinus obtusilobus LUOB N 0 2.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
pinemat manzanita

Arctostaphylos nevadensis ARNE N 0 1.0

goldenbush

Ericameria ERICA2 N 0 2.0

buckwheat

Eriogonum ERIOG N 0 5.0

Lemmon's willow

Salix lemmonii SALE N 0 2.0

California red fir-Jeffrey pine/litter - Community Phase 1.4
Jeffrey pine and either California red for or white fir dominate over the Sierra lodgepole pines,
with heavy recruitment of California red fir or white fir in the understory.

This community phase is defined by a dense canopy and high basal area of mixed conifers.
Canopy cover ranges from 55 to 75 percent. The trees are overcrowded and often diseased and
stressed due to competition for water and nutrients, making them more susceptible to death. Fire
hazard is high in this community phase due to the deep accumulation of litter, the standing dead
and down trees, and the dense multi-layered structure of the forest.

Community Phase Pathway 1.4a
If fire continues to be excluded from this system, the mature closed fir and Jeffrey pine forest

develops (Community Phase 1.5).

Community Phase Pathway 1.4b
At this point, the density of ground fuels and the mid-canopy ladder fuels create conditions for a
high intensity canopy fire. A severe fire would initiate forest regeneration (Community Phase
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1.2).

Community Phase Pathway 1.4c

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Manual treatments to thin out
the white fir and fuels in the understory, and/or prescribed burns, could be implemented to shift
this forest back to its natural state of a young open mixed conifer forest (Community Phase 1.3).
A partial mortality disease or pest infestation could also create a shift toward Community Phase
1.3 but with an increase to the already high fuel amounts.

California red fir-Jeffrey pine/litter - Community Phase 1.5

This community phase develops with the continued exclusion of fire. Depending upon the
microclimate, seed source, snow load, elevation and other variables, California red fir or white
fir will tend to dominate during this phase. They eventually shade out the associated pine
species. This community is defined by a dense canopy and high basal area. Canopy cover ranges
from 60 to 95 percent. The trees are overcrowded and often diseased and stressed due to
competition for water and nutrients. The understory is almost absent because of lack of sunlight
on the forest floor. Fire hazard is high in this community, caused by the deep accumulation of
litter, standing dead and down trees, and the dense multi-layered structure of the forest.

Community Phase Pathway 1.5a
At this point a severe fire is likely and would initiate forest regeneration (Community Phase 1.2).

Community Phase Pathway 1.5b

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Manual treatments to thin out
the understory trees and fuels, and/or prescribed burns, could be implemented to shift this forest
back to its natural state of an open Jeffrey pine and fir forest (Community Phase 1.1). A partial
mortality disease or pest infestation could also create a shift toward Community Phase 1.1 but
tree mortality will increase the already high fuel amounts.

Primary succession - State 2

Debris deposits-primary succession - Community Phase 2.1
The 1915 eruptions of Lassen Peak left large swaths of debris material. This material has been
subject to the slow processes of primary succession described in the ecological dynamics above.

Historic photos and research data reveal a 30 year delay in conifer establishment on the lahar and
debris flow. The delay in conifer establishment could be due to several factors including:

1. The proximity to a nearby seed source.

2. Thick layers of ash may have inhibited tree establishment until the ash was washed away or
weathered.

3. The trees may have been physiologically stressed to soil infertility (Kruh et al, 2000).
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The dissemination of conifer seed and seedling establishment began from the periphery of the
devastated area and has been moving inward. The intact forests adjacent to the debris flows
provided the seeds for early colonization. As the forest on the periphery developed, more seed
was produced and disseminated further into the debris flows. Heath, 1967 reports that strong
winter winds come from the southwest, which would bring seed from the upper elevation forests
dominated by red fir and western white pine and deposit them on the devastated area. Jeffrey
pine and white fir seed would be blown away from the majority of the devastated area under this
scenario. With normal wind conditions Jeffrey pine, red fir, white fir, Sierra lodgepole pine and
western white disperse seed within 200 feet of the source. One report states that western white
pine seed can be windblown over 2,000 feet. In addition to the wind, animals often cache the
pine seeds. The presence of Sierra lodgepole pine in the early succession may be in part due to
its high production of viable seeds, and the tolerance of the seedlings to open sunlight (Cope,
1993; Jenkinson, 1990; and Zouhar, 2001.).

After the 30 year delay, Sierra lodgepole pine was the initial invader, with Jeffrey pine, red fir
and western white pine generally establishing later. However, Heath states that due to the
complex interactions of seed dispersal, microsite characteristics, and climatic and other
environmental variables, it is difficult to define a clear successional trend or even to determine
the historic reference community phase.

With time, primary succession continues as conifers increase in abundance and size.

Community Phase Pathway 2.1a

Seedlings and saplings making the barren, primary conifer community phase succeeds to a more
developed predominantly lodgepole pine forest. Canopy at 0 to 15% slowly develops to 15 to
35% with concurrent infill of forbs and sub-shrubs.
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Lodgepole ane forest development-primary succession - Community Phase 2.2
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Conlfer Florest Development

This community phase slowly develops as conditions become more hospitable for tree growth.
The trees that established on the barren debris deposits have produced some litter accumulation,
shade, and have reached reproductive maturity. Sierra lodgepole pine is the dominant tree and is
about 10 to 12 feet tall. Total canopy cover may reach up to 35 percent. The ground is mostly
bare of organic matter except directly under the young lodgepole pines. White fir or California
red fir seedlings are present in the shadow of the lodgepole pines. The understory is limited, with
some scattered forbs on the bare soil. There may be a range in tree age due to the continual
establishment of seedlings in the open areas. As time progresses, forest canopy and structure
develops. When this community phase develops it eventually becomes a forest capable of
spreading fire and will undergo frequent natural understory burns.

As forest structure develops, this forest resembles the young Jeffrey pine-fir forest (Community
Phase 1.3 in the state and transition model) and follows the same community phase pathways.

Transition - T2a

As forest structure develops, this forest resembles the young Jeffrey pine-fir forest (Community
Phase 1.3) and follows the same community phase pathways. The forest matures in both cover
and species diversity.
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Lodgepole pine forest development-primary succession Plant Species Composition:

Forb Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Forg 0 12
bluntlobe lupine LUOB Lupinus obtusilobus 0 12 0 1

. Annual Production Foliar Cover
Grass/Grasslike in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 0 4
western needlegrass ACOC3 Ach.naw 0 2 0 1
occidentale
sedge CAREX  Carex 0 2 0 1
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Shrub 0 97
goldenbush ERICA2  Ericameria 0 12 0 1
buckwheat ERIOG Eriogonum 0 5 0 2
oceanspray HODI Holodiscus discolor 0 10 0 2
Lemmon's willow SALE Salix lemmonii 0 70 0 2
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0-Tree 8 26
white fir ABCO Abies concolor 0 1 0 1
California red fir ABMA Abies magnifica 0 2 0 2
Sierra lodgepole pine PICOM Pinus contorta var. 8 17 5 10
murrayana
Jeffrey pine PIJE Pinus jeffreyi 0 2 0 2
western white pine  PIMO3 Pinus monticola 0 1 0 1
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 0 0 4
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Forb 0 10 12
Shrub/Vine 0 52 97
Tree 8 15 26
Total: 8 77 139

Structure and Cover:

Ground Cover

Vegetative Cover Minimum Maximum
Grass / Grasslike 0% 2%
Forb 0% 4%
Shrub/ Vine 0% 4%
Tree 10% 35%

Non-Vascular Plants
Biological Crust

Non-Vegetative Cover Minimum Maximum
Litter 5% 30%
Surface Fragments > 0.25" and <= 3" 20% 40%
Surface Fragments > 3" 0% 20%
Bedrock 0% 0%
Water 0% 0%
Bare Ground 5% 30%

Forest Overstory:

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
5 15 35

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
white fir

Abies concolor ABCO N 1.0 2.0

California red fir

Abies magnifica ABMA N 1.0 2.0

Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 3.0 29.0

Jeffrey pine

Pinus jeffreyi PUE N 0 1.0

western white pine
Pinus monticola PIMO3 N 0 1.0
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Forest Understory:

Forest Understory Canopy Cover Summary (all species < 13 feet in height)

Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass

Achnatherum occidentale ACOC3 N 0 1.0

sedge

Carex CAREX N 0 1.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
bluntlobe lupine
Lupinus obtusilobus LUOB N 0 1.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
goldenbush

Ericameria ERICA2 N 0 1.0

buckwheat

Eriogonum ERIOG N 0 2.0

oceanspray

Holodiscus discolor HODI N 0 2.0

Lemmon's willow

Salix lemmonii SALE N 0 2.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
white fir

Abies concolor ABCO N 0 1.0
California red fir

Abies magnifica ABMA N 0 2.0
incense cedar

Calocedrus decurrens CADE27 N 0 1.0
Sierra lodgepole pine

Pinus contorta var. murrayana PICOM N 5.0 10.0
Jeffrey pine

Pinus jeffreyi PIJE N 0 2.0
western white pine

Pinus monticola PIMO3 N 0 1.0

mountain hemlock
Tsuga mertensiana TSME N 0 1.0

153



154 Ecological Site Descriptions for Lassen Volcanic National Park, California

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index  Index

Common Index Index CMAI CMAI Age of Curve Curve

Name Symbol Low High Low High CMAI Code Basis Citation

Californiared ABMA 61 61 218 218 140 050 50TA Schumacher, Francis X. 1928. Yield, stand

fir and volume tables for red fir in California.
University of California Agricultural
Experiment Station Bulletin 456.

Sierra PICOM 73 82 75 91 100 520  100TA Alexander, Robert R. 1966. Site indexes for

lodgepole Lodgepole pine, with corrections for stand

pine density: instructions for field use. USDA,
Forest Service. Rocky Mountain Forest and
Range Experiment Station Research Paper
RM-24.

Jeffrey pine  PIJE 80 81 69 71 40 600  100TA Meyer, Walter H. 1961. Yield of even-aged
stands of ponderosa pine. USDA Technical
Bulletin 630. (1938 version revised in
1961).

western white PIMO3 43 43 89 89 100 570 50TA Haig, Irvine T. 1932. Second-growth yield,

pine stand, and volume tables for the western

white pine type. USDA, Forest Service.
Northern Rocky Mountain Forest
Experiment Station Technical Bulletin 323.

Animal Community:

The wildlife habitat changes as the forest develops. The mature open forest provides the best
shelter and habitat qualities. The young open stands have very little forage or shelter available
for wildlife.

American black bears, a diversity of small mammals and bird species, as well as insects,
amphibians, and reptiles utilize Jeffrey pine for habitat or use the seeds and needles for food.
Animals that eat the seeds include: California quail, northern flickers, American crows, Clark's
nutcrackers, western gray squirrels, Douglas's squirrels, California ground squirrels, Heermann's
kangaroo rats, deer mice, yellow-pine chipmunks, least chipmunks, Colorado chipmunks,
lodgepole chipmunks, and Townsend's chipmunks (Gucker, 2007).

The seeds of the conifer species associated with this site are valued for food by small mammals
and birds. The young leaves and shoots are foraged by small mammals and deer. The dead down
logs provide nesting cavities for small mammals, and snags are utilized by a variety of birds.

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:
This ecological site provides a great opportunity to view several stages of plant succession after a
major volcanic disturbance.
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Wood Products:

Site productivity is highly variable on this site. Site index was higher in areas where trees were
able to tap into the buried soils, which have more organic matter and nutrient development. Site
index was lowest for the early pioneer trees, which are struggling to get the nutrients they need.

Jeffrey pine wood is used for lumber. No commercial distinction is made between ponderosa
pine and Jeffrey pine lumber.

The wood of Sierra lodgepole pine is used for light framing materials, interior paneling, exterior
trim, posts, railroad ties, pulp and paper (Cope, 1993).

White fir wood is used for framing, plywood and, sometimes, pulpwood. The heartwood of white
fir decays rapidly if not properly preserved. White fir wood has a low specific gravity and heat
production hence it is a poor source of firewood compared to other conifers (Zouhar, 2001).

Other Products:
Cones of western white pine are collected for novelty items. The tree is also planted as an
ornamental (Griffin, 1992).

Jeffrey pine seeds are edible. Native Americans used Jeffrey pine sap as a remedy for pulmonary
disorders. Later, heptane was distilled from the sap and sold as a treatment for pulmonary
problems and tuberculosis. Jeffrey pine heptane was also utilized in developing the octane scale
used to rate petroleum for automobiles (Gucker, 2007).

Native Americans chewed the resin of western white pine, wove baskets from the bark,
concocted a poultice for dressing wounds from the pitch, and collected the cambium in the spring
for food (Griffith, 1992).

Other Information:

Alexander (1966), Haig (1932), Schumacher (1928) and Meyer (1961) were used to determine
forest site productivity for lodgepole pine, western white pine, California red fir and Jeffrey pine,
respectively. Low to High values of Site index and CMAI (culmination of mean annual
increment) give an indication of the range of inherent productivity of this ecological site. Site
index relates to height of dominant trees over a set period of time and CMAI relates to the
average annual growth of wood fiber in the boles/trunks of trees. Site index and CMAI listed in
the Forest Site Productivity section are in units of feet and cubic feet/acre/year, respectively.
Both site index and CMALI are estimates; on-site investigation is recommended for specific forest
management units for each soil classified to this ecological site. The historical and actual basal
area of trees within a growing stand will greatly influence CMAL.

Conifer trees appropriate for site index measurement typically occur in community phases 1.4
and 1.5. They are selected according to guidance listed in the site index publications.

Site index for Sierra lodgepole pine was variable on this site, depending upon access to buried
soils and soil development. One site index plot, in the area where Sierra lodgepole pines are
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younger and still developing on unvegetated debris material, the average site index was 38. This
is very low compared to the other plots on the debris material. The Sierra lodgepole pine trees
are older on the other sites and may have passed the slow establishment period of primary
succession, or have been able to tap into other resources.

Supporting Information

Associated Sites:
Site Name Site ID Site Narrative

Frigid And Cryic Gravelly Slopes F022BI115CA This is a California red fir western white pine forest, portions of
which were affected by debris flows.

Frigid Sandy Flood Plains R022BI213CA  This is a riparian site associated with the small stream channels in this
area.

Similar Sites:

Site Name Site ID Site Narrative

Frigid Sandy Loam Debris Flow On  F022BI105CA This site is associated with debris flows on lower Hat Creek

Stream Terraces dominated by Sierra lodgepole pine and quaking aspen.

Frigid Extremely Gravelly Sandy F022BI122CA This site is associated with a rock fall area called Chaos Jumbles.
Landslides

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
The following NRCS vegetation plots were used to describe this ecological site:

789141- Vitrandic Xerorthents, debris fan modal and ESD site location
789145

789196

789232- Vitrandic Xerofluvents modal

Similar sites at higher elevation are:

789273

789324

789337

Type Locality:

State: CA
County: Shasta
Township: 31N
Range: 4E
Section: 24
Datum: NADS83
Zone: 10
Northing: 4486387

Easting: 629343



Ecological Site Descriptions for Lassen Volcanic National Park, California 157

General Legal Description:

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator
(UTM) system:

State:

County:

Township:

Range:
Section:

Datum:

Zone:

Northing:

Easting:

General Legal Description:

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator

(UTM) system:

The site location is about 0.75 miles north-northwest of Hat Lake, on the west side of HW
89 in the Devastated Area.

NAD83104486387629343

CA

Shasta

31N

4E

14

NADS83

10

4436250

629524

The site location is about 0.35 mile north northeast of the Hot Rock (next to Highway 89).

NAD83104436250629524

Relationship to Other Established Classifications:

Forest Alliance = Pinus jeffreyi - Jeffrey pine forest; Association = Pinus jeffreyi-Abies
magnifica. (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M. 2009. A Manual of
California Vegetation. 2nd ed. California Native Plant Society Press. Sacramento, California.)

Other References:

Alexander, Robert R. 1966. Site indexes for Lodgepole pine, with corrections for stand density:
instructions for field use. USDA, Forest Service. Rocky Mountain Forest and Range Experiment
Station Research Paper RM-24. NASIS ID 520
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Moderately Deep Slopes

Abies magnifica - Abies concolor / Chrysolepis sempervirens /
(California red fir - white fir / bush chinquapin /)

Site ID: F022BI107CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Lava plateau, (2) Ground moraine

Elevation (feet): 5,980-7,600

Slope (percent): 10-65

Water Table Depth (inches): n/a

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: Non-influencing

Mean annual precipitation (inches): 25.0-65.0

Primary precipitation: Winter months in the form of snow.

Mean annual temperature: 41 to 44 degrees F (5 to 7 degrees C)

Restrictive Layer: Indurated bedrock, dense till, or densic material is encountered 20 to 40 inches
Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Tephra over till or in tephra over residuum from volcanic rocks

Surface Texture: (1) Very gravelly ashy loamy sand, (2) Very gravelly ashy sandy loam, (3)
Ashy loamy sand

Surface Fragments <=3" (% Cover): 0-55

Surface Fragments > 3" (% Cover): 0-10

Soil Depth (inches): 20-40

Vegetation: California red fir-white fir-Jeffrey pine forest with a common understory of Bush
chinquapin (Chrysolepis sempervirens).

Notes: Transition zone between the white fir-Jeffrey pine forest types at lower elevations and the
red fir forest types at higher elevations.
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Physiographic Features

This ecological site is situated on glaciated lava plateaus, ground moraines on lava plateaus, and
on back slopes of lava plateaus. It occurs between 5,980 and 7,600 feet in elevation. Slopes
range from 10 to 65 percent.

Landform: (1) Lava plateau
(2) Ground moraine

Minimum Maximum

Elevation (feet): 5950 7600
Slope (percent): 10 65
Water Table Depth (inches):
Flooding:

Frequency: None None

Duration: None None
Ponding:

Depth (inches):

Frequency: None None

Duration: None None
Runoff Class: High High
Aspect:

Climatic Features

This ecological site receives most of its annual precipitation in the winter months in the form of
snow. The mean annual precipitation ranges from 25 to 65 inches (635 to 1,651 mm) and the
mean annual temperature ranges from 41 to 44 degrees F (5 to 7 degrees C). The frost free (>32
degrees F) season is 60 to 90 days. The freeze free (>28 degrees F) season is 75 to 190 days.

There are no representative climate stations for this site. The nearest one is Manzanita Lake.

Minimum Maximum
Frost-free period (days): 60 90
Freeze-free period (days): 75 190

Mean annual precipitation (inches): 25.0 65.0
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Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. 00 00 00O 00 0O 00 00 00 00 00 00 0.0
Min.
Precip. 00 00 00 00 00 00 00 00 00 00 0.0 00
Max.
Temp.Min.0 0 O

Temp. 0 0 0
Max.

Climate Stations:

Influencing Water Features

This ecological site is not influenced by wetland or riparian water features.

Wetland Description: System Subsystem Class

Representative Soil Features

Associated with this ecological site are the Cenplat, Sunhoff, and Badgerflat soils. These
moderately deep, well drained soils have very low AWC. They have formed in tephra over till or
in tephra over residuum from volcanic rocks. The surface textures are ashy loamy sand, very
gravelly ashy loamy sand or very gravelly ashy sandy loam. The subsurface textures are
primarily loamy sands or sandy loams with extremely gravelly, cobbly or stony modifiers. A root
impenetrable layer of indurated bedrock, dense till, or densic material is encountered 20 to 40
inches below the surface. Permeability is very rapid or rapid through the upper horizons and slow
to very slow through the densic material and bedrock respectively.

This ecological site has been correlated with the following map units and components within the
CAT789 Soil Survey Area:

Map Unit/ Component/ Component percent
100 Sunhoff 5

103 Sunhoff 3

106 Badgerflat 7

106 Badgerwash 1

106 Buttelake 2

106 Buttewash 1

106 Sunhoff 5

107 Badgerflat 40
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107 Cenplat 35
107 Sunhoff 2
120 Sunhoff 15
172 Cenplat 4

Parent Materials:
Kind: Tephra, Till, Residuum
Origin: Volcanic rock

Surface Texture: (1)Ashy Loamy sand
(2)Very gravelly ashy sandy loam
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover): 0 55
Surface Fragments > 3" (% Cover): 0 10
Subsurface Fragments <=3" (% Volume): 35 65
Subsurface Fragments > 3" (% Volume): 0 35
Drainage Class: Well drained To Well drained
Permeability Class: Very rapid To Very slow

Minimum Maximum
Depth (inches): 20 40
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.1 7.0
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 0.8 1.5

Plant Communities

Ecological Dynamics of the Site

This site is associated with a California red fir-white fir-Jeffrey pine forest. This forest is
generally dense and shady with low understory cover and diversity. Bush chinquapin
(Chrysolepis sempervirens) is the most common understory component, which takes advantage
of openings in the forest canopy. This forest type is found in the transition zone between the
white fir-Jeffrey pine forest types at lower elevations and the red fir forest types at higher
elevations.

The dominance of California red fir (Abies magnifica) in this forest type increases with
elevation. At lower elevations it is a minor component with a 1 to 5 percent canopy cover that
increases to 40 percent at upper elevations. California red fir is a tall, long-lived conifer with
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short branches and a narrow crown. It produces single needles of 0.8 to 1.4 inches long that are
distributed along the young branches. Firs produce upright cones that open and fall apart while
still attached to the tree, so cones are not often seen on the forest floor unless cut by squirrels or
chipmunks in fall. California red fir cones are about 9 inches long. California red fir prefers cold
wet winters in areas with deep snow accumulation, followed by warm summers. The young trees
have thin bark and are very susceptible to fire, but as trees mature the bark thickens and fire
resistance increases.

White fir (Abies concolor) is similar in appearance to California red fir but has slightly longer
needles (1.2 to 2.8 inches long) and smaller cones (3 to 5 inches). White fir tends to develop
shallow root systems that can graft onto other white fir roots and spread root rots. The bark of
mature white fir is visibly lighter in color than that of red fir. Bark chips can confirm the
difference of bark color. The internal bark color of white fir is tan while California red fir is dark
reddish. With thin bark, low growing branches and shallow root systems, white fir is very
susceptible to fire. Older trees are more resistant because the bark thickens and branches can
self-thin, increasing the height of the canopy above the forest floor. Fire causes mortality to
mature trees if the crowns burn or heat damages the thin barked trunks or shallow roots (Zouhar,
2001).

Jeffrey pine (Pinus jeffreyi) is commonly co-dominant with white fir and California red fir.
Jeffrey pine produces 3 to 8 inch needles in bundles of three. The female seed cones range from
4.7 to 12 inches in length. Jeffrey pine produces a deep taproot and extensive lateral roots
(Gucker, 2007) that are intolerant of wet conditions. Jeffrey pine looks similar to ponderosa pine
but has a vanilla-like odor in the bark, which is not as yellow. Jeffrey pine is shade intolerant and
can be replaced over time by white fir or California red fir if fire is excluded from the system.
Older Jeffrey pines are somewhat adapted to fire because their bark is thick enough to provide
protection from moderate intensity fires. Additionally, their branches tend to thin along the lower
portion of the tree trunk, leaving the crown 20 to 30 meters above the forest floor.

A study on conifer growth phenology in the Sierra Nevada describes the timing and growth
period for several conifer species. The initial growth of California red fir is faster than its
associated conifer species, then returns to a slower growth. Temperature is critical in initiating
conifer growth after snowmelt. In the study, trees generally started stem growth about 2 weeks
after snow melt, a delay that may be related to the warming of soils and roots. If the snow melt
was unusually early, the trees did not begin annual growth until specific air temperatures were
reached. It was hypothesized that heavy shrub cover delayed the start of annual growth because
shade kept the soil from warming. The pines in the study began leader growth when the air
temperatures reached -4 degrees C (24.8 degrees F), and the firs responded after temperatures
reached 2 to 3 degrees C (35.6 to 37.4 degrees F). Pines have heavily insulated terminal buds,
whereas the terminal buds of fir trees are less insulated and more susceptible to frost damage.
The length of the leader growth is predetermined by growth conditions of the prior year.
Primordia of fir needles and pine fascicles are developed the year before leader growth. The
internode length between fir needles or pine fascicles is determinate; therefore the leader length
is determined by the number of primordia developed. It appears that some conifers will not start
leader growth until a specific photoperiod (a ratio of light hours to dark hours during one 24 hour
period) is met, even if the snow has melted and the temperatures are warm enough. If drought
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conditions set in before the leader has reached its determinate length, growth will be terminated
prematurely. If precipitation comes after the snow has melted, it can prolong the growing season.
Conifer growth ceases with the onset of drought conditions and the decline of water potentials
(Royce and Barbour, 2001).

This site receives 45 inches average annual precipitation, mostly in the form of snow in winter.
As the snow melts it fills macropores in the soil with water. Soil characteristics such as depth and
texture determine how much water the soil can hold and how long it will remain before filtering
through, evaporating away, or being lost to evapotranspiration. The soils associated with this site
have very low to low water holding capacities. Under the same climatic conditions, drought
would come earlier to these soils than those with higher water holding capacities. These trees
have a short growing season due to early drought conditions.

Most of the forest within the present park boundary was never logged, but fire suppression has
created a change in the stand structure and composition. With a natural fire regime the presence
of Jeffrey pine is encouraged. Low to moderate intensity fires maintain an open forest with
patches of montane shrubs and forbs in the canopy openings. In the absence of fire, firs continue
to regenerate in the understory, increasing forest density and fuels. Today the forest is
multilayered, dense and shady, dominated by firs. Vegetation on the forest floor is almost
nonexistent.

Fire regime studies, using tree rings and fire scars, report historic median fire return intervals in
white fir-red fir forests of 12, 24, and 41 years ( Skinner and Chang, 1996; Bekker and Taylor,
2000; Taylor and Solem, 2001 respectively). Beaty and Taylor report that fire frequency and
intensity is additionally associated with slope position, aspect, and climatic fluctuations. Fire
return intervals are longer on north facing slopes than on south facing slopes, and fire intensity
increases from lower slope to upper slope positions. Their study also indicates a slightly later
burn season in the Southern Cascades than in the Sierra Nevada. The fire scars in the Southern
Cascade are primarily found at the annual tree ring boundary, indicating the trees were dormant
at the time of the fire, whereas in the Sierra Nevada fires scars are often found in the late-season
wood. This timing shift may be due to the timing of summer drought conditions, which begin
earlier in the south. In July and August, thunderstorms are common in Lassen Volcanic National
Park and the summer drought conditions begin, initiating the fire season. Large fires and multiple
small fires in the same season are associated with dry and very dry years. Beaty and Taylor
report that stand-replacing fire is more common on upper slopes, while low to moderate intensity
fires occur only along lower slopes. This is probably due to the tendency of fire to burn upslope,
preheating the fuels as it goes (Beaty and Taylor, 2001). After a stand-replacing fire, evenly aged
forests are formed. The current management practice of fire suppression has shifted forest
density and composition. Fire suppression creates a change in species composition by allowing
the fire intolerant and shade tolerant firs to increase in cover and density, eventually out-
competing the fire tolerant and shade intolerant pines (Taylor and Solem, 2001).

Tree pathogens and insect infestations can have significant impacts on the composition and
structure of mid and upper montane coniferous forests. Small infestations may affect just a few
trees but large outbreaks may kill the dominant trees over large areas of forest, creating large
canopy openings and stand regeneration. Most of these pathogens are a natural cycle of
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regulation and can push the closed forest types into more open forest types. Large outbreaks are
often associated with drought years or overstocked forests. Fuel loads are frequently high after
outbreaks, creating ideal conditions for high intensity fires.

Jeffrey Pine is susceptible to several diseases and insect infestations, especially in periods of
drought or when overcrowded. Pathogens that affect Jeffrey pine in this area are the dwarf
mistletoe (Arceuthobium campylopodium), root disease (Phaeoleus schweinitzii), needle cast
(Elytroderma deformans), Jeffrey pine bark beetle (Dendroctonus jeffreyi), Red turpentine beetle
(D. valens), and pine engravers (Ips species). The most threatening of these are the dwarf
mistletoe and the Jeffrey pine bark beetle (Bohne, 2006; Jenkinson, 1990).

Pathogens that affect white fir are the dwarf mistletoe (Arceuthobium abietinum f. sp.
concoloris), Cytospora canker (Cytospora abietis), broom rust (Melamsporella
caryophyllacearum), annosus root disease (Heterobasidium annosum), armillaria root disease
(Armillaria sp.), trunk rot (Echinodontium tinctorium) and the fir engraver (Scotylus ventralis).
The most threatening of these is the combination of the fir engraver and annosus root disease.
These pathogens can kill large areas of white fir (Bohne, 2006; Laacke, 1990). This ecological
site has evolved with natural disturbances such as fire, wind throw and disease that create canopy
gaps which allow for tree regeneration.

The major pathogens that affect California red fir in this area are red fir dwarf mistletoe
(Arceuthobium abietinum f. sp. magnificae), fir broom rust (Melampsorella caryophyllacearum),
annosus root rot (Heterobasidium annosum), and the fir engraver (Scolytus ventralis) (Murphy et
al., 2000). Other diseases that can affect red fir are the heart rots: yellow cap fungus (Pholiota
limonella) and Indian paint fungus (Echinodontium tinctorium). Insects that can affect red fir are
cone maggots (Earomyia spp.), several chalcids (Megastigmus spp.) and cone moths (Barbara
spp. and Eucosma spp.) (Russell, et al., 1990).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site FOZZBI107CA
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Reference - State 1

California red fir-white fir-Jeffrey pine/bush chinguapin - Community Phase 1.1

e e S,

Red fir-white fir-JeffFey pine forest

This community phase is considered to be the likely future reference or most successionally
advanced community phase. It is dominated by mature white fir, California red fir and Jeffrey
pine. Bush chinquapin (Chrysolepis sempervirens) is present in canopy openings.

This community phase is maintained by low and moderate intensity fires that remove fire
intolerant seedlings and saplings from the understory. Moderate intensity fires can kill overstory
trees as well, leaving canopy openings that are favorable for Jeffrey pine and shrub regeneration.
The moderate intensity fires therefore breakup the uniformity of the older stands with pockets of
young forests intermixed.

Community Phase Pathway la
In the event of a severe fire there may be significant tree mortality, leaving a barren landscape
with many standing dead trees. This creates community phase 1.2.

Community Phase Pathway 1b

If fire is excluded from the old growth community phase, red fir and white fir continue to
regenerate in the understory, increasing tree density and shifting this community phase toward
the community phase 1.5.
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California red fir-white fir-Jeffrey pine/bush chinquaping Plant Species Composition:

. Annual Production Foliar Cover
Grass/Grasslike in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Grass/Grasslike 0 10
western needlegrass ACOC3 Ach_naw 0 10 0 2
occidentale
. Annual Production Foliar Cover
Shrub/Vine in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Shrub 30 785
; Arclostapnylos
greenleaf manzanita ARPAG6 Arctostaphylos 0 400 0 10
patula
bush chinguapin CHsg11 Chrysolepis 30 375 1 12
sempervirens
slender penstemon  PEGR4 m 0 10 0 1
gracilentus
Tree Annual Production Foliar Cover
in Pounds Per Acre Percent
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 20 115
white fir ABCO Abies concolor 10 50 1 5
California red fir ABMA Abies magnifica 10 50 1 5
Jeffrey pine PIJE Pinus jeffreyi 0 15 0 3
Annual Production by Plant Type:
Annual Production (lbs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 0 5 10
Shrub/Vine 30 420 785
Tree 20 65 115
Total: 50 490 910

Forest Overstory:

The upper canopy is a mix of white fir, California red fir and Jeffrey pine. California red fir and
white fir are present in the understory. The average overstory canopy cover is 60 percent, with a
range of 50 to 75 percent. White fir is generally dominant, with red fir and Jeffrey pine varying



http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ARPA6�
http://plants.usda.gov/java/profile?symbol=ARPA6�
http://plants.usda.gov/java/profile?symbol=CHSE11�
http://plants.usda.gov/java/profile?symbol=CHSE11�
http://plants.usda.gov/java/profile?symbol=PEGR4�
http://plants.usda.gov/java/profile?symbol=PEGR4�
http://plants.usda.gov/java/profile?symbol=ABCO�
http://plants.usda.gov/java/profile?symbol=ABMA�
http://plants.usda.gov/java/profile?symbol=PIJE�

Ecological Site Descriptions for Lassen Volcanic National Park, California 171

in cover from 1 to 20 percent. Canopy heights range from 90 to 120 feet with diameters ranging
from 25 to 35 inches at breast height. The largest and oldest trees were not measured. Basal area
for this community type ranged from 120 to 180 ft2/ acre.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
50 60 75

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
white fir

Abies concolor ABCO N 30.0 400

California red fir

Abies magnifica ABMA N 100 200

Jeffrey pine

Pinus jeffreyi PUE N 10.0 15.0

Forest Understory:

The understory is generally sparse, although there is more cover and diversity in canopy
openings. Bush chingquapin (Chrysolepis sempervirens) is consistently present, with about 8
percent cover. Other associated species are greenleaf manzanita (Arctostaphylos patula), western
needlegrass (Achnatherum occidentale), and slender penstemon (Penstemon gracilentus).

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass
Achnatherum occidentale ACOC3 N 0 2.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
greenleaf manzanita

Arctostaphylos patula ARPA6 N 0 10.0

bush chinquapin

Chrysolepis sempervirens CHSE11 N 1.0 12.0

slender penstemon

Penstemon gracilentus PEGR4 N 0 1.0

Bush chinquapin-greenleaf manzanita/western needlegrass/ slender penstemon/pine-firs -
Community Phase 1.2

This community phase develops when the majority of the overstory trees succumb to a high
intensity canopy fire. There may be a few surviving overstory trees, which become an important



172 Ecological Site Descriptions for Lassen Volcanic National Park, California

seed source for regeneration. Mature Jeffrey pines have thicker bark and higher tree branches
than California red fir or white fir and are more likely to survive a fire and supply seed for
regeneration. Because Jeffrey pine seedlings germinate well in full sun and mineral soils after
fire and white fir and California red fir prefer partial shade, Jeffrey pine may have an advantage
in early phases of regeneration which assures their existence and sometime prevalence in older
stands.

Bush chinquapin (Chrysolepis sempervirens) can resprout from the roots, root crown or the
stump after it has been top-killed by fire. It can also regenerate from seed, but there is little data
about seed dormancy or storage. Greenleaf manzanita (Arctostaphylos patula) is a fire dependent
shrub because its seeds remain dormant in the soil until the heat from fire scarifies the seed coat.
The presence or absence of greenleaf manzanita may be an indicator of fire history. Bush
chinquapin is more shade tolerant than greenleaf manzanita and could persist longer as the forest
canopy encloses this site. This area does not seem to have the tendency to create dense shrub
lands after a fire but recent post-fire data is lacking.

A flush of native perennial grasses and forbs is possible for the first several years after a burn.

Community Phase Pathway 1.2a

The natural pathway is to community phase 1.3, a young open red fir-white fir-Jeffrey pine
forest. This pathway is followed with natural fire regime. Manual thinning with prescribed burns
can emulate the natural cycle and lead to the same open community phase.

Community Phase Pathway 1.2b
An alternate pathway is created when fire is excluded from the system and leads to a young
closed red fir-white fir forest (Community phase 1.4).

Red fir-white fir-Jeffrey pine/bush chinquapin - Community Phase 1.3

This forest community phase develops with the natural fire regime, or with manual thinning and
prescribed fires. Low to moderate intensity fires clear the understory and remove fuels before
they reach hazardous levels, although severe high-intensity canopy fires are also possible. Since
Jeffrey pine establishes early during stand regeneration it has a fair percentage of cover in the
upper canopy, but it has difficulty regenerating and growing well in the understory of the
canopy. Its growth and presence is dependent upon fire or other disturbances to maintain an open
forest structure with canopy openings.

Community Phase Pathway 1.3a

This is the natural pathway for this community phase, which evolved with a historic fire regime
of relatively frequent surface and moderate severity fires, and/or partial tree mortality from a pest
outbreak. Manual thinning or prescribed burning can be implemented to replace the natural
disturbances that keep this forest open. This pathway leads to the reference community phase
(Community Phase 1.1).

Community Phase Pathway 1.3b
In the event of a canopy fire this community phase would return to Community Phase 1.2, forest
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regeneration.

Community Phase Pathway 1.3c

If fire does not occur, forest density increases. This may favor California red fir and white fir
over Jeffrey pine. The increased density shifts this community phase toward the closed red fir-
white fir community phase 1.5.

Red fir-white fir/litter - Community Phase 1.4

This community phase is defined by a dense canopy and high basal area of California red fir and
white fir. Canopy cover ranges from 60 to 90 percent. The trees are overcrowded and often
diseased and stressed due to competition for water and nutrients. This stress makes the trees
more susceptible to death from disease and drought. Fire hazard is high in this community, a
result of the deep accumulation of litter, standing dead and down trees, and the dense multi-
layered structure of the forest.

Community Phase Pathway 1.4a
If fire continues to be excluded from this system the mature closed red fir-white fir forest
community phase develops (Community Phase 1.5).

Community Phase Pathway 1.4b

At this point the density of ground fuels and ladder fuels formed in the mid-canopy create
conditions for a high intensity canopy fire. A severe fire would initiate forest regeneration
(Community Phase 1.2).

Community Phase Pathway 1.4c

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuel
accumulation. Considerable management efforts would be needed to create the open forest
conditions that should exist in this forest had it developed with fire over time. Manual treatments
to thin out the white fir and fuels in the understory, and/or prescribed burns, could be
implemented to shift this forest back to its natural state of an open red fir-white fir-Jeffrey pine
forest (Community Phase 1.3). A partial mortality disease or pest infestation could also create a
shift toward Community Phase 1.3.
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Red fir-white fir/litter - Community Phase 1.5

Red fir-

Wite fi} forest

The mature closed red fir-white fir forest develops with the prolonged exclusion of fire, allowing
tree density to increase to unhealthy levels. Competition for water and sunlight continues, and
tree health and vigor decreases.

Community Phase Pathway 1.5a
At this point a severe fire is likely and would initiate forest regeneration (Community Phase 1.2).

Community Phase Pathway 1.5b

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuel
accumulation. Considerable management efforts would be needed to create the open forest
conditions that should exist in this forest had it developed with fire over time. Manual treatments
to thin out the understory trees and fuels, and/or prescribed burns, could be implemented to shift
this forest back to its natural state of an open red fir-white fir-Jeffrey pine forest community
phase 1.1. A partial mortality disease or pest infestation could also create a shift toward
Community Phase 1.1 but tree mortality will increase the already high fuel amounts.
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Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation

white fir ABCO 37 47 60 83 70 030 50TA Schumacher, Francis X. 1926.Yield, stand,
and volume tables for white fir in the
California pine region. University of
California Agricultural Experiment Station

Bulletin 407.
Californiared ABMA 42 53 142 184 140 050 50TA Schumacher, Francis X. 1928. Yield, stand
fir and volume tables for red fir in California.

University of California Agricultural
Experiment Station Bulletin 456.

56 56 43 43 57 600  100TA Meyer, Walter H. 1961. Yield of even-aged
stands of ponderosa pine. USDA Technical
Bulletin 630. (1938 version revised in
1961).

[
m

Jeffrey pine

Animal Community:

Red fir-white fir-Jeffrey pine forests provide browse, cover and nesting sites for a variety of
wildlife species. Mature open forests, closed dense forests, young forests and shrub lands provide
different habitats and forage for wildlife. The type and quality of the wildlife habitat varies with
the community type. Douglas squirrels cut and cache fir cones before the cones are fully mature.
Cavity-nesting birds utilize holes in snags and dying trees for their nests while ground-nesting
birds and animals find homes in the fallen trees. Deer and bear browse the needles of these
conifers in winter and the new growth in the spring. Porcupines eat the bark of fir and can kill
saplings. Rodents feed on the white fir cambial tissue. Birds forage for insects in the foliage of
mature conifers

This forest type intergrades between the lower elevation white fir and Jeffrey pine forests and the
upper elevation red fir forests. It is difficult to find specific data about animal use in this mixed
forest.

There are about 33 species of mammals commonly present in the white fir forest type in
California and, of these, 7 are generally associated with mature forests. About 123 species of
birds are found in the white fir forest type of California and southern Oregon, about 50 of which
are associated primarily with mature forests. Many of these birds use mature white fir trees and
snags for foraging, roosting, nesting and/or breeding. Included are bald eagle, California spotted
owl, brown creeper, pileated woodpecker, white-headed woodpecker and, when near lakes or
streams, osprey. Reptiles in white fir forests are represented by 17 species, mostly at lower
elevations, 8 of which are associated with mature forests (Zouhar, 2001).

Animals that use California red fir forests include martin, fisher, wolverine, black bear, squirrels,
chickadee, pileated woodpecker, great gray owl, Williamson's sapsucker, mountain beaver, and
pocket gopher (Cope, 1993).

American black bears and a diversity of small mammals and bird species, as well as insects,
amphibians, and reptiles utilize Jeffrey pine for habitat or use the seeds and needles for food.
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Animals that eat the seeds include California quail, northern flickers, American crows, Clark's
nutcrackers, western gray squirrels, Douglas's squirrels, California ground squirrels, deer mice,
yellow-pine chipmunks, and lodgepole chipmunks (Gucker, 2007).

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:
This area is suitable for hiking and backpacking trails. Trails may be used primarily for passing
through since dense forests and slopes do not easily accommodate campsites.

Wood Products:

White fir wood is used for framing, plywood and, sometimes, pulpwood. The heartwood of white
fir decays rapidly if not properly preserved. White fir wood has a low specific gravity and heat
production, hence it provides poor firewood compared to other conifers (Zouhar, 2001).

Jeffrey pine wood is used for lumber. No commercial distinction is made between ponderosa
pine and Jeffrey pine lumber (Gucker, 2007).

The wood from California red fir is straight-grained and light. California red fir wood is soft but
stronger than the wood of other firs, and has a low specific gravity. The wood is used for fuel,
coarse lumber, quality veneer, solid framing, plywood, printing paper, and high-quality wrapping
paper, and is preferred for pulping (Cope, 1993).

Site index and CMAI (culmination of mean annual increment) in the Forest Site Productivity
section above are in units of feet and cubic feet/acre/year, respectively.

Other Products:

Jeffrey pine seeds are edible. Native Americans used Jeffrey pine sap as a remedy for pulmonary
disorders. Later, heptane was distilled from the sap and sold as a treatment for pulmonary
problems and tuberculosis. Jeffrey pine heptane was also utilized in developing the octane scale
used to rate petroleum for automobiles (Gucker, 2007).

Other Information:

Additional information
Common white fir pathogens:

White fir dwarf mistletoe (Arceuthobium abietinum f. sp. concoloris) is a parasitic plant common
in the survey area as evident by witches brooms, top Kill, stem cankers and swellings. The
vegetative shoots of the dwarf mistletoe are often present from spring to fall. A fungus
(Cytospora abietis) Kills the branches that are infected with dwarf mistletoe. The reduced vigor
makes the tree more susceptible to bark beetle and other diseases. The mistletoe cankers, by
creating cracks in the bark, create an entry point for other diseases such as heart rots (Burns and
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Honkala, 1990).

Fir broom rust (Melampsorella caryophyllacearum) is a disease that causes dense witches
brooms with stunted yellow needles. The infected branch sheds its needles in fall, leaving a
barren dead looking branch. The alternate host for this rust is the chickweeds (Stellaria spp. and
Cerastium spp.). This disease can damage tree growth by reducing crown development.
Mortality is less common in mature trees than in younger regeneration trees. Secondary infection
is possible from heart rots entering through openings in the infected areas (Burns and Honkala,
1990).

Annosus root rot (Heterobasidion annosum) can affect large acres of fir forest. It spreads from
infected roots to healthy roots. It slowly decays the roots, the root collar and the stem butt for
many years, causing structural weaknesses and making the tree vulnerable to wind throw.
Annosus root rot can also be spread aerially, infecting freshly cut stumps or other fresh tree
wounds. Painting Borax on the freshly cut stumps restricts the entry of the fungus. In all
management activities it is important to reduce damage to the bark. The rot itself does not often
kill red fir directly, but it weakens the tree and makes it easier for bark beetles (Scolytus spp.) to
infest the tree (Burns and Honkala, 1990).

The fir engraver beetle (Scolytus ventralis) can cause extensive damage to white fir forests.
Outbreaks can cause mortality to several acres of trees. It can reach epidemic levels when the
trees are stressed due to drought, annosus root rot, dwarf mistletoe, or fire damage.

Additional information on Jeffrey pine pathogens:

Infections from western dwarf mistletoe (Arceuthobium campylopodium) cause witches brooms,
reduced growth and tree mortality. Sticky seeds are spread in fall and infest nearby and
understory trees. In years of severe drought dwarf mistletoe has induced 60 to 80 percent of the
Jeffery pine mortality (Burns and Honkala, 1990).

Jeffrey pine bark beetles (Dendroctonus jeffreyi) are native beetles that can only reproduce in
Jeffrey pine. They are a natural cycle in maintaining forest health. They generally attack older
weaker trees, but in times of drought or other disturbances such as lightning or fire, epidemic
levels can break out and cause extensive damage to the forest. These beetles infest the lower
stem and bole of the trees, usually after pine engraver (Ips pini) infestation in the upper portion
of the tree. The beetles slowly destroy the cambium, inhibiting the flow of nutrients. A sign of
infestation is the changing color of the pine needles from green to yellow or reddish brown,
beginning from the top down (Hagle et al., 2003; Smith, 1971).

Forest Pathogens that affect Red fir:

The parasitic red fir dwarf mistletoe (Arceuthobium abietinum f. sp. magnificae) is common in
the survey area, as evident by witches brooms, top kill, stem cancers and swellings. The
vegetative shoots of the dwarf mistletoe are also often present from spring to fall. Infestation of
the red fir dwarf mistletoe can cause reduced growth and vigor. A fungus, (Cytospora abietis),
kills the branches that are infected with dwarf mistletoe. Dwarf mistletoe weakens the tree and
allows other pathogens to infest the tree. The mistletoe cankers create an entry point for other
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diseases, such as heart rots (Russell, et al., 1990).

Fir broom rust (Melampsorella caryophyllacearum) is a disease that causes dense witches
brooms with stunted yellow needles. The infected branch sheds its needles in fall, leaving a
barren dead looking branch. The alternate host for this rust is the chickweeds (Stellaria spp. and
Cerastium spp.) (Hagle et al., 2003). This disease can damage tree growth by reducing crown
development. Mortality is less common in mature trees than in younger regeneration trees.

Annosus root rot (Heterobasidion annosum) can affect large acres of fir forest. It spreads from
infected roots to healthy roots. It slowly decays the roots, the root collar and the stem butt for
many years, causing structural weaknesses and making the tree vulnerable to wind throw.
Annosus root rot can also be spread aerially, infecting freshly cut stumps or other fresh tree
wounds. Painting Borax on freshly cut stumps restricts the entry of the fungus. In all
management activities, it is important to reduce damage to the bark. The rot itself does not often
kill red fir directly, but it weakens the tree and makes it easier for bark beetles (Scolytus spp) to
infest the tree (Russell, et al., 1990).

The fir engraver (Scolytus ventralis) can cause extensive damage to red fir forests and outbreaks
can cause mortality to several acres of trees. It can get to epidemic levels when the trees are
stressed due to drought, annosus root rot, dwarf mistletoe, or fire damage. (Russell, et al., 1990).

Site index documentation:

Schumacher (1928), Schumacher (1926) and Meyer (1961) were used to determine forest site
productivity for red fir, white fir and Jeffrey pine, respectively. Low to High values of Site index
and CMAI (culmination of mean annual increment) give an indication of the range of inherent
productivity of this ecological site. Site index relates to height of dominant trees over a set period
of time and CMAI relates to the average annual growth of wood fiber in the boles/trunks of trees.
Site index and CMAI listed in the Forest Site Productivity section are in units of feet and cubic
feet/acre/year, respectively. Both site index and CMAI are estimates; on-site investigation is
recommended for specific forest management units for each soil classified to this ecological site.
The historical and actual basal area of trees within a growing stand will greatly influence CMAL.

Conifer trees appropriate for site index measurement typically occur in community phase 1.3.
They are selected according to guidance listed in the site index publications.

Supporting Information

Associated Sites:
Site Name Site ID Site Narrative

Low Precip Frigid Sandy Tephra F022BI100CA This is a Jeffrey pine forest found on lower slopes and flats.
Gentle Slopes

Frigid And Cryic Gravelly Slopes F022BI115CA This is a red fir-western white pine forest found at higher elevations.

Low Precip Frigid Sandy Moraine F022BI119CA This is a Jeffrey pine-white fir forest found on lower slopes.
Slopes
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Similar Sites:

Site Name Site ID Site Narrative

Frigid Deep Coarse Sandy Cinder F022BI109CA This is a red fir-Jeffrey pine forest found at higher elevations on
Cone Or Shield Volcano Slopes cinder cones and shield volcanoes.

State Correlation:
This site has been correlated with the following states:

Inventory Data References:
The following NRCS vegetation plots were used to describe this ecological site:

789107- Site location

789362

Type Locality:

State: CA
County: Lassen
Township: 31N
Range: 6E
Section: 11
Datum: NADS83
Zone: 10
Northing: 4491392
Easting: 645930
General Legal Description: The type locality is above Butte Lake and north of Sunrise Peak.

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator NAD83104491392645930
(UTM) system:

Relationship to Other Established Classifications:

Forest Alliance = Abies magnifica-Abies concolor — Red fir-white fir forest; Association = Abies
magnifica-Abies concolor-Pinus jeffreyi. (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie
M. 2009. A Manual of California Vegetation. 2nd ed. California Native Plant Society Press.
Sacramento, California.)
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Moist Sandy Lake Or Stream Terraces

Pinus contorta var. murrayana / / Veratrum californicum var. californicum - Elymus glaucus
(Sierra lodgepole pine / / California false hellebore - blue wildrye)

Site ID: F022BI108CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Lake terrace, (2) Stream terrace

Elevation (feet): 5,960-6,900

Slope (percent): 0-8

Water Table Depth (inches): 0-60

Flooding-Frequency: Rare to frequent

Ponding-Frequency: None

Aspect: No Influence on this site

Mean annual precipitation (inches): 35.0-65.0

Primary precipitation: Winter months in the form of snow

Mean annual temperature: 41-44 degrees F (5-7 degrees C)

Restrictive Layer: Duripan or petroferric contact at 40 inches to greater than 60 inches
Temperature Regime: Frigid

Moisture Regime: Aquic

Parent Materials: Alluvium from volcanic rocks

Surface Texture: (1) Gravelly medial sandy loam

Surface Fragments <=3" (% Cover): 0-5

Surface Fragments > 3" (% Cover): 0-0

Soil Depth (inches): 40-60+

Vegetation: Sierra lodgepole pine (Pinus contorta var. murrayana) is dominant with
approximately 40 percent canopy cover. The lush understory has a variety of species, and
dominants vary by microclimate. Common plants are blue wildrye (Elymus glaucus), bluejoint
(Calamagrostis Canadensis), tufted hairgrass (Deschampsia cespitosa), meadow barley
(Hordeum brachyantherum), bigleaf lupine (Lupinus polyphyllus), common yarrow (Achillea
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millefolium), arrowleaf ragwort (Senecio triangularis), longstalk clover (Trifolium longipes), and



184 Ecological Site Descriptions for Lassen Volcanic National Park, California

California false hellebore (Veratrum californicum var. californicum).
Notes: This is a moist Sierra lodgepole pine site found on stream or lake terraces. It is often
adjacent to a meadow community.

Physiographic Features

The majority of this site is found between 5,960 and 6,900 feet, but it has been associated with
minor components which are mapped between 5,500 and 8,000 feet in elevation. Slopes are
generally between 0 to 8 percent.

This site has a seasonal water table that may be at the surface to around 60 inches.

Landform: (1) Lake terrace
(2) Stream terrace

Minimum Maximum

Elevation (feet): 5500 8000
Slope (percent): 0 8
Water Table Depth (inches): 0 60
Flooding:

Frequency: Rare Frequent

Duration: Brief Long
Ponding:

Depth (inches):

Frequency: None None

Duration: None None
Runoff Class: Very high Very high
Aspect: No Influence on this site

Climatic Features

This ecological site receives most of its annual precipitation in the winter months in the form of
snow. The mean annual precipitation is ranges from 35 to 65 inches (889 to 1,651 mm) and the
mean annual temperature is about 41 degrees F (5 degrees C). The frost free (>32 degrees F)
season is 60 to 85 days. The freeze free (>28 degrees F) season is 75 to 190 days.

There are no representative climate stations for this site.
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Minimum Maximum
Frost-free period (days): 60 85
Freeze-free period (days): 75 190
Mean annual precipitation (inches): 35.0 65.0

Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precip. Min. 00 00 00 00 00 00 00 00 00 00 00 00

Precip. Max. 0.0 00 00 00 00 00 00 00 00 00 00 00
Temp. Min. 0 0 0 0 0 0 0 0 0 0 0 0
Temp. Max. 0 0 0 0 0 0 0 0 0 0 0 0

Climate Stations:

Influencing Water Features

This ecological site is often found adjacent to stream channels and along lake margins.

Wetland Description: System Subsystem Class

Representative Soil Features

This site is associated with the Typic Endoaquands soil component, which consists of deep and
very deep, poorly drained soils that formed in alluvium from volcanic rocks. There are a couple
inches of organic pine needles and muck over an A horizon. The A and B horizons have gravelly
medial sandy loam textures with 12 to 15 percent clay and 20 to 25 percent gravel. The C
horizons have coarse sandy loam and loamy coarse sand textures with 1 to 2 percent clay, 50 to
60 percent gravel, and 10 percent cobbles. These soils on average have low AWC in the upper 60
inches of soil. There are masses of oxidized iron around rock fragments below 29 inches, and a
duripan or petroferric contact at 40 inches to greater than 60 inches. The iron concentrations
indicate prolonged saturation, due to a water table perched above the duripan or petroferric layer.

This ecological site has been correlated with the following map units and components within the
CA789 Soil Survey Area:

DMU Component Percent
103 Typic Endoaquands 2
104 Typic Endoaquands 2
105 Typic Endoaquands 2
117 Typic Endoaquands 5
130 Typic Endoaquands 15
134 Aquepts 3
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139 Typic Endoaquands 20
142 Aquepts 3

145 Aquepts 2

148 Typic Endoaquands 15
163 Typic Endoaquands 2
171 Typic Endoaquands 5
172 Typic Endoaquands 1
173 Typic Endoaquands 8

Parent Materials:
Kind: Alluvium
Origin: Volcanic rock

Surface Texture: (1)Gravelly Sandy loam
Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover):. 0 5
Surface Fragments > 3" (% Cover): 0 0
Subsurface Fragments <=3" (% Volume): 25 70
Subsurface Fragments > 3" (% Volume): 0 15
Drainage Class: Poorly drained
Permeability Class: Rapid To Moderate

Minimum Maximum
Depth (inches): 40 80
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.1 6.5
Soil Reaction (0.01M CaCl2).
Available Water Capacity (inches): 1.71 7.33

Plant Communities

Ecological Dynamics of the Site

This is a moist Sierra lodgepole pine site found on stream or lake terraces. It is often adjacent to
a meadow community. Sierra lodgepole pine (Pinus contorta var. murrayana) is dominant with
approximately 40 percent canopy cover. The lush understory has a variety of species, and
dominants vary by microclimate. Common plants are blue wildrye (Elymus glaucus), bluejoint
(Calamagrostis Canadensis), tufted hairgrass (Deschampsia cespitosa), meadow barley
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(Hordeum brachyantherum), bigleaf lupine (Lupinus polyphyllus), common yarrow (Achillea
millefolium), arrowleaf ragwort (Senecio triangularis), longstalk clover (Trifolium longipes), and
California false hellebore (Veratrum californicum var. californicum).

Sierra lodgepole pine is more tolerant of wet soil conditions than other conifers in the area, so it
dominates in these wet meadow margins. White fir (Abies concolor) or California red fir (Abies
magnifica) are occasionally found in these forests, but they will not replace lodgepole pine due to
the wetness. Sierra lodgepole pine can be long-lived, and some trees on this site are almost 200
years old. Sierra lodgepole pine does not usually gain much in girth, with older trees averaging
16 to 21 inch diameters. Its thin bark and shallow roots make it susceptible to fire. It grows tall
and narrow with short branches and 1.2 to 2.4 inch needles in fascicles of two. Sierra lodgepole
pine is the only non-serotinous lodgepole pine. Therefore it does not need fire to open its cones
to release seeds.

This ecological site is on alluvial stream terraces with water tables at the surface during snow
melt, then dropping throughout the season. There is a root restrictive layer below 40 inches,
which may perch water for a short period. The roots of Sierra lodgepole pine are generally
shallow, enabling them to grow on this site. Sierra lodgepole pine produces a taproot, but it may
atrophy or grow horizontally in cases of high water table or a root restrictive layer.

Several sampled trees are older than 150 years, which indicates that lodgepole pine was present
at some of these sites prior to the encroachment period documented by Taylor (Taylor, 1990). A
younger stratum of trees sampled meets the profile of Taylor’s encroachment period. Taylor
identified a period between 1905 and 1955 when most of the lodgepole pine became established
within the meadows of Lassen Volcanic National Park. The study was unable to identify a single
cause for encroachment but selected a combination of factors, such as the cessation of grazing
and the practice of fire suppression. In Yosemite National Park, pulses of lodgepole pine
encroachment were related to multiple years of warmer than normal summers with lower than
normal precipitation. Taylor found that this did not apply to this area, and wetter than normal
conditions prevailed during periods of encroachment. More research is needed to determine if (or
how much) this ecological site has encroached into meadow habitat due to human caused
triggers.

The cessation of grazing has an immediate affect on conifer survival because herbivores browse
on young seedlings. Secondary to seedling survival is the removal of competing vegetation and
the creation of open patches of bare soil that is ideal for lodgepole pine establishment. In
meadow systems with a stream, grazing may have caused bank instability causing channel
confinement and incision. A deeper water table could result from an altered channel, which
would create a drier meadow more suitable for conifer encroachment. On a longer time scale,
many of these meadows are on the fringes of relict glacial lakes that are slowly filling with
organic matter and sediments. Please refer to the meadow ecological sites for more information
on hydrologic dynamics (R022B1217CA and R022BI206CA). A high mortality fire or mountain
pine beetle infestation could result in up to 30 percent more water being released into the
watershed since the trees are not using the water. This could raise the water table in the meadow,
making it less desirable for lodgepole pine.
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Sierra lodgepole pine has a complex disturbance regime which includes cyclic beetle infestations
and fire. Fire studies in the lodgepole pine forest of the Caribou Wilderness report a fire return
interval of 67 years between 1735 and 1929. Even low intensity fires resulted in high mortality
rates of the lodgepole pine (Taylor and Solem, 1995). Sierra lodgepole pine regenerates
prolifically after fire and evenly aged stands are formed. As the canopy closes the moderately
shade intolerant pines go through an extended period of self-thinning. The mountain pine beetle
(Dendroctonus ponderosae) is a natural pest that can kill a significant portion of the larger trees
in a stand. Infestations can last for several years and often return in 20 to 40 year cycles (Cope,
1993). After an outbreak the forest may be dominated by standing dead trees. These trees
eventually fall, creating layers of overlapping logs. Fuel loads are high, but the downed logs burn
slowly. Low intensity fires can cause damage to live trees, however, and fire damaged trees are
more susceptible for the next beetle attack. Pine beetle infestations, wind throw and other small
scale disturbances create gaps for Sierra lodgepole pine regeneration. Over time these gaps break
up the uniformity of the evenly aged stand that formed after the last large fire event. Old growth
lodgepole pine that has not experience severe fire has an irregular forest structure and is able to
regenerate in canopy gaps created by disturbances.

Other pathogens that affect Sierra lodgepole pine include insects such as the pine engraver (Ips
pini), lodgepole terminal weevil (Pissodes terminalis), Warren's collar weevil (Hylobius
warreni), weevil (Magdalis gentiles), pine needle scale (Chionaspis pinifoliae), black pineleaf
scale (Nuculaspis californica), spruce spider mite (Oligonychus ununguis), lodgepole sawfly
(Neodiprion burkei), lodgepole needle miner (Coleotechnites milleri), sugar pine tortrix
(Choristoneura lambertiana), pine tube moth (Argyrotaenia pinatubana), and the pandora moth
(Coloradia pandora). The pine engraver commonly develops in windthrows and logging slash,
especially slash that is shaded and cannot dry quickly. Prompt slash disposal is an effective
control measure. Fungal diseases that affect lodgepole pine productivity include the stem cankers
caused by atropelius canker (Atropellis piniphilia), comandra blister rust (Cronartium
comandrae), and western gall rust (Peridermium harknessii). The honey mushroom (Armillaria
mellea) and annosus root disease (Heterobasidion annosum) are sources of root rot, and wood
decay is caused by such fungi as red rot (Phellinus pini) and red heart wood stain (Peniophora
pseudo-pini). Dwarf mistletoe (Arceuthobium americanum) is a common parasite that can affect
large areas of lodgepole pine (Lotan and Critchfield, 1990).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site FO22BI108CA
Finus contarta var. murrayana/\Veratrum californicum var, califomicum/Elymus glaucus
(Sierra lodgepole pine/California false hellebore/blue wildrye)
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1. Reference State

1.1
Sierra lodgepole pine/California false
hellebore/blue wildrye
Overstory structure: Mostly single story 1.1a
but irregular
Tree canopy: 35-60%
Tree age: 125+ years (some intermixed
younger stands)

1.53T 1.5

1.2
Blue wildrye-blugjoint/common

—= 5| yarrow

Overstory structure: Grass/forb

pine seedlings)
Tree cover: up to 5%
Herbaceous cover: up to 70%

dominated (developing lodgepole

1.2b

Tree age: 40-125 years (some
intermixed younger stands

]
15 1.3b

Lodgepole pine/blue 1.3
wildrye/California false hellebore Lodgepole pine/blue

Cwerstory structure: Mostly single wildrye/California false hellebore
story bul irregular 1.3a| Overstory structure: Mostly “open”
Tree canopy: 50-75% single story

Tree canopy: up to 55%
Tree age: up 1o 40 years
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Lodgepole pine/blue wildrye
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Lodgepole pine/blue wildrye
Owerstory structure: Mostly “dense”
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Tree canopy: up to 80%
Tree age: up to 40 years
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Owverslory structure: Mostly “dense”
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Trea age: 40 to 125+ years
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Reference - State 1

Sierra lodgepole pine/California false hellebore/blue wildrye - Community Phase 1.1

This mature Sierra lodgepole pine forest develops with continual small scale disturbances which
create gaps in the canopy. It is considered the most successionally advanced community phase.
These gaps (single tree fall to .25 acre in size) provide suitable sites for Sierra lodgepole pine
regeneration, and over time, create uneven forest structure and composition. Several age classes
of Sierra lodgepole pine are present.

Community Phase Pathway 1.1a
A high tree mortality fire leads to the grass and forb community phase 1.2.
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Sierra lodgepole pine/California false hellebore/blue wildrye Plant Species Composition:

Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
common yarrow ACMI2 Achillea millefolium
bigleaf lupine LUPO2 Lupinus polyphyllus
monkeyflower MIMUL  Mimulus
sweetcicely OSBE Osmorhiza berteroi
longstalk clover TRLO Trifolium longipes
Califonia else \iecacy  alifornioumvar
californicum
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass/Grasslike
alpine bentgrass AGHU Agrostis humilis
bluejoint CACA4 %m%%“s
sedge CAREX  Carex
blue wildrye ELGL Elymus glaucus
meadow barley HOBR2 mtherum
muhly MUHLE  Muhlenbergia
alpine timothy PHAL2 Phleum alpinum
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
;V:ci;eesk}:my RIIN2 Ribes inerme
arrowleaf ragwort SETR Senecio triangularis
Tree
Group
Group Name Common Name Symbol Scientific Name

0 -Tree (understory only)

Annual Production
in Pounds Per Acre

Low High
19 340
10 80
5 50
0 5
0 15
4 40
20 150

Annual Production
in Pounds Per Acre

Low High
30 1161
0 10
0 630
0 15
30 420
0 70
0 6
0 10

Annual Production
in Pounds Per Acre

Low High
220

0 20
0 200

Annual Production
in Pounds Per Acre

Low High
2 8

Foliar Cover
Percent
Low High
1 10
1 5
0 1
0 2
1 10
1 8
Foliar Cover
Percent
Low High
0 5
0 20
0 5
2 30
0 5
0 3
0 2
Foliar Cover
Percent
Low High
0 2
0 12
Foliar Cover
Percent
Low High


http://plants.usda.gov/java/profile?symbol=ACMI2�
http://plants.usda.gov/java/profile?symbol=LUPO2�
http://plants.usda.gov/java/profile?symbol=MIMUL�
http://plants.usda.gov/java/profile?symbol=OSBE�
http://plants.usda.gov/java/profile?symbol=TRLO�
http://plants.usda.gov/java/profile?symbol=VECAC2�
http://plants.usda.gov/java/profile?symbol=VECAC2�
http://plants.usda.gov/java/profile?symbol=VECAC2�
http://plants.usda.gov/java/profile?symbol=AGHU�
http://plants.usda.gov/java/profile?symbol=CACA4�
http://plants.usda.gov/java/profile?symbol=CACA4�
http://plants.usda.gov/java/profile?symbol=CAREX�
http://plants.usda.gov/java/profile?symbol=ELGL�
http://plants.usda.gov/java/profile?symbol=HOBR2�
http://plants.usda.gov/java/profile?symbol=HOBR2�
http://plants.usda.gov/java/profile?symbol=MUHLE�
http://plants.usda.gov/java/profile?symbol=PHAL2�
http://plants.usda.gov/java/profile?symbol=RIIN2�
http://plants.usda.gov/java/profile?symbol=SETR�
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Pinus contorta var.

Sierra lodgepole pine PICOM 2 8 1 5
murrayana
Annual Production by Plant Type:
Annual Production (Ibs/AC)

Plant Type Low Representative Value High
Grass/Grasslike 30 522 1161
Forb 19 191 340
Shrub/Vine 0 45 220
Tree 2 5 8
Total: 51 763 1729

Forest Overstory:

The forest overstory has 35 to 60 percent cover from almost exclusively Sierra lodgepole pine.
White fir and California red fir are often in the adjacent drier forests but seldom within this wet
site. The upper canopy height ranges from 80 to 100 feet. Basal area is between 100 and 160
ft/acre. Several age classes are present, with gaps of young seedlings and saplings. Diameter at
breast height for the overstory trees ranges from 15 to 19 inches.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
35 40 60

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low High
Sierra lodgepole pine
Pinus contorta var. murrayana PICOM N 35.0 60.0

Forest Understory:

There is high cover and production of hydrophytic vegetation in the understory. Grasses are
mixed and include alpine bentgrass (Agrostis humilis), bluejoint (Calamagrostis Canadensis),
blue wildrye (Elymus glaucus), alpine timothy (Phleum alpinum), muhly (Muhlenbergia spp.)
and meadow barley (Hordeum brachyantherum). A variety of sedges (Carex spp.) may be
present in small amounts. Other plants on this site are common yarrow (Achillea millefolium),
tinker's penny (Hypericum anagalloides), bigleaf lupine (Lupinus polyphyllus), monkeyflower
(Mimulus spp.), sweetcicely (Osmorhiza berteroi), whitestem gooseberry (Ribes inerme),
arrowleaf ragwort (Senecio triangularis), longstalk clover (Trifolium longipes), and California
false hellebore (Veratrum californicum var. californicum). Total understory production is around
800 to 1,000 pounds per acre.



http://plants.usda.gov/java/profile?symbol=PICOM�
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Forest Understory Canopy Cover Summary (all species < 13 feet in height)

Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top

alpine bentgrass
Agrostis humilis AGHU N 0 4.0

bluejoint
Calamagrostis canadensis CACA4 N 0 20.0

sedge
Carex CAREX N 0 5.0

blue wildrye
Elymus glaucus ELGL N 2.0 30.0

meadow barley
Hordeum brachyantherum HOBR2 N 0 5.0

bigleaf lupine
Lupinus polyphyllus LUPO2 N 1.0 5.0

muhly
Muhlenbergia MUHLE N 0 3.0

alpine timothy
Phleum alpinum PHAL2 N 0 2.0

Understory - Plant Type: Forb/Herb

Canopy

Canopy

Cover Cover Height

Height

Name Symbol Nativity Low % High % Bottom

common yarrow
Achillea millefolium ACMI2 N 1.0 10.0

monkeyflower
Mimulus MIMUL N 0 1.0

sweetcicely
Osmorhiza berteroi OSBE N 0 2.0

longstalk clover
Trifolium longipes TRLO N 1.0 10.0

California false hellebore
Veratrum californicum var. californicum VECAC2 N 1.0 8.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
whitestem gooseberry

Ribes inerme RIIN2 N 0 2.0

arrowleaf ragwort

Senecio triangularis SETR N 0 12.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height  Height

Name Symbol Nativity Low % High% Bottom Top
Sierra lodgepole pine
Pinus contorta var. murrayana PICOM N 1.0 5.0

Blue wildrye-bluejoint/common yarrow - Community Phase 1.2

Top

This post-fire meadow community phase may persist for 1 to 2 years. With an absence of
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conifers and a subsequent increase in watershed release, the site could become wetter and this
community phase may persist longer. Data is lacking for this post-fire community, but most of
the understory species listed above would return quickly after fire. Some species such as
common yarrow (Achillea millefolium) and blue wildrye (Elymus glaucus) proliferate after
disturbance. Rhizomatous species such as common yarrow and bluejoint (Calamagrostis
Canadensis) can resprout from undamaged rhizomes after fire. Other species may be top-killed
and resprout from tubers or root caudices. All species can regenerate from on or off-site seed
sources.

Sierra lodgepole pine will germinate from wind blown seed. It may take a few years for the
young seedlings to establish due to competition from the grasses and forbs.

Community Phase Pathway 1.2a
With time and the establishment and growth of the Sierra lodgepole pine seedlings, Community
Phase 1.3 develops.

Community Phase Pathway 1.2b
In some cases, the establishment of seedlings is extremely dense, and Community Phase 1.4
develops.

Lodgepole pine/blue wildrye/California false hellebore - Community Phase 1.3

This Sierra lodgepole pine regeneration community phase is defined by the density of the
seedling establishment. This site generally has less than 500 stems per acre, and develops into a
relatively open forest. The seedlings develop into pole sized trees, with up to 55 percent canopy
cover. The understory cover and diversity remains high.

Community Phase Pathway 1.3a
With continued growth and small scale natural disturbances a multi-aged Sierra lodgepole pine
forest (Community Phase 1.5) develops.

Community Phase Pathway 1.3b
Fire is unlikely at this point, but should it occur, the grass and forb community phase
(Community Phase 1.2) will exist for a short period.

Lodgepole pine/blue wildrye - Community Phase 1.4

This regeneration community phase is defined by dense seedling establishment. More research is
needed to determine the cause of dense versus open seedling recruitment, and appropriate
indicators to define the two regeneration patterns. For now, it has been observed that more than
500 to 700 stems of Sierra lodgepole pine per acre can cause stagnant forest growth. There are
many variables which influence seedling density. Sierra lodgepole pine produces good seed
crops every 1 to 3 years, and seeds are dispersed from late August to mid October. These seeds
can be stored in the soil for several years, but tend to regenerate from wind dispersed seeds
deposited after the fire. Therefore, the season of burn and timing in relation to seed crop cycles
may affect seedling density. Smaller fires may have higher seedling density, due to the proximity
of an available seed source. Fires leave bare soil and disturbed duff with open sunlight, which are
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ideal conditions for Sierra lodgepole pine seed germination. Seasonal precipitation patterns and
air temperatures, during the season and germination, influence the survival of seedlings.

As the seedlings develop they form dense thickets. The trees thin out their lower branches as
they grow tall and thin. They self thin to some extent, but most trees persist even with limited
sunlight on their canopy. Growth becomes stagnant, due to competition for light, water and
nutrients. After a certain point in development Sierra lodgepole pine may not respond to
competitive release from thinning, disease, or fire.

Community Phase Pathway 1.4a
With time and growth in the absence of disturbance, the stand remains dense and evenly aged
(Dense lodgepole pine forest, Community Phase 1.6).

Community Phase Pathway 1.4b

Although dense, over time natural small scale disturbances such as fire, beetle infestations, or
wind-throw, can shift this community phase towards an open Sierra lodgepole pine forest
(Community Phase 1.5).

Community Phase Pathway 1.4c
This pathway is triggered by a high mortality fire, which initiates a grass and forb community
phase (Community Phase 1.2).

Lodgepole pine/blue wildrye/California false hellebore - Community Phase 1.5

This forest is multi-aged with an irregular canopy distribution due to small scale or patchy
disturbances. Shallow roots, which make lodgepole pine susceptible to wind throw, can produce
canopy gaps, but mountain pine beetle infestations are the most significant disturbances to create
openings. After a pest infestation, patches of the stand die, leaving gaps for lodgepole pine
regeneration. Low intensity fire is often fatal to mature lodgepole pine, so even a low severity
fire can be a stand replacing event. It would be uncommon for a fire event to create small gaps or
openings, however low intensity smoldering fires have been documented that spread through
downed trees after a mountain pine beetle infestation. Trees damaged by fire are more
susceptible to mountain pine beetle attack to the next cycle of mountain pine beetles. In all
likelihood fire would not ignite easily in the moist understory of this site or in the nearby
meadow until the end of summer.

Community Phase Pathway 1.5a
With time and growth and small scale disturbances, this forest continues to develop into an open
Sierra lodgepole pine forest (community phase 1.1) with a multi-aged, complex forest structure.

Community Phase Pathway 1.5b
This pathway is triggered by a high mortality fire, which initiates a grass and forb community
community (Community Phase 1.2).

Lodgepole pine/blue wildrye - Community Phase 1.6
This forest develops in the absence of canopy disturbance. It remains evenly aged with a high
basal area of tall thin trees. The forest is stagnant. Only the upper crowns get sunlight, and the
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understory branches die back. The self-thinning process is slow and does not eliminate
competition. There is almost no regeneration due to the lack of openings in the forest.
Understory production and cover decreases due to the lack of sunlight. The potential for a severe
pest infestation or disease is high because the trees are stressed from competition for sunlight,
water, and nutrients. The close proximity of the trees will enable the pathogens to spread quickly.
Severe fire is likely during this phase because of the high accumulation of fuels on the forest
floor.

Community Phase Pathway 1,6a
This pathway is triggered by a high mortality fire, which initiates a grass and forb community
phase (Community Phase 1.2).

Community Phase Pathway 1.6b

This pathway is initiated by repeated small scale canopy disturbances caused by mountain pine
beetle infestations, low-mortality fires, or wind throw. The forest becomes a more open Sierra
lodgepole pine forest (Community Phase 1.5) with several age classes, with continued small
scale disturbances and aging can eventually develop into Community Phase 1.1.

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation
Sierra PICOM 90 90 104 104 100 520 100TA Alexander, Robert R. 1966. Site indexes for
lodgepole Lodgepole pine, with corrections for stand
pine density: instructions for field use. USDA,

Forest Service. Rocky Mountain Forest and
Range Experiment Station Research Paper
RM-24,

Animal Community:

Sierra lodgepole pine forests provide food, cover and habitat for a variety of species. These
forests have high productivity in the understory and abundant forage for wildlife. They are often
adjacent to water bodies and open meadows that encourage an increase in wildlife activity.
Thirty-one mammals and almost fifty bird species have been documented to use Sierra lodgepole
pine forests. Snags and downed logs are important for cavity-nesting birds and mammals. Some
animals forage on the Sierra lodgepole pine needles and consume the seeds (Cope, 1993).

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:
This site is usually adjacent to scenic meadows, lakes and streams and provides access to these
areas. Care should be taken to avoid compaction or diversion of water flow since this area is
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seasonally wet.

Wood Products:

Sierra lodgepole pine wood is used for framing, paneling, trim, posts, and other construction
products. The forests are often uniform is size, which makes harvesting easier. The wood tends
to be light and straight grained with consistent texture (Cope 1993).

Other Products:

Other Information:

Site index documentation:

Alexander (1966) was used to determine forest site productivity for Sierra lodgepole pine. Low
to High values of Site index and CMAI (culmination of mean annual increment) give an
indication of the range of inherent productivity of this ecological site. Site index relates to height
of dominant trees over a set period of time and CMA\I relates to the average annual growth of
wood fiber in the boles/trunks of trees. Site index and CMAI listed in the Forest Site Productivity
section are in units of feet and cubic feet/acre/year, respectively. Both site index and CMAI are
estimates; on-site investigation is recommended for specific forest management units for each
soil classified to this ecological site. The historical and actual basal area of trees within a
growing stand will greatly influence CMAL.

Lodgepole pine appropriate for site index measurement typically occurs in community phases

1.5, and older stands of 1.3. They are selected according to guidance listed in the site index
publication.

Supporting Information

Associated Sites:
Site Name Site ID Site Narrative

Frigid Sandy Loam Moraines Or F022BI112CA This is a red fir forest on drier slopes.
Lake Terraces

Frigid Coarse Glaciolacustrine Gentle F022BI117CA This is a drier lodgepole pine site, which is replaced by red fir over

Slopes time.

Cryic Lacustrine Flat R022BI206CA  The lodgepole pine surrounds this cryic meadow at upper elevations.

Frigid Lacustrine Flat R022BI1217CA  The lodgepole pine surrounds this frigid meadow site at lower
elevations.

Similar Sites:

Site Name Site ID Site Narrative

Frigid Gravelly Sandy Loam F022BI120CA This is a moist white fir-lodgepole pine forest.

Outwash-Stream Terraces

Frigid Flat Outwash Terraces F022BI123CA This is a lodgepole pine forest with a grassy understory, which is

eventually replaced by white fir.

Cold Frigid Tephra Over Outwash F022BI125CA This is a lodgepole pine forest found in cold air drainages and drier
Plains Or Lake Terraces flats.
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Cold Frigid Tephra Over Moraine

Slopes

State Correlation:
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F022BI126CA This is a lodgepole pine forest with a grassy understory, which is
eventually replaced by Jeffrey pine and ponderosa pine.

This site has been correlated with the following states:

Inventory Data References:

The following NRCS vegetation plots were used to describe this ecological site:

789236- site location

789307
789309

Type Locality:

State:
County:
Township:

Range:
Section:

Datum:
Zone:
Northing:
Easting:

General Legal Description:

Latitude Degrees:
Latitude Minutes:

Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:

Universal Transverse Mercator

(UTM) system:

CA
Shasta
31N
5E

32
NAD83
11
4485342
631225

The type location is about 0.78 miles east of Hat Lake, below Dersch Meadow in Lassen
Volcanic National Park.

NAD83114485342631225

Relationship to Other Established Classifications:

Forest Alliance = Pinus contorta ssp. murrayana — Lodgepole pine forest; Association = (no
matching species). (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M. 2009. A Manual
of California Vegetation. 2nd ed. California Native Plant Society Press. Sacramento, California.)
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Deep Coarse Sandy Cinder Cone Or Shield VVolcano Slopes

Abies magnifica - Pinus jeffreyi / / Arctostaphylos nevadensis - Achnatherum occidentale
(California red fir - Jeffrey pine / / pinemat manzanita - western needlegrass)

Site ID: F022BI109CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Cinder cone, (2) Shield volcano

Elevation (feet): 6,240-8,200

Slope (percent): 10-60

Water Table Depth (inches): n/a

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: South, East, West

Mean annual precipitation (inches): 27.0-57.0

Primary precipitation: Winter months in the form of snow

Mean annual temperature: 41 and 44 degrees F (5 to 6.6 degrees C)

Restrictive Layer: Lithic bedrock

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Tephra from cinder cone volcanoes or in tephra over residuum from andesite
Surface Texture: (1) Very gravelly ashy coarse sand, (2) Ashy coarse sand

Surface Fragments <=3" (% Cover): 18-40

Surface Fragments > 3" (% Cover): 0-25

Soil Depth (inches): 40-60+

Vegetation: California red fir-Jeffrey pine (Abies magnifica-Pinus jeffreyi respectively) forest
with pinemat manzanita (Arctostaphylos nevadensis) in the canopy openings. Western white pine
(Pinus monticola) replaces Jeffrey pine at the upper elevations of this site.

Notes: This ecological site is located on cinder cone volcanoes or on the side slopes of shield
volcanoes.
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Physiographic Features

This ecological site is located on cinder cone volcanoes or on the side slopes of shield
volcanoes. It is mapped from 6,240 to 8,200 feet in elevation but the majority of the site is
found between 6,700 and 8,000 feet. Slopes range from 10 to 60 percent.

Landform: (1) Cinder cone
(2) Shield volcano

Minimum Maximum
Elevation (feet): 6240 8200
Slope (percent): 10 60
Water Table Depth (inches):
Flooding:
Frequency: None None
Duration: None None
Ponding:
Depth (inches):
Frequency: None None
Duration: None None
Runoff Class: Low Low
Aspect: South
East
West

Climatic Features

This ecological site receives most of its annual precipitation in the winter months in the form of
snow. The mean annual precipitation ranges between 27 and 57 inches (686 mm to 1,448 mm)
and the mean annual temperature ranges between 41 and 44 degrees F (5 to 6.6 degrees C). The
frost free (>32 degrees F) season is 50 to 85 days. The freeze free (>28 degrees F) season is 60 to
190 days.

There are no representative climate stations for this site.

Minimum Maximum
Frost-free period (days): 50 85
Freeze-free period (days): 60 190
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Mean annual precipitation (inches): 27.0 57.0
Monthly precipitation (inches) and temperature (°F):

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Precip.Min. 00 00 00 00 00 00 00 00 00 00

Precip. Max. 00 00 00 00 00 00 00 0.0 0.0 00
Temp. Min. 0 0 0 0 0 0 0 0 0 0
Temp. Max. 0 0 0 0 0 0 0 0 0 0

Climate Stations:

Influencing Water Features

This site is not influenced by water features.

@)
QD
w
w

Wetland Description: System Subsystem

Representative Soil Features

203

Nov Dec
0.0 00
0.0 0.0
0 0
0 0

This site is associated with the Ashbutte and Prospectpeak soil components. These soils are deep
to very deep, and well drained to somewhat excessively drained. They formed in tephra from
cinder cone volcanoes or in tephra over residuum from andesite. They have very low AWC. The
surface textures are very gravelly ashy coarse sand and ashy coarse sand. They have coarse
subsurface textures with extremely gravelly or stony modifiers. The Prospectpeak soils have a
lithic contact between 40 to greater than 60 inches. Permeability is very rapid for the Ashbutte

soils. The permeability of the Prospectpeak soils is very rapid to rapid through the upper

horizons and very slow through bedrock.

This ecological site is associated with the following soil components within the Lassen Volcanic

National Park Soil Survey Area (CA789):

Maunit Component Percent
102 Ashbutte 65

102 Prospectpeak 2

109 Prospectpeak 85

110 Prospectpeak 2

Parent Materials:
Kind: Tephra, Residuum
Origin: Volcanic rock

Surface Texture: (1)Very gravelly ashy coarse sand
(2)Ashy Coarse sand
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Subsurface Texture Group: Sandy

Minimum Maximum
Surface Fragments <=3" (% Cover): 18 40
Surface Fragments > 3" (% Cover): 0 25
Subsurface Fragments <=3" (% Volume): 20 80
Subsurface Fragments > 3" (% Volume): 0 60

Drainage Class: Well drained To Somewhat excessively drained
Permeability Class: Very rapid To Very slow

Minimum Maximum
Depth (inches): 40
Electrical Conductivity (mmhos/cm):
Sodium Absorption Ratio:
Calcium Carbonate Equivalent (percent):
Soil Reaction (1:1 Water): 5.6 7.3
Soil Reaction (0.01M CaCl2):
Available Water Capacity (inches): 0.03 3.72

Plant Communities

Ecological Dynamics of the Site

This site is represented by a California red fir-Jeffrey pine (Abies magnifica-Pinus jeffreyi
respectively) forest with pinemat manzanita (Arctostaphylos nevadensis) in the canopy openings.
Western white pine (Pinus monticola) replaces Jeffrey pine at the upper elevations of this site. In
its natural condition this forest has relatively low canopy cover from large old growth California
red fir and Jeffrey pine. The understory cover is moderate with a mix of shrubs, forbs and

grasses.

The dominance of California red fir (Abies magnifica) in this forest type increases with elevation
and northern aspects. California red fir is a tall, long-lived conifer with short branches and a
narrow crown. It produces single 0.8 to 1.4 inch needles that are distributed along young
branches. Firs produce upright cones that open and fall apart while still attached to the tree, so
cones are not often seen on the forest floor unless cut by squirrels or chipmunks in fall.
California red fir cones are about 9 inches long. California red fir prefers cold wet winters in
areas with deep snow accumulation, followed by warm summers. The young trees have thin bark
and are very susceptible to fire, but as the trees mature the bark thickens and fire resistance
increases.

Jeffrey pine (Pinus jeffreyi) is commonly co-dominant with California red fir in this ecological
site. Jeffrey pine produces 3 to 8 inch needles in bundles of three. The female seed cones range
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from 4.7 to 12 inches in length. Trees produce deep taproots and extensive lateral roots (Gucker,
2007) that are intolerant of wet conditions. Jeffrey pine looks similar to ponderosa pine but has a
vanilla-like odor in the bark, which is not as yellow. They are shade intolerant and can be
replaced over time by white fir or California red fir if fire is excluded from the system. Older
Jeffrey pines are somewhat adapted to fire because their bark is thick enough to provide
protection from moderate intensity fires. Additionally, their branches tend to thin along the lower
portion of the tree trunk, leaving the crown 20 to 30 meters above the forest floor.

A study on conifer growth phenology in the Sierra Nevada describes the timing and growth
period for several conifer species. The initial growth of California red fir is faster than its
associated conifer species, then returns to a slower growth. Temperature is critical in initiating
conifer growth after snowmelt. In the study, trees generally started stem growth about 2 weeks
after snow melt, a delay that may be related to the warming of soils and roots. If the snow melt
was unusually early, the trees did not begin annual growth until specific air temperatures were
reached. It was hypothesized that heavy shrub cover delayed the start of annual growth because
shade kept the soil from warming as fast as needed. The pines in the study began leader growth
when the air temperatures reached -4 degrees C (24.8 degrees F), and the firs responded after
temperatures reached 2 to 3 degrees C (35.6 to 37.4 degrees F). Pines have heavily insulated
terminal buds, whereas the terminal buds of fir trees are less insulated and more susceptible to
frost damage. The length of the leader growth is predetermined by growth conditions of the prior
year. Primordia of fir needles and pine fascicles are developed the year before leader growth.
The internode length between fir needles or pine fascicles is determinate, the leader length is
determined by the number of primordia developed. It appears that some conifers will not start
leader growth until a specific photoperiod (a ratio of light hours to dark hours during one 24 hour
period) is met, even if the snow has melted and the temperatures are warm enough. If drought
conditions set in before the leader has reached its determinate length, growth will be terminated
prematurely. If precipitation comes after the snow has melted, the growing season can be
prolonged. Conifer growth ceases with the onset of drought conditions and the decline of water
potentials (Royce and Barbour, 2001). This study shows that precipitation and soil and air
temperatures are critical for annual growth, with each species having specific tolerance zones.
This site is within the tolerance range of California red fir and Jeffrey pine. Western white pine
finds appropriate conditions for growth at the upper elevations of this site, and white fir is
adapted at the lower elevations.

This site receives 42 inches average annual precipitation, mostly in the form of snow in winter.
As the snow melts it fills macropores in the soil with water. Soil characteristics such as depth and
texture determine how much water the soil can hold and how long it will remain before filtering
through, evaporating away, or being lost to evapotranspiration. The soils associated with this site
have very low to low water holding capacities. Under the same climatic conditions, drought
would come earlier to these soils than those with higher water holding capacities. As this site
experiences early drought conditions, these trees have a short growing season.

In the year 2000 Alan Taylor published a report on the historic fire regimes of several forest
types in relation to aspect on Prospect Peak. A large portion of this ecological site is located on
the south and south-eastern side of Prospect Peak between the Jeffrey pine-white fir forests at the
lower elevations and the red fir-western white pine forests at the upper elevations. In Taylor’s
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report fire regimes were determined by dating wood cross sections from fire scarred trees or by
examining radial growth changes in tree cores. Between the years of 1546 and 1903, the point
fire return interval for Jeffrey pine-white fir forests ranged from 15.5 to 38 years, with a mean of
29.8. The point fire return interval for red fir-western white pine forests between the years of
1685 and 1937 ranged from 26 to 109, with a mean of 70 (Taylor, 2000). Fire return intervals
were shorter on the eastern slopes than on the southern and western slopes. Data was not
analyzed for the northern slopes, which extend beyond the park boundary. Some of the variation
in the fire return interval was attributed to the un-vegetated areas of Fantastic Lava Beds, Painted
Dunes and Cinder Cone, which lie to the south. These formations do not provide fuel sources and
act as a fire barrier. This red fir-Jeffrey pine ecological site probably has a fire return interval
between the means listed above (30 to 70 years) or shorter, if on an eastern aspect. In a separate
study, Beaty and Taylor report that fire return intervals are longer on north facing slopes than on
south facing slopes. This report also states that stand replacing fire is more common on the upper
slopes, while low to moderate intensity fires occur only along the lower slopes. This is probably
due to the tendency of fire to burn upslope, preheating the fuels as it goes. Large fires and
multiple small fires in the same season are associated with dry and very dry years (Beaty and
Taylor, 2001). Fire size on Prospect Peak between the years of 1627 and 1904 ranged from 39 to
1537 ha, with a mean of 457 ha. The larger fires generally occurred in the Jeffrey pine forests
(Taylor, 2000).

Taylor reports a significant drop in fire frequency and a corresponding increase in understory
fuels and canopy cover after 1905. This change developed more quickly in the lower Jeffrey
pine-white fir forests than in the upper elevation red fir-western white pine forests. Natural fire
regimes reflect the time it takes for forests to naturally develop fuels sufficient to carry fire. At
the upper elevations in a red fir dominated forest, fuel accumulation is slower, more compact,
and the fuels remain moist for longer during the summer, thereby reducing the risk of fire. Red
fir seedlings develop slower than white fir seedlings due to physiographic characteristics and
climatic variables, so ladder fuels take longer to develop in red fir forests. If a natural fire regime
is 70 years (as for red fir-western white pine forests) then the impact of missing 1 fire cycle in
100 years will be less significant than a forest with a 30 year fire regime that has missed 3 fire
cycles. If fire cycles continue to be passed, stand density and fuel loads will increase to levels
that put forests at risk of disease and severe canopy fire. The suppression of fire cycles can also
create a change in species composition by allowing fire intolerant and shade tolerant firs to
increase in cover and density, eventually out-competing fire tolerant and shade intolerant pines
(Taylor and Solem, 2001).

Most of the forest within the present park boundary was never logged, but fire suppression has
created a change in the stand structure and composition. With a natural fire regime an open forest
and the presence of Jeffrey pine or western white pine is encouraged. Low to moderate intensity
fires maintain an open forest, with patches of montane shrubs and forbs in the canopy openings.
In the absence of fire, California red fir continues to regenerate in the understory, increasing
forest density and fuels.

Tree pathogens and insect infestations can have significant impacts on the composition and
structure of mid and upper montane coniferous forests. Small infestations may affect just a few
trees but large outbreaks may kill the dominant trees over large areas of forest, creating large
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canopy openings and stand regeneration. Most of these pathogens are a natural cycle of
regulation and can push the closed forest types into more open forest types. Large outbreaks are
often associated with drought years or overstocked forests. Fuel loads are frequently high after
outbreaks, creating ideal conditions for high intensity fires.

Jeffrey Pine is susceptible to several diseases and insect infestations, especially in periods of
drought or when overcrowded. Pathogens that affect Jeffrey pine in this area are the dwarf
mistletoe (Arceuthobium campylopodium), root disease (Phaeoleus schweinitzii), needle cast
(Elytroderma deformans), Jeffrey pine bark beetle (Dendroctonus jeffreyi), Red turpentine beetle
(D. valens), and pine engravers (Ips species). The most threatening of these are the dwarf
mistletoe and the Jeffrey pine bark beetle (Bohne, 2006; Jenkinson, 1990).

The major pathogens that affect California red fir in this area are red fir dwarf mistletoe
(Arceuthobium abietinum f. sp. magnificae), fir broom rust (Melampsorella caryophyllacearum),
annosus root rot (Heterobasidium annosum), and the fir engraver (Scolytus ventralis) (Murphy et
al., 2000). Other diseases that can affect red fir are the heart rots yellow cap fungus (Pholiota
limonella) and Indian paint fungus (Echinodontium tinctorium). Insects that can affect red fir are
cone maggots (Earomyia spp.), several chalcids (Megastigmus spp.) and cone moths (Barbara
spp. and Eucosma spp.) (Burns, et al., 1990).

All tabular data listed for a specific community phase within the ecological site description
represents a summary of one or more field data collection plots taken in communities within the
community phase. Although such data is valuable in understanding the phase (kinds and amounts
of ground and surface materials, canopy characteristics, community phase species, production
and composition, and growth), it typically does not represent the absolute range of characteristics
nor an exhaustive listing of species for all the dynamic communities within each specific
community phase.
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State and Transition Diagram

State-Transition Model - Ecological Site FO22BI1109CA
Abies magnifica-Pinus jeffreyiArctostaphylos nevadensis-Achnatherum occidentale
(California red fir-Jeffrey pine/pinemat manzanita-western needlegrass)
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1. Reference State

1.1b

westermn needle

k

1.5b

California red fir-Jeffrey pine/pinemat manzanita-

grass

Cwerstory structure: Multi-story

Tree canopy: 35-55%

Tree age: 125+ years (with mosaic of even-aged
small-area stands ranging up o 125 years)

1.1

1.3/

1.3
California red fir-Jeffrey
pine/pinemat manzanita-

1.2a

western needlegrass
Owverstory structure: Two to
three story

Tree canopy: 40-75% (25-40%)
Tree age: 60-125 years (20-60
years)

1.3c

1.3b

\13
1.2

Bush chinquapin-pinemat
manzanita/western needlegrass/ Jeffrey pine
Overstory structure: Grass-forb dominated
with developing seedlings-saplings

Tree canopy: up to 80%

Tree age: up 1o 30 years

1.5
Califormia red firflitter
Overstory structure: Two to three story

(dense stocking; stagnate growth: high
risk for crown fire)

Tree canopy: 80-85% (25-40%)

Tree age: 125+ years (30-125 years)

L

1.4b

1.4
California red fir/litter
Owverstory structure: Two-story
{dense stocking; stagnate growth; high
risk for crown fire)
Tree canopy: 60-80%
Tree age: 30-80 years and B80-125 years

1.5a
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Reference - State 1

California red fir-Jeffrey pine/pinemat manzanita-western needlegrass - Community Phase
1.1

Red fir-Jeffreypine forest

This community phase is the interpretive plant community phase. It is difficult to find a site
representative of the historic conditions because the density of understory fir has increased since
the practice of fire suppression. Had there been a natural fire regime this community phase
would likely represent a more open forest. This forest is presently dominated by mature
California red fir and Jeffrey pine. Bush chinquapin (Chrysolepis sempervirens) and pinemat
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manzanita (Arctostaphylos patula) are present in canopy openings. Western white pine begins to
replace Jeffrey pine at the upper elevations, and white fir replaces a portion of the red fir at the

lower elevations.

This community phase is maintained by low and moderate intensity fires that remove fire
intolerant seedlings and saplings from the understory. Moderate intensity fires can kill some of
the overstory trees as well, leaving canopy openings that are favorable for Jeffrey pine and shrub
regeneration. Moderate intensity fires therefore breakup the uniformity of the older stands with
pockets of young forests intermixed.

Community Phase Pathway 1.1a
In the event of a severe fire there may be significant tree mortality, leaving a relatively short

duration scorched landscape with many standing dead trees. The community phase eventually
infills mainly with shrubs and some trees (Community Phase 1.2).

Community Phase Pathway 1.1b
If fire is excluded from the old growth community phase, red fir will continue to regenerate in

the understory, increasing tree density and shifting this community phase toward the closed red
fir-Jeffrey pine forest(Community Phase 1.5).

California red fir-Jeffrey pine/pinemat manzanita-western needlegrass Plant Species

Composition:
Forb
Group
Group Name Common Name Symbol Scientific Name
0 -Forb
rockcress ARABI2  Arabis
Grass/Grasslike
Group
Group Name Common Name Symbol Scientific Name
0 -Grass/Grasslike
Achnatherum
western needlegrass ACOC3  — =~ —
occidentale
Shrub/Vine
Group
Group Name Common Name Symbol Scientific Name
0 -Shrub
. . phy
pinemat manzanita ~ARNE Arctosta .h los
nevadensis
little prince's pine CHME Chimaphila menziesii

Annual Production
in Pounds Per Acre

Low High
0 5
0 5

Annual Production
in Pounds Per Acre

Low High
0 10
0 10

Annual Production
in Pounds Per Acre

Low High
5 145
5 65
0 5

Low

Low

Low

Foliar Cover
Percent

High

Foliar Cover
Percent

High

Foliar Cover
Percent

High


http://plants.usda.gov/java/profile?symbol=ARABI2�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ACOC3�
http://plants.usda.gov/java/profile?symbol=ARNE�
http://plants.usda.gov/java/profile?symbol=ARNE�
http://plants.usda.gov/java/profile?symbol=CHME�
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bush chinquapin ~ CHSE11 ~ Shrysolepis 0 45 0 10
sempervirens
mountain monardella MOOD I\/I()Lr_del_la 0 20 0 10
odoratissima
whiteveined .
wintergreen PYPI2 Pyrola picta 0 5 0 1
Sierra gooseberry RIRO Ribes roezlii 0 5 0 1
Annual Production Foliar Cover
Tree in Pounds Per Acre
Group
Group Name Common Name Symbol Scientific Name Low High Low High
0 -Tree (understory only) 10 50
California red fir ABMA Abies magnifica 10 30 1 3
Jeffrey pine PIJE Pinus jeffreyi 0 20 0 2
Annual Production by Plant Type:
Annual Production (Ibs/AC)
Plant Type Low Representative Value High
Grass/Grasslike 0 5 10
Forb 0 0 5
Shrub/Vine 5 100 145
Tree 10 30 50
Total: 15 135 210

Structure and Cover:

Ground Cover
Vegetative Cover

Grass / Grasslike 0%
Forb 0%
Shrub/ Vine 1%
Tree 35%

Non-Vascular Plants
Biological Crust
Non-Vegetative Cover

Litter 40%
Surface Fragments > 0.25" and <= 3" 15%
Surface Fragments > 3" 0%
Bedrock 0%
Water 0%

Bare Ground 2%

Minimum [Maximum

3%
8%
25%
55%

Minimum |[Maximum

80%
40%
25%
0%
0%
10%
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http://plants.usda.gov/java/profile?symbol=RIRO�
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Forest Overstory:

This is an open forest dominated by California red fir. The canopy cover of red fir ranges from
18 to 40 percent. Jeffrey pine cover ranges from 1 to 18 percent. Combined canopy cover ranges
from 35 to 55 percent. The main canopy trees are between 90 to 110 feet tall. Basal area ranges

from 135 to 270 ft2/acre.

Forest Overstory Characterization Summary (tree, tree fern and vine species > 13 feet in

height)

Low Canopy Cover % RV Canopy Cover % High Canopy Cover %
35 45 55

Forest Canopy (all species > 13" height)

Overstory - Plant Type: Tree

Canopy Canopy Tree Tree Basal Basal
Cover Cover Height Height Diameter Diameter Area  Area

Name Symbol Nativity Low % High % Bottom Top Low High Low  High
California red fir

Abies magnifica ABMA N 180 400

Jeffrey pine

Pinus jeffreyi PUE N 1.0 18.0

Forest Understory:

Since the forest canopy is fairly open, pinemat manzanita (Arctostaphylos nevadensis) and bush
chinquapin (Chrysolepis sempervirens) are present with fair cover. Other common species are
western needlegrass (Achnatherum occidentale), rockcress (Arabis spp.), little prince's pine
(Chimaphila menziesii), mountain monardella (Monardella odoratissima), white vein shinleaf
(Pyrola picta), and Sierra gooseberry (Ribes roezlii).

There is 1 to 3 percent cover from red fir and Jeffrey pine saplings.

Forest Understory Canopy Cover Summary (all species < 13 feet in height)
Understory - Plant Type: Grass/grass-like (Graminoids)

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
western needlegrass
Achnatherum occidentale ACOC3 N 0 3.0

Understory - Plant Type: Forb/Herb

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
rockcress
Arabis ARABI2 N 0 1.0

Understory - Plant Type: Shrub/Subshrub

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
pinemat manzanita
Arctostaphylos nevadensis ARNE N 1.0 15.0

little prince's pine CHME N 0 1.0
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Chimaphila menziesii
bush chinquapin

Chrysolepis sempervirens CHSE11 N 0 10.0
mountain monardella

Monardella odoratissima MOOD N 0 4.0
whiteveined wintergreen

Pyrola picta PYPI2 N 0 1.0
Sierra gooseberry

Ribes roezlii RIRO N 0 1.0

Understory - Plant Type: Tree

Canopy Canopy
Cover Cover Height Height

Name Symbol Nativity Low % High % Bottom Top
California red fir

Abies magnifica ABMA N 1.0 3.0

Jeffrey pine

Pinus jeffreyi PJE N 0 2.0

Bush chinquapin-pinemat manzanita/western needlegrass/Jeffrey pine - Community Phase
1.2

This community phase develops when the majority of the overstory trees succumb to a high
intensity canopy fire. There may be a few surviving overstory trees, which become an important
seed source for regeneration. The mature Jeffrey pines have thicker bark and higher tree
branches than California red fir and are more likely to survive a fire and supply seed for
regeneration. Because Jeffrey pine seedlings germinate well in full sun and mineral soils after
fire and California red fir prefers partial shade, Jeffrey pine has an advantage in this early phase
of regeneration which assures their existence and prevalence in older stands.

Bush chinquapin (Chrysolepis sempervirens) can resprout from the roots, root crown, or the
stump after it has been top-killed by fire. It can also regenerate from seed, but there is little data
about seed dormancy or storage.

A flush of native perennial grasses and forbs is possible for the first several years after a burn.
Pinemat manzanita does not sprout after fire but re-establishes from seed.

Community Phase Pathway 1.2a

The natural pathway is to Community Phase 1.3, a young open red fir-white fir-Jeffrey pine
forest. This pathway is followed with natural fire regime. Manual thinning with prescribed burns
can imitate the natural cycle and lead to the same open community phase.

Community Phase Pathway 1.2b
An alternate pathway is created when fire is excluded from the system and leads to a young
closed red fir-white fir forest (Community Phase 1.4).

California red fir-Jeffrey pine/pinemat manzanita-western needlegrass - Community Phase
1.3

This forest community phase develops with natural fire regimes, or with manual thinning and
prescribed fires. Low to moderate intensity fires clear the understory and remove fuels before
they reach hazardous levels, although severe high-intensity canopy fires are also possible. Since
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Jeffrey pine establishes early during stand regeneration, it has a fair percentage of cover in the
upper canopy but has difficulty regenerating or growing well in the canopy understory. Its
growth and presence is dependent upon fire or other disturbances to maintain an open forest
structure with canopy openings.

Community Phase Pathway 1.3a

This is the natural pathway for this community phase, which evolved with a historic fire regime
of relatively frequent surface and moderate severity fires, and/or partial tree mortality from a pest
outbreak. Manual thinning or prescribed burning can be implemented to replace the natural
disturbances that keep this forest open. This pathway leads to the reference community phase
1.1.

Community Phase Pathway 1.3b
In the event of a canopy fire this community would return to Community Phase 1.2, forest
regeneration.

Community Phase Pathway 1.3c

If fire does not occur, forest density increases. This may favor California red fir over Jeffrey
pine. The increased density shifts this community phase toward the closed California red fir
forest (Community Phase 1.5).

California red fir/litter - Community Phase 1.4

This community phase is defined by a dense canopy and a high basal area of California red fir
developing in the understory, although there may be some Jeffrey pine in the understory as well.
The upper canopy is dominated by California red fir and Jeffrey pine. Canopy cover ranges from
60 to 90 percent. The trees are becoming overcrowded with indications of disease and stress due
to competition for water and nutrients. This stress makes the trees more susceptible to death from
infestation and drought. Fire hazard is high in this community, a result of the deep accumulation
of litter, standing dead and down trees, and the dense multi-layered structure of the forest.

Community Phase Pathway 1.4a
If fire continues to be excluded from this system the mature closed red fir-Jeffrey pine forest
develops (Community Phase 1.5).

Community Phase Pathway 1.4b

At this point the density of ground fuels and ladder fuels formed in the mid-canopy create
conditions for a high intensity canopy fire. A severe fire would initiate conifer regeneration
(Community Phase 1.2).

Community Phase Pathway 1.4c

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Prescribed burns or manual
treatments to thin out the white fir and other fuels in the understory could be implemented to
shift this forest back to its natural state of an open red fir-Jeffrey pine forest (Community Phase
1.3). A partial mortality disease or pest infestation could also create a shift toward Community
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Phase 1.3.

California red fir/litter - Community Phase 1.5

The mature closed red fir-Jeffrey pine forest develops with the continued exclusion of fire and a
subsequential increase in tree density in the understory layers. Competition for water and
sunlight continues, and tree health and vigor decreases. Disease and mortality from diverse
causes is common, leaving numerous snags and thick layers of down wood and debris. California
red fir is heavily dominant in both the overstory and understory canopy layers. The understory
vegetation is almost non-existent due to the lack of sunlight and deep accumulation of litter on
the forest floor.

Community Phase Pathway 1.5a
At this point a severe fire is likely and would initiate forest regeneration (Community Phase 1.2).

Community Phase Pathway 1.5b

The natural event of a moderate or surface fire in this forest is unlikely due to the high fuels.
Considerable management efforts would be needed to create the open forest conditions that
should exist in this forest if it had developed with fire over time. Prescribed burns or manual
treatments to thin out the understory trees and other fuels could be implemented to shift this
forest back to its natural state of an open red fir-Jeffrey pine forest (Community Phase 1.1). A
partial mortality disease or pest infestation could also create a shift toward Community Phase
1.1, but tree mortality will increase the already high fuel amounts.

Ecological Site Interpretations

Forest Site Productivity:

Site  Site
Site  Site Index Index
Common Index Index CMAI CMAI Age of Curve Curve
Name Symbol Low High Low High CMAI Code Basis Citation
Californiared ABMA 37 50 126 171 140 050 50TA Schumacher, Francis X. 1928. Yield, stand
fir and volume tables for red fir in California.

University of California Agricultural
Experiment Station Bulletin 456.

Jeffrey pine  PIJE 75 78 62 66 45 600  100TA Meyer, Walter H. 1961. Yield of even-aged
stands of ponderosa pine. USDA Technical
Bulletin 630. (1938 version revised in
1961).

Animal Community:

Red fir-Jeffrey pine forests provide browse, cover and nesting sites for a variety of wildlife
species. The type and quality of the wildlife habitat varies with the community type. Mature
open forests, closed dense forests, young forests and shrub lands each provide different habitats
and forage for wildlife. Douglas squirrels cut and cache fir cones before the cones are fully
mature. Cavity-nesting birds utilize holes in snags and dying trees for their nests, while ground
nesting birds and animals find homes in the fallen trees. Deer and bear browse the leaves of these
conifers in winter and the new growth in the spring. Porcupines eat the bark of fir and can kill
saplings. Birds forage for insects in the foliage of mature conifers
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Animals that use California red fir forests include: martin, fisher, wolverine, black bear,
squirrels, chickadee, pileated woodpecker, great gray owl, Williamson's sapsucker, mountain
beaver, and pocket gopher (Cope, 1993).

American black bears, a diversity of small mammals and bird species, as well as insects,
amphibians, and reptiles utilize Jeffrey pine for habitat or use the seeds and needles for food.
Animals that eat the seeds include California quail, northern flickers, American crows, Clark's
nutcrackers, western gray squirrels, Douglas's squirrels, California ground squirrels, deer mice,
and yellow-pine chipmunks.

Plant Preference by Animal Kind:

Hydrology Functions:

Recreational Uses:
This area is suitable for hiking trails.

Wood Products:
Jeffrey pine wood is used for lumber. No commercial distinction is made between ponderosa
pine and Jeffrey pine lumber (Gucker, 2007).

The wood from California red fir is straight-grained and light. California red fir wood is soft but
stronger than the wood of other firs, and has a low specific gravity. The wood is used for fuel,
coarse lumber, quality veneer, solid framing, plywood, printing paper, high-quality wrapping
paper, and is preferred for pulping (Cope, 1993).

Other Products:

Jeffrey pine seeds are edible. Native Americans used Jeffrey pine sap as a remedy for pulmonary
disorders. Later, heptane was distilled from the sap and sold as a treatment for pulmonary
problems and tuberculosis. Jeffrey pine heptane was also utilized in developing the octane scale
used to rate petroleum for automobiles (Gucker, 2007).

Other Information:
Jeffrey pine pathogens:

Infections from western dwarf mistletoe (Arceuthobium campylopodium) cause witches brooms,
reduced growth and tree mortality. Sticky seeds are spread in fall and infest nearby and
understory trees. In years of severe drought dwarf mistletoe has induced 60 to 80 percent of the
Jeffery pine mortality (Burns et al., 1990).

Jeffrey pine bark beetles (Dendroctonus jeffreyi) are native beetles that can only reproduce in
Jeffrey pine. They are a natural cycle in maintaining forest health. They generally attack older
weaker trees, but in times of drought or other disturbances such as lightning or fire, epidemic
levels can break out and cause extensive damage to the forest. These beetles infest the lower
stem and bole of the trees, usually after pine engraver (Ips pini) infestations in the upper portion
of the tree. The beetles slowly destroy the cambium, inhibiting the flow of nutrients. A sign of
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infestation is the changing color of the pine needles from green to yellow or reddish brown,
beginning from the top down (Hagle et al., 2003; Smith, 1971).

Forest Pathogens that affect Red fir:

The parasitic red fir dwarf mistletoe (Arceuthobium abietinum f. sp. magnificae) is common in
the survey area, as evident by witches brooms, top kill, stem cancers and swellings. The
vegetative shoots of the dwarf mistletoe are often present from spring to fall. Infestation of the
red fir dwarf mistletoe can cause reduced growth and vigor. A fungus (Cytospora abietis) kills
the branches that are infected with dwarf mistletoe. Dwarf mistletoe weakens the tree and allows
other pathogens to infest the tree. The mistletoe cankers create an entry point for other diseases,
such as heart rots (Burns, et al., 1990).

Fir broom rust (Melampsorella caryophyllacearum) is a disease that causes dense witches
brooms with stunted yellow needles. The infected branch sheds its needles in fall, leaving a
barren dead looking branch. The alternate host for this rust is the chickweeds (Stellaria spp. and
Cerastium spp.) (Hagle et al., 2003). This disease can damage tree growth by reducing crown
development. Mortality is less common in mature trees than in younger regeneration trees.

Annosus root rot (Heterobasidion annosum) spreads from infected roots to healthy roots and can
affect large acres of fir forest. It slowly decays the roots, the root collar and the stem butt for
many years, causing structural weaknesses and making the tree vulnerable to wind throw.
Annosus root rot can also be spread aerially, infecting freshly cut stumps or other fresh tree
wounds. Painting borax on freshly cut stumps restricts the entry of the fungus. In all management
activities, it is important to reduce damage to the bark. The rot itself does not often kill red fir
directly, but it weakens the tree and makes it easier for bark beetles (Scolytus spp.) to infest the
tree (Burns, et al., 1990).

The fir engraver (Scolytus ventralis) can bring about extensive damage to red fir forests with
outbreaks causing mortality to several acres of trees. Epidemic levels of damage can be reached
when the trees are stressed from drought, annosus root rot, dwarf mistletoe, or fire (Burns, et al.,
1990).

Site index documentation:

Schumacher (1928) and Meyer (1961) were used to determine forest site productivity for red fir
and Jeffrey pine, respectively. Low to High values of Site index and CMAI (culmination of mean
annual increment) give an indication of the range of inherent productivity of this ecological site.
Site index relates to height of dominant trees over a set period of time and CMA\I relates to the
average annual growth of wood fiber in the boles/trunks of trees. Site index and CMAI listed in
the Forest Site Productivity section are in units of feet and cubic feet/acre/year, respectively.
Both site index and CMALI are estimates; on-site investigation is recommended for specific forest
management units for each soil classified to this ecological site. The historical and actual basal
area of trees within a growing stand will greatly influence CMAL.

Conifer trees appropriate for site index measurement typically occur in community phases 1.3.
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They are selected according to guidance listed in the site index publications.

Supporting Information

Associated Sites:

Site Name Site ID Site Narrative

Frigid Very Deep Cinder Cone Or F022BI114CA This site has similar vegetation but is more open because it associated
Shield Volcano Slopes with volcanic rubble.

Similar Sites:

Site Name Site ID Site Narrative

Frigid Moderately Deep Slopes F022BI107CA This site is a red fir-white fir-Jeffrey pine forest.

Frigid And Cryic Gravelly Slopes F022BI115CA This is a red fir-western white pine forest.
State Correlation:
This site has been correlated with the following states:

Inventory Data References:
The following NRCS vegetation plots were used to describe this ecological site:

789112- site location

789121

789201

789119- closed red fir forest

Type Locality:

State: CA
County: Shasta
Township: 31N
Range: 6E
Section: 8
Datum: NAD27
Zone: 10
Northing: 4491713
Easting: 641717
General Legal Description: The type location is about 1 mile north-northwest of Cinder Cone on the eastern slope

of Prospect Peak.
Latitude Degrees:

Latitude Minutes:
Latitude Seconds:
Latitude Decimal:
Longitude Degrees:
Longitude Minutes:

Longitude Seconds:

Longitude Decimal:
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Universal Transverse Mercator (UTM) NAD27104491713641717
system:

Relationship to Other Established Classifications:

Forest Alliance = Abies magnifica - Red fir forest; Associations = Abies
magnifica/Arctostaphylos nevadensis. (Sawyer, John O., Keeler-Wolf, Todd, and Evens, Julie M.
2009. A Manual of California Vegetation. 2nd ed. California Native Plant Society Press.
Sacramento, California.)
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UNITED STATES
DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS
Site Type: Forestland

Site Name: Frigid Humic Loamy Gentle Slopes

Abies concolor - Calocedrus decurrens / Ceanothus cordulatus / Achnatherum
(white fir - incense cedar / whitethorn ceanothus / needlegrass)

Site ID: F022BI110CA

Major Land Resource Area: 022B-Southern Cascade Mountains

Site concept:
Landform: (1) Glacial-valley walls, (2) Strath terrace, (3) Outwash terrace

Elevation (feet): 5,256-7,410

Slope (percent): 2-80, but generally 2-40

Water Table Depth (inches): n/a

Flooding-Frequency: None

Ponding-Frequency: None

Aspect: South, East, West

Mean annual precipitation (inches): 43.0-91.0

Primary precipitation: Winter months in the form of snow

Mean annual temperature: 41-43 degrees F (5- 6 degrees C)

Restrictive Layer: Dense till, duripan or bedrock

Temperature Regime: Frigid

Moisture Regime: Xeric

Parent Materials: Colluvium, outwash, glacial till, or in alluvium over residuum from volcanic
rocks

Surface Texture: (1) Extremely gravelly medial fine sandy loam, (2) Gravelly ashy sandy loam,
(3) Gravelly medial sandy loam

Surface Fragments <=3" (% Cover): 29-85

Surface Fragments > 3" (% Cover): 0-10

Soil Depth (inches): 20-60+

Vegetation: Large mature white fir (Abies concolor), Jeffrey pine (Pinus jeffreyi), incense cedar,
(Calocedrus decurrens) and sugar pine (Pinus lambertiana). The reference community phase is
similar to the historic community phase but has become denser since the practice of fire
suppression. The understory contains a sparse cover of forbs, graminoids and shrubs.
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Notes: This white fir-mixed conifer community phase is found at the lowest elevations in the
southeast corner of Lassen Volcanic National Park.

Physiographic Features

This site is found on back slopes of glacial-valley walls, colluvial aprons and land