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3.5 COVERED NATURAL COMMUNITIES  1 

The natural communities proposed for coverage under the Butte Regional HCP/NCCP include 2 
oak woodland and savanna, grassland, riparian, wetland, aquatic, and agriculture.  Each of the 3 
natural communities is comprised of the land cover types shown in Table 3-5.  4 
Developed/disturbed land cover types (see Table 3-3) are not proposed as a natural community 5 
because they provide low-value habitat for native species and are subject to ongoing human 6 
disturbances.   Chaparral and conifer-dominated forest, although natural land cover types, are 7 
not proposed as natural communities because the Butte Regional HCP/NCCP is focused on 8 
conservation of lowland communities and chaparral and conifer-dominated forest are higher 9 
elevation communities located primarily outside of the planning area and occurring in the 10 
planning area only as relatively small inclusions.   11 

The distribution of the natural communities and land cover types in the planning area are 12 
presented in Figures 3-11 and 3-12, respectively, and the extent of natural communities and land 13 
cover types are presented in Table 3-5.  Agriculture is the most extensive natural community, 14 
comprising over 49 percent of the total extent of natural communities in the planning area and 15 
44 percent of all land cover types.  The following sections describe physical and biological 16 
attributes associated with each natural community.   17 

Table 3-5.  Extent of Natural Communities and Other Land  18 
Cover Types in the Planning Area (acres) 19 

Natural Community and  
Constituent Land Cover Types 

 
Acres 

Oak Woodland and Savanna  

 Blue oak savanna 10,480 

 Blue oak woodland 34,879 

 Interior live oak woodland 2,372 

 Mixed oak woodland 44,856 

Subtotal 92,575 

Grassland  

 Grassland without vernal pools 45,416 

 Grassland  with vernal pools >1% 34,099 

 Grassland  with vernal pools <1% 25,441 

Subtotal 104,995 

Riparian  

 Cottonwood-willow riparian forest 6,159 

 Valley oak riparian forest 3,090 

 Willow scrub 2,035 

 Herbaceous riparian and river bar 1,688 

Subtotal 12,973 
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Table 3-5.  Extent of Natural Communities and Other Land  1 
Cover Types in the Planning Area (acres) (continued) 2 

Natural Community and 
Constituent Land Cover Types 

 
Acres 

Wetland  

 Emergent wetland 2,600 

 Managed wetland 33,111 
Subtotal 35,711 

Aquatic  

 Open water 7,551 

 Major canal 2,244 

 Stock pond1  

Subtotal 9,795 

Agriculture  

 Rice 122,928 

 Irrigated cropland 14,135 

 Irrigated pasture 977 

 Orchard/vineyard 110,847 

 Non-native woodland 213 
Subtotal 249,110 
Total Natural Communities 505,387 

Other Land Cover Types  

Chaparral  

 Chaparral 8,393 
Subtotal 8,393 

Developed  

 Urban 24,238 

 Ranchettes -- wooded 6,378 

 Ranchettes -- open 6,985 

 Disturbed ground 3,390 

 Dredger tailings 9,753 
Subtotal 50,747 

Conifer dominated forest  

Conifer dominated forest2 15 
Total All Land Cover Types 564,400 

1 Recorded as point data in the GIS database and not shown in Figure 3-12. 
2  Not shown in Figure 3-12 because of its limited extent in the planning area. 
3  Note that this number is 130 acres more than the total planning area acreage shown in 
Section 3.2. This 0.02% difference is attributed to the difference between calculating the 
sum acreage of several thousand polygons with the total acreage of one polygon.  3 

4 
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Figure  1 

3-11 BIO natural communities 2 

3 
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Figure 3-12 1 

BIO land cover types 2 
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3.5.1 Oak Woodland and Savanna 1 

The woodland and savanna natural community is 2 
comprised of the following land cover types: blue oak 3 
woodland, blue oak savanna, interior live oak woodland, 4 
and mixed oak woodland.  All are tree-dominated and 5 
have a minimum tree canopy cover of 3 percent.  The 6 
minimum cover value for oak savannas was established 7 
to distinguish tree-dominated habitats from those 8 
dominated by herbaceous species (e.g., grasslands).  Tree-9 
dominated habitats have different implications for 10 
wildlife from those dominated by herbaceous species.  The distribution of the oak woodland 11 
and savanna community and its constituent land cover types in the planning area are shown in 12 
Figure 3-13 and the extent of the community and land cover types are presented in Table 3-5.   13 
Mixed oak woodland is the dominant land cover type, comprising about 48 percent of the 14 
community, followed by blue oak woodland, comprising 38 percent of the community.    15 

3.5.1.1 Environmental Conditions 16 

Oak woodland and savanna is a mature community with species composition relatively 17 
constant.  Blue oaks (Quercus douglassii), the dominant oak species, are very slow-growing and 18 
can live for several centuries.  Understory vegetation during succession in oak woodlands 19 
probably comprises the same grassland understory species through all seral stages with a 20 
change in structure as trees establish over time.  Natural or artificial clearing, such as fire or 21 
mechanical clearing, returns the community to grassland.  A lack of recruitment of blue oak 22 
trees has been observed in oak woodlands and long-term survival of this natural community 23 
may be limited in some locations (Bartolome et al. 2002, Swiecki and Bernhardt 1998, Mensing 24 
1991, Muick and Bartolome 1987).  In particular, the age structure of these stands suggests that 25 
saplings are a limiting stage in recruitment (Muick and Bartolome 1987).  Potential causes for 26 
low or lack of recruitment include grazing by deer and livestock, competition with non-native 27 
annual grasses, increased rodent populations, changes in fire regime, and inappropriate climate 28 
conditions for recruitment (CDFG 2006, McCreary 2001).  The other dominant oak species in the 29 
planning area, interior live oak (Quercus wislizenii) and canyon live oak (Quercus chrysolepsis), 30 
have not been found to have the same problems with recruitment.   31 

Land Use 32 

Oak woodlands and savanna are used for a variety of purposes, including livestock grazing, 33 
particularly of cattle and sheep.  Oak woodlands have historically been used as a source of fire 34 
wood.  They also support small developments such as rural ranchettes, particularly on the east 35 
side of Oroville.  Ranchettes are discussed as a land cover type in Section 3.4.3. 36 

Physical Environment 37 

The oak woodland and savanna natural community occurs along the eastern edge of the 38 
planning area in the foothills of the Sierra Nevada and Cascade Mountains.  Foothills 39 
topography includes flat to very steep slopes, terraces, steep ridges, and wide flat hill tops and  40 

41 
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Figure 1 

3-13 Natural communities—oak woodland and savanna  2 

 3 

 4 
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valleys.  The elevation of occurrence ranges from approximately 800 to 1,500 feet above mean 1 
sea level, but elevational extent varies north to south (see 3.5.1.2 for a complete description of 2 
distribution patterns).   3 

The oak zone generally includes the foothill volcanic rock and mudflow features with variable 4 
slopes.  Soils are generally shallow to moderately deep and moderately well drained from 5 
alluvial and colluvial origins associated with their respective ranges.  The aspect of the slopes 6 
generally faces west to southwest towards the valley within the planning area.  Soil types that 7 
predominately support oak woodland and savanna cover types are presented in Table 3-6.  8 

Table 3-6.  Soil Types Supporting Woodland and Savanna1 9 

Soil Grouping2 
Soil Complex 

Blue Oak 
Woodland 

Blue Oak 
Savanna 

Mixed Oak 
Woodland 

Interior Live 
Oak Woodland 

Thermic Soils on Volcanic Cascade Foothills     

Lucksev-Butteside-Carhart X X X X 

Doemill-Jokerst X X X X 

Xerorthents, Shallow-Typic Haploxeralfs-
Doemill 

X X X X 

Thermic Soils on Metamorphic Sierra Nevada 
Foothills 

    

Dunstone-Loafercreek-Argonaut 
Taxadjunct 

X X X X 

Dunstone-Loafercreek-Oroshore X X X X 

Mounthope-Hartsmill X X X X 

Ultic Haploxeralfs, Thermic, High Terrace X X X X 
1.  Modified from NRCS (2006).  

2.  A description of specific soil complexes is presented in Table 3-2. 

 10 

Vegetation 11 

Oak woodlands and savannas in the planning area are comprised of an overstory of a mixture 12 
of oak species, including blue oak, canyon live oak, and interior live oak, and foothill pine 13 
(Pinus sabiniana).  In general, the midstory is very open without much vegetation.  In more 14 
meisic sites, poison oak (Toxicodendron diversilobum), toyon (Heteromeles arbutifolia), and buckeye 15 
(Aesculus californicus) are present in the mid-layer.  Non-native grasses and forbs dominate the 16 
understory, but native forbs are common.  Plant species that are associated with woodland and 17 
savanna land cover types in California are listed in Appendix B, Natural Communities Species 18 
Lists. 19 

Blue oaks generally occur on relatively shallow soils that do not retain water for extensive 20 
periods.  Oak density is linked to water availability with denser trees forming a forest canopy 21 
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on wetter sites and open savanna conditions on drier or more exposed sites.  Oak trees are able 1 
to tap deeper water and maintain photosynthesis during the dry season at a time when the 2 
shallow-rooted herbaceous understory annuals die and turn brown.  Blue oak is winter 3 
deciduous; however, it is also well-suited to extreme drought and will shed its leaves in the late 4 
dry season to enhance moisture retention during extreme drought (CDFG 2006).  5 

Sudden Oak Death is an emerging forest disease that has killed tens of thousands of oaks in 6 
California (Rizzo and Garbelotto 2003).  While its current extent is restricted to coastal counties, 7 
it has the potential to become more widespread.  Using a rule-based model, Meentemeyer et al. 8 
(2004) created a map of California counties determining varying levels of risk of spread.  The 9 
majority of Butte County’s woodlands were ranked in the very low and low risk category (882.5 10 
km2 and 3320.2 km2, respectively), but it had regions in the high and moderate risk category (5.3 11 
km2 and 135.7 km2, respectively). The regions in the higher risk categories, however, tended to 12 
be at higher elevations outside the planning area, in communities containing black oak (Quercus 13 
kelloggii) with co-occurring species of tanoak, bay laurel, and madrone.  14 

Wildlife 15 

Oak woodlands and savannas in the planning area are diverse and biologically rich.  These 16 
communities are essential to the maintenance and sustainability of wildlife populations in the 17 
eastern portion of the planning area.  Oak communities provide habitat for over 330 species of 18 
wildlife, including reptiles, small and large mammals, and birds (California Partners in Flight 19 
2002).  These areas function as breeding, foraging, nesting, denning, protection, and migration 20 
habitats.  Among the most productive and diverse wildlife habitats in the state (Verner 1980, 21 
Barrett 1980, Block and Morrison 1998, Giusti et al. 2004), oak woodlands and savannas are 22 
valuable because they provide abundant nesting, roosting, and cover opportunities for wildlife 23 
species in association with grassland foraging habitats.  They also support large decadent trees 24 
that are important because they provide abundant cavities that provide nesting sites for birds 25 
and foraging opportunities for insect-eating birds.  Oak trees are particularly valuable because 26 
of the production of acorns, which are an abundant high quality food for many birds and 27 
mammals.  Downed wood from oak trees also provides food and cover for a variety of 28 
arthropods, fungi, and wildlife species (Standiford et al. 2002).   29 

Common wildlife associated with the oak woodland and savanna natural community within 30 
the planning area include Columbian black-tailed deer (Odocoileus hemionus columbianus), acorn 31 
woodpecker (Melanerpes formicivorus), barn owl (Tyto alba), wild turkey (Meleagris gallopavo), 32 
California quail (Lophortyx californicus), big brown bat (Eptesicus fuscus), cottontail (Sylvilagus 33 
auduboni), wild boar (Sus scrofa), and many other mammal, reptile, and bird species (Butte 34 
County 2005). Wildlife that is associated with the oak woodland and savanna community are 35 
listed in Appendix B, Natural Communities Species Lists. 36 

BIRD POPULATIONS 37 

Many bird species are dependent on oak woodland habitats for food and nesting.   Maintenance 38 
of healthy, intact oak woodland habitats is essential to provide the necessary habitat elements 39 
(e.g., nesting cavities, acorn crops, standing dead trees, down wood, shrub layer, etc) for these 40 
species.  Concern regarding the health of oak woodlands in California has resulted in efforts to 41 
monitor bird populations and to develop conservation strategies to protect and enhance 42 
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woodland habitats.   In addition to a continuing loss and fragmentation of oak woodlands from 1 
urbanization and agricultural expansion, a variety of other factors, including loss of habitat 2 
structure (e.g., dead standing trees, trees with cavities, intact shrub layer), lack of oak 3 
regeneration, and the spread of Sudden Oak Death (SOD), has further raised concerns about the 4 
long-term status of dependent bird populations (California Partners in Flight 2002).   To assess 5 
the possible effects on bird populations, California Partners in Flight (2002) conducted a 10-year 6 
monitoring study using 120 monitoring sites across California.  Of the seven “focal” species 7 
selected to represent bird populations in oak woodlands, six experience population declines.  8 
Four of these experienced significant population declines, local extirpations, or both.  Loss of 9 
habitat structure was implicated as the likely cause of decline of five of these species.   This 10 
study and others emphasize the importance of oak woodlands to birds and other wildlife 11 
species and the need for conservation and enhancement in order to maintain the value of oak 12 
woodlands and sustain dependent wildlife populations.  This study also provides 13 
recommendations and strategies for conservation and enhancement of oak woodland habitats 14 
that could potentially be applied to this HCP/NCCP during the development of conservation 15 
strategies.   16 

DEER HERDS  17 

Black-tailed deer are common in Butte County and the County’s oak woodland and savanna 18 
communities provide important winter range for migratory and resident deer herds. Oak 19 
woodland and savanna is used by three separate migratory herds, the East Tehama, Bucks 20 
Mountain, and Mooretown herds, which occupy the eastern foothills and mountains in Butte 21 
County and depend on these areas for all or part of their habitat requirements.  Resident deer 22 
herds in Butte County are the Camp Beale and Sacramento Valley herds.  A detailed description 23 
of deer herds in the planning area is presented in Section 3.8. 24 

3.5.1.2 Environmental Gradients 25 

Oak woodlands and savanna are bordered on the east (upslope) by chaparral and conifer forests 26 
dominated by ponderosa pine (Pinus ponderosa).  At higher elevations, California black oak is 27 
found as an understory to conifer forests or as a dominant in seral stands to conifer-dominated 28 
communities.  The gradation from oak woodlands to chaparral manifests itself differently in the 29 
southern part of the county (Sierran foothills) than the northern part (Cascade foothills).  In the 30 
southern part the County, from approximately Lake Oroville south, the transition to chaparral 31 
occurs as a decrease in the stature of oaks and an increase in the density of chaparral species 32 
(most commonly manzanita [Arctostaphylos spp.]).  In the north part of the County, chaparral 33 
and oak-dominated land covers are more distinct and do not typically intergrade.  The change 34 
to chaparral is in mosaics of the two types with chaparral becoming more abundant and 35 
occupying a greater extent of the habitat upslope.   36 

The transition to chaparral is apparently due to several factors.  Chaparral occurs on steeper, 37 
south-facing slopes, and thinner soils in the transition zone.  Lack of foothill oak species at 38 
higher elevation may be due to lower winter temperatures at those elevations.  The range of 39 
elevations at which foothill oak species are absent is highly variable, from approximately 800 to 40 
1,500 feet.  However, where these oaks disappear at lower elevations in the planning area, it is 41 
in steep canyons that are surrounded by lands of substantially higher elevation.  Cold air flows 42 
from higher elevation locations downslope into canyons (a process called cold air drainage or 43 
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frost pockets) may be a factor limiting oaks in these locations.   The process works as follows: air 1 
at higher elevation cools faster than lower elevation areas after sunset.  The cooler air has a 2 
higher density than the warmer air at lower elevation, and cold air flows downslope until it 3 
reaches an impediment or air that is either equally or more dense.  For that reason, low 4 
elevation locations can have lower night time and early morning temperatures than adjacent 5 
areas of higher elevation.  Oaks occur at higher elevation areas primarily in the south part of the 6 
county.  Exposure, soil, or other factors may increase survivability for oak trees at this location. 7 

The downslope limit of foothill oak woodlands and savannas is determined by soil depth and 8 
water retention qualities of the soil and by artificial clearing.  Soils of the valley are deeper, and 9 
in some locations a hardpan layer restricts water percolation.  In areas with hardpan, rooting 10 
depth is restricted and the soils retain water for extended periods, making them largely 11 
unsuitable for oak trees.  This transition occurs gradually downslope, with oak woodlands and 12 
savannas becoming less dense and grassland and vernal pool grassland land cover becoming 13 
dominant.  In addition to natural factors that limit the extent of oak woodlands, humans have 14 
historically cleared oak trees for a variety of purposes such as range management, firewood, 15 
and land conversion.  Because blue oaks are long lived and take a time long to reestablish, 16 
cleared areas generally remain so for decades to centuries. 17 

3.5.1.3 Invasive species 18 

Non-native invasive species can impact the condition of many natural communities, altering 19 
fundamental ecological processes and threatening biodiversity.  Nationally, invasive species 20 
rank as the second-greatest threat to endangered species, after habitat destruction (Pimentel 21 
2005).   22 

In oak woodlands and savanna, invasive species can alter soil moisture levels, change fire 23 
cycles, impede oak regeneration, and transform the composition of the understory.  It is thought 24 
that California grasslands have undergone a major shift in the last two centuries from 25 
perennial-dominated (native) grassland to annual-dominated (non-native invasives) grassland.  26 
Increases in non-native invasive annual grasses have often been cited as an interfering factor in 27 
oak woodland regeneration in California (McCreary 2001, Jackson and Roy 1986).  Research 28 
suggests that invasive annual grasses and forbs, such as the yellow starthistle (Centaurea 29 
solstitialis), may compete with oak seedlings for water and light, or may harm them indirectly 30 
through subsidizing high densities of small mammals (Gordon and Rice 2000).   31 

Numerous invasive plants that are unpalatable to native and domestic grazers may also be 32 
locally abundant in oak woodlands and savannas, particularly in areas with past or current 33 
inappropriate livestock management practices. These species may include grasses such as 34 
Medusa-head (Taeniatherum caput-medusae), barbed goatgrass (Aegilops triuncialis), cheatgrass 35 
(Bromus tectorum), and invasive forbs like yellow star thistle, and several species of mustard 36 
(Brassica spp.).  Cheatgrass and barbed goatgrass, in particular, have also been shown to 37 
promote shorter fire cycles in ecosystems (D’Antonio and Vitousek 1992).  In a myriad of ways, 38 
invasive plants can have large-scale changes in the oak woodland and savanna community. 39 
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3.5.1.4 Ecosystem Functions  1 

Intact, functioning woodland and savanna communities provide many ecosystem services and 2 
benefits to humans. Important functions of these communities range from water and air 3 
filtration, nutrient cycling, carbon storage, and soil formation and prevention of erosion, to 4 
forage and shade for domestic livestock, as well as support of wildlife habitats.  In addition they 5 
provide open space and recreational benefits, as well as symbolic values.  Oaks in particular 6 
span across many of California’s diverse climatic zones and define the landscape for many of its 7 
residents.  8 

Unique benefits provided by the woodland and savannas for Butte County residents include 9 
recreational opportunities such as hiking, hunting and wildlife viewing, and aesthetic benefits, 10 
including rural and open space views.  Woodlands and savannas in the planning area are 11 
predominantly found on private lands grazed by domestic livestock, thereby fostering and 12 
supporting working landscapes that harbor low-intensity agricultural uses such as ranching. 13 
Additionally, woodlands and savannas provide important watershed protection for Butte Creek 14 
and Big Chico Creek and other open water bodies in the planning area.  15 

The woodlands and savanna ecosystems of Butte County are part of the California Floristic 16 
Province, a globally recognized conservation hotspot.  In California, oak woodland and savanna 17 
is one of the most biologically diverse communities, providing habitat for approximately 2,000 18 
plant, 5,000 insect, 80 amphibian and reptile, 160 bird, and 80 mammal species (Merenlender 19 
and Crawford 1998).  This high biodiversity is partly due to the provisioning of oak mast, a 20 
critically important food for many wildlife species.  21 

Many important wildlife habitat elements occur in oak woodlands including wetlands, riparian 22 
corridors, rock outcrops, dead and downed logs and other woody debris, brush piles, and 23 
snags.  Oaks provide woody substrate for insect prey, important nesting and roosting habitat 24 
for birds, and buffered temperatures and cover from predators for birds, mammals, 25 
amphibians, and reptile species.  26 

Adding to their value to wildlife and domestic livestock, understory plant communities beneath 27 
oak canopies are often more productive relative to adjacent plant communities as a result of 28 
natural soil enhancement, which results in enhanced forage benefits.  Dahlgren et al. (1997) 29 
describe soils beneath oak canopy as “islands of fertility” because of greater carbon, nitrogen, 30 
and phosphorous reserves relative to adjacent open grassland sites.  In an investigation of soil 31 
conditions under different tree species canopy and in open grassland sites, Frost and Edinger 32 
(1991) found higher organic carbon levels, greater cation exchange capacity, lower bulk density, 33 
and greater concentrations of some nutrients (at a soil depth of 0–5 cm) under blue oak canopies 34 
than in open grassland. These increases are attributed in part to leaf fall and decomposition 35 
(Firestone 1995). 36 

Several factors threaten the integrity of intact, functioning woodland and savanna communities.  37 
Blue oak woodlands and savannas are compromised by non-native species, habitat 38 
fragmentation, poor sapling recruitment, and disruption of natural fire and grazing regimes. 39 
The lack of regeneration by blue oaks is a long-term issue for maintaining the integrity and 40 
wildlife value of this habitat type (Swiecki and Bernhardt 1998).  As previously discussed, 41 
control of invasive species may be an important aspect of successful oak restoration. In 42 
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addition, changes in fire frequencies, in particular fire suppression, may impact restoration.  1 
McClaren and Bartolome (1989) showed that higher fire frequency might have favored oak 2 
regeneration.   3 
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3.5.2 Grasslands  1 

The grassland natural community is comprised of the 2 
following land cover types: grasslands without vernal 3 
pools, grasslands with vernal pools and/or swales at 4 
low density (more than 0.1 percent but less than 1 5 
percent cover of wetted surface), and grasslands with 6 
vernal pools and/or swales at high density (more than 7 
1 percent cover of wetted surface).  Grasslands within 8 
the planning area typically occur in relatively level or 9 
rolling terrain with deep soils along the base of the 10 
Sierra Nevada foothills.  Some grasslands are the result of oak woodland clearing, not natural 11 
processes or conditions.  Grassland is also used as cover type classification for areas dominated 12 
by low-growing, herbaceous vegetation (grasses, forbs, and grass-like plants) in disturbed areas 13 
such as abandoned agricultural land.  14 

Grasslands without vernal pools and vernal swales are discussed below as two types, valley 15 
grasslands dominated by non-native annual species and native grasslands, although these 16 
communities are not mapped separately because native grasslands occur as small inclusions in 17 
valley grassland that were not discernable on the aerial photographs used.  The distribution of 18 
the grassland community and its constituent land cover types are shown in Figure 3-14 and the 19 
extent of the community and land cover types are presented in Table 3-5.  20 

3.5.2.1 Environmental Condition 21 

 Generally grasslands are bordered by oak woodlands and savannas to the east (upslope) and 22 
by various types of agriculture and urban development to the west.  As the understory of oak 23 
woodlands and savannas is generally grassland species, the transition between these types and 24 
grassland may be caused by deeper grassland soils that favor dense grasses over oak seedlings. 25 

Land Use 26 

The primary use of grasslands in the planning area is livestock grazing with some areas of 27 
grassland with vernal pools and/or vernal swales set aside for preservation. 28 

Physical Environment  29 

The grassland natural community occurs between the higher elevation woodland and savanna 30 
community along the eastern edge of the planning area and lower elevation agricultural lands 31 
that dominate the central and western portion of the planning area.  The growth zone generally 32 
includes the lower elevation foothills of both the Cascade and Sierra Nevada Mountains on 33 
variable slopes.  Grasslands occur in a wide range of soil types within the planning area, likely 34 
due to the fact that most non-native annual grasses species that typically comprise grasslands 35 
can occur in disturbed and undisturbed environments.  Additionally, grasslands can occur 36 
where other natural communities have occurred historically, but have been mechanically 37 
removed.  Vernal pool and vernal swale grasslands are more restricted based on specific soil, 38 
drainage, geology, and climate requirements.  Soil types that predominately support grassland 39 
cover types are presented in Table 3-7.  40 
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Figure 1 

3-14  Grasslands 2 

 3 
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Table 3-7.  Soil Types Supporting Grassland 1 

General Soil Unit 
 Soil Complex 

Grassland 
without 

Vernal Pools 

Grassland with 
Vernal Pools 

>1% 
Grassland with Vernal 

Pools <1% 
Thermic Soils that Formed in Cascade 
Alluvium; on Fan Terraces in the 
Sacramento Valley     

Redsluff-Redtough-Redswale X X X 
Thermic Soils on Volcanic Cascade 
Foothills    

Lucksev-Butteside-Carhart X X X 
Doemill-Jokerst X X X 
Xerorthents, Shallow-Typic Haploxeralfs-
Doemill X X X 

Thermic Soils that Formed in Sierra 
Nevada Alluvium; on Intermediate and 
High Fan Terraces in the Sacramento 
Valley    

Thompsonflat-Oroville-Vistarobles X X X 
Thermic Soils on Lovejoy Basalt and Ione 
Sediments on Sierra Nevada Foothills    

Palexerults-Rock Outcrop, Basalt-
Coalcanyon X X X 

1.  Modified from NRCS (2006).  
2.  A description of specific soil complexes is presented in Table 3-2. 

 2 

Vegetation 3 

The grassland and vernal pool/vernal swale community in Butte County is species-rich.  The 4 
majority of upland grasslands in all of the grassland types mapped are valley grasslands, which 5 
are typically dominated by low-growing non-native annual grasses interspersed with diverse, 6 
patchily distributed native perennial grasses, non-native forbs, and native forbs.  Vernal pools 7 
and vernal swales found within the grassland matrix contain a unique and diverse vegetation 8 
community, distinct from valley grasslands and perennial wetlands, and are discussed below.  9 

Valley grasslands throughout California, including in the northeastern Sacramento Valley 10 
where the planning area is located, are heavily invaded by non-native species, especially 11 
Mediterranean annual grasses; however, the native component typically includes the majority 12 
of plant species diversity.  While the percent cover of native species is variable at the landscape 13 
scale, a site (e.g., pasture, ridgeline) with as little as 10 percent cover native species can be 14 
categorized as distinct native perennial grassland community types (hereafter native 15 
grasslands).  Native grasslands are typically found in isolated patches, smaller than the 16 
mapping unit for this HCP/NCCP, but contain higher resource values than valley grassland. 17 
Native grassland is considered a rare natural community by California Department of Fish and 18 
Game (DFG) (CNDDB 2006).  19 
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In valley grasslands, including those in the planning area, soft chess (Bromus hordeaceus), ripgut 1 
brome (B. diandrus), and two species of filaree, Erodium botrys (in more mesic sites) or E. 2 
cicutarium (in drier sites), are typically common and dominant. Slender wild oats (Avena 3 
barbata), wild oats (A. fatua), and Italian rye-grass (Lolium multiflorum) can be locally abundant 4 
and dominant (Bartolome et al. 2007).  5 

Native grasslands within the valley grassland matrix may be dominated or co-dominated by the 6 
same species as valley grasslands, but contain higher percent cover of native species.  Several 7 
unique vegetation community sub-types can be identified within the native grasslands.  Sub-8 
types found in Butte County uplands likely include the Foothill needlegrass series, recognized 9 
by the presence of Nassella (Stipa) lepida; Purple needlegrass series, recognized by presence of 10 
Nassella pulchra; Indian ricegrass series, recognized by presence of Oryzopsis hymenoides; 11 
Bluebunch wheatgrass series, indicated by Pseudoregnaria (Elymus) spicatus; and tufted hairgrass 12 
series, indicated by Deschampsia caespitosa (Sawyer and Keeler-Wolf 1995). Numerous native 13 
wildflowers are found within these habitats.  Examples of common native wildflowers 14 
occurring in valley grassland include butter and eggs (Triphysaria eriantha), miniature lupine 15 
(Lupinus bicolor), California poppy (Eschscholzia californica), turkey mullein (Eremocarpus 16 
setigerus), tarweeds (Holocarpha virgata, Hemizonia fitchii), Itherial’s spear (Triteleia laxa), and 17 
clover (Trifolium spp.). 18 

Grassland in upland areas surrounding vernal pools is typically similar to grasslands without 19 
pools, and may contain patches of native grassland.  Vegetation of vernal pools and vernal 20 
swales is described below under the section “Vernal Pools and Vernal Swales.” 21 

In all types of valley grasslands, occasional oak trees can be present.  Occasional oak trees that 22 
provide less than 3 percent cover in a 10-acre unit were classified as valley grassland and not as 23 
oak woodland or savanna.  24 

Wildlife 25 

Grasslands provide essential habitat for a variety of wildlife that occur in the planning area.  26 
Grasslands are located primarily along the eastern edge of the planning area just above the 27 
valley floor and typically occur as a broad, open and generally monotypic community with 28 
gently rolling topography or in association with oak woodlands or oak savannas, vernal pools 29 
and swales, or increasingly in association with urbanization.  Common grassland-associated 30 
wildlife species include California ground squirrel (Spermophilus beecheyi), California vole 31 
(Microtus californicus), Botta’s pocket gopher (Thomomys bottae), western harvest mouse 32 
(Reithrodontomys megalotis), coyote (Canis latrans), burrowing owl (Athene cunicularia), savannah 33 
sparrow (Passerculus sandwichensis), western meadowlark (Sturnella neglecta), ring-necked 34 
pheasant (Phasianus colchicus), western rattlesnake (Crotalus viridis), gopher snake (Pituophis 35 
catenifer), and western fence lizard (Sceloporus occidentalis).  Grassland also provides foraging 36 
habitat for turkey vulture and raptors, including Swainson’s hawk (Buteo swainsoni), red-tailed 37 
hawk (Buteo jamaicensis), northern harrier (Circus cyaneus), and white-tailed kite (Elanus leucurus ) 38 
(Butte County 2005, Department of Fish and Game 1988).  Native grasslands provide habitat for 39 
native bees and other economically important pollinators for crops in the agricultural lands of 40 
the county (Kremen et al. 2004).  Grassland with vernal pools or vernal swales seasonally 41 
support crustaceans (e.g., fairy shrimp) and other invertebrates and provide foraging and 42 
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resting habitat for shorebirds, waterfowl, and other migrant birds.  Wildlife that are associated 1 
with the grassland community are listed in Appendix B, Natural Communities Species Lists. 2 

Grassland habitats in California have been significantly modified as a result of non-native and 3 
invasive species, agricultural conversion, and loss and fragmentation from urbanization.  4 
Within the Central Valley, grasslands occur primarily around the perimeter of the valley at the 5 
interface between woodland habitats and the valley floor.  These areas have been and continue 6 
to be subject to loss and fragmentation due to expanding urban and rural development and 7 
conversion to agriculture, most recently vineyard expansion.    8 

Although transformed from their native condition, grassland habitats continue to provide 9 
essential habitat to many birds and other wildlife species.  Many bird species are dependent on 10 
grassland habitats for nesting, foraging, and/or cover.   Continuing loss of grasslands can result 11 
in significant declines in dependent bird populations; however, insufficient information on 12 
grassland-dependent bird populations is available (California Partners in Flight 2000) to 13 
adequately examine population trends relative to the extent and condition of grassland habitats.    14 
Nonetheless, The California Partners in Flight (2000) study examines the status and distribution 15 
of seven selected representative focal bird species and provides recommendations and 16 
strategies for further assessment, conservation, and enhancement of grassland habitats that 17 
could potentially be applied to this HCP/NCCP during the development of conservation 18 
strategies.   19 

Vernal pools and swales, discussed below, commonly occur in grassland habitats in the 20 
planning area, particularly east of Chico.  Several special-status invertebrates are known or to 21 
potentially occur in the vernal pool, vernal swale, and other seasonal wetlands in the planning 22 
area, including vernal pool tadpole shrimp, vernal pool fairy shrimp, California fairy shrimp, 23 
and mid-valley fairy shrimp.  As a result of the substantial loss of vernal pool and vernal swale 24 
habitats in the Central Valley from urbanization and agricultural conversion, populations of 25 
these species have declined throughout their range.  Collectively, these species occur and 26 
emerge within a range of specific environmental conditions that include soil type, vegetation 27 
characteristics, water depth, water temperature, inundation duration, and water quality.   28 

3.5.2.2 Vernal Pools and Vernal Swales 29 

In areas with poor drainage, typically caused by a shallow hardpan layer, vernal pools and/or 30 
vernal swales are found within the grassland.  Vernal pools are shallow depressions that 31 
annually fill with rain water in the wet season, and dry as the season progresses.   Vernal swales 32 
are similar, except that they generally form narrow, swale-like features that meander through 33 
the landscape.  They are known for the rings of native wildflowers that appear in concentric 34 
bands as the ponds or swales dry.  Organisms that thrive in this unique, harsh habitat co-35 
evolved with the geologic and climatic conditions that formed vernal pools and vernal swales 36 
and, consequently, these features contain a high number of endemic and rare species of plants, 37 
animals, and invertebrates. 38 

Vernal pools and swales contain a unique assemblage of native herbaceous forbs and grasses, 39 
including those in the planning area, such as Fremont’s goldfield (Lasthenia fremontii), valley 40 
goldfield (Lasthenia californica), tidy tips (Layia fremontii), white navarretia (Navarretia 41 
leucocephalus), pogogyny (Pogogyny ziziphoroides), and yellow carpet (Blennosperma nanum). 42 
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Several species found in the planning area are listed under the federal and California 1 
Endangered Species Acts, including Hoover’s spurge (Chamaesyce hooveri), Butte County 2 
meadowfoam (Limnanthes floccosa ssp. californica), hairy Orcutt grass (Orcuttia pilosa), slender 3 
Orcutt grass (Orcuttia tenuis), and Greene’s tuctoria (Tuctoria greenei) (U.S. Fish and Wildlife 4 
Service 2005).  Numerous native vernal pool plant species are associated with essential 5 
pollinators.  Examples include specific relationships between certain ground bee species and 6 
corresponding vernal pool plants.  Protection of upland pollinator habitat is necessary to 7 
maintain vernal pool plant populations. Furthermore, fragmentation of vernal pool habitat 8 
could reduce the availability of habitat for pollinator species, resulting in decrease of cessation 9 
of seed production in many vernal pool plants (Thorp and Leong 1998). 10 

Three types of vernal pools in the planning area are identified in CNDDB as rare natural 11 
communities: Northern Basalt Flow Vernal Pools, Northern Hardpan Vernal Pools, and 12 
Northern Volcanic Mudflow Vernal Pools.   13 

Northern Basalt Flow Vernal Pools occur on flat mesas in the Table Mountain region formed by 14 
the Lovejoy Basalt (California Department of Conservation 1992), and are slightly higher (about 15 
1,000 feet) in elevation than other vernal pools and vernal swales in the planning area.  The thin, 16 
low-fertility soils are underlain by impervious volcanic basalt rock that results in a perched 17 
water table and typically small hydrologically “flashy” vernal pools.  These shallow, low-18 
nutrient (especially low nitrogen) soil conditions are less suitable to non-native grasses, 19 
resulting in improved growth and survival of native grasses and wildflowers.  Northern Basalt 20 
Flow Vernal Pools are geographically restricted.  They are typically small in area (<100m2), and 21 
may fill with water and dry multiple times during the rainy season (Keeler-Wolfe et al 1998). 22 
Because they are underlain by bedrock and found on more uneven terrain, agricultural 23 
conversion is less likely than in some other types of vernal pool and/or vernal swale grasslands.  24 

Northern Hardpan Vernal Pools are the most common type in the planning area.  They occur in 25 
the valley lowlands and are formed on old alluvial plains and terraces with underlying 26 
cemented layer.  Northern Hardpan Vernal Pools are found on the Modesto, Riverbank, Red 27 
Bluff, and Laguna Formations (California Department of Conservation 1992).  The pools and/or 28 
vernal swales can be larger than the other two types in the region (one acre or more) and 29 
consequently tend to remain inundated longer in late spring and summer.  Much of this habitat 30 
is privately owned land and, with more even topography and fertile soils, may be subject to 31 
more intensive land use and agriculture (Keeler-Wolfe et al 1998). 32 

Northern Volcanic Mudflow Vernal Pools occur on volcanoclastic-derived substrates such as 33 
lahars (volcanic mudflows), volcanic conglomerate, and pumiceous tuff of the Cascadian 34 
foothills in the planning area.  Northern Volcanic Mudflow Vernal Pools are found on the 35 
Tuscan Formation and Tuffs of Oroville (California Department of Conservation 1992).  Similar 36 
to Northern Basalt Flow Vernal Pools, these vernal pools tend to be small in area, irregularly 37 
spaced, and with flashy hydrology.  They are characterized by very shallow, low-nutrient soils 38 
(<30 cm deep) and are underlain by impervious mudflow welded tuff (Keeler-Wolfe et al 1998). 39 

3.5.2.2 Environmental Gradients 40 

Naturally occurring grasslands typically occur on the deeper soils of the valley bottoms.  Oak 41 
trees increase in abundance with elevation, slope, and thinner soil depths.  Vegetation 42 
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transitions to the east, upslope, are therefore typically into blue oak savanna and woodland.  1 
The most visible difference between the oak dominated communities and pure grasslands is the 2 
absence of oak trees.  Understory species composition and structure changes with increasing 3 
canopy cover and shade.  Soil nutrient and water cycles under the oak canopy of savanna and 4 
woodland are different from grasslands and the extensive root system in the understory tends 5 
to result in higher quality and fertility soils than in pure grassland stands.  Naturally occurring 6 
grassland communities in the planning area typically grade into oak savannah in the east.   7 

The western boundary of grassland types is typically agricultural land or urban development. 8 
Many grasslands historically intergraded with floodplain dominated by riparian woodland and 9 
valley basin dominated by tule marsh, which contain prime soil types for flood-irrigated rice 10 
and other agricultural crops.  The cities of Chico and Oroville are within and/or adjacent to 11 
grassland communities.  As a result of human activities, the transition to agriculture or urban 12 
land cover is typically abrupt.  In some cases ranchettes or other dispersed development forms a 13 
mosaic with grasslands in a transition zone with more contiguous urban development. 14 

3.5.2.3 Invasive Species  15 

California annual grasslands are considered one of the most dramatic examples of plant 16 
invasions worldwide (Mooney et al. 1986).  Numerous invasives are unpalatable to native and 17 
domestic grazers and may also be locally abundant.  These species may include grasses such as 18 
Medusa-head (Taeniatherum caput-medusae), barbed goatgrass (Aegilops triuncialis), cheatgrass 19 
(Bromus tectorum), and invasive forbs like yellow star thistle (Centaurea solstitialis),  as well as 20 
several species of mustard (Brassica spp.) (California Invasive Plant Council 2006).  Medusa-21 
head in particular produces seeds and seedheads that are noxious to livestock; its palatability is 22 
low because of high levels of silicon dioxide, and its rate of decomposition is low, resulting in 23 
the build-up of thick thatch layers.  24 

As Mediterranean annual grasses dominate most upland grasslands in the planning area, they 25 
also surround many vernal pool/vernal swales and threaten native species. Mannagrass 26 
(Glyceria declinata), for instance, can invade deep vernal pools and swales, outcompeting deep 27 
water vernal pool/vernal swale species (The Nature Conservancy 2007).  This and other species 28 
threaten many of the proposed covered species in the Butte Regional HCP/NCCP (see 29 
Appendix A ).  30 

3.5.2.4 Ecosystem Functions 31 

In addition to their habitat value for wildlife, diverse, functioning natural communities provide 32 
an array of services and benefits to humans. These include provisioning services like drinking 33 
water, irrigation water, and forage for domestic livestock; regulating services such as water 34 
filtration, flood abatement, and agricultural crop pollination from wild insects; supporting 35 
services such as soil nutrient cycling and soil formation; and an array of cultural benefits 36 
including space for recreational activities (Millennium Ecosystem Assessment 2005).  37 

Unique benefits that the grasslands and vernal pools/vernal swales provide for Butte County 38 
residents include aesthetic (rural and open space views) and recreational (hunting, hiking, and 39 
wildlife and seasonal wildflower viewing) benefits.  Grassland and vernal pool/vernal swale 40 
habitat in the planning area is predominantly found on private lands that are grazed by 41 
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domestic livestock; these working landscapes currently provide sufficient livestock forage to 1 
maintain a rural livelihood and associated culture.  Vernal pools and vernal swales may also 2 
link hydrologically via swales and ephemeral and intermittent streams to larger streams and 3 
rivers, wetlands, and other bodies of water, which provide additional recreational and cultural 4 
values, as well as a water and food supply.  5 

Functioning, intact grasslands, vernal pools, and vernal swales in the planning area are 6 
important habitat for a host of plant and wildlife species there.  These include species within all 7 
trophic levels, from primary producers (plants, including native grasses and wildflowers), 8 
terrestrial and aquatic invertebrates, to secondary consumers and carnivores including 9 
mammals, amphibians, reptiles, and birds.  Some species depend entirely on these habitats 10 
throughout their lifecycle, others for only a portion of their lifecycle (e.g., breeding habitat or 11 
food source).  Vernal pools and vernal swales provide important habitat for several species of 12 
threatened and endangered crustaceans (e.g., vernal pool fairy shrimp, vernal pool tadpole 13 
shrimp, and conservancy fairy shrimp); these species are able to persist in vernal pools and 14 
vernal swales because the seasonal water bodies are disconnected from free-flowing waterways 15 
that would otherwise serve as a corridor for invasive predatory fish. 16 

The grassland, vernal pool, and vernal swale ecosystems of Butte County are part of the 17 
California Floristic Province, a globally recognized conservation hotspot.  These ecoregions are 18 
recognized for their exceptional biodiversity, particularly the high degree of endemism; and 19 
degree of threat from habitat loss and degradation (Myers et al. 2000).  Grasslands, vernal pools, 20 
and vernal swales throughout the Central Valley have been heavily impacted by conversion to 21 
agriculture and development, as well as invasion of non-native species, which can have a 22 
negative impact on native species, community structure, and wildlife habitat.  Invasive species 23 
can also affect natural ecosystem functions and/or benefits such as soil nutrient cycling, water 24 
infiltration and cycling (leading to erosion or sedimentation), and wildfire (California Invasive 25 
Plant Council 2006). 26 

Past management strategies for vernal pools and vernal swales have sometimes excluded 27 
livestock grazing based on the assumption that trampling, herbivory, and soil churning by 28 
livestock negatively impact habitat quality and vernal pool and vernal swale function. Recent 29 
research in California vernal pools shows, however, that appropriate grazing may help 30 
maintain native species habitat by slowing the encroachment of dense, highly-competitive non-31 
native species, particularly the Mediterranean annual grasses that dominate most upland 32 
grasslands (Marty 2005). Livestock grazing practices in valley grasslands and the native 33 
grasslands within them have variable responses to grazing.  These communities are typically 34 
more strongly influenced by soil conditions, historical land use practices (heavy grazing, tilling 35 
or other soil disturbance) and annual weather patterns than light to moderate cattle or sheep 36 
grazing. Residual dry matter standards recommended by UC Cooperative Extension facilitate 37 
conservation of existing native species within grasslands while still providing forage for 38 
wildlife and livestock and erosion control (Bartolome et al. 2002).  39 

Similarly to grazing, fire has variable and short-lasting effects in Valley Grasslands relative to 40 
environmental variables and historical land use practices.  Aboveground biomass removal is the 41 
primary effect. When grazing has already reduced aboveground biomass, fire does not 42 
significantly alter soil moisture, temperature, or content of organic material and seedbanks are 43 
also typically unimpacted.  An increase in cover of forbs relative to grasses has occurred after 44 
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fire in some cases.  Prescribed fire, sometimes in combination with grazing prescriptions, is 1 
sometimes used to control certain invasive species or reduce the chances of larger, uncontrolled 2 
wildfires (Bartolome et al. 2007). 3 

4 
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