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Calaveras County 
Voluntary Oak Woodland Management Plan 

 
INTRODUCTION 
Oak woodlands are an integral part of the Calaveras County landscape. The oak 
covered rolling hills are valued for their beauty and function. Oak woodlands are rich in 
wildlife and are a favored place for people to recreate, build their homes, and pursue 
their livelihoods.  
 
In Calaveras County, approximately 89 percent of the county's hardwood rangelands 
are privately held (CDF FRAP 2003a). Data summarized by the University of California 
Cooperative Extension for the period from 1991-2001 shows that there was a net loss in 
acres of Hardwood Canopy Cover in Calaveras County (Frost and Churches, 2004). 
Much of this loss can be attributed to wildfire or thinning projects. The percentage of oak 
woodland with a decrease in oak canopy cover from 1996-2001 was 0.72% of the total 
oak woodland area (Frost and Churches, 2004).  
 
It is estimated that Calaveras County’s population will grow from its current level of 
approximately 44,000 residents to over 92,000 by 2050 (Department of Finance 2004). 
Based on U.S. Census Bureau figures and current development trends, Calaveras 
County was the sixth fastest growing county in California, with more than 9% growth 
from 2001 through 2003. At the current rate of growth, the county could reach the 
92,000 population threshold on or before January 2024. 
 
As the county's population grows, there is increasing pressure to construct homes and 
businesses in areas that currently support oak woodlands. The problems associated 
with development in woodlands, including fire safety and loss of functional wildlife 
habitat, are clearly demonstrated in Sierra foothill counties and other places where 
woodlands have been highly fragmented by development (Wacker 2002).  
 
With approximately 159,000 acres of hardwood habitat, including 2,000 acres of Blue 
Oak-Foothill Pine, 55,000 acres of Blue Oak Woodland, 102,000 acres of Montane 
Hardwood, and a small amount of Montane Riparian habitat, Calaveras County contains 
approximately 1.6% of California’s nearly 10 million acres of hardwood rangeland and 
forests (CDF FRAP 2003a). It leads all other counties in the percentage of county land 
area in oak woodland within the state.  
 
The county's unique geography and topography create a diversity of oak habitats, 
including shady riparian woodland along the Mokelumne and Calaveras Rivers, 
extensive blue oak savannas and woodlands in the lower foothills, and significant black 
oak habitats in the mid and higher elevations. Calaveras County contains four of the 
state’s five identified hardwood rangeland habitat types: valley oak woodlands, blue 
oak/foothill pine woodlands, blue oak woodlands, and montane hardwood forests. The 
oak woodlands of eastern and central Calaveras County provide the primary winter 
range for the migratory Rail Road Flat deer herd.  
 



Oak Woodland Management Plan  Page 2 of 22 
Calaveras County January 2007 

To successfully manage this valuable natural resource, planning processes must 
identify and address the various land use practices that adversely impact oak 
woodlands, as well as those land uses that promote the conservation of oak woodlands 
and develop appropriate mechanisms to achieve effective conservation. Without 
policies to manage, protect, and conserve its existing oak woodlands, Calaveras County 
will be subject to: 

  Degradation of wildlife habitat and loss of biodiversity. 
  Increased potential for extensive wild land fires. 
  Increased oversight by resource conservation and regulatory agencies. 
  Loss of scenic resources. 

 
PURPOSE 
The purpose of Calaveras County's Oak Woodland Management Plan is to develop a 
set of voluntary oak protection guidelines for oak conservation planning and use of oak 
woodland habitats throughout the County. The document is also expected to provide 
direction to landowners, the Calaveras County Planning Department, and developers 
regarding activities that have the potential to adversely impact oaks and oak woodland 
habitat. The adoption of this plan by a resolution of the County Board of Supervisors will 
also give the County the opportunity to obtain funding through the California Oak 
Woodlands Conservation Program (California Oak Woodlands Conservation Act - Fish 
and Game Code, Division 2, Chapter 4, Article 3.5, Section 1360-1372). This program 
provides funding for oak education, landowner assistance, and projects designed to 
conserve and restore oak woodlands. In addition, adoption of this plan will allow the 
county to create a local oak mitigation fund reserve with the purpose of providing 
monetary support for oak conservation activities specific to Calaveras County. Activities 
supported by the program also encourage interaction among ranchers, conservationists, 
educators, and others who share similar values regarding oak woodlands. 
 
The goals of the Calaveras County Oak Woodland Management Plan are to:  
 

  Support and encourage voluntary, long-term private stewardship and 
conservation of Calaveras’ oak woodlands 

  Develop a plan that would provide incentives to encourage farming and ranching 
operations that are operated in a manner that protect and promote healthy oak 
woodlands and provide wildlife value. 

  Provide support to protect and encourage farming and ranching operations that 
are operated in a manner that promotes healthy oak woodlands. 

  Encourage local land use planning that is consistent with the preservation of oak 
woodlands, particularly special oak woodlands habitat elements. 

  Provide educational and resource support programs that assist private 
landowners in the management and protection of their oak woodlands and 
associated wildlife habitat. 

  Maintain information on the status of oaks and oak woodland within Calaveras 
County. 
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EXISTING POLICIES AND LAWS 
In 1993, the California Board of Forestry mandated that the 41 counties with significant 
hardwood resources develop and maintain programs for the protection of this resource.  
At that time, and continuing today, the potential exists for the California Department of 
Forestry and Fire Protection to classify some or all species of oaks as a commercial 
timber species, resulting in their harvest and management activities falling under the 
requirements of the California Forest Practices Rules. In response to potential onerous 
regulation that this classification could place on Calaveras County landowners, the 
Board of Supervisors passed Resolution #96-284 (Appendix A-1) which formally 
established a Hardwood Advisory Committee to study the extent of oak woodlands in 
the county and make recommendations that would steer the county towards sound oak 
woodland management. A set of Voluntary Oak Woodland Management Guidelines 
(Guidelines) was also adopted as part of this Resolution. The Hardwood Advisory 
Committee was, and is, tasked with evaluating the effectiveness and progress of the 
educational programs on hardwood management and the effectiveness of the 
Guidelines in sustaining oak woodlands within Calaveras County.  The Oak Woodland 
Management Plan proposed in this document, if adopted, would supplement the 
existing Guidelines. 
 
In 2001, the California Legislature passed the California Oak Woodland Conservation 
Act (COWCA), which acknowledged the positive impact that oak woodlands have on the 
monetary and ecological values of property.  Requirements associated with COWCA 
were added as  §§1360-1372 to Division 2, Chapter 4, Article 3.5 of the California Fish 
and Game Code (Appendix A-2), and included the following: 
(a) Support and encourage voluntary, long-term private stewardship and conservation 

of California's oak woodlands by offering landowners financial incentives to protect 
and promote biologically functional oak woodlands over time. 

(b)  Provide incentives to protect and encourage farming and ranching operations that 
are operated in a manner that protects and promotes healthy oak woodlands. 

(c)  Provide incentives for the protection of oak trees providing superior wildlife values 
on private lands. 

(d)  Encourage local land use planning that is consistent with the preservation of oak 
woodlands, particularly special oak woodlands habitat elements. 

(e)  Provide guidelines for spending the funds allocated for oak woodlands pursuant to 
the Safe Neighborhood Parks, Clean Water, Clean Air, and Coastal Protection 
Bond Act of 2000 (the Villaraigosa-Keeley Act (Chapter 1.692 (commencing with 
Section 5096.300) of Division 5 of the Public Resources Code). 

(f)  Establish the Oak Woodlands Conservation Fund to support and implement the 
oak woodland conservation elements of COWCA.      

 
Senate Bill 1334, the Oak Woodlands Conservation Act (Act) was passed by the 
California Legislature in 2004 and was added as Section 21083.4 of the Public 
Resources Code (PRC) when the bill became law in January 2005 (Appendix A-3). The 
Act requires the consideration of oak woodland conversion as part of the California 
Environmental Quality Act (CEQA). Specifically, PRC §21083.4 requires that a county 
determine whether the conversion of oak woodlands proposed by a project would have  
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a significant adverse effect on oaks, oak woodland, and/or associated wildlife and 
habitats. If the impact is considered potentially significant, the county must require one 
or more specified alternatives to reduce the impacts from the proposed project. 
Mitigation options include the conservation of existing oak woodlands, planting of 
replacement trees, and/or the combination of a number of additional options aimed at 
long-term oak woodlands and related habitat protection. The Act exempts agricultural 
operations. 
 
THE IMPORTANCE OF OAK WOODLANDS 
 
The value of land and its resources is definitely in the eye of the beholder and can be 
evaluated from four perspectives: (1) the monetary value of the land if sold on the open 
market; (2) the value of the land as wildlife habitat; (3) the historic and personal value to 
the individual; and (4) the aesthetic, economic, and environmental contributions 
associated with open space, clean air and water, sense of community, and the rural 
quality of life. These values are not mutually exclusive. With effective oak woodland 
management, we can protect the natural, cultural, and aesthetic resources of the land 
without jeopardizing its contribution to the county’s economic future. 
 
Quality of Life 
Foothill communities in Calaveras and surrounding counties have seen a rapid rise in 
suburban-style developments as more and more people seek to escape the crowded 
cities of the Sacramento, San Joaquin Valleys and Bay Area or retire in a more rural 
setting. Landowners often weigh the value of their undeveloped property or grazing 
lands, as working landscapes, against the increased monetary return from its sale for 
residential or commercial development. Land situated within oak woodland and savanna 
habitats are often considered prime development property. However, as the oaks are 
lost and rolling hills graded to accommodate the developments, the qualities that draw 
people to the area is often destroyed. 
 
The recreational opportunities, aesthetics, and tranquility of open land greatly add to our 
quality of life. Open space, working landscapes, or areas that buffer individuals from the 
trappings of commerce and daily activities are considered a strong incentive for people 
to move to an area or identify with a community. The loss of agriculturally productive 
lands contributes to community degradation. The consequences of failing to preserve 
these working landscapes are often cited as a "loss of quality of life for future 
generations" and a major contributor to urban sprawl;  increased pollution; erosion of 
beauty, personal space, and community connection; and lower property values. The 
resulting dissatisfaction can also contribute to a loss of jobs and business diversity, and 
a long-term erosion of the community’s economic sustainability. 
 
Wildlife Conservation 
Oak woodlands harbor a rich diversity of native plant and wildlife species. The richness 
of species found in oak woodlands is due primarily to the diversity of available habitats. 
In addition, the mild Mediterranean climate and abundant food provided by acorns allow 
many animal species to remain year-round. The relationship between some wildlife 
species and oaks is complementary: species such as acorn woodpeckers and western 
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scrub jays do not completely retrieve cached acorns and thus disperse oak seedlings 
across the landscape. Oak woodlands also provide critical wintertime habitat to 
migratory species that spend their summers at higher elevations or northern latitudes. 
Because of these qualities, oak woodlands are thought to have the richest wildlife 
species abundance of any habitat in California. According to the California Wildlife 
Habitat Relationships Model (CWHR), a database maintained by the Department of Fish 
and Game, Calaveras’ oak woodlands provide suitable habitat for many species of 
vertebrate species. These include amphibians, reptiles, birds, and mammals.  
 
Appendix B is an inclusive list of wildlife species found in the various Calaveras County 
oak woodlands. The list also identifies the status of protection if applicable under federal 
or state laws. The appendix includes approximately 221 species of amphibians, reptiles, 
birds, and mammals that are predicted to use Calaveras County’s oak habitats. The 
appendix has been modified from information developed by the Integrated Hardwoods 
Range Management Program (IHRMP) and the California Reptiles and Amphibians 
website. The wildlife species lists developed by the IHRMP were derived from Version 
5.0 of the California Wildlife Habitat Relationship System (CWHR) and includes those 
species that are predicted to use one or more hardwood rangeland canopy cover 
classes for breeding, feeding, and/or cover. Most waterfowl like ducks, geese, gulls, and 
shorebirds were not included in the CWHR predictions because they are mostly 
associated with lakes, ponds, and rivers.  
 
Additional information in the tables indicates several important habitat elements of the 
California hardwood rangeland habitats. The habitat elements listed include: acorns; 
riparian habitat; logs, slash, and brush piles; snags; burrows, rocks, talus, caves and 
cliffs; and vernal pools and wetlands. 
 
Protected Species 
The federal Endangered Species Act establishes protection for federally listed species 
of plants and animals throughout California. Numerous protected species live or migrate 
into Calaveras County's oak woodlands (Appendix B). Oak woodlands are  widespread, 
as a result they often form the setting for natural communities in which less common 
habitats occur. For this reason it is not surprising that they support many species that 
are declining in other parts of California. For example, oak woodlands in Calaveras 
County border important riparian corridors that are breeding habitat for declining bird 
species such as yellow-breasted chat and yellow warbler. Also embedded in the oak 
woodland are aquatic habitats. Streams, springs and seeps provide habitat for 
threatened species such as California red-legged frogs and foothill yellow-legged frogs. 
Oak woodlands also encompass the principal watersheds supporting critical habitat for 
protected fish species.  For example, the lower portion of the Calaveras River supports 
federally protected steelhead trout. 
 
Wildlife habitats, particularly those of endangered and threatened species, can be 
severely altered when oak woodlands are impacted by development. A study in the 
developing woodlands of Placer County showed some breeding bird populations 
decreased in developed areas. Other bird species seemed to be less sensitive if blocks 
of oaks remained (Stralberg and Williams 2002). Aquatic habitats are also degraded 
when development in woodlands requires the diversion of water, more septic systems, 
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and roads. It is likely that the protection of oak woodland habitats will help reduce the 
chance that woodland species will be listed as threatened or endangered and reduce 
the need for regulatory action by state and federal authorities.  
 
"Sensitive" plants are those species that are considered rare, threatened, or 
endangered within California, whether or not they are state or federally listed. The 
IHRMP states that 8 of the 42 plant species listed for protection in California occur in 
oak woodlands. Plants that are state-listed as rare, threatened, or endangered are 
protected under the Native Plant Protection Act or the California Endangered Species 
Act. California Native Plant Society (CNPS) maintains an inventory that evaluates native 
plants on their rarity, endangerment, and distribution.  
 
Four common oak woodland plant species are found in Calaveras County (Appendix C). 
All four species occur in low elevation blue oak woodland habitats in western Calaveras 
County. A complete list of all plant species found in oak woodlands throughout 
Calaveras County would be too exhaustive for inclusion in this plan.  
 
Railroad Flat Deer Herd 
The Railroad Flat Deer Herd is a well studied migratory herd of predominately California 
mule deer (Odocoileus hemionus californicus) that travel across approximately 550 
square miles of land in the central Sierras annually. The herd's annual migratory route 
takes thousands of animals from the high elevation pine and fir forests of their summer 
range in Alpine County to the winter range, spring and fall holding areas, and fawning 
areas in the open oak woodland and oak savanna of the lower foothills and higher 
elevation timberlands of central and eastern Calaveras County. Portions of these areas 
have been designated as Critical Winter Range Habitat by the California Department of 
Fish and Game (CDFG).  Nearly 80% of the critical winter range is on privately held 
land.  There are at least 6,700 acres in Fish and Game Conservation Easements in 
Calaveras County that protect the winter range of the herd. 
 
The herd can adapt to most habitat types, but optimum habitat has food and canopy 
cover types arranged in close proximity. Open oak woodlands near water generally 
support the highest deer population.  As browsers, and as prey for mountain lions, black 
bear, and coyotes, deer are an integral component of the food web (Longhurst 1952, 
Leopold and Dasmann 1952). From an economic perspective, recreational hunting is an 
important component of the rural lifestyle and a seasonal visitor attraction that helps 
support the local economy. 
 
Declines in the Railroad Flat Deer Herd since the 1960s are generally attributed to 
reduced quality and fragmentation of habitat. Overuse of available forage, predation,  
fire suppression, human encroachment, highway fatalities, wildfires, and drought are all 
factors contributing to this decline. 
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RESOURCE FOR ECONOMIC SUSTAINABILITY                                                                                  
 
Outdoor Recreation 
Oak woodland habitats are the primary feature of many state and local parks, 
enhancing the experiences of hikers, bicyclists, picnickers, and wildlife enthusiasts 
throughout the year. Seasonal changes draw locals and visitors to enjoy the wildflowers, 
dappled shade, or autumn color on the trails and roadways throughout the county and 
greatly enhance the quality of life for those living within view of these areas.  Game 
animals, including deer, wild turkey, duck, and bandtailed pigeon, thrive in these 
woodland areas, providing excellent opportunities for hunters of all ages.  
 
Woodland Products 
Sustainable wood harvesting in oak woodlands provides a reliable heating source and 
ambiance for many homeowners in Calaveras County and has the potential to provide 
an important source of income for rural property owners and communities. Although the 
removal of oak trees may decrease the habitat potential for game species, careful 
woodcutting practices can balance sustainable woodland management, livestock 
production, and habitat protection for game and non-game species.  
 
Ranching Operations as Working Landscapes 
Ranches are located throughout Calaveras County and contain a broad diversity of 
habitats. Much of the grazing land in the county contains mature oak woodland and 
savanna and is managed to protect both the agricultural production and wildlife habitat. 
Because livestock prices and forage yields can change significantly from year to year, 
ranching operations often experience large fluctuations in income and profit (Standiford 
1999, Harper et al. 1989). However, some Calaveras County ranches have been able to 
use the aesthetic and habitat qualities of their property to attract hunters, fishers, 
campers, and equestrians who have significant disposable incomes. Income from these 
non-traditional ranch uses can soften the impact of unstable cattle markets. Fee hunting 
and other forms of agritourism can increase the value of a ranching operation 
(Standiford and Tinnin 1996). Sustainable harvesting of firewood may also provide an 
additional source of income. With an estimated yearly production value of $8,627,000 in 
2004, ranching has consistently been the county's leading farm commodity providing 
26.1% of the total value of agriculture production (Calaveras County Department of 
Agriculture and Weights and Measures 2004). Calaveras County residents value the 
ranching culture, which provides much of the County's ambiance and identity. 
Productive ranches provide many benefits to all county residents including; wildlife 
habitat, open-space, recreation lands, view sheds, fire control, weed management, and 
watersheds that produce abundant clean water. It is vital to the conservation of oak 
woodlands that the County’s ranching operations and the working landscapes they 
provide remain viable. 
 
Property Values 
The retention of oak woodlands within a community can contribute to a community's 
economic well being. Woodlands contribute to increased property values and a 
subsequent increase in property tax revenues. One study in Southern California showed 
that a 10% decrease in the distance to an open space preserve increased the value of 
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4,800 surrounding lots by over $20 million dollars, significantly increasing tax revenue to 
the county. In addition, lots containing native oaks have been found to be valued at a 
27% premium over properties having no trees. Individual trees of large size or landmark 
status within a community were found to increase property values by an additional 
$18,000 to $50,000 each (Standiford 1999a). Studies comparing tree populations and 
property values also indicate that retaining approximately 40 trees per acre generally 
provides optimal lot coverage and yields the highest market value premium, roughly 
22% to 27%, over bare land (Standiford 1999a). 
 
POTENTIAL THREATS TO OAKS AND OAK WOODLAND HABITAT 
 
Table 1 summarizes decreases and increases in hardwood canopy cover from 1991-
2001 for three counties. Information for Calaveras County is highlighted. 
  
 
Table 1: El Dorado, Amador, and Calaveras Counties Acres With Changes in Hardwood Canopy Cover

1991 - 1996
Large 

Decrease
Moderate 
Decrease

Small 
Decrease No Change Small 

Increase
Moderate 
Increase

Large 
Increase

Acres El Dorado 178 818 3,427 248,857 890 92 4
Amador 9 243 1,418 133,839 224 17 0
Calaveras 2,642 6,519 4,521 195,593 10,494 4,189 245

Percent of 
Total Area El Dorado 0.10 0.30 1.30 97.90 0.40 0.04 <0.01

Amador <.01 0.18 1.00 98.60 0.02 0.01 0
Calaveras 1.20 2.90 2.00 87.20 4.70 1.90 0.11

1996-2001
(Bill Frost) 71% to 100% 

Decrease
41% to 70% 

Decrease
16% to 40% 

Decrease
Little / No 
change

16% to 40% 
Increase

41% to 100% 
Increase

Acres El Dorado 723 342 195 204,675 25 383
Amador 412 170 36 108,264 4 55
Calaveras 473 351 265 149,098 2 64

Percent of 
Total Area El Dorado 0.35 0.17 0.09 99.20 0.01 0.19

Amador 0.38 0.16 0.03 99.40 <0.01 0.05
Calaveras 0.31 0.23 0.18 99.20 <0.01 0.04

Information summarized from:
California Land Cover Mapping and Monitoring Program, 2002. Monitoring land cover changes in California: 
Northeastern California Project Area.  USDA Forest Service and California Department of Forestry
and Fire Protection Cooperating Monitoring Program. 171 p.

California Land Cover Mapping and Monitoring Program. 2004. Monitoring land cover changes in California:
Northern Sierra Project Area - Cycle II.  USDA Forest Service and California Department of Forestry and Fire
Protection Cooperating Monitoring Program.  226 p.
Table Source: Frost and Churches 2004.  
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The following potential threats could be responsible for these changes in land cover. 
 
Wildfire 
As noted above, commercial and residential development has been identified as the 
major cause of encroachment into oak woodlands (Light & Pedroni 2002). However, the 
California Department of Forestry and Fire Protection (CDF) has indicated that, 
although loss of oak tree habitat to building development is often more visible and more 
likely to occur in locations critical to habitat sustainability, wildfire is usually the most 
immediate cause of major extensive oak woodland conversion. Wildfires can result in 
14-90% of the annual change in a region (CDF FRAP 2003b). Although periodic, low-
intense fires can be beneficial to many oak woodland habitats, uncontrolled wildfires, 
often the result of extended fire suppression, usually result in significant, widespread 
loss of individual oaks, supporting plant communities, and wildlife habitat.  Erosion 
resulting from the loss of vegetative cover can also contribute to additional loss of trees 
and habitat.  Habitat loss due to wildfire is often permanent.   
 
Residential Development 
Substantial fragmentation and conversion of oak woodlands for residential and 
commercial uses is occurring with increased frequency in Calaveras County.  Actions to 
reduce the potential impacts of these projects have generally been confined to removal 
of trees and associated native plant communities on the project site and replanting of 
seedlings and/or acorns in common areas and off-site mitigation banks, with little regard 
for habitat sustainability, retention of mature oak communities, or the continuity of 
existing wildlife corridors on the original site.  Additionally, because a majority of the 
intense development is occurring on the margins of existing communities and along 
primary transportation corridors, a substantial amount of the oak woodland being lost is 
in local, concentrated, highly visible areas. The intense projected growth in both the 
community centers and rural suburbs of the county increases the potential for significant 
habitat loss within and adjacent to our communities. 
 
Woodcutting 
Woodcutting can be an integral part of a sustainable woodcutting management plan that 
balances harvesting with habitat protection and agricultural use. However, 
indiscriminate cutting without regard for habitat continuity, lack of replanting or 
protection of saplings, removal of nest or wildlife trees, and thinning within a woodland 
to produce a monoculture will all contribute to reduction of overall quality of the 
woodland habitat and eventual loss of the woodland resources.   
 
From an economic perspective, removal of oak trees or damage to the stability of the 
woodland may also decrease the habitat potential for game species. In some cases, the 
resulting decrease in potential hunting revenues may be greater than the revenues 
generated by firewood (Harper et at 1989, Tietje1996). 
 
Agriculture and Rangeland Improvement 
Established oak woodland and oak savanna have proven tolerant to grazing and other 
agricultural activities.  However, inappropriate grazing management practices, improper 
cultivation, and excessive irrigation can be factors in the loss of oak woodlands by 
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eroding the ecosystem, destroying seedlings and encouraging the growth of invasive 
species.  
 
Non-Native Species 
 
The introduction of non-native species of plants and animals over time has had an 
adverse effect on oak woodland habitat. Examples of invasive non-native plant and 
animal species prevalent in Calaveras County include yellow starthistle, Himalayan 
blackberries, wild turkeys and feral pigs.  
 
Sudden Oak Death 
Sudden Oak Death (SOD), a disease caused by a fungus-like parasite, Phytophthora 
ramorum, has attacked oaks and other woodland plants in 14 California counties. The 
impacts from SOD are potentially grave: massive die-off of oak trees over thousands of 
acres; permanent change in forest cover and ecosystems; and a serious increase in fire 
threat.  Since the mid-1990s, SOD has caused substantial mortality in tanoak trees and 
several oak tree species (coast live oak, California black oak, Shreve oak, and canyon 
live oak). Twig and foliar diseases, attributed to the parasite, have also been found in 
numerous other plant species, including California bay laurel, Douglas-fir, and coast 
redwood. As of June 2004, 32 genera are known to be susceptible to P. ramorum. To 
date, SOD has not established itself in Calaveras or other foothill communities, but 
future migration of the parasite to foothill areas could further exacerbate the loss of oak 
woodland habitat in the Sierra foothills.   
 
 
MECHANISMS TO CONSERVE OAK WOODLAND VALUES 
 
Williamson Act 
The California Land Conservation Act of 1965, also known as the Williamson Act, is a 
land protection program established to preserve agricultural and open space lands.  By 
participating in the Williamson Act (Act), landowners are able to protect large tracts of 
farmland and open space from development and reserve it for agricultural use. Much of 
this land, especially in Calaveras County, contains large contiguous areas of oak 
woodland and savanna habitat.  Williamson Act contracts are established for a rolling 
term of 10 years. In return, parcels are assessed at a rate which reflects their 
agricultural and open space uses rather than their full market value. If a contract is not 
renewed, it normally terminates nine years after non-renewal. Early cancellation of a 
contract can result in substantial penalties.  Currently, there are approximately 135,000 
acres restricted by Williamson Act Contracts in the County. 
 
Oak Woodland Conservation Easements 
A conservation easement is a legal agreement between a landowner and a non-profit 
organization or government agency that restricts the type of uses allowed on the 
property in order to protect its conservation values. It allows the landowner to continue 
to own and use the land, within the constraints of the contract, and to sell it or pass it on 
to heirs. Each easement is individually negotiated and only certain rights to the land are 
purchased or donated. For example, the landowner might give up the right to build 
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additional structures, while retaining the right to ranch or grow crops. The easement 
runs with the land and future owners are also bound by the terms of the agreement. An 
easement may apply to just a portion of a parcel and usually does not need to allow 
public access. Conservation easements are generally permanent.  Currently, there are 
at least 6,700 acres under conservation easements in Calaveras County. 
 
If an easement is donated and benefits the public by permanently protecting important 
resources, it may qualify as a tax-deductible charitable donation. Conservation 
easements may also lower the estate tax when passing land on to the next generation. 
Lands under a conservation easement are usually assessed at a similar rate to 
properties protected under the Williamson Act. 
 
California Oak Woodland Conservation Program 
As a result of the California Oak Woodland Conservation Act (COWCA), the Oak 
Woodland Conservation Program was established within the Wildlife Conservation 
Board (WCB). The program is designed to provide $10 million to help local jurisdictions 
protect and enhance their oak woodland resources. It offers landowners, conservation 
organizations, cities, and counties an opportunity to obtain funding for projects designed 
to conserve and restore California's oak woodlands. It authorizes the WCB to fund land 
protection, land improvements, oak education, and restoration. The Act required that at 
least 80 percent of program dollars be used for grants that fund land protection, 
restoration or enhancement projects within oak woodlands. The remaining 20 percent of 
the funds could be used for public education and outreach efforts by local governments, 
park and open space districts, resource conservation districts, and nonprofit 
organizations. Within the 20 percent category, funds could also be used for grants 
designed to provide technical assistance to develop and implement oak conservation 
elements in local general plans (McCreary 2004, CWCB 2001). 
 
Long-term Leasing Agreements 
 
Long-Term leases are designed to protect oak woodlands for purposes of open space, 
viewshed, wildlife habitat or alternative grazing opportunities. Such leases are managed 
according to a management plan prepared to meet the goals as stated in the long-term 
lease agreement.  
 
Cost-sharing Incentive Payments 
 
According to information provided by the Wildlife Conservation Board in the Oak 
Woodlands Conservation Program, agreements for cost-sharing incentive payments 
can include management practices that benefit the goals of the landowner and the oak 
woodlands. The length of the long-term agreement is dependent upon the nature of the 
project, the goals of the landowner and benefits to the oak woodlands. Typical long-term 
agreements could run 15 to 45 years. Cost-share incentive payments could include, but 
are not necessarily limited to: compensation for not cutting trees for firewood; long-term 
payment to keep the land in open space, managed according to a plan designed to 
benefit the landowner and the oak woodlands; reimbursements for conservation 
improvements; and compensation for alternative grazing practices.  
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WOODLAND RESOURCES CLASSIFICATION 
 
Oak Species in Calaveras County 
True oaks are those species included in the taxonomic genus Quercus. They include 
both evergreen and deciduous species. Oak species represented in Calaveras County 
are: 

  Interior Live Oak (Q. wislizeni) 
  Canyon live Oak (Q. chrysolepis) 
  Black Oak (Q. kelloggii) 
  Valley Oak (Q. lobata) 
  Blue Oak (Q. douglasi) 
  Scrub Oak (Q. dumosa)  

 
Types of Oak Woodlands in Calaveras County and their Distribution 
Oak Woodlands as described in this plan are defined by the California Department of 
Fish and Game's Wildlife Habitat Relations Classification System (WHR). Calaveras 
County has the following oak natural communities: 

  Valley Foothill Riparian Forest  
  Valley Oak Woodland 
  Blue Oak Woodland 
  Blue Oak / Foothill Pine Woodland 
  Oak Savanna 
  Oak Montane Woodland 

 
A map of the distribution of oak woodlands is attached as Appendix D.  A general 
review of these habitats follows. 
 
Valley Foothill Riparian Forest  
Valley Foothill riparian forest habitats occur in the Central Valley and the lower foothills 
of Calaveras County where deeper alluvial soils and a high water table exist. Foothill 
Riparian forest habitat ranges from sea level to 1000 m (3000 ft), fingering upward to 
1550 m (5000 ft) on south-facing slopes (CWHR). They are often found on sloping 
alluvial fans, and are generally associated with low velocity flows, flood plains, and 
gentle topography. The substrate is often coarse, gravelly or rocky soils that are close to 
ground water, and well aerated. Dominant species in the canopy layer are cottonwood, 
California sycamore and valley oak. Subcanopy trees are white alder, boxelder and 
Oregon ash. Typical understory shrub layer plants include wild grape, wild rose, 
California blackberry, blue elderberry, poison oak, buttonbrush, and willows.  
 
Valley foothill riparian habitats provide food, water, migration and dispersal corridors, 
escape, nesting, and thermal cover for an abundance of wildlife. At least 50 amphibians 
and reptiles occur in lowland riparian systems. Many are permanent residents and 
others are transient or temporal visitors (Brode and Bury 1984). In one study conducted 
on the Sacramento River, 147 bird species were recorded as nesters or winter visitors 
(Laymon 1985). Additionally, 55 species of mammals are known to use California's 
Central Valley riparian communities (Trapp et at. 1984). 
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Valley Foothill riparian communities need active floodplains to regenerate. On regulated 
streams and rivers where peak winter flood flows are removed regeneration is often 
lacking. Extensive studies are being conducted on the Sacramento River by CALFED 
and other agencies to determine the winter pulse flows and the spring draw down timing 
needed for regeneration of this community. These oak stands can provide an 
environmental corridor linking the riparian habitats along the Calaveras River with 
upland ecosystems for miles thus allowing species to efficiently move between habitat 
types. 
 
Valley Oak Woodland 
Valley oaks are endemic to California. At the present time, there are approximately 
122,000 acres of these woodlands remaining within the state. They are generally 
associated with the deep alluvial soils of the Central Valley. This habitat varies from 
savanna-like to forest-like stands with partially closed canopies, comprised mostly of 
winter-deciduous, broad-leaved species. Denser stands typically grow in foothill soils 
along natural drainages. Valley oak woodlands at low elevations usually merge with 
annual grasslands or border agricultural land. Where these woodlands extend to the 
foothills surrounding the valley, they intergrade with Blue Oak Woodlands or Blue Oak-
Foothill Pine habitats. 
 
Near major stream courses this community intergrades with Valley-Foothill Riparian 
vegetation. Tree density decreases with the transition from lowlands to the less fertile 
soils of drier uplands. Most large, healthy valley oaks are likely rooted down to 
permanent water supplies.  
 
The natural distribution of valley oak woodlands in Calaveras County is along the 
various rivers and creeks including the lower portions of the river’s tributaries. Along the 
lower Calaveras River pure stands of valley oaks are most often found growing in 
groves on the upper river terraces (older deposits). Closer to the River, they are often 
mixed in with other riparian tree species such as Fremont's cottonwood, willow, and 
black walnut. Mature valley oaks have well-developed crowns and reach maximum 
heights of 15-37 m (50 to 120 ft). The massive trunks (often up to 6 feet DBH) and 
branches of mature trees dominate valley oak woodlands. Scattered groves of valley 
oaks as well as individual trees can be found up to elevations of approximately 762 m 
(2500 ft) in places where deeper soils can be found including lands converted to 
agricultural uses although generally the valley oak community occurs below 610 m 
(2000 ft). These scattered groves form a well-recognized landscape throughout the 
lowlands of Calaveras County. 
 
Of all the oak woodland communities found in Calaveras County, valley oak woodland 
has likely experienced the most change primarily due to conversion to farmlands, 
orchards, and vineyards. In places where valley oaks occur, there is also concern that 
they are not regenerating at a rate to ensure long-term populations. Throughout 
California, most remaining valley oak woodlands exhibit little recruitment of young oaks 
to replace the veteran oaks dying of natural causes or being destroyed by urban and 
agricultural development (Griffin 1977). The lack of oak recruitment is reported to be 
related to animal damage of acorns and seedlings (Griffin 1980a). 
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Blue Oak Woodland 
The Blue Oak Woodland natural community is the most abundant oak woodland in 
Calaveras County and presently totals about 55,000 acres (CDF FRAP 2003a). These 
woodlands occur along the western foothills of the Sierra Nevada-Cascade Ranges, the 
Tehachapi Mountains, and in the eastern foothills of the Coast Range, forming a nearly 
continuous ring around the Central Valley. Blue oak woodlands occur in the lower 
foothill belt of western Calaveras County at elevations from 152 to 610 m (500 to 2000 
ft). They are usually associated with shallow, rocky, infertile, well-drained soils from a 
variety of parent materials. Blue oaks are well adapted to dry hilly terrain where the 
water table is usually unavailable (Griffin 1973). Blue oaks have an unusual tolerance of 
severe drought, even shedding their leaves during periods of extreme moisture stress. 
This survival trait contributes to its pattern of distribution as it competes most 
successfully with other tree species on drier sites (McDonald 1981). When they occur 
on gentle slopes they are often in large blocks with highly variable canopy coverage. On 
steeper ground they occur in smaller patches interspersed with other habitats such as 
annual grasslands and chaparral. Associated shrub species typical of blue oak 
woodlands in Calaveras County include poison-oak, California coffeeberry, buckbrush, 
California buckeye, and manzanita spp. 
 
Blue oaks are relatively slow-growing, long-lived trees. Large blue oaks range in age 
from 153 to 390 years; however, age studies in the Coast Range indicate that most blue 
oak stands are currently 80 to 120 years in age (Pillsbury and De Lasaux 1983). 
Research shows that estimation of tree age based on diameter measurements is risky 
because the relationship varies tremendously depending on site quality. Moreover, 
growth is extremely slow or even ceases after trees reach 65 cm (26 in). 
 
Verner and Boss (1980) give data on wildlife use in blue oak savannahs of the western 
Sierra Nevada. They indicate that 29 species of amphibians and reptiles, 57 species of 
birds, and 10 species of mammals find mature blue oak woodland suitable or optimum 
for breeding, assuming that other special habitat requirements are met. At the present 
time, there is concern about regeneration of blue oaks across their range. Few areas 
can be found in California where successful recruitment of blue oaks has occurred since 
the turn of the century (Holland 1976). This may be due to changes in land use; 
increased consumption or damage of acorns and seedlings by insects, non-native 
species, livestock, and native animals; competition between seedlings and introduced 
annuals for available soil nutrients and moisture; and the absence of appropriate 
climatic conditions. Where germination of acorns occurs, survival and growth of the 
seedlings typically fail. Where regeneration is succeeding, greater success tends to be 
better in areas of higher rainfall, on north slopes and in areas where competition with 
introduced grasses is low. Standiford (1999b) found that regeneration of blue oaks from 
stump sprouts after woodcutting was lower in Calaveras County than counties to the 
north.  Probably in the drier savanna-like stands, the grassland openings will simply 
become larger as older trees die. Griffin (1977) suggests that live oaks may replace 
deciduous oaks in some areas, because their seedlings are more browse resistant. 
Many authorities question whether conditions will ever again support the recruitment of 
blue oaks needed to maintain these important woodlands. 
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Blue Oak - Foothill Pine Woodland 
 
Blue Oak-Foothill Pine woodlands have a diverse mix of hardwoods, conifers, and 
shrubs, and widely variable overstories. Foothill pine and blue oak typically form most of 
the overstory of this highly variable habitat type. Blue oak is usually the most abundant 
tree species, although foothill pine is taller and dominates the overstory. Stands 
dominated by foothill pine have low blue oak density because of its shade intolerance. 
Blue Oak - Foothill Pine Woodland generally forms the upper boundary of blue oak 
woodlands in Calaveras County, although blue oak do extend into the low elevation 
California black oak/Ponderosa pine forest. Blue oak/foothill pine woodlands currently 
total approximately 979,000 acres in California (CDF FRAP 2003). This woodland type 
rings the Central Valley, between 150 and 915 m (500 and 3000 ft) in elevation (Neal 
1980).  
  
In Calaveras County, interior live oak and California buckeye are often associated with 
this type. At lower elevations, where blue oaks makeup most of the canopy, the 
understory tends to be primarily annual grasses and forbs. Interior live oak becomes 
more abundant on steeper slopes, shallower soils, and at higher elevations. Shrub 
associates include several Ceanothus spp. and manzanita spp., California coffee berry, 
poison-oak, and California redbud and are usually clumped in areas of full sunlight. 
Associated species are the interior live oak, valley oak, and California buckeye (Griffin 
1977). Interior live oak sometimes dominates the overstory, especially in rocky areas 
and on north-facing slopes at higher elevations (Neal 1980).  
 
Concern has been expressed for the long-term existence of this habitat (Holland 1976), 
because "little regeneration has occurred since the late 1800s, as livestock, deer, birds, 
insects, and rodents consume nearly the entire acorn crop each year.” Of the few 
seedlings that become established a large proportion are eaten by deer (Neal 1980). 
Furthermore, the absence of grazing livestock does not generally result in regeneration 
(White 1966), because many other animals eat acorns and seedling oaks. 
 
Oak Savanna 
Relatively little information is available on Sierra foothill oak savannah biological 
communities. Oak savanna habitat is typically composed of grasslands and wildflowers 
with few or no shrubs growing in between. The low density of trees in savanna habitat is 
few enough in numbers not to affect light penetration to the ground. The savanna is a 
transition ecosystem between the grasslands and woodland environments, so it is an 
important habitat for both woodland and grassland species providing extremely high 
diversity in flora and fauna.  
 
Blue oak savannah habitat is most common on low hills and exposed south facing 
slopes ranging in elevation below 731 m (2400 ft) in Calaveras County. The soil is 
typically shallow and punctured by bedrock outcrops, an occasional California buckeye 
or interior live oak is interspersed with blue oaks.  
 
Blue oak savanna is probably the driest and hottest of all tree-dominated communities 
in California. Oak savanna is differentiated from oak woodlands by a variety of authors 
and agencies. For our purpose, the project has adopted the National Resource 
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Conservation Service (NRCS) and US Department of Agriculture (USDA) standard of 
twenty percent canopy coverage with a minimum of one acre in size. Savanna habitat 
relies on periodic disturbances such as fire, grazing and drought to flourish. Such 
disturbances prevent other trees from establishing themselves and succeeding into a 
woodland community. 
 
Oak Montane Woodland 
Montane hardwoods range throughout Calaveras County above the blue oak and valley 
oak woodlands, and surrounded by conifer dominated plant types extending to 
approximately 2286 m (7500 ft) in elevation. Montane hardwood forests are perhaps the 
most variable of any California hardwood type. The dominant oak species vary by 
topography, soils, and elevation. Montane hardwood forests typically lack blue oaks and 
valley oaks. The characteristic oaks in Calaveras County are canyon live oak, interior 
live oak, and California black oak. Many montane hardwood forests are located on fairly 
productive forest soils, and are not truly "hardwood rangelands", but commercial 
hardwood forests under the jurisdiction of the California Forest Practices Act (FPA).  
 
A wide range of physical characteristics affect montane hardwood forests. Slopes range 
from gentle to steep. Soils are mostly rocky, coarse, and poorly developed. However, 
relatively large California black oak stands occur in mountain valleys on alluvial soils. 
Exposures tend to be south, west, and east, while conifers tend to dominate on northern 
exposures. Climates are typically Mediterranean but extremely variable given the wide 
distribution of this type. Average summer temperatures are moderate, while average 
winter temperatures range from near freezing to the mid-40's. Snow occurs in the winter 
at higher elevations, but does not remain as long as on adjacent conifer-dominated 
habitats.  
 
Since oaks of montane hardwood communities are long-lived, the community is rather 
stable and persistent without stand replacing disturbances. Trees are initially 
established by acorns, and dispersal by animals plays a major role in planting and 
survival. Once established, the dominant oaks can sprout vigorously from stumps, 
allowing rapid re-establishment after a fire. Frequent fires over relatively small areas 
result in a variety of age classes across the landscape. The large number of hardwood 
and conifer species allows this type to occupy many environments and locations. The 
general inaccessibility of these habitats has protected them from many of the human-
induced disturbances such as residential and commercial development, wood cutting, 
and intensive agricultural. 
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CONSERVATION GOAL, STRATEGIES & IMPLEMENTATION 
MEASURES 
 
Goal 

Encourage and support voluntary, long-term stewardship and conservation practices 
in the management of oak woodlands and their habitat within Calaveras County.  

 
Strategy #1  Develop county-wide programs that will provide incentives and support to 
private landowners, including, but not limited to farming, ranching and grazing 
operations, that are compatible with oak woodland conservation and habitat protection. 
       

Implementation 1A – Develop and/or streamline mechanisms that provide 
incentives to private landowners. (e.g. Williamson Act contracts, purchase of 
conservation easements, long-term leases, cost-sharing) 
 
Implementation 1B – Identify and/or develop funding mechanisms to provide 
financial incentives to private landowners. Target multiple funding sources to 
support projects or programs.  
 
Implementation 1C – Participate in governmental or non-profit cost-share programs 
through local, state and federal conservation programs. 
 
Implementation 1D– Develop and distribute guidelines for best management 
practices for protecting oak woodlands on farming and ranching operations. 
 

 
 
Strategy #2  Encourage local land use planning that is consistent with the stewardship 
and conservation of oak woodlands. 
 

Implementation 2A – Develop and distribute guidelines that assist landowners and 
developers in identifying alternatives to oak tree removal, root system compaction, 
placement of fill around trees, landscape irrigation, road construction,  and other 
issues that may arise during construction, utilizing best management practices. 

 
Implementation 2B – Encourage clustering of houses to avoid fragmenting habitat 
and wildlife corridors. 

      
Implementation 2C – Allow for density bonuses and transfer of development rights 
as a means to achieve oak woodland conservation and preservation. 

 
Implementation 2D – Utilize local resources and expertise to promote non-
traditional or low impact business ventures within oak woodlands. 

 
Implementation 2E – Recognize and avoid implementing policies, taxes or fees 
that threaten the sustainability of farming and ranching (working landscapes) within 
Calaveras County.  
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Strategy #3  Provide educational and resource support programs that assist the private 
landowners in the management and stewardship of their oak woodlands and associated 
wildlife habitats. 
 

Implementation 3A – Make available various UC Extension support documents for 
Oak Woodlands Management to private landowners. Examples include Guidelines 
for Oak Woodlands Management and Regenerating Rangeland Oaks in California. 

 
Implementation 3B - Conduct workshops, seminars, field trips, and other outreach 
activities for the general public, ranchers, farmers and developers. Utilize 
resources from UC Extension, NRCS, Wildlife Conservation Board, Watershed 
Councils, Resource Professionals, and others. 

 
Implementation 3C – Provide oak woodland conservation information to various 
County departments and Special Districts, such as Planning, Building, Public 
Works, CCWD, CPUD and Department of Agriculture.  

 
 
 
Strategy #4  Maintain information on the status of woodlands within Calaveras County. 
 

Implementation 4A – Continue to assess and report the status of Calaveras’ oak 
woodland canopy cover by examination of aerial photos and satellite imagery and 
record changes and the known causal effects of changes to the oak woodlands. 
Utilize the Hardwood Advisory Committee to periodically evaluate the state of oak 
woodlands, using available data sources. 
 
Implementation 4B – Evaluate existing oak woodlands and establish baseline 
information on the locations and types of the oak woodlands within Calaveras 
County. 
 
Implementation 4C - Evaluate the effects of changing land uses in oak woodlands 
on wildlife, ranching, water quality and economics. 
 
Implementation 4D – Identify those areas in Calaveras County where threats to 
oak woodlands are most pressing, as well as those areas where oak woodland 
preservation would serve the greatest public good. 

 



Oak Woodland Management Plan  Page 19 of 22 
Calaveras County January 2007 

LITERATURE CITED 
 
Brode. J., and R. B. Bury. 1984. The importance of riparian systems to amphibians and 
reptiles. Pages 30-36 in R. E. Warner and K. Hendrix. eds. California riparian systems: 
ecology, conservation, and productive management Univ. of California Press, Berkeley.  
 
Calaveras County Department of Agriculture 2004. Available on-line: 
http://www.co.calaveras.ca.us/departments/agriculture/2004_crop.pdf 
 
CalPIF (California Partners in Flight). 2002. Version 2.0. The oak woodland bird 
conservation plan: a strategy for protecting and managing oak woodlands habitats and 
associated birds in California (S. Zack, lead author). Point Reyes Bird Observatory, 
Stinson Beach, CA. http://www.prbo.org/capif/plans.html. 
 
California Department of Conservation (CDC 2004) Williamson Act Basic Contract 
Provisions California Department of Conservation Division of Land Resource Protection. 
Sacramento, CA. Available on-line: 
http://www.consrv.ca.gov/DLRP/lca/basic_contract_provisions/index.htm 
 
California Department of Finance (Department of Finance 2004). 2004. Population 
Projections by Race, Ethnicity, Gender and Age for California and its counties 2000-
2005, California Department of Finance, Demographic Research Unit, Sacramento. CA. 
 
California Department of Forestry and Fire Protection (CDF) Forest and Range 
Assessment Program (FRAP). Oak Woodland Policy Recommendations; State Board of 
Forestry and Fire Protection Policy and Management Committee, submitted by the 
Range Management Advisory Committee; August 31, 2004. 
 
CDF FRAP 2003a. Habitat Data: Forest and Range 2003 Assessment, Calaveras 
County Habitat Types by Owner. Available on-line: 
http://frap.cdf.ca.gov/projects/frap_veg/tables/V2_2002_Fveg_02_2g.pdf 
 
CDF FRAP 2003b. The Changing California: Forest and Range 2003 Assessment, 
Online Technical Report, Chapter 1, pg. 12. Available on-line: 
http://www.frap.cdf.ca.gov/assessment2003/Chapter1_Biodiversity/hardwoods.pdf. 
 
California Franchise Tax Board (CFTB 03). 2003. California Timber Harvest Counties by 
Species Report. California Franchise Tax Board. Sacramento, CA 
 
California Oak Foundation (COF 2004). 2004. Oak Woodlands Conservation Fund 
Update California Oak Foundation Current Issues, Oakland, CA.  Available on-line: 
http://www.californiaoaks.org/html/oak report 04-O4.html 
 
California Wildlife Conservation Board (CWCB 2001).2001. The Oak Woodlands 
Conservation Act of 2001 Program Application and Guidelines. State of California 
Resources Agency. Sacramento, CA. 
 
 



Oak Woodland Management Plan  Page 20 of 22 
Calaveras County January 2007 

Frost and Churches. 2004. Monitoring Oak Woodland Canopy Change: El Dorado, 
Amador and Calaveras Counties. Publication Number CTY-004. University of California 
Extension. 
 
Garrison, B.A., and R.B. Standiford. 1997. Effects of Wood Cutting on Wildlife Habitat in 
Blue Oak Woodlands in the Northern Sacramento Valley. Oaks and Folks Volume 12, 
Issue 1 February 1997 Integrated Hardwood Range Management Program University of 
California, Berkeley, CA 
 
Garrison, B.A., J.M. Harper, RB. Standiford and J.W. LeBlank. 1997. California Oaks 
and Deer. Integrated Hardwood Range Management Program Oak Fact Sheet #47, 
University of California, Berkeley. 
 
Griffin, J.R. 1971. Oak regeneration in the upper Carmel Valley, California. Ecology 
52:862-868. 
 
Griffin, J. R 1973. Xylem sap tension in three woodland oaks of central California. 
Ecology 54:152-159. 
 
Griffin, J. R. 1977. Oak Woodland. Pages 383-415 In M. G. Barbour and J. Major, eds. 
Terrestrial vegetation of California. John Wiley and Sons, New York. 
 
Griffin, J. R. 1980a. Animal damage to valley oak acorns and seedlings, Carmel Valley, 
California. Pages 242-245 In T. R. Plumb, tech. coord. Ecology, management, and 
utilization of California oaks. U.S. Dep. Agric., For. Serv. 
(Berkeley, Calif.), Gen. Tech. Rep. PSW-44. 
 
Harper, J..M., R.B. Standiford, J.W. LeBlanc. 1989. A Dynamic Ranch Model of 
Hardwood Rangeland. Integrated Hardwood Range Management Program Oak Fact 
Sheet #33, University of California, Berkeley. 
 
Holland, V. L. 1976. In defense of blue oaks. Fremontia 4:3-8. 
 
Laymon, S. A. 1984. Riparian bird community structure and dynamics: Dog Island, Red 
Bluff, California, Pages 587-597 In R. E. Warner and K. M. Hendrix, California riparian 
systems: ecology, conservation and productive management. Univ. of California Press, 
Berkeley. 
 
Light, Rudolph H. and Pedroni, Linda E. 2002.  When Oak Ordinances Fail. USDA 
Forest Service, Gen. Tech. Rep. PSW-GTR-184. 
 
Longhurst,W.M., A. Starker Leopold, and R Dasmann. 1952. A survey of California deer 
herds; their ranges and management problems. California Department of Fish and 
Game, Game Bulletin #6. 
 
Mackenzie, A., and A.  Merenlender. 2000 Sonoma County Acquisition Plan 2100: A 
Tool for Conserving Oak Woodlands. Oaks Folks University of California Integrated 
Hardwood Range Management program, 16(2) University of California, Berkeley. 



Oak Woodland Management Plan  Page 21 of 22 
Calaveras County January 2007 

McCreary, D. 2004 Oak Woodland Conservation Program Up and Running. Oaks and 
Folks University of California, Integrated Hardwood Range Management Program, 20 
(1) University of California Berkeley. 
 
McDonald, Philip M. 1981. Adapatations of woody shrubs. In: Hobbs, S. D.; Helgerson, 
O. T., eds. Reforestation of skeletal soils: Proceedings of a workshop; 1981 November 
17-19; Medford, OR. Corvallis, OR: Oregon State University, Forest Research 
Laboratory: 21-29. 
 
Neal, D. L. 1980. Blue oak-digger pine. Pages 126-127 In F. H. Eyre, ed. Forest cover 
types of the United States and Canada. Soc. Amer. Foresters, Washington, D.C. 
 
Pillsbury, N. H., and M. J. DeLasaux 1983. Site, growth, and yield equations for blue 
oak and coast live oak in Monterey and San Luis Obispo Counties. California. 
Unpublished Memo Nature Res. Manage. Dept., California Polytechnic State Univ., San 
Luis Obispo. 
 
Sinton, S, 1999. A New Tool for Conserving Oak Woodlands: The California Rangeland 
Trust. Oak's n Folks, University of California, Integrated Hardwood Range Management 
program, 14 (1). University of California Berkeley. 
 
Sonoma County Agricultural Preservation and Open Space Districts (SCAPSD ; 004). 
2004. " 'Bargain Sales' and Charitable Contribution with Open Space Districts".  Fact 
Sheet. Sonoma County Agricultural Preservation and Open Space District. Santa Rosa. 
 
Standiford, R. 1999a. Tax Incentives Encourage Open Space Conservation. Oak's n 
Folks, University of California, Integrated Hardwood Range Management program, 14 
(1). University of California Berkeley. 
 
Standiford, R. 1999b. California's Hardwood Rangelands: Production and Conservation 
values. Oak's n Folks, University of California, Integrated Hardwood Range 
Management program, 14 (2). University of California Berkeley. 
 
Standiford, R. D. McCreary, S Gaertner, L. Forero 1996. Impact of Firewood Harvesting 
on Hardwood Rangelands Varies With Region. California Agriculture 50 (2) 7-12 
Berkeley, University of California. 
 
Standiford, R., and P. Tinnin (eds). 1996. Guidelines for Managing California's 
Hardwood Rangelands. Publication of the Integrated Hardwood Management Program, 
University of California, Berkeley. 
 
Stenson, S. 1999 A new tool for Conserving Oak Woodlands: The California Rangeland 
Trust Oak's n Folks, University of California Integrated Hardwood Range Management 
program, 14 (1). University of California Berkeley. 
 
Stralberg, D. and B Williams. 2002.  Effects of Residential Development and Landscape 
Composition on the Breeding Birds of Placer County's Foothill Oak Woodlands. In: 
Proceedings of the Fifth Symposium on Oak Woodlands: Oaks in California's Changing 



Oak Woodland Management Plan  Page 22 of 22 
Calaveras County January 2007 

Landscape. Pacific Southwest Research Station, USDA General Technical Report 
PWS-GTR-184. 
 
Tietje, W. 1996. Wildlife Among the Oaks: A Management Guide for landowners. 
Integrated Hardwood Range Management Program. University of California, Berkeley. 
 
Trapp, G. R..,G. L., Linck, and E. D. Whisler. 1984. The status of ecological research on 
the mammal fauna of California's central valley riparian communities. Pages 942-949 In 
R. E. Warner and K. Hendrix, eds. California riparian systems: ecology, conservation, 
and productive management Univ. of California Press, Berkeley. 
 
Verner, J., and A. S. Boss 1980. California wildlife and their habitats: western Sierra 
Nevada. U.S. Dep. Agric. For. Serv. (Berkeley, Calif.), Gen. Tech. Rep. PSW-37. 
 
Wacker, M. 2002. Land Use and Vegetation Change on EI Dorado County, California 
Rangelands: Implications for Rangeland Conservation. M.S. Thesis. University of 
California Berkeley, California.  
 
White, K. L. 1966. Structure and composition of foothill woodland in central coastal 
California. Ecology 47:229-237. 
 
 



 
Appendix A 



 
 
 
 

Appendix A-1. 
Calaveras County Resolution #96-284 


