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Executive Summary 

This report is an assessment of condition of the natural resources of the John Muir National Historic 

Site (JOMU) and an evaluation of the threats and stressors that act on these resources. An improved 

understanding of the state of knowledge regarding the condition of JOMUôs natural resources and the 

threats acting on these resources is needed to guide data collection and broader natural resource 

management efforts. This condition assessment was undertaken to provide NPS managers, 

interpreters, and planners with a synthesis of the most current information on the natural resources in 

and around JOMU. The assessment is divided into five chapters: (1) NRCA Background 

Information describes the purpose and use of the assessment; (2) Park Resource Setting/Resource 

Stewardship Context provides an overview of the natural resources of the monument and the 

planning and science perspectives about their management; (3) Study Approach outlines the process 

used to identify priority indicators, the assessment framework, and the analytical methods in the 

assessment; (4) Natural Resource Conditions contains the heart of the report with the assessment of 

status and trends of the stressors and resources of concern; and (5) Discussion and Conclusions 

synthesizes major themes of the assessment, highlights the emerging threats and data gaps identified, 

and makes recommendations for future study. 

JOMU was established for the purpose of providing an historic site "as a public national memorial to 

John Muir in recognition of his efforts as a conservationist and a crusader of national parks and 

reservations.ò In 1993, the park acquired the rights to the predominantly undeveloped 326-acre 

Mount Wanda parcel and in 2000 to the Muir Gravesite where Muir, his wife Louisa, two daughters 

and his in-laws, are currently buried. John Muir National Historic Site was deemed a nationally 

significant site in part because the contrasting landscapes ï 19th-century vernacular adobe to high-

style Victorian home, the manipulated mosaic of Mt Wanda, managed agricultural lands, and the 

streamside setting of the Muir gravesite ï express the continuum of California land use and 

settlement from Native American times to the present. The legislated policy framework encourages 

the NPS to collaborate and cooperate with various local governments, land managers, non-profit 

organizations and community members. 

The assessment followed an iterative process between NPS staff and the authors to identify the 

ultimate set of indicators of stressors and resources of greatest concern. Indicators are grouped 

hierarchically according to the NPS Ecological Monitoring Framework used by the NPS Inventory 

and Monitoring (I&M) Program. Prior to compiling spatial data and conducting the assessment, 

conceptual models were developed that characterize the natural and anthropogenic drivers of 

environmental stressors that affect resource endpoints through ecological pathways. These 

conceptual models are valuable tools for communication of the cause and effect relationships and 

about what information is actually available about these ecological processes. The assessments of 

each stressor or resource were conducted by either spatial or statistical analysis. In some cases the 

assessment could model endpoints directly from environmental data to gain an understanding of the 

strength of hypothesized relationships. In many cases, however, where endpoint data were not 

available, the assessment was done on a midpoint indicator such as on stressors or ecological 

pathways. Ecological processes operate at different spatial scales. Often a process such as a stressor 



 

xiv 

 

beyond the park unit boundary has distinct consequences for the resources in the park. Therefore 

three reference scales were designated and the individual resources and stressors were characterized 

at one or more scales as appropriate. The ñlocalò scale or reference region is the JOMU boundary 

itself. To assess stressors and endpoints at the landscape scale across adjacent lands, we adopted the 

North East Bay Hills landscape unit delineated for the Upland Habitat Goals Project in order to link 

the NRCA to regional conservation planning. A set of eight landscape units were aggregated to 

delineate an appropriate region. This 2500 km2 East Bay region contains most of Contra Costa 

County and all but the southeast quadrant of Alameda County. 

Summary of status, trends, and data confidence for indicators used in the condition assessment report. 
Confidence in data sources used in the assessment was rated High for primary (direct observation) data 
and Medium for modeled results. 

INDICATORS STATUS REFERENCE 
CONDITIONS 

TREND DATA 

STRESSORS     

Housing 
development 

In 2000, nearly half of the region and the 
buffer area were in urban or suburban 
housing densities. 

NA 

 

High 
confidence 

Human 
footprint 

The footprint is mostly medium intensity 
within the JOMU boundary due to the 
proximity of urban development near the 
park unit. At the park-and-buffer scale, the 
amount of high intensity increases to one-
quarter. The larger region is more intense 
yet, with nearly equally split between high 
intensity in the valleys and medium in the 
hills. 

NA 

 

Medium 
confidence 

AIR AND 
CLIMATE 

    

Air quality Ozone trend: Moderate Condition 

 

 

 

 

 

Total nitrogen deposition: Moderate 
Condition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

75 ppb (EPA);  

<= 60 ppb is 
"good 
condition" 
(NPS) 

 

0.25 kg/ha/yr is 
natural 
background; 
<1.0 kg/ha/yr is 
"good 
condition" 
(NPS); 5.5 
kg/ha/yr is 
considered the 
critical load for 
lichen 
communities in 
California 
chapparal. 6.0 
kg/ha/yr is 
considered the 
critical load for 
grasslands. 

 

 

High 
confidence 
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INDICATORS STATUS REFERENCE 
CONDITIONS 

TREND DATA 

Sulphur deposition: Good Condition 

 

 

 

 

 

 

 

Visibility: Moderate Condition 

 

0.25 kg/ha/yr is 
natural 
background; 
<1.0 kg/ha/yr is 
"good 
condition" 
(NPS 
standards) 

 

8 deciviews (5 
year average 
deciview 
values minus 
estimated 
deciview 
values in the 
absence of 
human caused 
degradation) 

Climate Climate at JOMU is characterized by warm, 
dry summers and mild, wet winters. 
Temperatures averaged 15ºC (59ºF) and 
total annual precipitation averaged 50 cm 
(19.7 in) over the past 50 years. Minimum 
temperature exhibited a small positive trend 
of 0.1ºC decade-1 over the last century; 
maximum temperature increased by 0.2 ºC 
decade-1. Precipitation showed no 
significant trend. Climate models 
consistently predict warming conditions to 
the end of this century but vary in 
predictions of precipitation. 

15ºC (mean 
annual 
temperature of 
past 50 years) 

 

500 mm 
(average of 
past 50 years) 

 

Medium 
confidence 

WATER     

Water quality Erosion in Strentzel Watershed and its 
possible contribution to flooding and 
sedimentation in Alhambra Creek is one of 
the most pressing resource management 
issues at JOMU. Gullying is the central 
process that has raised concerns about 
park neighborhoods and resources. This 
condition assessment investigated some of 
the potential stressors with other data 
sources. Most stressors, including landslide 
susceptibility, annual grasslands, residential 
development, climatic patterns, and grazing, 
appear widespread in the North East Bay 
Hills and not unique to the Mount Wanda 
area. 

NA 

 

Medium 
confidence 

BIOLOGICAL 
INTEGRITY 

    

Non-native 
invasive plants 
and Sudden 
Oak Death 

About 254 of approximately 496 plant 
species are non-native (51%). Eighteen of 
these non-native species are considered 
invasive, with the potential for creating 
serious ecological damage (e.g., erosion, 
fire, and habitat quality) and detracting from 
the character of the siteôs native plant 
community. Invasive plant management is 

No invasive 
populations 

 

 

 

 

 

 

 

High 
confidence 
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INDICATORS STATUS REFERENCE 
CONDITIONS 

TREND DATA 

intricately interconnected with other 
stressors and resources in the park and 
surrounding landscape, such as watershed 
health.  

 

Sudden Oak Death has not been detected 
in JOMU, but confirmed detections in the 
past few years in nearby Briones Regional 
Park suggest that this disease could 
become a greater threat for the NPS to 
monitor. 

 

 

 

 

 

No infestations 

Alameda 
whipsnake 

JOMU is included in a Critical Habitat 
designation for the Alameda whipsnake. To 
date, no confirmed sightings within the park 
have been made. Habitat modeling in this 
assessment indicates there is potential core 
and movement habitat for this species. 

The Alameda 
whipsnake 
occurs at 
JOMU. The 
park appears to 
contain the 
proper habitat 
requirements, 
though it is 
unclear if the 
park supports a 
population. 

 

Medium 
confidence 

LANDSCAPES     

Fire regime In the North East Bay Hills landscape unit 
and region, fire in annual grasslands is 
believed to be within historical range with 
minimal disturbance. Grasslands are 
considered low hazard and fire severity, 
with relatively high fire frequency. Oak 
woodland and shrub types within the region 
were modeled as moderate departure from 
natural regimes, with associated changes in 
ecosystem composition and structure that 
render future fires likely to cause some loss 
and change in elements and processes. 
These types are higher hazard and fire 
severity than grasslands.  

Annual 
grasslands: 0-
35 year 
frequency 

 

Oak woodlands 
and 
shrublands: 35-
100+ year 
frequency 

 

Medium 
confidence 

Future fire 
regime 

Wildfire is sensitive to climate change and 
urban growth. Change in fire frequency in 
North East Bay Hills by the end of the 
century ranges from a 16% increase under 
a low emissions and growth scenario to 
41% under a high emissions and growth 
scenario. High urban growth rates and 
sprawl tend to dampen the rate of increase 
in fire frequency. 

NA 

 

Medium 
confidence 

Habitat 
connectivity 

JOMU is contained in a Small Natural Area 
identified by the statewide California 
Essential Habitat Connectivity Project, but 
was not included in an Essential 
Connectivity Area. In the Conservation 
Lands Network developed by the Bay Area 
Open Space Council, JOMU is connected to 
a large area considered essential to meet 
coarse-filter and fine-filter conservation 
goals for the North East Bay Hills. The Bay 
Area Critical Linkages Project is developing 

NA 

 

Medium 
confidence 
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INDICATORS STATUS REFERENCE 
CONDITIONS 

TREND DATA 

focal species-based designs to ensure 
functional habitat connectivity for several 
priority landscape linkages in the region that 
could be irretrievably compromised by 
development projects in the next decade 
unless immediate conservation actions 
occur. 

 

 = baseline only  = no significant trend = increasing trend 

 

The staff at JOMU and the SFAN I&M program identified a set of management and research 

questions. Here we provide brief summaries of what was found in the assessment. 

1. What are the effects of air quality (e.g. pollutants) on the parkôs natural resources? JOMU 

has been rated at High Risk from atmospheric nutrient N enrichment relative to other national 

parks, based on the level of exposure to emissions and ecosystem sensitivity. Modeling 

indicates that JOMU and its surroundings experience annual deposition rates at or near the 

critical load threshold for grasslands and lichen communities above which species 

composition is likely to change. 

2. What have the changes in climatic factors been over the last 50 years (temperature, 

precipitation)? Minimum temperature exhibited a small positive trend of 0.1oC per decade 

over the last century; maximum temperature increased by 0.2 oC per decade. Precipitation 

showed no significant trend. 

3. What are the potential effects of changing climate in this region (e.g. rain, temperature, 

flooding, and drought patterns) and how may this affect local biological diversity, erosion 

and flooding patterns. Minimum winter temperatures are projected to increase by 2.3 ï 

3.6ºC; maximum summer temperatures by 3.0 ï3.9ºC. Precipitation projections are variable, 

either increasing 6% or decreasing 33% depending on the global climate model. The 

combination of large projected increases in temperature and relatively modest changes in 

precipitation can be expected to reduce the growth and recruitment of many plant species at 

JOMU with an expansion of grassland and shrubland. The frequency of large fires in this area 

is predicted to increase 16-41% by the end of the century depending on the emissions and 

urban growth scenario. 

4. Is the level of soil erosion on Mount Wanda normal for the soil type? Primary data from the 

Strentzel Watershed and similar streams were not available to conduct a comparative analysis 

of soil erosion rates in this condition assessment. The watershed report (Moore 2006) 

identified many potential factors that might account for a high erosion rate, gullying, and 

flooding. A cursory examination did not identify any obvious factors that would make Mount 

Wanda unique or at unusually high risk for erosion relative to the broader region. Monitoring 

erosion rates here and in comparable streams in the region is needed to quantify the rates to 

support an analysis of the causal factors. 
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5. What are the effects of current and probable non-native species invasions (plants and 

animals) along with disease (e.g., Sudden Oak Death)? Historically, annual grasses have 

replaced perennials in the grasslands and in the understory of woodlands throughout the 

region. Along with other invasive weeds, the potential effects include reducing the number of 

native plants, increasing fire severity, increasing soil erosion, and suppressing recruitment of 

oaks. Introduced animals such as rats, dogs, and cats, have increased predatory pressure on 

the Alameda whipsnake, especially where urban development abuts whipsnake habitat. Cats 

also prey upon the same food sources as whipsnakes, such as lizards. Sudden Oak Death has 

been detected near JOMU. It selectively kills black oak and coast live oak. 

6. Are there exemplary natural communities or rare or sensitive species that have not been 

documented on Mount Wanda but can possibly occur? Is there sufficient data available to 

determine whether Mount Wanda is suitable for supporting viable populations of these 

species?  The Mount Wanda unit of JOMU lies just inside the Critical Habitat designation 

and a recovery unit for the Alameda whipsnake. This condition assessment has shown that 

Mount Wanda has habitat qualities that the whipsnake prefers. Although there has been one 

confirmed sighting in the park, it is unknown at this time if a whipsnake population truly 

occurs at JOMU, however. There are two globally and state imperiled plants that occur 

hereðCalochortus pulchellus (Mount Diablo fairy-lantern) and Helianthella castanea 

(Diablo helianthella).  

7. What are the ecological effects of long-term fire suppression on Mount Wanda and in the 

region? How does fire suppression alter vegetation species composition and communities? 

What is the potential future trend in fire behavior? The fire regime of the North East Bay 

Hills has been strongly influenced by human cultures for thousands of years and has changed 

considerably over the past several centuries. Lightning fires are relatively rare, creating a 

woodland/shrubland dominated landscape. Intentional burning by Native Americans and 

intensive grazing in the 19th Century created a grassland-dominated mosaic, which is 

probably what John Muir experienced. Aggressive fire suppression in the 20th Century has 

lengthened mean fire-free periods, reversing the process of grassland expansion by allowing 

chaparral and coastal scrub to recolonize. Climate change is expected to counter this trend. If 

temperatures get warmer as expected, grassland and shrubland would likely expand. 

8. What is the ecological significance of Mount Wanda in the regional context (landscape and 

regional level)?  What is the parkôs relative role in habitat connectivity with other park or 

protected spaces (e.g. East Bay Regional Parks)? The statewide California Essential Habitat 

Connectivity Project classified Mount Wanda as a small natural area but did not identify it as 

part of any Essential Connectivity Area. According to the Bay Area Open Space Council, 

JOMU is connected to a large area considered essential to meet conservation goals for the 

North East Bay Hills. The Bay Area Critical Linkages Project is developing focal species-

based designs to ensure functional habitat connectivity for several priority landscape linkages 

in the region that may include JOMU. 
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The condition assessment identified a number of emerging issues that may become of greater 

management concern in the future. The most obvious of these is climate change from anthropogenic 

emissions of greenhouse gases. Modeling predicts that JOMU will become similar to current 

conditions in Stockton in the Central Valley in terms of maximum temperature and Bakersfield for 

growing degree days. Minimum winter temperatures and maximum summer temperatures are both 

forecasted to increase dramatically. Models are less consistent in forecasting precipitation changes. 

Climate change is not just another management issue for JOMU; it will tend to amplify many 

existing stressors and effects, such as: increase fire frequency that would increase particulates and 

promote conversion to grassland, shift ranges of native species, and change the phenology of host 

plants and pollinators. 

Housing density is predicted to increase with associated increases in ozone, nitrogen deposition, 

skyglow, noise, invasive plants, road kill, and wildfire risk. If the metropolitan statistical area 

containing JOMU is designated as nonattainment for ozone by EPA, it will be important for the park 

to ensure that planned park activities are included in the State Implementation Plan and emissions 

inventories.  

Until recovery planning identifies locations for focus population centers of the Alameda whipsnake, 

it remains unclear how involved JOMU will need to be in new regional coordination efforts for 

adaptive management, inventory, monitoring, and planning. In any case, the designation of Critical 

Habitat raises some possibilities of constraints on management options, such as treating invasive 

plants. 

JOMU has some of the primary hosts for the Sudden Oak Death pathogen, such as California bay 

laurel and buckeye. It also has black oak and coast live oak that are susceptible to SOD. So far SOD 

has not been detected within JOMU, but there have been recent confirmed detections only a couple 

of kilometers away in similar habitat. Vigilance is called for both in monitoring for SOD but also for 

following best management practices to avoid accidental introduction of the pathogen. 

The report identifies data gaps that, if filled, would improve the usefulness of the stressor or resource 

condition indicators assessed in this report. Key data gaps include: 

¶ The establishing legislation directs the NPS to maintain or restore the Mount Wanda unit to 

be consistent with conditions during Muirôs time. The specifics of those references conditions 

are not well-documented, however. Work is needed in historical ecology to determine what 

the vegetation patterns and composition, watershed, fire regime, and so on, were like. 

Research will be needed to identify how those reference conditions can be maintained or 

restored in an environment that is warming and urbanizing.  

¶ The designation of Critical Habitat for the Alameda whipsnake by the U. S. Fish and Wildlife 

Service entrains JOMU into the recovery planning process. An occurance has been 

confirmed, but future surveys are needed to verify if a population inhabits the park. More 

detailed analysis of core and movement habitat will be needed, including higher resolution 

spatial data on critical habitat elements, such as rock outcrops and small mammal burrows. 
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¶ State and regional studies found that JOMU has some role in maintaining habitat connectivity 

in the North East Bay Hills. These general studies need to be supplemented with species-

specific modeling that accounts for their individual habitat affinities, as in the Bay Area 

Critical Linkages. 

The added challenge of responding to these emerging trends and filling data gaps will be the 

increasing need for coordination and collaboration with other agencies, academics, communities, 

property owners, and other stakeholders. This approach both acknowledges the ecological and social 

role of JOMU in the broader landscape, but also builds capacity for the small resource staff at the 

park. 
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Prologue  

Publisherôs Note:  This was one of several projects used to demonstrate a variety of study approaches 

and reporting products for a new series of natural resource condition assessments in national park 

units. Projects such as this one, undertaken during initial development phases for the new series, 

contributed to revised project standards and guidelines issued in 2009 and 2010 (applicable to 

projects started in 2009 or later years). Some or all of the work done for this project preceded those 

revisions. Consequently, aspects of this projectôs study approach and some report format and/or 

content details may not be consistent with the revised guidance, and may differ in comparison to 

what is found in more recently published reports from this series. 
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Chapter 1   NRCA Background Information 

In 1999 the National Park Service (NPS) Director instituted the Natural Resource Challenge, which 

ushered in several new NPS programs to apply science-based management to assess the status of 

natural resources in national parks, and to assure a healthy condition for themðincluding the Natural 

Resource Condition Assessment (NRCA) Program. Over the next several years, the NPS plans to 

fund an NRCA project for each of the ~270 parks served by the NPS Inventory and Monitoring 

(I&M) Program.  

NRCAs evaluate current conditions for a 

subset of natural resources and resource 

indicators in national park units, hereafter 

ñparksò. For these condition analyses they 

also report on trends (as possible), critical 

data gaps, and general level of confidence 

for study findings. The resources and 

indicators emphasized in the project work 

depend on a parkôs resource setting, status 

of resource stewardship planning and 

science in identifying high-priority 

indicators for that park, and availability of 

data and expertise to assess current 

conditions for the things identified on a list 

of potential study resources and indicators. 

NRCAs represent a relatively new approach to assessing and reporting on park resource conditions. 

They are meant to complement, not replace, traditional issue and threat-based resource assessments. 

As distinguishing characteristics, NRCAs: 

¶ are multi-disciplinary in scope  

¶ employ hierarchical indicator frameworks 

¶ identify or develop logical reference conditions/values to compare current condition data 

against 

¶ emphasize spatial evaluation of conditions and GIS (map) products 

¶ summarize key findings by park areas 

¶ follow national NRCA guidelines and standards for study design and reporting products  

NRCAs Strive to Provideé 

 

Credible condition reporting for a 

subset of important park natural 

resources and indicators 

 

Useful condition summaries by 

broader resource categories or topics, 

and by park areas 

Publisherôs Note:  Some or all of the work done for this project preceded the revised guidance 

issued for this project series in 2009/2010. See Prologue (p. xxii) for more information. 
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NRCAs also report on trends for any study indicators where the underlying data and methods support 

it. Resource condition influences are also addressed. This can include past activities or conditions 

that provide a helpful context for understanding current park resource conditions. It also includes 

present-day condition influences (threats and stressors) that are best interpreted at park, landscape, or 

regional scales. Intensive cause and effect analyses of threats and stressors or development of 

detailed treatment options are outside the project scope. 

Involvement of park staff and National Park Service (NPS) subject matter experts at critical points 

during the project timeline is important: 1) to assist selection of study indicators; 2) to recommend 

study data sets, methods, and reference conditions and values to use; and 3) to help provide a multi-

disciplinary review of draft study findings and products. 

NRCAs provide a useful complement to more rigorous NPS science support programs such as the 

NPS Inventory and Monitoring Program. For example, NRCAs can provide current condition 

estimates and help establish reference conditions or baseline values for some of a parkôs ñvital signsò 

monitoring indicators. They can also bring in relevant non-NPS data to help evaluate current 

conditions for those same vital signs. In some cases, NPS inventory data sets are also incorporated 

into NRCA analyses and reporting products. 

NRCAs do not establish management targets for study indicators and do not provide management 

recommendations. Decisions about management targets must be made through sanctioned park 

planning and management processes. Meant to serve as foundational documents, NRCAs do provide 

science-based information that will help park managers with an ongoing, longer term effort to 

describe and quantify their parkôs desired resource conditions and management targets. In the near 

term, NRCA findings assist strategic park resource planning and help parks report to government 

NRCA Reporting Productsé 

 

Provide a credible snapshot-in-time evaluation for a subset of important 

park natural resources and indicators, to help park managers: 

 

Direct limited staff and funding resources to park areas and natural 

resources that represent high need and/or high opportunity situations 

(near-term operational planning and management) 

 

Improve understanding and quantification for desired conditions for the 

parkôs ñfundamentalò and ñother importantò natural resources and values 

(longer-term strategic planning) 

 

Communicate succinct messages regarding current resource conditions to 

government program managers, to Congress, and to the general public 

(ñresource condition statusò reporting) 
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accountability measures. 

Due to their modest funding, relatively quick timeframe for completion and reliance on existing data 

and information, NRCAs are not intended to be exhaustive. Study methods typically involve an 

informal synthesis of scientific data and information from multiple and diverse sources. Level of 

rigor and statistical repeatability will vary by resource or indicator, reflecting differences in our 

present data and knowledge bases across these varied study components. 

NRCAs can yield new insights about current park resource conditions but in many cases their 

greatest value may be the development of useful documentation regarding known or suspected 

resource conditions within parks. Reporting products can help park managers as they think about 

near-term workload priorities, frame data and study needs for important park resources, and 

communicate messages about current park resource conditions to various audiences. A successful 

NRCA delivers science-based information that is credible and has practical uses for a variety of park 

decision making, planning, and partnership activities. 

Additional information about the NRCA Program is posted at 

http://www.nature.nps.gov/water/nrca/index.cfm.  

 

http://www.nature.nps.gov/water/nrca/index.cfm
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Chapter 2. Park Resource Setting / Resource Stewardship 
Context 

Introduction 

John Muir National Historic Site (JOMU) is a unit of the National Park Service (NPS) that protects 

and manages roughly 140 hectares (345 acres) of land in Martinez, California in the eastern San 

Francisco Bay Area. The park includes Mount Wanda, the Muir gravesite, and the Muir House 

property which includes the historic Martinez Adobe and a large 14-room Victorian home where 

John Muir lived with his family from 1890 until his death in 1914. While living in the area, Muir 

carried out many of the endeavors that he is still famous for today, including his battle to prevent the 

damming of Yosemite National Park's Hetch Hetchy Valley, his significant role in the creation of 

several national parks, and many of his writings that were later used to help set the foundation of 

conservation in the U.S. and the NPS. JOMU was created to memorialize John Muir and his legacy 

as an icon for modern environmentalism. In addition to the cultural artifacts, structures and 

landscapes that JOMU is commonly known for, the park also contains natural resources, including 

the region's iconic oak and California bay woodlands and forests, intermixed with open grasslands 

and savannas - all typical of the eastern San Francisco Bay Area. Although the park's natural 

resources have been heavily impacted by historical and modern disturbances, its landscapes remain 

for the most part undeveloped and contain a relatively high level of native biological diversity, 

making it a good candidate to serve as a model for local collaborative conservation of a small NPS 

unit in an urbanized setting. 

Enabling Legislation 

John Muir National Historic Site was established in 1964 for the purpose of providing and protecting 

an historic space "as a public national memorial to John Muir in recognition of his efforts as a 

conservationist and a crusader of national parks and reservations" (Public Law 88-547).  Initially 

consisting of only the small land parcel that included the Muir House, Martinez Adobe and some 

surrounding cultivated land, legislation was passed in 1988 to expand the park to include Mount 

Wanda and the Muir Gravesite. Using this authorization, in 1991 the park acquired the property 

rights to Mount Wanda, a 132-hectare (326 -acre) parcel of predominantly undeveloped land. In 

2000, the NPS acquired the gravesite property, where John Muir, his wife Louisa, one of his 

daughters, and some of his in-laws are currently buried. The reason for this park expansion was "to 

preserve the site in its present undeveloped condition and to provide all maintenance of the site," a 

legacy that John Muir left behind when we decided preserve Mount Wanda from common land use 

practices of the time, particularly grazing. This Act also authorizes the Interior Secretary, through the 

Director of the NPS, "to enter into a cooperative agreement with the East Bay Regional Park District 

of Oakland, California, for the operation and maintenance by such District of trails on lands within 

the John Muir National Historic Site" (U.S. Congress 1988; Killion 2005). 

This policy framework is what guides the park's management decisions today and encourages the 

NPS to collaborate and cooperate with various local governments, land managers, non-profit 

organizations and community leaders. Additionally, given the park's unique circumstance - the 

varied historical, cultural and natural resources that the park is entrusted to protect and interpret; the 
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potential wide-spread relevancy of John Muir's story and legacy; and the proximity to a diverse and 

populous demographic - park management is in a position to establish and develop partnerships that 

cut across a rich array of public and private sectors of the communities. 

Park Significance 

John Muir National Historic Site was deemed a nationally significant site for the following reasons: 

¶ This site preserves the home and a portion of the land holdings where John Muir - one of 

most prominent naturalists and conservationists - lived for 24 years and wrote many of his 

most important literary works to encourage U.S. policies protecting wilderness and creating a 

national park system. 

¶ Through his influence in protecting Yosemite and other famous national parks, John Muirôs 

leadership and accomplishments continue to influence public perception and political action 

on environmental issues today. 

¶ The contrasting the historic features of JOMU - 19th-century vernacular adobe to high-style 

Victorian home, the manipulated mosaic of Mt Wanda, managed agricultural lands, and the 

streamside setting of the Muir gravesite - express the continuum of California land use and 

settlement from Native American times to the present. 

Geographic Setting 

John Muir National Historic Site is located in Martinez, California, approximately 40 kilometers 

northeast of San Francisco, and immediately south of the Carquinez Strait which connects the Suisun 

and San Pablo bays (Figure 1). Covering over 34 square kilometers (km²), of which about 2.5 km² is 

water, the city of Martinez has a population of about 36,000. Established in 1876, it is one of the 

oldest towns in California and is currently the seat for Contra Costa County 

(www.thecityofmartinez.org).  The largest metropolitan cities near JOMU are San Francisco, at 

approximately 800,000 people, and Oakland, with a population of approximately 300,000 (U.S. 

Census Bureau, 2010). The park is situated adjacent to two major highways. The parcel that holds the 

Muir House and Martinez Adobe (to the north) is separated from Mount Wanda and the Muir 

Gravesite (to the south) by California State Highway 4, while Interstate Highway 680 lies a few 

kilometers east of the park boundaries. 
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Figure 1. John Muir National Historic Site (green outline) in relation to the San Francisco and east San 
Francisco Bay Area. 

Although commonly known for its petroleum refinery, due to the presence of the Shell Martinez 

Plant, Martinez is also popular for its public open space, undeveloped wildlife corridors, accessible 

waterfronts, recreational parks and hiking trails. In fact, the city has a high per capita of public open 

space in California. Additionally, the small city is nestled within a series of protected and 

undeveloped lands - Martinez Regional Shoreline to the north, Carquinez Strait Regional Shoreline 

to the west, Briones Regional Park to the southwest, and Waterbird Regional Preserve and the 

Pacheco Marsh to the east (Figure 2). As with much of the east San Francisco Bay Area, East Bay 

Regional Parks District has a dominant presence in the local area as a land manager and community 

partner. In total, they administer more than 40,000 hectares of land, including 65 protected areas, 29 

inter-park trails, and nearly 2000 kilometers of trails within District lands. 
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Figure 2. A map showing the open space areas surrounding Martinez and JOMU. 

Human and Land Use History 

Current evidence suggests that humans first settled what is now California between 10 to 30 thousand 

years ago (Moratto 1984; Perego et. al. 2009), during a time of turbulent environmental changes 

associated with the end of the last glacial period. Populations of megafauna, such as mastodons, 

bison and ground sloths, were declining rapidly and likely near or at extinction during this epoch 

(Edwards 1992). As Native American groups settled the varied biogeographic regions and the 

dynamic climate zones of the area, their cultures also diversified, making California one of the most 

cultural and linguistically diverse areas of the world.  

Although hunting and gathering were common methods for acquiring food, native peoples of 

California also tended large areas of land and vegetation to help increase production and accessibility 

to food by developing active land stewardship methods and tools. Human-ignited fires, for example, 

are believed by many scholars to have been so common before European arrival that they played a 

significant role in shaping California landscapes, especially native grasslands.  Perceived to be 

untouched, pristine wilderness by early European explorers and settlers, much of the land could have 
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also been characterized as managed ecosystems, to a point where many native plant species may 

have become reliant on human disturbances and care (Anderson 2006). 

By the time of European arrival, a large native group named the Ohlone (Costanoan) had already 

settled the southern region of the San Francisco Bay Area. Divided into eight linguistic subgroups by 

anthropologists and linguists, the Ohlone people developed a diverse and complex system of villages 

based on kinship relationships. Locally, one of the least populous of these linguistic subgroups, the 

Karkin Indians (from the Spanish name Los Carquines), inhabited what is now western Contra Costa 

County (Burke et al. 1992), including Martinez. 

In the mid to late-1700s Spanish explorers, such as Juan Baustista de Anza, began leading 

settlements into the San Francisco Bay Area. With them, they introduced not only exotic domestic 

animals but also (intentionally and unintentionally) many non-native plant species. Many of these 

plants, such as European annual grasses, wild oats (Avena spp.), mustards (Brassica spp.) and thistles 

(e.g. Cirsium spp., Carduus spp.), are now considered invasive species and have come to dominate 

much of the local landscape, in particular native grasslands and disturbed areas. European explorers 

and settlers also introduced exotic pathogens (e.g. whooping cough, measles, small pox, etc.) to 

which native people were lethally susceptible, making death from infectious diseases the largest 

contributor to the decimation of California Indian populations (Burke et al 1992; Anderson 2006). 

Additionally, the systematic subjugation of native communities (for example, through the California 

Mission system) disrupted local cultures, along with their traditional use and knowledge of the land 

and resources.  By the early 1800s, much of the Bay Area had been settled by Europeans and many 

native communities were either decimated and/or dispossessed of their traditional lands. In the 

Martinez area alone, 200 Native American villages were estimated to have been present at the time of 

Spanish contact in the 1790s. By the 1820s, while the European population grew exponentially, all 

Indian villages were being abandoned to the point where the Indian population consisted of virtually 

only the hired labor on the local ranches (Hunter et al.1993).   

Having just won independence from the Spanish crown in 1821, the Mexican government began 

implementing a land grant system throughout Alta California which consisted of present-day 

California, Nevada, Arizona, Utah, western Colorado and southwestern Wyoming. In 1837 Ignacio 

Martinez received a land grant for El Pinole Ranch (Rancho El Pinole) from the Mexican 

government of about 1,750 hectares, which encompassed what is now northwestern Contra Costa 

County, including the JOMU property and most of Martinez. In 1849 the Martinez family hired local 

labor to construct an adobe house near the northern base of Mount Wanda. Now referred to as the 

Martinez Adobe, this building is considered a significant historic structure of the area (Killion 2005). 

From 1853 to 1874 the ownership of the land changed several times (Burke et al. 1992). Tree 

harvesting for wood is believed to have begun during this time period, the effects of which are still 

visible on Mount Wanda, though no commercial logging operations are suspected to have occurred 

(Hunter et al. 1993). In 1874 Dr. John Strentzel and his family acquired land that includes what is 

now JOMU a large area surrounding it. Soon after, the Strentzel family started to cultivate fruit 

orchards (which became a large business for them), built a large Victorian mansion (referred to 

simply as the Muir House), and established large gardens of ornamental plants. On Mount Wanda, 
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some orchards such as olives and apricots were also planted, but were largely confined to the 

southwestern foothills (Killion 2005). 

Soon afterward, John Muir married into the Strentzel family and later, in 1890, inherited the house 

upon the death of Dr. Strentzel.  Muir continued many of the land activities and business endeavors 

that the Strentzel family established. Although the land surrounding the Muir House and Martinez 

Adobe was intensely modified, much of Mount Wanda still remained unconverted for agricultural 

purposes during Muirôs time (Killion 2005; Burke et al 1992). He did have some livestock grazing on 

this land, but it is uncertain as to how extensive it was (Burke et al. 1992). In 1889, the construction 

of the train tracks, trestle, and tunnel which are found on the northern-most section of Mount Wanda 

and still operational today, were completed after John Muir transferred the right-of-way to the San 

Francisco and San Joaquin Railroad company (Killion 2005).  

After Muir's death in 1914, ownership of the property was transferred a few times and split up into 

variably-sized allotments. Subsequent owners and renters did not develop this small area further, and 

in fact, the ranch land and orchards around the Muir House and Martinez Adobe were not well 

maintained during this time. However, grazing did continue on the local land. Although the exact 

locations are not well-documented, it is probable that the entire site was grazed at some point. 

Additionally, some natural gas exploration was conducted on Mount Wanda. At least three wells 

were drilled, the last one in 1954, but no gas was produced and the wells were later capped (Kill ion 

2005). 

After the NPS acquired rights to the land some of the historic land activities, such as grazing and 

wood harvesting, were discontinued. With the exception of the pear orchard at the Muir Gravesite, 

none of the original orchards are exist. However, the park has planted orchards at the Muir House 

property and the southwestern base of Mount Wanda in an attempt to recreate the historic landscape 

to help interpret the story of Muir's time. 

Visitation 

According to previous reports, onsite visitation at JOMU has fluctuated from 23,000 to 39,000 

people per year during the 1990s. Generally, the Muir House property - where the park's visitor 

center is located - is the most visited compared to Mount Wanda. In more recent years, the park has 

experienced an increased number of visitors. In Fiscal Year (FY) 2011 (October 1, 2010 to 

September 31, 2011) the park logged a total of roughly 44,000 visits. Of these, just over 12,000 

visitors entered the park for special events, such as the annual John Muir Birthday / Earth Day 

celebration in late April (the park's largest event), and ranger-led and other educational programs. 

NPS Public Use Reports show that peak visitation generally occurs in month of April, with nearly 

5,000 visitors, and visitation numbers stay relatively even throughout the rest of the year, with a 

slight decrease during the cool, wet months (generally November - January). Nearly 32,000 of the 

total visits during FY 2011 were observed at the visitor center, compared to roughly 12,000 visits to 

the main trail head of Mt Wanda, where there is an automatic motion sensor counter.  

It should be noted that visitors who go to both the visitor center and the main trail of Mount Wanda 

on the same day would be counted twice separately, duplicating some of the visits. However, it is 
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uncertain as to how many duplicate counts there are on an annual basis. Conversely, there are 

entrance locations to the Mount Wanda parcel, other than the main trail head, where visitors can 

access its trail system and are not counted. Although it is unknown exactly how many visits go 

uncounted, it is believed that, if added, these unobserved visits could noticeably increase the overall 

observed visitation of the park. Also, the Muir Gravesite is currently not accessible to the public due 

to no public access road. An environmental assessment is expected to be conducted within the next 2 

years to develop a visitor access plan for this parcel. 

Natural Resources 

The resources found at JOMU are typical of those found in the undeveloped, yet disturbed, lands of 

eastern San Francisco Bay Area.  Over the past 150 years, JOMU lands and surrounding landscapes 

have experienced significant changes - starting with Native American settlement, through European 

settlement and the time when John Muir resided in Martinez, to now, with the development of 

neighboring lands. Orchard cultivation, grazing, introduction and spread of exotic species, 

modifications to hydrogeomorphic features, and population growth, have all played a significant role 

in shaping of the current landscape and disrupting valuable ecosystem functions. As a result of these 

changes, air, soil, water, flora, fauna, and natural landscapes are under pressure from past and present 

human activities, requiring attention from park management to address these issues and attempt to 

restore some natural ecological processes within and adjacent to park boundaries.  

Furthermore, although there have been extensive efforts to analyze the direct human alterations to the 

land during the park's historical period of significance (roughly from the late 1700s to the early 

1900s) - many of which are now considered and maintained as cultural resources - few efforts have 

analyzed the subsequent changes that have occurred to the natural landscape features since then, 

whether as a result of these direct manipulations or due to other, independent factors. Thus, many 

questions still remain regarding the historical ecology of the natural resources of the site. Such 

information would be invaluable in informing future management decisions. This section does not try 

to answer these questions; rather, it discusses the basic information of what is already known from 

the work that has recently been conducted by the NPS and others, while identifying data gaps.  

Ecological Units and Watersheds 

JOMU is part of the East Bay Hills-Mount Diablo ecological subregion (Figure 3), also referred to as 

Subsection 261Ac by the US Forest Service (Miles and Goudey 1997). According the Miles and 

Goudey, in this subregion "[t]he predominant natural plant communities are the coast live oak 

(Quercus agrifolia) series in the East Bay Hills, both the coast live oak series and blue oak (Q. 

douglasii) series on Mount Diablo, and valley oak (Q. lobata) series on alluvial plains." Chamise 

(Adenostema fasciculatum) chaparral can be found on shallow soils, though this community is not 

extensive at JOMU, while the common native plant community on Vertisols soil series is needlegrass 

(Stipa spp.) grasslands. Hillslopes yield rapid runoff which decelerates in alluvial fans, generally in 

the lower reaches of drainages. With the exception of the larger streams, creeks are typically dry 

through the last half of the summer, and natural standing bodies of water are not common (Miles and 

Goudey 1997). 
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Figure 3. JOMU within the network of San Francisco Bay Area Ecological Subregions. JOMU lie within 
the East Bay Hills - Mount Diablo ecological sub-region. 

The entire park lies within the Alhambra Creek Watershed. The Strentzel Watershed, which drains 

into Alhambra Creek just south of park boundaries, is located partially within the Mount Wanda 

parcel of JOMU, and the rest is located on private property west of the park (Figure 4). Much of 

downtown Martinez is situated within the 100-year flood plain of Alhambra Creek, making it 

susceptible to periodic flooding, which in recent years has become an increasing concern in the local 

area, largely due to recent flood events. Some local and county officials and hydrology experts 

attribute the rising risk of flooding and reduced water quality to deteriorating watershed functions, 

including accelerated rates of sedimentation and increased area with impervious surfaces. In response 

to these developments, there have been efforts from local community members, the city of Martinez, 

and Contra Costa County to address flooding, erosion and sedimentation problems within the 

Alhambra Creek Watershed. (Alhambra Creek Watershed Planning Group 2001).  
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Figure 4. Map of Strentzel Watershed (outlined in red) at JOMU (yellow outline) looking northwest. 
Martinez is on the right-hand side. 

After relatively recent flood events at the confluence of Alhambra and Strentzel Creeks, local 

attention has been focused more on the Strentzel Watershed as a contributing source of sediment to 

the Alhambra Watershed. In response, the NPS commissioned an assessment of current watershed 

conditions. One of the products of this was a watershed management report. Completed in 2006, the 

purpose of this report is to help inform the park on the seriousness of this and related issues, as well 

as to outline possible management and monitoring options to consider (Moore 2006).  

Resource Descriptions 

Introduction: 

Although there are three separate land parcels that make up JOMU, this section of the report will 

mainly discuss and reference information relevant to Mount Wanda. Being by far the largest of the 

three, this parcel remains relatively undeveloped. Thus, it encompasses the grand majority of the 

natural resources found within in the park boundaries. The other two parcels, the gravesite and Muir 

House properties, are managed primarily as cultural landscapes per the guidance and 

recommendations of the park's Cultural Landscape Report (Killion 2005) and the National Register 

of Historic Places.  
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Air : 

The greater San Francisco Bay Area has a large ratio of open space to urbanized environments, 

allowing for the protection of a relatively extensive network of airsheds in the region. However, due 

to several dense metropolitan centers and local industrial activities (e.g. oil refineries and mining 

operations), maintaining healthy, clean air continues to be local concern. Although air quality has 

improved significantly in recent decades, the Bay Area is still faced with the issue of low air quality 

compared to national standards.  

The U.S. Environmental Protection Agency (EPA) has identified 52 metropolitan statistical areas in 

the country as Non-attainment Areas under the Clean Air Act based on a history of monitored levels 

of ground-level ozone above the standard of 0.075 parts per million. These Non-attainment Areas 

encompass 62 NPS units across the country. JOMU is included in the greater San Francisco Bay 

Area, which has been identified as one of these areas for historically not meeting EPA ozone 

standards. 

Ground-level ozone is typically created through a chemical reaction between oxides of nitrogen 

(NOx) and volatile organic compounds (VOC) in the presence of sunlight.  Emissions from industrial 

facilities and electric utilities, motor vehicle exhaust, gasoline vapors, refinery outgassing, and 

chemical solvents are some of the major sources of NOx and VOC. Breathing ozone can trigger or 

exacerbate a variety of health problems, particularly long-term respiratory ailments. People with 

preexisting conditions, such as asthma, are especially at risk. Ground-level ozone also affects plants 

and animals, causing disruptions in natural ecosystem functions. Ozone molecules can damage tissue 

in the respiratory system of animals, and can block openings in plant leaves, which in turn slows the 

rate of photosynthesis and plant growth. 

Air Resource Issues Overview:  

Being near an urbanized environment, with two major freeways nearby, several ports, and an oil 

refinery, air quality has been and will continue to be a challenge for the local Martinez area. Ground-

level air pollution such as ozone and suspended particular matter are of major concern. This issue 

will especially be of greater import if demographic trends in the east San Francisco Bay Area lead to 

increased development, housing density, and fossil fuel-based transportation. Additionally, increased 

temperatures estimated by climate change predictions (ranging from 1 to 3 C°), which has the 

potential to further increase ground-level ozone pollution (California Energy Commission 2011), can 

make matters worse. 

Climate: 

John Muir National Historic Site and the Martinez area are found within the Mediterranean-type 

climate zone of central and southern California and northern Baja California region. This climate 

type only occurs in four other locations around the world and is commonly located on the west side 

of continents, adjacent to oceans between 30-40 degrees latitude north and south of the equator. Due 

to the park's proximity, to the coastline, its climate is heavily influenced by the Pacific Ocean, which 

creates moderate, wet winters and warm, dry summers. Under the Köppen-Geiger classification 

system, Mediterranean-type climates are generally classified as "dry-summer subtropical" (Peel et. al. 

2007). 
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The California Department of Fish and Game's adapted the Köppen-Geiger system to develop a more 

localized classification system of sub-regions. According to this local system, JOMU and the 

surrounding area are within a Mediterranean-type sub-region that experiences relatively mild 

summers, in contrast to sub-regions with hot summers like those found close to and within 

California's Central Valley to the east (California Department of Fish and Game 2003). As suggested, 

summer months in Martinez are relatively dry and warm, with very little rainfall and minimum and 

maximum temperatures ranging from about 10 to 32 C°.  The area experiences relatively infrequent 

fog and overcast occurrences throughout most of the year, unlike the San Francisco peninsula and 

other areas closer to the coastline such as Berkeley and Oakland (California Department of Fish and 

Game 2003). Winter and spring months are typically wet, with an average precipitation of about 520 

millimeters (about 20 inches) annually (Figure 5). Snowfall is very rare at the elevations found in 

the park and local areas. 

 

Figure 5. Top graph shows the average monthly minimum (blue) and maximum (red) temperatures (in C°) 
for Martinez, CA. The bottom graph shows the average monthly precipitation (millimeters) for Martinez, 
CA (The Weather Channel, http://www.weather.com).  

 

  






























































































































































































































































































































































