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Vegetation Type
Steppe/Savanna

Map Zones
3,6,7

Geographic Range
This system is primarily in the valley margins and foothills of the Sierra Nevada and coast ranges
from approximately 120-1,200m (360-3,600ft) in elevation on rolling plains or dry slopes.

Biophysical Site Description
Sea level to 4,000ft in elevation, on rolling plains or dry slopes with relatively poor, shallow
infertile soils.

Vegetation Description

More than a century of anthropogenic changes have altered the density and distribution of woody
vegetation. A high-quality occurrence often consists of open and park-like stands. These
savannahs are dominated by Pinus sabiniana, with oaks and various broadleaf tree and shrub
species, including Quercus douglasii, Quercus wislizeni, Quercus agrifolia, Quercus lobata,
Aesculus californica, Arctostaphylos spp., Cercis canadensis var. texensis (= Cercis
occidentalis), Ceanothus cuneatus, Frangula californica (=Rhamnus californica), Ribes
quercetorum, Juniperus californica, and Pinus coulteri. Pinus sabiniana tends to drop out
altogether in the driest sites, which are often dominated by Quercus douglasii. Northern
extensions of this system include Quercus garryana as the dominant oak, where it becomes
successional to oak-evergreen woodlands. Historically, understory vegetation included mixed
chaparral, poison oak, and perennial bunchgrass. Variable canopy densities in existing
occurrences are likely due to variations in soil-moisture regime, natural patch dynamics of fire,
and land use (fire suppression, livestock grazing, herbivory, etc.).

Typical phases are dominated by open-cover oak savannah, with a relatively uniform size
distribution of mature trees at low densities (<40% cover), with understory vegetation structure a
function of frequent surface fires mediating woody plant development. In some instances and in
some sites, tree density will increase to 70% or more, forming a relatively stable hardwood forest
type subject to surface fires in the hardwood litter and rare stand-replacement fire.

BpS Dominant and Indicator Species



Symbol | Scientific Name Common Name
QUDO Quercus douglasii Blue oak

QUWI Quercus willdenowiana Quercus willdenowiana
QUAG Quercus agrifolia California live oak
QULO Quercus lobate California white oak
AECA Aesculus californica California buckeye
ARCTO3 | Arctostaphylos Manzanita

CECA4 | Cercis canadensis Eastern redbud

CECU Ceanothus cuneatus Buckbrush

Species names are from the NRCS PLANTS database. Check species codes at http://plants.usda.gov.

Disturbance Description

McClaran and Bartolome (1989) reported pre-settlement fire return intervals ranging from 8-
49yrs, with a median of 28.5yrs for blue oaks in the Sierra Nevada. Overstory dominated by
deciduous hardwood species results in an herbaceous surface-fuel complex dominating fuel/fire
influences. Typical regime is frequent, low-severity fire that likely exert positive influence on
crown development and canopy resilience to fire damage. Infrequent, isolated areas of stand-
replacement fires create gaps of grasslands that require patch-gap recruitment and edge re-
colonization over time. Grass fuels allow very frequent fire, up to annually. Fire regime likely
influenced strongly by Native American ignitions, but this is currently undocumented. Areas
dominated by greater species richness -- typically on higher elevations with understory shrub
species and P. sabiniana -- appear to experience higher intensity fires and likely a greater
proportion of stand-replacement fires.

Recruitment in the absence of fire appears to be slow, but a wide range of disturbances -- biotic
and abiotic -- influence the life history of oaks. Due to undergrazing, seedling/sapling growth
forms may become more prostrate and hence more susceptible to foliar combustion and direct
fire-related mortality. Complexity of grazing interactions not captured by this model version.

Fire Frequency

Severity Avg FI Percent of All Fires Min FI Max FI
Replacement 127 7
Moderate (Mixed) 569 2
Low (Surface) 10 91
All Fires 9 100

Fire interval is expressed in years for each fire severity class and for all types of fire combined (All Fires). Average FI is the central tendency
modeled. Percent of all fires is the percent of all fires modeled in that severity class. Minimum and Maximum FIs show the relative range of fire
intervals as estimated by model contributors, if known.

Scale Description

Fire regimes in grass surface-fuel complexes likely were large, but limited in significant
influence on overstory. Patches of stand-replacement fire likely limited to individual or groups of
trees to 100ac, with smaller gaps more prevalent.

Adjacency or Identification Concerns

This biophysical setting (BpS) is often intermixed with chaparral and mixed-evergreen forest
types as well as ponderosa pine in the Sierra Nevada Range. Non-native invasives have become a
serious threat in these types.



This PNVG may be similar to the PNVG R#OWOA for the Pacific Northwest Model Zone.

Grazing and urbanization are big disturbances (Creasy, pers. comm.).

Issues or Problems

Relatively wide variance in species associations and site productivity likely influence the
frequency and extent of stand-replacement fire events. However, the resiliency of the system to
lack of fire (both in terms of vegetation and fuel changes) indicate that the model is likely
relatively robust in determining significant disturbance effects on the distribution of phases and
fire impacts on key ecosystem components.

Main fire- and fuel-related issues in oak savannah/woodland systems concern lack of fire where
fire is an agent stimulating new regeneration, and grazing by domestic livestock impacting
adversely successful recruitment of immature individuals into the mature phase. Wholesale
replacement of native perennial grasses by annual grasses has likely led to increases in fuel
continuity and a longer fire season, both contributing to increases in fire frequency in many
areas. Increased frequency appears to favor a positive feedback for alien annual presence and
abundance, thus causing a trend toward ecological instability when compared to pre-invasion
ecosystem structure and function.

Native Uncharacteristic Conditions

Comments

During the 2017 review, Kori Blankenship added information about fire frequency, added
references, and adjusted the minimum cover of the late classes from 50% to 40% to prevent a
gap in the cover rules and for consistency with the Mediterranean California Lower Montane
Black Oak-Conifer Forest and Woodland (10300) and Mediterranean California Mixed-Oak
Woodland (10290) BpSs, which use a 40% break for open versus closed classes based on
Bigelow et al. (2011).

Succession Classes

Mapping Rules

Upper Canopy Cover (%)
Layer  Height 0-10 11- 21- 31- 41- 51- 61- 71- 81- 91-
Lifeform  (m) 20 30 40 50 60 70 80 920 100
Herb 0-0.5 A A A A A A A A A A
Herb 0.5-1.0 A A A A A A A A A A
Herb >1.0 A A A A A A A A A A
Shrub 0-0.5 A A A A A A A A A A
Shrub 0.5-1.0 A A A A A A A A A A
Shrub 1.0-3.0 A A A A A A A A A A
Shrub >3.0 A A A A A A A A A A
Tree 0-5 A A A A A A A A A A
Tree 5-10 B B B B D D D D D D



Tree 10-25 C C C C D D D D D D

Tree 25-50 C C C C D D D D D D

Tree >50 C C C C D D D D D D
Succession class letters A-E are described in the Succession Class Description section. Some classes use a leafform
distinction where a qualifier is added to the class letter: Brdl (broadleaf), Con (conifer), or Mix (mixed conifer and
broadleaf). UN refers to uncharacteristic native or a combination of height and cover that would not be expected
under the reference condition. NP refers to not possible or a combination of height and cover which is not
physiologically possible for the species in the BpS.

Description

Class A 18 Early Development 1 - Open

Indicator Species

Symbol | Scientific Name Common Name Canopy Position
QUDO Quercus douglasii Blue oak Upper
QUCH2 | Quercus chrysolepis | Canyon live oak Upper
QUGA4 | Quercus garryana Oregon white oak Upper
PISA2 Pinus sabiniana California foothill pine | Upper

Description

Post-replacement sapling/regeneration phase. Largely a function of either early seral remaining
in early seral due to replacement fire, or to less common later seral replacement fire. Trees are
the upper lifeform at 0-10% cover, 0- to 5-m-tall saplings. Re-establishment can occur from
basal resprouting or sexual reproduction, depending on composition, growth form, and seed
dynamics. Patch size likely ranges from very small gap recruitment to areas approximately
100ac. Diameter up to 4in typical. May include interior and/or coast live oak, and a variety of
shrubs.

Maximum Tree Size Class
Sapling >4.5ft; <5" DBH

Class B 28 Mid Development 1 - Open

Indicator Species

Symbol | Scientific Name Common Name Canopy Position
QUDO Quercus douglasii Blue oak Upper
QUCH2 | Quercus chrysolepis | Canyon live oak Upper
PISA2 Pinus sabiniana California foothill pine | Upper
QUGA4 | Quercus garryana Oregon white oak Upper

Description

Intermediate phase. Some new recruitment of cohorts occurs in the later stages of this phase,
increasing tree density. Periodic surface fire is relatively common, but replacement fire rare due
to low-intensity fire type and resilience of typical species to top kill. Patch size in the hundreds



of acres. DBH up to 14in is typical. May include interior and/or coast live oak, and a variety of
shrubs.

Maximum Tree Size Class
Pole 5-9" DBH

Class C 45 Late Development 1 - Open

Indicator Species

Symbol | Scientific Name Common Name Canopy Position
QUDO Quercus douglasii Blue oak Upper
QUCH2 | Quercus chrysolepis | Canyon live oak Upper
PISA2 Pinus sabiniana California foothill pine | Upper
QUGA4 | Quercus garryana Oregon white oak Upper

Description
Mature Oak Woodland phase. Highly stable, as most fire is frequent; low-severity fire acts as

maintenance agent. Tree density and canopy cover increase over time to relatively stable
conditions. In some cases, woody encroachment and increased tree density occur under rare
events of missed fire cycles. Patch size in the hundreds to possibly thousands of acres. May
include interior and/or coast live oak, and a variety of shrubs.

Maximum Tree Size Class
Large 21-33" DBH

Class D 9 Late Development 1 - Closed

Indicator Species

Symbol | Scientific Name Common Name Canopy Position
QUCH2 | Quercus chrysolepis | Canyon live oak Upper
QUDO Quercus douglasii Blue oak Upper
PISA2 Pinus sabiniana California foothill pine | Upper
QUGA4 | Quercus garryana Oregon white oak Upper

Description
Late seral stage arising from a rare period of no fire for about 25yrs, allowing woody understory

encroachment and higher tree density. Patch size likely in the tens of acres. May include interior
and/or coast live oak, and a variety of shrubs.

Maximum Tree Size Class
Large 21-33" DBH

Model Parameters

Deterministic Transitions



From Class Begins at (yr) Succeeds to After (years)
Earlyl:OPN 0 Midl:0PN 19
Midl:0PN 20 Late1:OPN 59
Late1:OPN 60 Late1:OPN 999
Latel:CLS 100 Latel:CLS 999
Probabilistic Transitions
Disturbance Disturbance Moves Disturbance Return Reset Age to Years Since
Type occurs In vegetation Probability = Interval New Class Start Last
to (yrs) Age After Disturbance
Disturbance?
Replacement  Earlyl:OPN  Earlyl:OPN 0.001 1000 Yes 0
Fire
Native Earlyl:OPN  Earlyl:OPN 0.02 50 Yes 0
Grazing
Surface Fire Earlyl:OPN  Earlyl:OPN 0.1 10 No 0
Replacement =~ Mid1:OPN Earlyl:OPN 0.005 200 Yes 0
Fire
Surface Fire Mid1:0OPN Mid1:0PN 0.1 10 No 0
Alternative Latel:OPN Latel:CLS 1 1 Yes 24
Succession
Replacement  Latel:OPN  Earlyl:OPN 0.01 100 Yes 0
Fire
Surface Fire Latel1:OPN Latel:OPN 0.12 8 No 0
Mixed Fire Latel:CLS Latel:OPN 0.02 50 Yes 0
Replacement Latel:CLS Earlyl:OPN 0.02 50 Yes 0
Fire
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