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ABSTRACT 

The goal of this thesis research is to perform a geophysical survey at Sonoma 
State Historic Park (SSHP), in order to locate potential buried resources. This survey 
takes into consideration local knowledge and existing cultural resources to determine the 
most likely locations for identification of potential buried resources. Any newly identified 
cultural resources were described and evaluated for their data potential. Management 
options and strategies are discussed pertaining to the newly identified resources. 
Possibilities for excavation or testing are evaluated with an emphasis on incorporation of 
some of the principles of community archaeology. 

Methods: 
A review of available literature, white papers, and established management plans 

aided in formulating a framework for development of this research. Drawing from local 
knowledge and existing cultural resources, ground penetrating radar survey grids were 
established in areas most likely to contain buried cultural resources. The survey was 
carried out using current survey practices to generate digital models of subsurface 
features. Using this data, management strategies were developed with an emphasis on 
resource protection, buried resource interpretation, and community archaeology. 

Findings: 
Geophysical data gathered for this thesis yielded several potential buried 

resources. These resources represent potentially important portions of SSHP and merit 
interpretation. Several options that are available to SSHP would allow the resources to 
remain protected including, optical perspective display and 3-dimensional computer 
modeling. In anticipation of further work being undertaken, suggestions for incorporating 
principles of community archaeology are discussed. 

Conclusions: 
This thesis identified that SSHP may contain significant buried cultural resources. 

These resources could provide SSHP with important new infom1ation and should be fully 
evaluated for their data potential. This research explored innovative interpretation 
methods for dealing with buried resources, SSHP has options for presenting these 
resources to the public without the need for full scale excavation. If excavation is 
undertaken, it presents a unique opportunity for S SHP to engage the local community in 
the direction of the research. This thesis aims to provide the initial stages of a framework 
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I. INTRODUCTION 

PURPOSE OF STUDY 
The purpose of this thesis is to determine if additional, unrecorded, cultural 

resources exist within Sonoma State Historic Park (SSHP), and evaluate what 

management practices are best for preserving those resources for the benefit of SSHP, the 

local residents, and the resources themselves. Mission San Francisco Solano, founded in 

1823 by Father Jose Altamira, was the last of the missions to be established, (Smilie 

1975:9). Additionally, Mission San Francisco Solano was the only California mission 

founded under Mexican rule. Just 11 years after the founding of the mission, Governor 

Jose Figueroa issued the regulation for secularization of the missions (Smilie 1975 :48). 

During this time, most of the mission administration were relieved of their duties and the 

mission lands were distributed to local families. Due to the rapid rise and fall of Mission 

San Francisco Solano, few, if any, surviving maps or drawings show all of the mission 

buildings. 

SSHP has been able to preserve much of the land surrounding the mission as well 

as the other associated buildings in the immediate area. Due to the uncertainty 

surrounding the layout of the mission, paired with the preservation of the open land, there 

is a moderate to high probability of unrecorded archaeological resources within SSHP. 

Initially, several areas of SSHP were chosen by senior California State Parks (CSP) 

personnel as candidates most likely to contain buried cultural resources. A ground 

penetrating radar (GPR) survey was used to attempt to determine if buried resources exist. 
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GPR was invented in 1967 at the National Aeronautics and Space Administration 

(NASA) (Conyers 2004: 17). The technology was quickly adapted for use within the 

physical sciences and archaeology during the 1970s. Between the 1970s and 1990s, GPR 

was continually developed and used with mixed results. It was not until the rapid 

advances in computers and software of the 1990s and 2000s that GPR truly became a 

reliable and useful tool for archaeology (Conyers 2004:17-21 ). Discussions with senior 

CSP personnel identified five target areas at SSHP as having the highest potential for 

buried cultural resources. The areas presented by CSP, represent an overly large area for 

performing a geophysical survey. Therefore, these areas were weighted based on their 

potential for containing buried resources and were surveyed in order of highest potential 

to lowest potential. In addition, data gathered from several prior geophysical surveys was 

added. Additional resources located in association with the known resources at SSHP 

present the potential for significant new research possibilities and possible reinvigoration 

of the local community into the park. This thesis will explore some options to manage 

known buried resources, taking into account the data potential and resource preservation. 

Discussions with SSHP personnel will help reveal current issues with resources at 

the park. Should previously unrecorded archaeological resources be discovered, these 

discussions will assist in the decision of management practices employed for resource 

protection. The discovery of new information and the potential for new research at SSHP 

will also need to be evaluated with respect to resource protection. If SSHP chooses to 

excavate newly identified resources, then there is potential for community involvement. 

Inclusion of the community through volunteers or public excavation presents a unique 

opportunity to potentially reinvigorate interest in SSHP. Excavation of newly identified 
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resources also presents a potential problem for resource protection and there may be a 

greater possibility for looting or inadvertent resource damage by members of the local 

community. The decision to excavate any newly identified resources will need to be 

evaluated taking into account the benefits and disadvantages that may occur. 

The last area that this thesis will explore is how best to interpret and display any 

infom1ation about potential buried archaeological resources. Within recent years, there 

has been a growing movement within archaeology that focuses on methods of 

nondestructive archaeology and new interpretation methods. One of the most successful 

methods is generating interpretive three dimensional digital representations showing the 

most likely rendering of the buried resource that are available online or in on-site 

interactive displays (Caggiani et al. 2012:72-74). Should SSHP decide to leave the newly 

identified cultural resources buried, methods such as these will be explored as a way to 

inform park visitors about the resources lying below the ground. 

Through buried resource identification, resource interpretation, and use of 

community archaeology, a strategy for managing buried resources at SSHP will be 

developed for this thesis. 

THESIS GOALS 
There are three primary goals of this thesis. This first goal is to detem1ine if there 

are any previously, undocumented buried archaeological resources present at SSHP. In 

order to accomplish this goal, this thesis will: 

• Discuss with SSHP personnel the best locations to perfo1m a GPR survey in 
search of buried resources. 

• Perform GPR surveys following the testing plan in order of resource potential. 
• Post-process all GPR data and evaluate the results for the presence of buried 

archaeological resources. 
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The second goal of this thesis is to determine the best course of action for 

protecting the resources such as determining whether excavation, or preservation in place 

is the best strategy. In order accomplish this goal, this thesis will: 

• Evaluate any newly discovered, buried archaeological resources for data and 
research significance. 

• Evaluate the potential for including the local community in the research through 
public excavation or the use of volunteers. 

The third goal of this thesis is to explore potential options available for 

interpretation and presentation of information regarding the buried resources. In order to 

accomplish this goal, this thesis will: 

• Evaluate the potential data and informational potential of buried archaeological 
resources. 

• Discuss interpretive methods currently used in other location with buried 
archaeological resources. 

• Determine and present interpretive strategies that can be used at SSHP 

THESIS STRUCTURE 
• Chapter 2 outlines the environmental, geologic, and ethnographic background for 

this thesis. The regulatory setting for the study is presented, and the theoretical 
framework is discussed. 

• Chapter 3 discusses the existing elements of SSHP and presents their history. 
• Chapter 4 outlines the archival research conducted for this thesis. GPR methods 

and strategies are discussed and why GPR was used. Each survey grid is 
discussed and the methods for data collection are presented. 

• Chapter 5 presents the results of the GPR survey conducted at SSHP 
') • Chapter 6 discusses management strategies for the buried resources. Options are 

presented for interpretative display of the buried resources, and directions for 
future research are outlined. 

• 
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II. PROJECT BACKGROUND 

In this chapter the regulatory setting for work at SSHP will be discussed. The 

general physical and geologic setting will be described as it pertains to SSHP. A brief 

ethnographic overview of the Native Americans that traditionally inhabited the Sonoma 

area will be discussed. The theoretical framework for this thesis will be laid out to 

illustrate the guiding principles of this research. 

Regulatory Setting 
SSHP resources are contained entirely within State of California property and, 

generally, projects conducted at SSHP would fall under the regulatory framework of the 

California Environmental Quality Act (CEQA) and the California Public Resources Code 

(PRC). For this thesis, it is assumed that all archaeological investigations at SSHP would 

be conducted under CEQA and PRC. All of the resources at SSHP, with the exception of 

the Vallejo Home, are listed as contributing elements to the Sonoma Plaza Historic 

District. The Vallejo Home is listed separately on the National Register of Historic Places 

(NRHP). 

California Environmental Quality Act and California Public Resources Code 
Section 21083.2 of the statute and Section 15064.5 of the CEQA Guidelines 

provide instructions for a lead agency, in this case California State Parks, to consider how 

a project may impact historical resources and cultural resources. A historical resource is 

a resource listed in, or determined to be eligible for listing in, the California Register of 

Historical Resources (CRHR) (PRC Section 21084.1 ); a resource included in a local 

register of historical resources (PRC Section 15064.5[a][2]); or any object, building, 
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structure, site, area, place, record, or manuscript which a lead agency determines to be 

historically significant (PRC Section l 5064.5[a][3]). 

PRC 5024 directs state agencies to develop and maintain a list of all state owned 

historic resources listed in or eligible for the NRHP. Further, each state agency is tasked 

with preserving and maintaining those resources where possible (PRC Section 5024 [a]). 

Each state agency shall submit a list of all listed and eligible resources to the State 

Historic Preservation Officer (SHPO) (PRC Section 5024 [b]) No state agency shall alter 

or destroy resources on the list without first getting review and comment from the SHPO. 

If resources will be adversely effected, attempts to mitigate those effects will be explored 

(PRC Section 5024.5 [a][b][d]). 

PRC Section 5024.1 requires evaluation of historic resources to determine 

their eligibility for listing in the CRHR. The Register is designed to maintain listings 

of the state's historical resources and to identify properties worthy of being 

protected from significant adverse change. The criteria for listing resources in the 

CRHR were developed to follow previously established federal criteria for listing in 

the National Register of Historic Places. 

According to PRC Section 5024.l(c) (1-4), as well as Section 15064.5(a)(3)(A-

D) of the revised CEQA guidelines, if a resource meets one of the following criteria it is 

considered historically significant: 

1. It is associated with events that have made a significant contribution to the 
broad patterns of California's history and cultural heritage; 

2. It is associated with the lives of persons important in our past; 

3. It embodies the distinctive characteristics of a type, period, region, or method 
of construction, or represents the work of an important creative individual, or 
possesses high artistic values; or 

4. It has yielded, or may be likely to yield, information important in prehistory 
or history. 
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Resources that do not meet any of these criteria are viewed as not significant and 

are not considered in the CEQA process. If a resource meets one or more of the 

previously mentioned criteria it must also possess integrity (location, design, setting, 

materials, workmanship, feeling, and association). In order to maintain integrity and be 

recognizable as a historical resource, it must maintain enough character and appearance 

to convey the reasons for its significance. 

A significant impact within a proposed project occurs if any significant cultural 

resource is physically damaged or destroyed in any part. Additionally, should any 

significant resource experience changes to character; use of the resource; or physical 

feature contributing to the resources setting, visually, auditorily, or atmospherically, it 

would make the project impact significant. 

Under CEQA, if an archaeological site does not meet the definition of a historical 

resource, but meets the definition of a unique archaeological resource as defined in PRC 

Section 21083 .2, then it would fall under the provisions of that section. PRC Section 

21083 .2(g) defines a unique archeological resource as an archaeological artifact, object, 

or site about which it can be clearly demonstrated that, without merely adding to the 

current body of knowledge, there is a high probability that it meets any of the following 

criteria: 

(1) Contains information needed to answer important scientific research questions and 
that there is a demonstrable public interest in that information. 

(2) Has a special and particular quality such as being the oldest of its type or the best 
example available of its type 

(3) Is directly associated with a scientifically recognized important prehistoric or historic 
event or person. 

If a site meets the criteria as a unique archaeological resource, it is considered 

under CEQA. If the project will cause damage to a unique archaeological resource, the 
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lead agency may require a reasonable effort be made to protect or avoid the resource. If 

the resource cannot be protected or avoided, mitigation measures are required (PRC 

Sections 21083.2[a] , [b] , and [c]). If the agency determines the resource is not a unique 

archaeological resource, then no further consideration is necessary. 

A "historical resource" as defined in PRC Section 21084.1 , a "unique 

archaeological resource" defined in PRC Section 21083 .2(g), or a "nonunique 

archaeological resource" defined in PRC Section 21083 .2(h) can also be a tribal cultural 

resource (TCR). TCRs were established by Assembly Bill 52, effective July 1, 2015, as a 

new resource type under CEQA. Defined under PRC Section 21074, TCRs are "sites, 

features, places, cultural landscapes, sacred places, and objects with cultural value to a 

California Native American Tribe". TCRs meet the criteria for inclusion in the CRHR if 

they are included in a local register of historical resources as defined in PRC Section 

5020. l(k) or if the lead agency determines the resource to be significant following the 

criteria for inclusion in the CRHR described in PRC Section 5024.l(c) while taking into 

account the significance of the resource to a California Native American tribe. 

Project Setting 

Surrounding Environment 
Sonoma State Historic Park covers approximately 65 .5 acres of land within the 

city of Sonoma, in Sonoma County, California. SSHP is comprised of 4 separate areas. 

The largest, located immediately north of Spain St. between 1st St. Wand 4th St. Wand 

encompasses the remainder of the Vallejo estate. A smaller area located immediately 

north of Spain St between 1st St. E and 1st St. W containing the Vallejo servant' s quarters, 

Sonoma Barracks, and the Toscano Hotel. A small parcel at the north-west corner of 
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Spain St. and 1st St. E containing the mission. Last is the smallest area located at 131 E. 

Spain St. containing the Blue Wing Inn. 

The Sonoma Valley is defined by the Mayacamas Mountains to the north and 

east, the Sorloma Mountains to the west, and the San Pablo Bay to the south. The city of 

Sonoma is situated in the northeastern quadrant of the Sonoma Valley (Map 1, Project 

Vicinity). The project area is located entirely within the confines of SSHP. Elevation at 

the project area ranges between 27.5 m to 30.5 m (90 ft. to 100 ft.) amsl (above mean sea 

level). All portions of the project area fall within Township 5N, Range 5W, on 

unsectioned portions of the Pueblo Lands of Sonoma, within the USGS 7.5-minute 

Sonoma Quadrangle (Map 2, Project Location) (USGS 1951). 

The Sonoma Valley is mainly comprised of small cities and towns surrounded 

largely by agricultural lands primarily growing wine grapes, with some native woodlands 

and grassland. Many streams and creeks descend from the surrounding mountains to the 

valley floor, most of which merge to form either the Sonoma Creek to the western side of 

the valley or the Nathanson Creek the eastern side of the valley. All of the waterbodies in 

the valley trend north to south terminating at the San Pablo Bay or surrounding 

marshland (USCB 2016). 
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A good understanding of the geology underlying the project can be very helpful 

for the geophysical survey. Evaluation of the soils within the study area can allow for 

better data to be gathered and better calibration of the GPR unit to the surrounding 

environment. Additionally, the geologic environment can also help to determine the 

potential for buried archaeological resources to exist below the surface. 

Geologic Overview 
Soils within the project areas were examined for their clay silt and sand content in 

order to calibrate the GPR unit more precisely. 

The soils underlying the project area are a Pliocene to Holocene alluvium terrace 

surrounded by Tertiary rhyolite and Miocene to Pleistocene sandstone in the Mayacamas 

and Sonoma mountains. The soil underlying the project area belongs to the Huichica 

Series and are characterized by imperfectly drained loam soils characteristic of alluvial 

depositional environments.(USDA 2016) The area is conducive to containing buried 

archaeological deposits and is part of a larger depositional environment. 

These landforms consist mainly of gravel, sand, silt, and clay that were deposited 

by streams emanating from the upland drainages or mountain canyons, and include debris 

flow, mudflows, and braided stream deposit. The fans fom1 a series of gently sloping 

cone-shaped surfaces that often merge with one another on the valley floor to create low

lying "inter-fan" basins. On some fans, levee deposits form a series of long, low ridges 

(i.e. , "levee ridges") of sediment deposited adjacent to active and formerly active stream 

channels (Meyer and Rosenthal 2007:19). 
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Historical Overview 
Spanish and Mexican occupation of the area first began with the founding of the 

Mission on July 4, 1823. The Mission served as the primary population center in the 

Sonoma Valley until the order of secularization was issued on August 9, 1834 (Smilie 

1975 :9,48). The City of Sonoma was originally founded as the Pueblo of Sonoma 

following the order of secularization in 1835 under the authority of Governor Figueroa 

who issued instructions to establish the Presidio and Pueblo of Sonoma on June 24, 1835 

(Smilie 1975:54). The Presidio and Pueblo of Sonoma were put under the control of 

Mariano Vallejo who began granting land to the new established Pueblo of Sonoma to 

accommodate the previous residents of the mission and new colonists arriving to the area 

(Smilie 1975:56-57). Sonoma grew steadily over the next 11 years with the plaza at the 

center point until in June of 1846 when the city was seized by members of ~he Bear Flag 

Revolt and held until they were relieved by the United States Military later that month 

(Snell 1963: 1-2). As a part of the United States, Sonoma continued to grow as new 

settlers moved to the area. 

The first documentation of Sonoma was the recording of Sonoma Plaza and 7 

associated period buildings by Charles Snell in 1963. The recording including the Casa 

Grande, the Blue Wing Inn, and the Mission San Francisco Solano (Snell 1963:3). In 

1973, the Sonoma Plaza and adjacent buildings were reevaluated and expanded to include 

the plaza and 30 neighboring buildings, including the Servants Quarters and the Toscano 

Hotel. The plaza and associated building were combined into the Sonoma Plaza National 

Historic Landmark and listed on the National Register in 1974 (Cox and Mulhern 1973 :4-

17). In 1992, the boundary was increased again to its present size. The 1992 recording 

added many new buildings and differentiated between contributing and noncontributing 
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elements. The boundary was expanded to now include a total of 138 buildings, 5 sites, 1 

structure, and 1 object. Of these elements 88 were found to be contributing and 58 to be 

noncontributing (Crowe 1992:2-5). The 1992 recording expanded the boundaries to 

include most of downtown Sonoma (Crowe 1992:48). 

Ethnographic Overview 
The study is located on the western border of lands traditionally inhabited by the 

Coast Mi wok. The Coast Mi wok are generally comprised of three groups, "the 

Olamentko of Bodega Bay, the Lekahtewut between Petaluma and Freestone, and the 

Hookooeko of Marin County" (Kroeber 1976:273). Two primary dialects are recognized; 

western or Bodega, and southern or Marin, with the southern or Marin being further 

divided between valley and coast (Kelly 1978:414). These dialects are part the Penutian 

linguistic group (Kroeber 1976:272). While not entirely clear, it appears that the Coast 

Miwok people living in the Sonoma area would probably have spoken the valley Marin 

variation of the language. Coast Mi wok territory extended north from San Francisco Bay 

and San Pablo Bay to just south of present day Sebastopol. The western boundary was the 

Pacific Ocean and the eastern boundary appears to be the Mayacamas Mountains between 

Sonoma Valley and Napa Valley. There is some debate as there is evidence for Patwin 

influence from the Napa Valley into the Sonoma Valley, but the area is generally 

accepted as Coast Miwok. The Coast Miwok were bordered by the Pomo to the north, 

Wappo to the nortwest, Patwin to the east, and Coastanoan to the south (Kelly 1978:415). 

Populations in this area, prior to the expansion of the missions north of San Francisco 

Bay, were estimated to be around 72,000 in C.E. 1770, shrinking to 18,000 in C.E. 1830 

after the establishment of the missions and an influx of settlers. This net loss of 

approximately 54,000 people is generally attributed to the introduction of new diseases 



by settlers and attempting to evacuate the mission area when missionaries arrived. 

(Moratto and Fredrickson 1984:573-574) 
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Coast Miwok villages were established primarily near bays and rivers throughout 

the North Bay. Marine foods, such as fish and shellfish, were consumed regularly, though 

not marine mammals. Land animals were also consumed, including large game such as 

bear, elk, and deer and small game such as rabbits, cottontail, wood rats, gophers, and 

squirrels. Fresh greens were eaten, including land based greens and sea kelp, and were 

consumed cooked or raw. Fruits and roots were a more limited part of the diet. Acorns 

were regularly eaten as mush or ground for flower and made into a cake or bread (Kelly 

1978:416-417). 

Coast Miwok dwellings would generally have been conical shaped and 

constructed of a ring of interlocked wood poles covered in grass or tule. Generally, a 

dwelling would accommodate 6 to 10 people. Some of the larger villages also contained 

sweat lodges, dance houses, and a ceremonial chamber. Coast Miwok people had a good 

understanding of property and ownership and functioned on a clamshell bead currency

based economy. Despite significant quantities of clamshell bead currency, there is little 

evidence of vigorous trade (Kelly 1978:418-419). 

Social structure of the Coast Miwok was loose, with larger villages having a chief. 

The important leaders were the "Old Dancers" and the medicine experts. Dancing was a 

very important part of the culture, performed at many occasions. Dance was used when 

someone was sick, when game was killed, for a plentiful harvest, recognizing a new chief, 

etc. Dances were performed by both sexes and "took place on the slightest provocation" 

(Kelly 1978:423). 
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It may be possible to identify some of the structures mentioned above during a 

geophysical investigation. Continued foot traffic over a small space like a dwelling or 

dance house could potentially compact the ground enough to alter its detectible density 

(Conyers 2004:97). 

It is not known how many Native Americans lived at the mission or in what 

location, but mission records from 1832 list a neophyte population 996 people (Smilie 

1975:38). In a painting by Oriana Day showing the exterior of the mission before 1935 

(Figure 1) shows several native structures immediately east of the mission church. 

Unfortunately, this area is currently occupied by private residences and not able to be 

surveyed with GPR, but if there were native structures this close to the mission it is 

possible that they would show up in GPR grid 1 located immediately north of the current 

mission wall. 

Figure 1: Painting by Oriana Day "Exterior view of the mission before 1935". Photo courtesy of the De Young Museum 
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Theoretical Framework 
A management plan is a document designed to take into account effects on 

historic resources from adverse activities that may impact the resources. Management 

plans can provide a framework for determining how to evaluate cultural resources, 

determine impacts to the resources, and how best to manage those impacts to better 

preserve the resources. (FERC, ACHP 2002:2) Management plans can be directed toward 

specific projects and potential impacts, or they can apply broadly to groups of resources 

and evaluate many potential impacts. An interpretative management plan is a more 

specific type of management plan that focuses on how the known resources will be 

interpreted and presented to the public. Interpretative management plans are more 

targeted toward specific resources and can provide a framework for determining how 

specific resources are maintained, evaluated for potential risks, and provide for direction 

on the best ways for the resources to interact with the public (CSP 2011 :3-5). 

In the case of S SHP there are two governing documents directed at management 

and interpretation of the known resources, the Sonoma State Historic Park General Plan 

of 1986, and the Sonoma State Historic Park Interpretation Master Plan of 2011. The 

general plan identifies 6 primary goals, identification of resources, establish policies for 

management, determine visitor activities compatible with the park, determine potential 

visitor impacts to the resources, establish guidelines for restoration and development, and 

provide documentation for the public, legislature, SSHP personnel, and other government 

agencies (SCDPR 1985 :3). Goals for the interpretation master plan are development of an 

interpretative exhibit plan, development of an interpretative signage plan, development of 

a parkwide informational signage plan, to use thematic architecture to differentiate SSHP 

from the community, provide period appropriate amenities, and align merchandizing to 
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park interpretative themes (CSP 2011 :3-5). This thesis attempts to find a balance between 

management and interpretation, drawing guidance from both documents. Potential new 

resources will be evaluated for potential impacts and potential interpretation options will 

be presented with preservation of the resource as the focus. 

Developing a management plan is the goal of this thesis, however, the contents of 

a management plan are not specifically defined. Development of a management plan that 

addresses potential buried resources at SSHP will be based on the review of guidelines 

that are readily available and the review of other successful management plans. Some of 

the guidelines reviewed for this thesis are the 2002 document put out by Federal Energy 

Regulatory Commission (FERC) and the Advisory Council on Historic Preservation 

(ACHP) titled Guidelines for the Development of Historic Properties Management Plans 

for FERC Hydroelectric Projects and the 2004 document from the United States 

Department of Energy (DOE) titled Environmental Guidelines for Development of 

Cultural Resource Management Plans- Update . Some of the existing successful 

management plans reviewed for this thesis are the 2011 document published by Stone 

Fort Consulting, LLC titled United States Army Garrison West Point,· West Point, New 

York Integrated Cultural Resources Management Plan, the 2011 document put out by the 

Fairfax County Park Authority titled Cultural Resource Management Plan 2006-2011, 

the 2005 document by New South Associates titles Savannah River Site 's Cold War Built 

Environment Cultural Resources Management Plan, and the SSHP General Plan and 

Interpretative Master Plan previously mentioned. 

A good place to start when undertaking any cultural resource project are the 

National Park Service (NPS) Secretary of the Interior 's Standards and Guidelines. These 
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documents offer a set of specific professional standards and guidelines for standardizing 

how archaeological data are collected and provide strategies for best practices for historic 

preservation. The Secretary of Interior' s standards provide guidance in several areas that 

will be important to this thesis. Specifically, identification, evaluation, treatment of 

historic properties, and historic preservation will all play an important role in the 

undertaking of this project (NPS 2017). 

This thesis focuses on three primary theoretical areas that will be discussed in 

greater depth later in this chapter. First, what are the elements of successful management 

plans that have succeeded? Management plans can be specific resource or project 

targeted documents or can apply to large areas like cities or counties. While there is not 

always a preset template to follow concerning content, there are several guidelines 

published by various agencies as well as various professional documents that can provide 

a framework for how to create them. Cultural resources management plans tend to be 

documents geared towards a specific project or circumstance. Quite often agencies or 

private entities commission studies as required by the National Historic Preservation Act 

(NHP A) or similar state regulations, but are sometimes unsure of how to proceed if 

important resources are found. Management plans can offer a set procedure for how the 

resources will be maintained or protected. Additionally, as is the case for this thesis, 

management plans can also help direct the treatment of resources in an already controlled 

envirom11ent like SSHP. Topics such as interpretation, protection, looting or damages, etc. 

can be addressed at a deeper level for the benefit of the park and its personnel as well as 

the resources themselves. To help guide this study, many differing management plans and 

guidelines were consulted to develop a framework. 
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Second, this thesis will explore the emerging idea of non-destructive archaeology. 

With new evolving technologies like high-density laser scanners, ground penetrating 

radar, three-dimensional modeling, and immersive virtual experiences it is possible to 

interpret and display archaeological sites and information in ways that present no danger 

to the resources and in some cases, do not even require their excavation (Caggiani et al. 

2012:67). 

Third, the concept of community archaeology will be discussed as it applies to 

SSHP. Archaeological sites, in particular, are often hidden from the public, with the 

exception sites listed on the National Register of Historic Places and state or federal 

historic parks and landmarks. This is often done to preserve and protect the resource but, 

in some cases, an argument can be made for using archaeology for public and community 

enrichment. Specifically, with SSHP, involving the local community in the discovery of 

potentially newly identified resources could strengthen the community' s ties to SSHP and 

offer potential new or greater attendance for the park. 

Developing a Management Plan 
The previously mentioned 2002 document put out by FERC and the ACHP titled 

Guidelines for the Development of Historic Properties Management Plans for FERC 

Hydroelectric Projects lists 13 principles that management plans should contain relative 

to FERC projects. Of those, several stood out as helpful to this thesis. Principle 5 states 

that a Historic Properties Management Plan (HPMP) "should establish management 

priorities and steps to be taken to ensure long-term preservation of historic properties" 

(FERC, ACHP 2002: 12). This should be a goal in most management plans. Management 

plans should not just address the present issues, but also how steps taken today will affect 

resources in the long term. Principle 8 states that a HPMP management plan "should 
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provide for an appropriate level of consultation with others before decisions are made" 

(FERC, ACHP 2002:14). Consultation is a vital part of the management of cultural 

resources, not just consultation with local Native Americans or local agencies, but with 

the local community as well. Principle 12 states that the HPMP should not be a static 

document" (FERC, ACHP 2002: 15). This principle is important for inclusion in a 

management plan because research goals and management strategies are often changing. 

This thesis is being written to address the issues and options available today. However, it 

is equally important to reevaluate, update, or perhaps revise the management plan when 

the management priorities or research goals change. 

The previously mentioned document written by the DOE provides great detail on 

how to develop management plans. This document titled, Environmental Guidelines for 

Development of Cultural Resource Management Plans-Update published 2004, is 

intended to be an instruction manual for creating a management plan and the process 

involved. It also addresses some of the more thematic approaches to management plans 

that are important to consider. Specifically, the document calls attention to the 

importance of stewardship and preservation of the resources and outreach as some of the 

more significant goals of a management plan (DOE 2004:27-29). These themes will be 

crucial in the development of this thesis. 

In addition to published guidelines, existing large and small-scale management 

plans will be reviewed to better tailor this thesis. Of the previously mentioned existing 

management plans reviewed, one in particular will help guide this thesis. The United 

States Army Garrison West Point, Integrated Cultural Resources Management Plan 

(ICRMP) addresses issues that parallel some present at SSHP. Specifically, the West 
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Point ICRMP focus is on "directly supporting quality of life for installation residents and 

military families by maintaining the historic landscapes, architectural standards, and 

visual aesthetics that significantly contribute to the sense of community and 

neighborhood on post; and directly contribute the esprit de corps of the West Point cadets, 

faculty, civilians, and residents" (Stone Fort Consulting 2011 :9-11 ). This notion that 

resources can instill a sense of pride and community in the resident population is an idea 

that should be explored and incorporated into SSHP management plan. The concept of 

community archaeology will be discussed in greater detail later in this section. 

Non-Destructive Archaeology 
Over recent years, the rapid development and deployment of technology has 

opened the door for the pursuit of non-destructive archaeology and interpretation. 

Technologies such as high density laser scanning (laser scanning) and geophysical 

techniques allow for the study of cultural resources without the necessity to impact them. 

(Vozikis et al. 2004:3-4) This thesis aims to use one of the more prominent geophysical 

techniques, GPR, to attempt to locate previously umecorded cultural resources that may 

be present at SSHP and provide management and interpretation options. 

One study that draws a parallel to the work being carried out at SSHP for this 

thesis is the Roman settlement at Egnazia Archaeological Park (EAP) in southern Italy. In 

this case a high resolution geophysical survey was carried out within the surrounding 

agricultural fields of a known archaeological site (Caggiani et al. 2012:67-75). 
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This image (Figure 2) shows how much of the site remained undiscovered within 

the surrounding enviromnent of the known archaeological site. Through the use of this 

non-destructive technique a large amount of data could be gathered and added to the 

known information for EAP without the need to excavate the surrounding property. 

Figure 2: Aerial photograph of Egnazia Archaeological Park overlain with geophysical data (Caggiani et al. 2012:72) 

Additionally, the data gathered was collected in a relatively short amount of time 

compared to traditional techniques. Should EAP decide to pursue excavation in the future, 

researchers would now have a map to guide their efforts in place of traditional testing 

strategies. 

In this case, a different approach was taken regarding interpretation. Through 

analysis of the data in comparison to known similar sites, they were able to identify key 

structures and create a design that allowed the public to experience the portions of the 

buried site. 

This database (Figure 3) was available both online and at park displays and 

computers so that anyone, locally or through the internet, could experience the site 

(Caggiani et al. 2012:74). This method allows for the resource to remain safely 
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underground away from vandalism, looting, or inadvertent damages and still allows 

people to experience the site. 

Parco Ar,cheol~ico di Eenazi~/The Archaeological Park of E nazia 

Piazza portlcata / Arcaded 5qUare 

Tipol ·a .trutrura Kiod of feature edit ici clvili /civil buildings 

Area si . Site area c,tta/Town 

Itinerano sito, ltinera.n- La citta romana/The Roman town 

Peri storico Histori period romano/ roman 

Sta oconservazion dlsaeto/ fa ir 
C-Onsen·auon stat s 

Penodo sea ·o Period of exca,·ation 

Descrizione, Description 

Figure 3: Example of 3-dimensional rendering based off geophysical data and similar sites (Caggiani et al. 2012:73) 

Another example comes from my personal research at a Late-Woodland site in 

Kampsville, Illinois. This site was seasonally excavated by the Center for American 

Archaeology Education Program for approximately 12 years between 1973 and 1985, 

according to project archaeologist Coleen Delany. The project terminated when it was 

determined that data from a majority of the site had been recovered. Recently, faculty at 

the California State University Channel Islands (CSUCI) became interested in 

researching an aspect of the site that was not considered during the original excavations. 

However, since the time of the original excavations the property had been privately sold 

and was now agricultural fields. The landowner was willing to allow a small, targeted, 

excavation so his crops were not heavily impacted. Unfortunately, all that remained from 

the original excavation was a 40-year-old hand drawn map with a local datum that no 

longer existed. I was contacted to partner with CSUCI to perform a non-destructive GPR 

survey at the site to look for the original excavation blocks, orient the original map, and 

look for unexcavated portions of the archaeological site. A large scale GPR survey was 
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performed, made up of 5, 50 by 50 meter (164 x164 foot) survey grids, as well as a few 

smaller grids, that tied together to create an underground map of the site. (Hanes 2011) 

Analysis of the data was able to identify the original block excavation located in 

the southwest corner of the large block grid in figure 04. In addition to relocating the 

original excavation areas, several new anomalies were identified as possible site features. 

Unexpectedly, a previously unknown riverbed was found to be running adjacent to the 

northeast of the site visible in Figure 4. The GPR data allowed new research to be 

undertaken at the site, and for the original maps to be brought into an appropriate spatial 

reference. 

Figure 4: Sub-surface data gathered at the "Audrey site" in Kampsvil1e, Illinois (Hanes 2011) 

Quite often the greatest danger to public archaeological sites are the visitors 

themselves, because, patrons may inadvertently damage sites by simply touching them 

(Deacon 2006:3 85). Similarly, to many other state and federally managed public 

archaeological sites, SSHP offers many of the protected resources to be explored by the 
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public. This presents both an opportunity for education and interaction and a 

complication for preservation. Additionally, while many of the resources are on display 

to the public, many more are not. Many interesting and important resources are hidden 

from the public for various reasons, including safety from unstabilized buildings or 

structures and fear of looting or inadvertent damage, to name a few. Other sites remain 

inaccessible to most people due to their location. Laser scanning provides a unique way 

to protect archaeological sites and present them for research and education. In a study at 

several archaeological sites within Africa, laser scanning was employed as a method for 

preservation and as a means for interested parties from around the world to virtually 

experience the sites (Ruther et al. 2009: 1849). In a large study, a group of researchers 

were able to visually document 19 archaeological sites in Africa. The laser scanner 

allowed the team to take extremely high resolution 3-dimension measurements at each 

site. Later, all the measurements were combined to create a highly detailed digital 

representation of the site with accurate scale measurements (Ruther et al. 2009: 1847-

1856). 

The 3-dimensional renderings generated using this technique are accurate to less 

than a centimeter. Several of the 19 sites documented are not publicly accessible (Ruther 

et al. 2009: 1854). Laser scanning made it possible for interested parties to virtually visit 

the site without causing inadvertent damage or incurring the expense of traveling to 

Africa. Additionally, the scientific community would be able to acquire detailed 

information about the site and conduct independent research, virtually (Figures 5 and 6). 

Non-destructive archaeological methods offer great opportunities for both 

research and public interpretation. These principles can be applied to SSHP in several key 
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ways. Through the use of GPR, possible locations of potential buried resources can be 

identified. This information can then be displayed in a variety of formats that will allow 

for public interaction and future research without the disruption to the resource. 

Figure 6: Laser scan and 3-D rendering of Beta Medahne 
Alem church (Ruther et al. 2009:1849) 

Community Archaeology 

Figure 6: Laser scan and 3-D rendering of Bet Giorgis Church 
(Ruther et al. 2009: 1849) 

Community archaeology is an approach to archaeological research that focuses on 

the idea of bringing the community into as much of the project as possible to explore 

differing views on interpretation of the data. Community archaeology encourages us to 

"see archaeological remains in a new light and to think in new ways about how the past 

informs the present" (Marshall 2002:218). Opening archaeological research up to the 

community can create an atmosphere of inclusion and an open dialog for expressing ideas 

about the past. Adding multiple voices to the discussion of archaeological interpretation 

can serve to "democratize archaeology" (Silverman 2011:154). "One of the most 

rewarding aspects of the dialog is that communities may raise questions about the past 

that archaeologists might not even have contemplated" (Silverman 2011: 154) 

Identifying the communities can present a difficulty to researchers. There can be 

many stakeholders interested in the interpretation of an archaeological site. This can be 

especially problematic when dealing with archaeological sites that may have a history of 
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conflict, like the mission system in California. There are generally two communities that 

emerge, the first is the people that live locally nearby the site (Marshall 2002:216). For 

SSHP this community would be the current residents of the city of Sonoma and the 

immediate vicinity. The second kind of community consists of the descendants of the 

people that once lived at the site (Marshall 2002:216). Looking at SSHP, identifying this 

community is a bit more complicated. The main people in this community would be the 

Native Americans that once lived near or interacted with the mission, and the descendants 

of the missionaries. Involving the descendant community at SSHP will be especially 

important to ensure that no side is marginalized. This point is illustrated by Janet Spector 

in her book What This Awl Means: Feminist Archaeology at a Wahpeton Dakota Village. 

She writes about the archaeological record focusing on one Native American group over 

the other. The main reason that Spector finds is simply that the earlier archaeologists "did 

not know the Dakota people or their language well" (Spector 1993 :60). She found that by 

involving the descendant community that the ~ite was a place where different Native 

American groups came together, not just the group territory traditionally encompassed 

the site (Spector 1993 :65). This is an important parallel, because with SSHP care must be 

taken to ensure that no one group of stakeholders marginalizes another. 

Involving the community with research and interpretation at SSHP may offer the 

park a greater understanding of life at the mission, especially because much of the 

mission records were accidently destroyed (Smilie 1975:119). 

At the beginning of this project informal conversations took place with several 

senior California State Parks personnel, E. Breck Parkman, Senior State Archaeologist 

Bay Area District, Vince Anibale, Sector Superintendent Bay Area District, and Alex 
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Coburn, Park Interpretative Specialist Sonoma Sector. These conversations have shown 

that the local residents have a strong attachment to the history of the area and are very 

interested in SSHP. Finding ways to include everyone in new and existing research 

conducted at SSHP will hopefully help forge a strong bond between SSHP and the local 

community. 

The primary focus of this thesis is to develop a management plan for addressing 

the unique concerns of buried resources. It has only been recently that the capability to 

address this issue has become more viable. With the ongoing curation crisis, looting, and 

inadvertent site destruction, the idea of leaving a site buried if it will not be immediately 

impacted may make sense. However, in the case of SSHP, knowing that a potentially 

significant buried resource may exist also opens the door for including the community in 

the direction of the research. It presents the opportunity to develop non-destructive 

interpretation options while keeping the buried resource protected underground. 

Additionally, if excavation is the chosen path, there is also the opportunity to include the 

community in the process. Community inclusion over the potential buried resources and 

possible public excavation may represent a significant community interaction and 

educational opportunity for the park. The knowledge of a potential buried resource 

presents many different options for how management of buried resources can be 

addressed. 

A project that took place in Quseir, Egypt, helps illustrate this strategy. This 

project was conceived in 1999, as the large-scale excavation of the ancient Roman site, 

Myos Hormos, was getting underway (Moser et al. 2002:220). The "aim of the project is 

to involve the local community in all aspects of the archaeological enterprise, 
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culminating in the creation of a heritage centre that presents the findings from the 

excavations to the people of Quseir and tourists visiting the area" (Moser et al. 2002:221). 

This may seem like a common-sense idea, but it goes against how archaeology is 

sometimes practiced. Field biases can lead to archaeologists following a certain line of 

thinking and not looking at the whole picture, resulting in conflicting representations of 

the history of an area and can be especially noticeable when comparing oral histories to 

the archaeological record (Spector 1993: 150). This project attempted to bring 

stakeholders to the table as equals in order to show the heritage of the area. The project 

had seven key components "including communication and collaboration, employment 

and training, public presentation, interviews and oral history, educational resources, a 

photographic and video archive, and community controlled merchandising" (Moser et al. 

2002:220). Openness and collaboration with the local population and community was 

used at every stage by project organizers. Accomplishing this collaborative goal required 

giving up some control over the direction of the project, however, doing so created much 

more vested interest from the community in the shared history (Moser et al. 2002:229). 

By partnering with local community organizations, schools, and museums, the local 

residents were presented with new educational and vocational opportunities. The 

community was provided education in archaeological techniques and assisted in as much 

if the excavation as possible. Through the shared experience of working to uncover 

history, a valuable bond was formed between the project archaeologists and the 

community. This bond facilitated the sharing of oral histories and local knowledge that 

would be incorporated into the heritage center (Moser et al. 2002:235-242). This is an 

ongoing project, so the effectiveness of community involvement remains to be seen. 
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However, an interesting template for ways to involve the community and illustrate the 

many benefits that come with it has been provided through this project. "Doing 

community archaeology demands making fundamental changes to our disciplinary 

practice . .. Interviews and discussions with members of the community have highlighted 

alternative perceptions of the past in Quseir, and, through the incorporation of these 

perspectives, a more comprehensive understanding of the site is attained" (Moser et al. 

2002:243). 

Another case study that helps illustrate this theory and draws some parallels with 

SSHP is a project from Fiji that focused on the idea of "vanua" or homeland. Fiji has a 

difficult situation when it comes to preserving archaeological sites. Economic factors on 

the island force history and cultural resources to be viewed as luxuries, therefore historic 

preservation rarely receives support from the government. The lack of resources is so 

great that the government of Fiji decided to relinquish control and wrote into law that the 

Fiji Museum has the authority to "declare sites to be national monuments and to acquire 

those monuments where appropriate" (Crosby 2002:365). Funding restrictions were so 

severe that, at the time of this article ' s publication, only one site (Wasavulu) had been 

declared a national archaeological monument. A separate, independently funded, group 

called the National Trust has purchased a few archaeological sites and maintains them in 

consultation with the Fiji Museum. The lack of civic interest and financial burden makes 

preserving and protecting archaeological resources a secondary issue to more pressing 

needs. This lack of protection has led to almost all of Fiji ' s archaeological sites to be 

looted and vandalized (Crosby 2002:365). 
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Many native residents of Fiji have an interest in their history and preservation of 

what remains, however, they have no outlet and direction to invest. Through the help of 

the Fiji Museum and the National Trust, a committee was created to explore the interest 

of the resident population with maintaining their history and archaeological sites. This 

committee was made up of trained archaeologists, local administrators, museum 

representatives, and interested residents. The primary focus of the project was based on 

the Fijian concept of vauna, translated to mean home or land (Crosby 2002:369). The 

group was trying to capitalize on one resource that Fiji does have, tourism. Although it is 

run by non-native interests and the local economy does not benefit that much, it, none the 

less, brings tourists to the islands. With the growing trend of eco-tourism, tourists are 

becoming more and more interested in learning about and spending time with the people 

at their destination rather than staying behind the walls of their resort. This trend 

presented an opportunity for the Fijian people and their cultural resources. 

The committee decided to conduct a test at a well-known local archaeological site, 

Waikatakata. The site was surveyed and fully documented by the museum's 

archaeologists. The local people helped clear the overgrown vegetation and clean up any 

vandalism, under the direction of the museum. Walking trails and signage were installed 

and knowledgeable native people signed up to provide guided tours and talk about their 

history (Crosby 2002:371). Unfortunately, after initial success, the experiment failed. 

This was not due to a lack of interest by the tourists, rather disagreement among the 

stakeholders. Questions such as proceed distribution, control of the site, and authority, 

complicated the process and the committee eventually fell apart and cultural heritage 

returned to its previous state. The biggest divide came from the perception that the native 
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population felt that they were being told what to do instead of being asked to contribute 

(Crosby 2002:273). This may seem inconsequential, but it gets to the heart of community 

archaeology. Their problems stem back to the divide between the trained management 

not respecting the native viewpoint. 

While this initial experiment did fail , it sparked interest in other places in Fiji. 

Other native groups began to collaborate and discuss their collective heritage and history. 

In a second attempt, the same initial model was followed, however, the native people had 

an equal say in the direction and development of their archaeological sites. This helped 

foster the Fijians concept of "vanua" because they were now equally responsible for the 

protection and preservation of their archaeological resources. Additionally, looting and 

vandalism dropped significantly (Crosby 2002:374-375). This attempt met with much 

greater success with the management more integrated. As the project expanded, a new 

govermnent sponsored committee was created to oversee development of these cultural 

parks, the National Steering Committee, with membership drawing equally from 

govermnent officials, archaeologists, and native representatives. After a few years of 

cooperation and financial success, several additional cultural parks have opened 

providing a sense of pride to the native population. They get to share their history with 

the tourists and have an influence in how that history is portrayed. 

Local Applications 
These case studies may not seem to have that much in common with SSHP, but 

the basic ideas may be of beneficial to SSHP in the future. Over the course of this project 

inf01mal conversations took place with various members of the public. This was 

especially prevalent during the field component of the project. Numerous members of the 

local community approached me to tell me their stories and theories about undiscovered 
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mission components, and to ask questions about new research into SSHP. Conversations 

with residents of Sonoma indicate a large amount of public interest in SSHP. In addition 

to the local Sonoma community, the Native American groups also have a stake in the 

information portrayed at the mission. During the field portion of this project informal 

conversations with Nick Tipon, member of the Federated Indians of Graton Rancheria 

(Graton Rancheria), took place. Mr. Tipon shared that he and his fellow members of 

Graton Rancheria were very concerned with how information was interpreted at SSHP, 

specifically in relation to the mission. He expressed that he has been happy with the 

relationship with SSHP and would welcome the opportunity to be involved with any new 

research. Should the information provided by the GPR study prove to be an important 

resource, it may be of benefit to the park to bring all stakeholders to the table to have an 

open discussion about how to proceed with the newly identified resources. 
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Ill. SSHP HISTORY 

In this chapter the history of SSHP will be discussed to provide a background into 

the resources and how GPR can provide valuable information into potentially unrecorded 

elements. SSHP was founded in 1909 with the acquisition of the mission property (CSP 

2016). In 1933, the Mariano Vallejo estate was purchased along with 20 acres of property. 

In 1958, the Toscano Hotel, Servants Quarters, and Sonoma Barracks were added as well 

as the open land around them. The Blue Wing Inn was the last resource to be added to 

SSHP in 1968 (SPSHPA 2016). As the various elements of the park were acquired the 

available property surrounding them was also purchased. Because of this SSHP presents 

a good opportunity for exploration with GPR as CSP has continually maintained the 

associated land and not constructed many new structures. For example, General Vallejo ' s 

Casa Grande burned down in 1867, but much of the property that it used to sit on has 

remained relatively untouched (SPSHPA 2016). GPR is particularly well suited for use at 

SSHP because of the probability of locating buried foundations and building footprints. 

The foundations and the compacted earth should stand out from their surrounding soils. 

Following the prior archaeological work undertaken at SSHP and with the knowledge and 

direction from the staff at CSP it should be possible to locate undocumented resources 

within the park. 

HISTORIC OVERVIEW OF SONOMA STATE HISTORIC PARK 

Elements of the Park 
SSHP is made up of six primary components: Mission San Francisco Solano, the 

Blue Wing Inn, Sonoma Barracks, the Toscano Hotel, the Servants ' Quarters (the 

remains of La Casa Grande), and Vallejo ' s Home (Lachryma Montis) (CSP 2016). 
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The Blue Wing Inn 

Figure 7: View from North-East (Front) - Blue Wing Inn 1933. Courtesy of Library of Congress HABS CAL,49-SON0,3--1 

The Blue Wing Inn (Figure 7) is a long, low adobe building located between 133 

and 135 East Spain Street, directly across from the Mission. The building' s name is 

derived from its use as a gold rush saloon and gambling hall. Originally, the building had 

only one story (SPSHPA 2016). The Blue Wing Inn was originally constructed as a 

single-story adobe between 1836 and 1836. In 1849, the building was purchased by 

James C. Cooper and Thomas Spriggs. They added an additional 9 meters (30 feet) to the 

building and constructed the second story; the new building was named the Sonoma Inn. 

In 1851 , it was renamed the Blue Wing Inn and operated as a hotel until 1856, when it 

was turned into a residence, saloon, and gambling hall. The building was renovated and 

restored in 1948 (Crowe 1992:76). The Blue Wing was acquired by the State of 

California in 1968, and was used as a residence and a gift shop (SPSHPA 2016). 

I 

I 
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Currently the Blue Wing is undergoing renovations to house future park offices. The Blue 

Wing Inn is a contributing element of the Sonoma Plaza Historic District; the Sonoma 

Plaza has also been designated a California Historic Landmark (Crowe 1992). 

Sonoma Barracks 

Figure 8: Sonoma Barracks as it exists today. Photo by P. Hanes 

The Sonoma Barracks (Figure 8) is located at the northwest comer of East Spain 

Street and East First Street. The building was originally constructed in 1840, under the 

direction of General M. G. Vallejo for the purpose of housing approximately 50 soldiers 

(Crowe 1992:190). General Vallejo moved his troops into the Sonoma Barracks in 1834, 

under instruction from the commandant of the Presidio of San Francisco. Until 1846, the 

Sonoma Barracks served as headquarters of General Vallejo the Commandant of the 

Frontera del Norte (SPSHPA 2016). Until 1846, this would serve as a major Mexican 

military outpost and primary line of defense. On June 16 1846, the Sonoma Barracks was 

taken over by members of the Bear Flag Party (Smilie 1975:87). The Sonoma Barracks 

was used to house members of the United States military until 1851, following military 

occupation, the barracks was used for General Vallejo's wine storage and later, a general 
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store (Crowe 1992:190). The building was purchased by the State of California in 1958, 

stabilized and partially restored in 1974 (Crowe 1992:190). Presently, the Sonoma 

Barracks is currently open to visitors of Sonoma State Historic Park. The Sonoma 

Barracks is listed as a contributing element to the Sonoma Plaza Historic District on the 

NRHP and has been designated a California Historic Landmark (Crowe 1992). 

The Toscano Hotel 

Figure 9: The Toscano Hotel as it exists today. Photo by P. Hanes 

The Toscano Hotel (Figure 9) was constructed between 1857 and 1858 by 

Dorothea Nathanson as a "retail store and rental library called Nathanson's" (Garavaglia 

Architecture 2013:16). In 1886, it was purchased Settimo Ciucci and Leonido Quartaroli 

and converted into the Toscano Hotel, named for their birthplace of Tuscany, Italy 

(Crowe 1992:34). The hotel was known as a working-class hotel and largely serviced an 

immigrant population (SPSHPA 2016). For approximately 20 years, the Toscano was 

quite prosperous and the owners were able to expand, adding a kitchen and dining facility 

in 1902, and an additional habitation building in 1903 (Crowe 1992:286-287). The 
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Toscano was in operation until 1955, when it closed and was subsequently sold to the 

State of California in 1957. During the 1960s and 1970s, the Sonoma League for Historic 

Preservation and the State Office of Architecture begin restoration of the Toscano Hotel 

(Garavaglia Architecture 2013:30). The kitchen and dining annex was renovated and 

open to the public during the 1980s (Garavaglia Architecture 2013:30). Today, the 

Toscano Hotel serves as an 1860's period display, interpretative center, and park offices. 

The Toscano Hotel is listed as a contributing element of the Sonoma Plaza Historic 

District on the NRHP and has been designated a California Historic Landmark (Crowe 

1992). 

The Servants' Quarters {Remnants of La Casa Grande) 

Figure 10: Photocopy of drawing (before 1846) General View of Mission (right), Barracks (to left of Mission) & General Vallejo 
residence (center, with tower). Photo courtesy of Library of Congress HABS CAL,49-SONO,2--8 
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The Servants' Quarters (Figure 10) represent the only part of General Vallejo 's 

original residence, La Casa Grande, that remains today in Sonoma. Casa Grande was 

constructed from 1836 through 1840, with the servants ' quarters being constructed in 

183 7. "The structure was the center of the Sonoma Pueblo administration and social life 

of its period" (Crowe 1992:191). Vallejo resided at Casa Grande until his pem1anent 

home, Lachryma Montis, was constructed in 1852. Shortly after, in 1853, La Casa 

Grande was occupied by St. Mary' s Hall for Young Ladies until the summer of 1856, 

when a diphtheria outbreak killed four students and permanently closed the school 

(Garavaglia Architecture 2013:16). Following the closure of the school, Casa Grande was 

occupied by retail stores and the city council chamber until 1867, when on February 12, 

Casa Grande burned down (SPSHPA 2016). 

The adjacent Servants ' Quarters, did survive and served several different purposes 

over the years. "Beginning in 1888 and through at least 1897, Sanborn maps indicate that 

the building housed tenements with a wine cellar on the first floor" ( Garavaglia 

Architecture 2013:16). By 1911 , the Casa Grande Servants ' Quarters served as lodging 

on the second floor and wine storage on the first floor (Sanborn Fire Insurance Map from 

Sonoma, Sonoma County, California 1911). Later uses for the Servants' Quarters are not 

known. At present, the Servants' Quarters is vacant and not publicly accessible. The 

Servant's Quarters is listed as an element of the Sonoma Plaza Historic District on the 

NRHP and has been designated a California Historic Landmark (Crowe 1992). 
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Vallejo Home (Lachryma Montis) 

Figure 11: General Vallejo House, Feb. 12, 1934 View from south-west (front). Photo courtesy of Library of Congress HABS 
CAL,49-SON0,5--1 

Originally constructed in 1852, the Lachryma Montis estate (Figure 11) served as 

the primary residence for General Mariano Guadalupe Vallejo and his family (Garavaglia 

Architecture 2013:12). The estate name, Lachryma Montis (Mountain Tear), comes from 

the Native American name for the mountain spring located on the property, Chiucuyem 

(Crying Mountain), translated into Latin (SPSHPA 2016). The Vallejo Home was 

originally recorded as a "typical Atlantic Seaboard dwelling of the early 1850' s" (Welts 

1970:1). Additional structures on the property are a prefabricated two story storehouse, 

known as the "Swiss Chalet", a three room kitchen, a small one-room cabin, and a one-

room latticed and enclosed summer house (Welts 1970:2). The "Swiss Chalet" was 

constructed with prefabricated timbers that Vallejo had specially imported from Europe 
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and was used to house wine and produce. Eventually, the building was converted for 

residential use and currently serves as a museum and interpretative center (SPSHP A 

2016). 

Mission San Francisco Solano 
Mission San Francisco Solano was founded on July 4th 1823, by Father Jose 

Altimira. Fr. Altimira was an eager young priest who was in charge of Mission San 

Francisco de Asis. Dissatisfied with the slow pace at Mission San Francisco de Asis, Fr. 

Altimira petitioned for Mission San Rafael Arcangel to be joined with Mission San 

Francisco de Asis then transferred to a new location to the north in the country of the 

Petalumas or Canicaimos (Smilie 1975 :5). Construction for the first chapel began in 

August of 1823, and was completed in April of 1824. The original chapel was a simple 

small church measuring approximately 29 meters (96 feet) by 7 meters (22 feet) and 

consisted of a wooden structure plastered with whitewashed mud (Bennyhoff and 

Elsasser 1954:4). During the construction of the first church, Fr. Presidente Sarria wrote a 

letter to Governor Arguello explaining that the mission consolidation and transfer 

requested by Fr. Altimira was not approved by the church. Fr. Altimira was immediately 

told to stop work until the situation could be addressed (Smilie 197 5: 1 7). 

Furious with this request to stop, Fr. Altimira began conversing with Governor 

Arguello and church leaders demanding his request be approved. During September of 

1823, a compromise was reached that stated that Mission San Francisco de Asis would 

remain at its current location and Mission San Rafael Arcangel would retain its 

independence and also remain at its current location. It was decided that a new mission 

would be commissioned by Fr. Altimira in the valley of the Sonomans (Smilie 197 5: 18). 

Construction at Mission San Francisco Solano was slow, due to a shortage of labor. 
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Because of the politics surrounding the founding of the mission, Fr. Altimira was not able 

to bring any of the labor force from either Missions San Francisco de Asis or San Rafael ' 

Archangel. Fr. Altimira struggled to develop a labor force , in fact, for his first year the 

1823, annual report showed O baptisms, 1 marriage, 1 death, and 482 Native Americans 

visiting the mission (Smilie 1975 :20). Over the next few years, things improved, and by 

the end of 1825, the annual report showed 100 baptized, 24 married, 41 buried, and a 

Native American population of 338 males and 256 females. Just as he was beginning to 

show success, a small group of Native Americans became hostile and set fire to some of 

the mission buildings. This event led Fr. Altimira to immediately leave the mission to 

return to Mission San Francisco di Asis (Smilie 1975:22-24). Due to the difficulties 

experienced at Mission San Francisco Solano, a new leader was carefully chosen. Padre 

Buenaventura Fortuny, a 20-year veteran of Mission San Jose, was chosen due to his 

experience working with Native Americans and because he was known for being a quiet 

simple man who took great care of the Native American population. Upon arrival, Padre 

Fortuny found the mission in disarray, and immediately set about repairing buildings and 

meeting with Native Americans. By the end of his first year, he reported 107 baptisms 

and 641 neophytes at the mission (Smilie 1975 :26-27). Padre Fortuny was known as the 

"builder padre", and it was under his control that Mission San Francisco Solano 

flourished. 

Mission records indicate a great period of peace and prosperity for the mission. 

From 1826 to 1833, many new buildings were constructed culminating in the completion 

of the adobe church in 1833 (Smilie 1975:37-40). The exact layout of the mission has 

been the subject of debate over the years. Initially, it was thought that the location of the 



44 

existing chapel today was that of the primary mission church. During excavations in 1954, 

it was determined that the adobe church (Figure 12), mentioned in literature and mission 

record, was constructed in 1832 and erected on the southwest comer of the mission 

complex (Bennyhoff and Elsasser 1954:4). 

PRINTl~G, 
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a. /854 Ground plan of Sonoma Mission 

Figure 12: 1854 Ground plan of Sonoma Mission, Drawing by J. Bennyhoff and A Elsasser (Bennyhoff and Elsasser 1954) 

Later excavations and research by Treganza placed construction of the first adobe 

church between 1827 and 1832, on the southeast corner of the mission (Figure 13), 

between the mission courtyard and priest's cottage (Treganza 1954:5). 

This discrepancy in location is tied to the fate of the adobe church. A statement by 

Salvador Vallejo reads "Father Quijas sought to raise the height of the church about 6 

feet, but no sooner had the roof been removed than a furious rain storm followed and 

caused the wall to crumble to pieces" (Bennyhoff and Elsasser 1954). Although no 

specific date is provided for this quote, Fr. Quijas signed the mission records between 

183 3 and 1840 and church records indicate a new chapel being completed in 1840 on the 
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site of the original wooden chapel, so it is presumed that the adobe church collapsed 

between 1833 and 1838. (Bennyhoff 1952). According to Treganza, there is little 

evidence for any other structures being constructed at that location following the collapse 

of the adobe church (Treganza 1954:5). 
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Figure 13 : Map layout according to Treganza (Treganza 1954: 12) 
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Most of the written descriptions of the adobe church come from the Vallejo 

family's recollections. An 1832 mission report listed the adobe church as 46 meters (152 

feet) long by 10 meters (33 feet) wide and 9 meters (30 feet) high. Similarly, a statement 

by Salvador Vallejo, indicated that the new church was approximately four times larger 

than the original wooden church (Bennyhoff and Elsasser 1954:68-69). There are several 

works of art that strengthen the Treganza argument for the location of the large mission 

church. In figure 14, a painting by Oriana Day, both mission churches are clearly visible 

Figure 14: Photocopy of painting (Oriana Day, 1879). Courtesy of the De Young Museum 

at the Mission. 

In 1834, Governor Figueroa, under political pressure, issued Mission 

Secularization, "Reglamento Provisional para la Secularizacion de las Misiones de la Alta 

California, 9 de Agusto, 1834." The missions were to be closed and turned into towns, 
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where possible, the Mission lands were to be given to each head of family, and to all 20 

years and older with no_ lots larger 400 varas, approximately 332 meters (1089 feet) , 

square or smaller than 100 varas, approximately 83 meters (272 feet), square (Smilie 

1975:48). With the dissolution of the mission system and the founding of the Pueblo of 

Sonoma there was much confusion and many power struggles. Fr. Quijas remained at the 

Mission to oversee the secularization with the help of Salvador Vallejo, and to maintain a 

religious presence. This proved to be a complicated relationship and Major-Domo Ortega 

intervened due to complaints of neophyte abuse. There was little resolution, and many of 

the Native Americans abandoned their land and animals to return to their previous homes. 

To make matters worse, in the winter of 1837 and 1838, small pox spread through the 

area and an estimated 60,000 to 70,000 Native Americans died. In 1840, reports only 

listed 89 male and 45 female Native Americans left at the fonner Mission (Smilie 

1975:55-73). 

In 1840, Mariano Vallejo commissioned the construction of a small church at the 

location of the original wooden church, reported to be approximately 30.5 meters (100 

feet) long by 5 meters (16 feet) wide and 5.5 meters (18 feet) tall. It is likely that the 

remnants from the adobe church were used in construction of the new church (Bennyhoff 

and Elsasser 1954:9). The new church remained in service for a number of years, being 

used by Vallejo's troops and the growing population of Sonoma (Treganza 1954:5). In 

1846, Sonoma was the site of a revolution by the Bear Flaggers, a group of people who 

decided that they no longer wanted to live under Mexican rule and declared California an 

independent republic by raising the Bear Flag in Sonoma Plaza. The Bear Flaggers took 

the leadership of Sonoma prisoner and held the pueblo until the arrival of the American 
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military 25 days later, when the California Republic became part of the United States 

(Smilie 1975:89-91). The American military took up residence at the Sonoma Barracks, 

and it remained a military post for many years. With this new influx of military personnel, 

American settlers soon followed. Over the years, the old Mission church fell into 

disrepair until the Catholic Church filed claim to the property in 1853. By 1857, the old 

mission property had been restored and the chapel was to serve as a parish church 

(Bennyhoff and Elsasser 1954: 10). 

Through the next two decades, the church saw continued use as the Saint Francis 

Solano Parish Church. In 1879, the railroad arrived in Sonoma and, with it, many new 

settlers. It was determined, by Archbishop Joseph Alemany, that the parish at St. Francis 

Solano no longer served the needs of the growing population and a new church was 

commissioned nearby (Smilie 1975:110-115). With the new church being built, there was 

no longer a need for St. Francis Solano, so it was sold in 1881 to S. Schocken (Bennyhoff 

and Elsasser 1954: 10). Over the years, the buildings of the St. Francis Solano Parish and 

formerly Mission San Francisco Solano served various purposes. According to the 1888 

Sanborn map, the old mission was converted into the Old Sonoma Winery with the 

church being used for grain and hay storage (Sanborn Company 1888). During the 1890s, 

the mission was primarily used for storage for local businesses. Little was done as far as 

upkeep to the building, except for maintenance of the roof to keep the storage dry (Smilie 

1975:119). Left in disrepair, all that was left of the mission were dilapidated buildings 

and the mission's legacy, which was damaged during the summer of 1896. The new 

church was accidently destroyed, along with all the records, books, vestments, and 

furniture from Mission San Francisco Solano, when Father White was burning off grass 
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near the new church on Napa Street and set fire to the church (Smilie 1975:119). In 1903, 

there was a change of fate for the old Mission when the Sonoma Valley Woman's Club, 

The California Historic Landmarks League, the Native Sons and Daughters of the Golden 

West, and William Randolf Hearst, gathered funds to purchase and rehabilitate the 

Mission. Over the next three years, much of the mission was restored to its original 

condition. With the project completed William Randolf Hearst, trustee, deeded the 

property to the State of California. Twenty-six days later, came the 1906 earthquake. 

When the earthquake struck, the building remained standing, however there was 

significant, unseen, structural damage. A few years later, a large portion of the church 

and adjacent structures exhibited significant damage, and many collapsed (Figure 15) 

(Smilie 1975:125). 

Figure 15 : Photocopy of photograph Exterior view of south front of mission in ruins, 1909. Photo courtesy of California 
State Librarv 
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Once again, funds were raised to revive the Mission, this time by the State of 

California. The State legislature appropriated 5,000 dollars (approximately 140,000 

dollars today) for the project. The mission was opened to the public in 1914. Even the 

original mission bell was found in San Francisco and returned to Sonoma. In 1926, 

Mission San Francisco Solano was designated California Historical Monument Number 3. 

In the year following, the Mission was turned over to the newly created State Parks 

Commission, who managed the facility until the formation of Sonoma State Historic Park 

in 1958 (Smilie 1975:120-113). Today, the Mission serves as an interpretive center and 

exhibit space and is the cornerstone of Sonoma State Historic Park. 

Taking into account the history of SSHP, the depositional soils, and higher 

probability for existence of buried archaeological resources, SSHP represents an ideal 

location for exploration with ground penetrating radar. New resources found during 

geophysical investigations could contribute to the rich history of Sonoma and its people. 



IV. FIELD METHODS 

In this chapter I will describe the archival research, informal interviews and 

discussions, and field strategy. 
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Archival research was carried out as several places to better develop an 

understanding of the resources and history at SSHP. The California Historical Resources 

Information System (CHRIS) in Rohnert Park, California was visited to gather 

archaeological site records for the previously recorded resources present at SSHP and to 

help build a cultural background for SSHP. Local history collections and the Sonoma 

State University library in Rohnert Park, California, the Sonoma County library is Santa 

Rosa, California, and libraries in Solano and Napa Counties were visited to search for 

documents pertaining to the history of the City of Sonoma and its residents. Records at 

SSHP offices were reviewed for information about resources and inventories that may not 

be on file at CHRIS and for additional infonnation about the history of Sonoma. 

To complement the archival record infonnal interviews and discussions were 

conducted with staff members at SSHP, members of the Sonoma County Historical 

Society (SCHS), and with members of the public that expressed interest in the research 

being conducted for this thesis. SSHP personnel greatly helped guide the research for this 

project, specifically, E. Breck Parkman, Senior State Archaeologist Bay Area District, 

Vince Anibale, Sector Superintendent Bay Area District, and Alex Coburn, Park 

Interpretative Specialist Sonoma Sector. These individuals in conjunction with several 

docents and other SSHP representatives used a combination of their knowledge of SSHP 

and the archival record to help identify specific portions of SSHP that would be the most 
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likely to contain buried resources and to help with analysis of the data gathered. 

Conversations with several members of the Sonoma County Historical Society, 

specifically Jeremy Nichols (President SCHS) helped illustrate the history of SSHP and 

the City of Sonoma, and identify locations and individuals that may contain additional 

information. During the field work for this project several members of the public 

volunteered to assist in the data gathering and offered their knowledge about the history 

of the area. Pulling together infonnation from various sources was instrumental in 

formulating a targeted GPR survey plan. Without the help and guidance from SSHP, 

SCHS, and members of the public it may not have been possible to pinpoint survey 

locations accurately. 

This thesis aims to use existing methods and theories to address the growing 

concern of how to best manage and protect buried resources at S SHP. This idea is 

predicated upon actually finding buried resources at SSHP. The first step in field research, 

for this thesis was determine which geophysical technique will best locate potential 

resources. In this case, GPR was employed. Through meetings and conversations with 

senior personnel at SSHP and the archival research several areas were chosen for 

geophysical investigation, with field work carried out during July and November of 2015. 

In addition to conducting new geophysical surveys, data from several prior GPR surveys 

was also reviewed. Once all the field data were collected, it was processed and cleaned in 

an effort to provide 2-dimensional images displaying the entire survey grid in 5 cm (2 in) 

to 10 cm ( 4 in) depth increments. Following processing, the data was analyzed for the 

presence of anomalies that would indicate buried resources. Should buried resources be 

suspected, the data was then reviewed with SSHP personnel in an effort to hypothesize 
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what the buried anomalies may represent. No excavation or subsurface ground disturbing 

testing was conducted for this thesis . If the anomalies were thought to represent 

significant buried resources, then ideas for possible management strategies for those 

resources were developed. 

GROUND PENETRATING RADAR 
As previously stated, the chosen method for geophysical investigation at SSHP 

was ground penetrating radar. There are four primary geophysical techniques that offer 

different options for subsurface imaging. Magnetometry is the only one of the four that 

employs a passive approach. A magnetometer does not send out a signal, instead, it 

measures changes in the earth's magnetic field that are influenced by soils and buried 

materials (Conyers 2004:3). This method has had success within archaeology because 

one of the most common chemical processes that can change a magnetic field is burning. 

This method tends to primarily locate the ferrous metals, the presence of heat-altered 

items, and significant changes to uniform soils from impacts like excavation. 

The other three primary methods of geophysical investigation use active devices, 

meaning, they send a signal into the ground and measure the return of that signal to detect 

anomalies. The resistivity method works by transmitting electrical current into the ground 

and measuring how that current changes as it passes through various obstructions. 

Similarly, the electromagnetic conductivity method works by introducing an 

electromagnetic field into the ground and measuring the electric and magnetic properties 

of the ground (Conyers 2004:3-4) . The ground penetrating radar method works by 

transmitting radio waves into the ground and measuring their return to a receiving 

antenna. GPR was chosen because it offers the most balanced approach and most reliable 
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data sets for geophysical investigations. GPR will be discussed in more depth later in this 

section. 

Ground penetrating radar is not a new technology; it was originally invented 

following aerial radar. GPR was initially used to study glaciers in the 1920s. Over the 

years, GPR served as a military and commercial technology, prohibitively expensive for 

most private or academic endeavors (Conyers and Goodman 1997:15-18). Gradually, the 

equipment dropped in price as antennas and receivers became more efficient and easier to 

construct. During the 1970s and 1980s, GPR became more widely utilized as it was now 

affordable for many more applications. While it has been used in archaeology for a 

significant period of time, the capability for higher level data processing is a relatively 

new ability. Only with the use of modem computers has it been possible to compile the 

large amount of radar data into cohesive data sets and models. 

GPR works on a very simple principle. Radio waves are introduced from a 

transmitter at a fixed frequency. Those radio waves are transmitted through the ground. 

As they travel, they penetrate various objects and speed up or slow down depending on 

density. Some of those waves are reflected back to the unit and measured in time from 

when that wave was sent. Anomalies of varying densities will react differently to the 

waves and generate specific signatures (Leopold et al. 2008 :519). All of this happens at 

incredibly high speeds. The time measurements of the radio waves are measured in 

nanoseconds or one-thousandth of a second. As an example of the amount of data 

generated during survey, for this project, radio waves were transmitted every 2 linear 

centimeters (.7 in) and each scan was sampled by the unit 512 times. This immense 

amount of raw data is the reason modem computers have been able to bring forth a new 
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generation of GPR capabilities. As the radio waves impact an anomaly, they begin to 

form a parabolic shape as some scatter and some are returned to the receiver. The image 

on the right is a composite of the entire survey grid compiled together and presented in 10 

cm (4 inch) to 20 cm (8 inch) depth increments. The color variation is a representation of 

the reflected radio waves back to the receiver with blue indicating low reflection or 

uniform density and scaling to red indicating higher reflection or high density variation. 

By combining all the time slices together, it becomes possible to generate a 3-

dimensional model of the subsurface environment (Figure 16). 
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Figure 16: 3-dimensional rendering of possible burials in a pioneer cemetery. Image courtesy of Wave Consulting 

One of the distinct advantages of GPR, compared to other geophysical techniques, 

is the ability to partially control depth and resolution. As previously mentioned, GPR 

utilizes radio waves, these waves are transmitted in sine wave form at varying size or 

amplitude depending on the frequency used. This gives the operator the ability to tailor 

the survey with respect to the anticipated target GPR is generally conducted between the 

frequencies of 100 MHz to 900 MHz for archaeological investigations. The lower the 

frequency, the deeper the waves can penetrate the earth. For example, a 100 MHz wave is 

capable of penetrating a depth of approximately 15 meters ( 50 feet), while a 900 MHz 

wave can penetrate only approximately 1 meter (3 feet). The tradeoff is that the GPR unit 

can only resolve an object approximately¼ to½ the amplitude in size (Leopold et al. 
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2008:520). For example, a 100 MHz antenna can reach great depth, but can only resolve 

objects 1 meter (3 feet) or larger, while a 900 MHz antenna may only reach a depth of 1 

meter (3 feet) but can resolve objects 7cm - 14 cm (3 inches - 6 inches) and larger. For 

this survey, a 400 MHz antenna was used allowing for a penetration depth ofup to 3.5 

meters (12 feet) and a resolution between 20 cm - 40 cm (9 to 16 inches). 

SURVEY GRIDS 
There are two primary ways to collect GPR data. The first method collection 

utilizes the raw data visible on the GPR screen while performing an arbitrary survey 

(Conyers 2004:34-39). This collection method is often seen being employed in television 

programs, both fictional and non-fictional. This method can be very useful when the 

environment is not conducive to organized grids, when a high level of detail is not 

necessary, or when time is a significant issue as this method is substantially faster. An 

experienced operator can identify anomalies on the fly, however, it is impossible to 

determine the size and shape of those anomalies using this method ( Conyers and 

Goodman 1997:47-50) 

The second primary method is collecting data in organized grids. This process can 

be time consuming, but allows for more post data processing options. Using the example 

of the 400MHz antenna used for this survey, this process will be illustrated. The 400MHz 

antenna has a width of approximately 35 centimeters (14 inches) and transmits radio 

waves into the ground in an expanding cone shape. In order to gather overlapping data, 

transects need to be spaced no greater than . 5 meters ( 1. 5 feet) apart. Therefore, to survey 

a 50-meter (160 feet) x 50-meter (160 feet) survey grid, the operator would need to cover 

approximately 2.5 kilometers (1 .5 miles) of linear distance (Conyers 2004:60). The speed 

of the survey is somewhat arbitrary. The radar unit is equipped with a survey wheel so 
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the computer sends the appropriate number of signals into the ground based on the 

preprogrammed parameters as the unit is pushed across the ground surface. The greatest 

concern governing survey speed is the necessity for the GPR antenna to maintain contact 

with the ground surface. Because radar waves travel much faster through the air than the 

ground, if the unit loses ground contact for extended periods of time, the data becomes 

unusable. Therefore, the ground surface dictates how fast the survey is conducted 

(Conyers 2004:44). On average, a GPR survey can be conducted slightly slower than 

standard walking pace, or approximately 3 to 4 kilometers per hour. Due to the need to 

determine accurate size and shapes of anomalies for resource identification and the fact 

that there was time and enough crew, the survey grid method was used to search for 

possible anomalies that may represent buried archaeological resources. 

The field portion of this study took place in July and November of 2015. As 

previously discussed, survey areas were determined through meetings and conversations 

with senior staff from SSHP. These discussions yielded six locations for study that were 

prioritized based on probability of locating buried resources. Of those six locations, the 

top four were chosen based on time and environmental constraints. (Map 3 Project Detail 

Map) 
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Survey Grid 1 

Grid 1 (Figure 17) was located immediately north of the mission courtyard wall, 

behind the homes immediately east of the mission, and directly south of the staff housing 

Figure 17: GPR survey grid 1 

north of the mission. This location 

was chosen for several reasons. 

Research and excavations by 

Bennyhoff and Elsasser in 1953 

indicated the presence of ruins 

surrounding the north and east 

portions of the mission wall 

(Bennyhoff and Elsasser 

1954:Figure 1-A). Research and 

excavations by Treganza in 1954 

indicate the presence of a "building C" located under the existing north wall of the 

mission (Figure 12). Several test excavations found the presence of tile floor sections and 

foundation rubble. Based on his research, Treganza hypothesized that "building C' would 

likely have been a neophyte barrack. The annual report from the mission in 1827, 

described the construction of more housing matching the approximate measurements 

taken by Treganza, however, the annual report made no mention of who the housing was 

for or its location (Treganza 1954:13). This location for survey grid 1 was at the top of 

the list for investigation by State Parks personnel due to this existing literature. The 

survey grid was aligned in order to connect with a previous geophysical investigation 
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conducted in 2014 by the University of California, Berkeley. Unfortunately, their data 

was unavailable for inclusion in this thesis. 

Grid 1 measured 45 meters (148 feet) east-west and 8 meters (26 feet) north-south 

with the datum located in the southeast comer. The data was collected in 0.5 meter (1.6 

foot) spaced transects beginning from the datum and proceeding west in back and forth 

transects. A total of 16 data files were collected in Grid 1, 1 per transect. The data was 

collected in 16-bit format using a survey wheel, at an interval of 50 scans per meter. Each 

scan was sampled 512 times. Soils on site were Munsell (lOYR 6/2) light greyish brown 

clay loam with few fine gravel inclusions. Based on the surrounding soils, a dielectric 

constant of 6 was chosen. At the time of survey, the site was vacant and had been 

recently mowed. GPS points were taken on all comers of the grid using a Trimble Pro 

XH GPS receiver and attached Hurricane antenna providing for <30 cm (12 inch) 

accuracy. Post processed data were georeferenced, mosaiced, and overlaid on aerial 

photographs. Post processing of the data were carried out using GPR Slice software 

designed specifically for archaeology. Additional depth time slices of the individual grids 

are available in Appendix B. 

Survey Grid 2 
Survey grid 2 (Figure 18) was located at the southern end of a large field 

associated with the Vallejo home portion of SSHP. Grid 2 was placed immediately east 

of Old Adobe School, west of a small condo complex, and approximately 61 meters (200 

feet) north of West Spain Street. This location was chosen after discussions with SSHP 

personnel revealed the possibility that it was the location of the period refuse disposal 

area from the Sonoma Pueblo. At the southern portion of the field there is a small hill, 

that was believed to be the location of the Sonoma refuse disposal area. Due to the large 
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area occupied by the hill this was the largest survey grid for the project. Grid 2 measured 

80 meters (262 feet) north-south by 65 meters (213 feet) east-west with a datum in the 

southwest corner. The data were collected in 0.5 meter (1.6 foot) spaced transects 

beginning from the datum and proceeding north in back and forth transects. A total of 

130 data files were collected in grid 2, 1 per transect. The data were collected in 16-bit 

Figure 18: GPR survey grid 2 

format using a survey wheel at an 

interval of 50 scans per meter. Each 

scan was sampled 512 times. Soils 

on site were Munsell (1 0YR 4/2) 

dark greyish brown clay loam. 

Some trash and other debris was 

observed during the survey. Based 

on the surrounding soils, a 

dielectric constant of 6 was chosen. 

At the time of survey the, site was 

vacant and had been recently mowed. GPS points were taken on all corners of the grid 

using a Trimble Pro XH GPS receiver and attached Hurricane antenna providing for <30 

cm (12 inch) accuracy. Post processed data were georeferenced, mosaiced and overlaid 

on aerial photographs. Post processing of the data were carried out using GPR Slice 

software designed specifically for archaeology. Additional depth time slices of the 

individual grids are available in Appendix B. 
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Survey Grid 3 
Survey grid 3 (Figure 19) was located at the northern end of the same field as grid 

2. Grid 3 was placed to the east of the Vallejo home parking lot and immediately west of 

Figure 19: GPR survey grid 3 

several baseball fields. This 

location was chosen based on 

discussions with SSHP personnel 

about the possibility for additional 

building foundations or other 

resources related to General 

Vallejo. Grid 3 measured 45 

meters (148 feet) north-south and 

24 meters (79 feet) east-west with 

the datum located in the southwest 

comer. The data were collected in 0.5 meter (1.6 foot) spaced transects beginning from 

the datum and proceeding north in back and forth transects. A total of 48 data files were 

collected in grid 3, 1 per transect. The data were collected in 16-bit format using a survey 

wheel at an interval of 50 scans per meter. Each scan was sampled 512 times. Soils on 

site were Munsell (1 0YR 5/2) greyish brown clay loam with few fine gravel inclusions. 

Based on the surrounding soils, a dielectric constant of 6 was chosen. At the time of 

survey, the site was densely vegetated with native grasses. GPS points were taken on all 

comers of the grid using a Trimble Pro XH GPS receiver and attached Hurricane antenna 

providing for <30 cm (12 inch) accuracy. Post processed data were georeferenced, 

mosaiced and overlaid on aerial photographs. Post processing of the data were carried out 
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using GPR Slice software designed specifically for archaeology. Additional depth time 

slices of the individual grids are available in Appendix B. 

Survey Grid 4 
Survey Grid 4 (Figure 20) was located in a small field located immediately west 

and north of the parking lot behind the Servants' Quarters and across 1st Street from the 

Figure 20: GPR survey grid 4 

Mission. This location was chosen 

because if its relative proximity to 

several important elements of 

SSHP and due to ease of site access. 

Additionally, a 1984 survey 

performed by Tom Origer 

indicated the presence of a buried 

stone wall just north of the parking 

area, with no other cultural 

components (Origer 1984). Testing 

performed by Adrian Praetzellis in 1987 for the existing parking lot indicated the 

presence of two historic features. These features are documented as a cache of 

unbutchered animal bone, ceramics, and tile fragments in Feature 1 and an association of 

waterworn cobbles in Feature 2. Both would have been destroyed by the installation of 

the parking lot (Praetzellis 1987:6). The parking lot immediately east of grid 4 had also 

been surveyed as part of a previous geophysical investigation (P. Hanes 2012b:3-4). 

Grid 4 measured 34 meters (112 feet) north-south and 17 meters (56 feet) east

west with the datum located in the southwest comer. The data were collected in 0.5 meter 

(1.6 foot) spaced transects beginning from the datum and proceeding north in back and 
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forth transects. A total of 34 data files were collected in grid 4, 1 per transect. The data 

was collected in 16-bit format using a survey wheel at an interval of 50 scans per meter. 

Each scan was sampled 512 times. Soils on site were Munsell (1 0YR 5/2) greyish brown 

clay loam with few fine gravel inclusions. Based on the surrounding soils, a dielectric 

constant of 6 was chosen. At the time of survey the site was vacant and had been recently 

mowed. GPS points were taken on all corners of the grid using a Trimble Pro XH GPS 

receiver and attached Hurricane antenna providing for <30 cm (12 inch) accuracy. Post 

processed data were georeferenced, mosaicked and overlaid on aerial photographs. Post 

processing of the data were carried out using GPR Slice software designed specifically 

for archaeology. Additional depth time slices of the individual grids are available in 

Appendix B. 
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V. RESULTS OF THE FIELD WORK 

This chapter describes the results of the field GPR investigations. Hypotheses will 

be explored for what the anomalies encountered during the field survey may represent. 

As previously mentioned, no excavation or ground disturbing testing was undertaken as a 

part of this thesis. With the help of archival research and the knowledge of SSHP 

personnel some of the anomalies encountered may represent specific buildings and 

structures from the historical record. Without testing or excavation, it is impossible to 

make an identification of the anomalies with certainty, but several interesting hypotheses 

will be explored. 

GPR data in this thesis are expressed in colored time slices. Colors observed in 

the GPR data are a visualization of the relitive density of an anomoly in relation to its 

surrounding environment. The blues represent uniform density, the greens represent low 

density changes, the yellows represent moderate density changes, and the oranges to reds 

represent high density changes. For example abobe walls may identify with a green to 

yellow signature, while ceramic tile and metal would return a orange to red signature. 

While some material identification can be hypothosized it is important to note that the 

color representation is expressed as relative to the surrounding environment. For instance, 

adobe walls in sandy soils may return a different color than adobe walls in clay soils. 

Therfore the color on the following figures is an indicator of density variation and not of 

a specific material or density. 
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SURVEY GRID 1 
Grid 1 (Figure 17) contained some of the more definitive results from this survey. 

Figure 21 indicates an interesting anomaly located in the center of the grid. Formal 

Figure 21 : Detail of grid one anomaly between 32-44 crnbs 

testing or excavation is 

needed in order to 

formally identify the 

anomaly. However, 

based on the geometric 

shape visible in the radar 

data, we can glean some 

information in an attempt 

to identify the anomaly. 

Room A measures 

approximately 2 meters 

(6.6 feet) by 3.5 meters 

(11 .5 feet) , Room B measures approximately 4.5 meters (14.7 feet) by 5 meters (16.4 

feet), Room C measures approximately 2 meters (6.6 feet) by an unknown length as it 

extends out of the survey area, and Room D measures approximately 2 meters (6.6 feet) 

by 3.5 meters (11.5 feet). The area that may represent a semi-circle patio measures 

approximately 10 meters (33 feet) by 3.5 meters (11.5 feet). This anomaly is interesting 

in the fact that it does not show up in any of the previous investigations. 
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Within Grid 1, there is a second interesting anomaly (Figure 22) that appears 

prominently in the 126-139 cmbs ( centimeters below surface) ( 49.5-54.5 in) slice. As 

8 N 4 
Meters 4 ~ ----=======:J w -

30 15 
Feet s 

Figure 22: Possible building C 

mentioned previously, 

excavations by Treganza 

in 1954 indicated the 

presence of a possible 

building c located behind 

and under the present day 

north wall of the mission 

(Treganza 1954:12). 

According to the report, 

Treganza dug four test 

pits in the area of 

building c and found 

sections of tile floor, evidence of adobe walls, and foundation material. While the 

excavation report did not specifically mention the depths of the resource, Treganza does 

mention that there were "several feet of overburden"(Treganza 1954:13-16). Based on the 

geophysical survey, it would appear that portions of the same building c were identified. 

The orientation is not exact, but with the previous excavation only being minor testing, 

this is not unexpected. Additionally, the depths observed are similar as the anomaly 

appears in time slices with a depth ranging from 80-139- cmbs (2.6 feet- 4.5 feet) and 

Treganza mentions several feet of overburden. (Treganza 1954:13-16) 

I: 
I I 
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Grid 1 provided valuable insight to possible buried resources associated with the 

mission buildings. The potential relocation of Building C is particularly interesting as 

Treganza theorizes that it may be a neophyte barrack. His research cites the 1827 mission 

report describing the construction of a new building to be used for living quarters that 
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Figure 23: Reproduced mission plan of Mission San Carlos Borromeo courtesy 
of the California Mission Resources Center 

measures 82 feet by 3 3 feet, 

but the occupants and the 

exact location were omitted. 

By that time, the priests' 

residences were already 

constructed so it stands to 

reason that the new structure 

was the neophyte barracks 

(Treganza 1954:13). When 

looking at other smaller 

mission layouts, the 

similarities of building 

location are apparent (Figure 

23). In the mission layout for Mission San Carlos Borromeo a similar layout to Mission 

San Francisco Solano can be observed. The location of the living quarters surrounding 

the central plaza provides some evidence that the original design of Mission San 

Francisco Solano may have included a large barrack in the location of building c. The 

additional, possible foundation and building remains visible in grid 1 are potentially, a 

previously unknown structure. This is a very promising result as it may provide a 
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direction for future research to be perfom1ed at SSHP. Archaeological excavation was not 

a part of this thesis, so there can be no confirmation about the true nature of the anomaly. 

However, the geometric shape and intensity of the radar reflections indicate that the 

anomaly is probably a building foundation with large intact floor sections. 

SURVEY GRID 2 
Survey grid 2 was placed due to a theory from SSHP personnel that the area may 

represent portions of the historic refuse disposal area connected with the Sonoma Pueblo. 

The survey grid is located on portions of the original Vallejo estate that are now 

controlled by SSHP. An example shown in the grid 2 results map (Map 6) illustrates the 

extreme density variations observed in the subsurface investigation. This grid displays 

data that appear to be difficult to interpret, but when the hypothesized target is considered, 

the data make sense. Comparative studies using GPR in refuse disposal areas could not 

be found, however, from a theoretical approach, the results do appear to show evidence 

of the historic refuse disposal area. What can be seen is a high volume of small objects of 

greatly varying densities. The patterning of anomalies would appear to show clusters or 

perhaps larger and smaller piles of potential refuse. As previously stated, without testing 

or excavation, it is not possible to definitively say what the anomalies may represent, but 

based on the data, it would appear that there is strong evidence confirming S SHP 

personnel's ' hypothesis of a buried refuse disposal area located at grid 2. 
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SURVEY GRID 3 
Survey grid 3 was placed approximately 60 meters (197 feet) east of the Vallejo 

home parking lot. The location was chosen due to suspicions of possible additional 

structural foundations associated with the Vallejo home that may exist in the vacant field. 

Shown in the grid three results map, there was one anomaly that did appear at 37 cmbs 

through 106 cmbs (1.2 ft. - 3.4 feet.). This anomaly measures approximately 8.6 meters 

(28.2 feet) southwest to north east and 2 meters (6.5 feet) southeast to northwest. This 

anomaly is irregularly shaped and most likely represents a naturally higher density 

material, a large rock, or perhaps a denser natural deposit similar to clay, for example. 

Survey Grid 3 did not contain any readily identifiable cultural anomalies, however, at the 

time of survey, the area had not been mowed and was covered in tall dense native 

vegetation, thus making the geophysical survey challenging. It is possible that due to 

these challenges that the data may not be fully reliable. Should additional geophysical 

investigations occur at SSHP, this area may warrant an additional survey to verify these 

results. 
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SURVEY GRID 4 
Survey grid 4 was placed in a vacant field adjacent to the parking lot behind the 

Servants' Quarters. This location was primarily chosen due to the proximity to previous 

geophysical surveys and existing archaeological resources. Grid 4 contained an 

interesting anomaly in the 3 2 cmbs ( centimeters below surface) to 3 7 cmbs (1 foot - 1.25 

feet) time slice. This anomaly is not as clearly defined as the anomalies observed in Grid 

1, but is geometric in shape, indicating the potential for possible structural remnants. 

Additionally, the anomaly only shows up in a very brief depth window, indicating that 

perhaps it was demolished or destroyed and only a small amount debris remained. This 

theory is corroborated by the diffuse reflection of the anomaly. The possible structural 

remnants measure approximately 10 meters (33 feet) north to south, and 7+ meters (23 

feet) east to west because the anomaly was only partially located within the survey grid 

and most likely continues further to the west. It should also be noted that this anomaly 

shows up at the same depth as the previously undocumented anomaly in Grid 1. This 

suggests a potential temporal correlation between the two possible features. It is possible 

that this anomaly is a natural feature because it does not have clearly defined edges. One 

other possibility comes from the journal of Dr. Ver Mehr whose four daughters died of 

diphtheria and were temporarily buried in the "private vault in General Vallejo's garden, 

at the rear of the Casa Grande" (Emparan 1968:349). The exact location of the garden is 

not known, but SSHP personnel believe it may have existed in the field containing GPR 

grid 4. Should archaeological testing be conducted in the immediate area, it is 

recommended that this anomaly be explored to determine the true nature. 
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PREVIOUSLY CONDUCTED GPR SURVEYS 
In addition to the geophysical surveys conducted for this thesis, several other 

GPR surveys were conducted in 2012 by Wave Consulting, in other areas that may also 

lend further information to potential buried resources at SSHP (Hanes 2012b:2). For the 

2012 survey, three GPR grids were placed within the existing parking lot located at First 

St. and Spain St., adjacent to the current Grid 4. Two grids were placed adjacent to the 

Servants' Quarters, and five small grids were placed behind the Blue Wing Adobe. One 

of the more interesting results came from the three GPR grids placed within the parking 

lot area (Figure 24). 
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Figure 24: Casa Grande parking lot GPR data, courtesy of WA VE Consulting 

Within these grids there is a clear linear disturbance running north to south 

through the parking lot. Unfortunately, following an inquiry with the City of Sonoma 

Public Works department, these anomalies are actually 4-inch water lines. Two GPR 
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grids were places immediately south and east of the Servants' Quarters (Figure 25). 

These grids yielded anomalies that also proved to be associated with City of Sonoma 

infrastructure. In this 
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Figure 25 : Servant's quarters GPR data courtesy of WA VE Consulting 

case, they turned out to 

be old storm drains 

placed in the small plaza 

adjacent the Servants' 

Quarters. 

The final GPR 

survey was conducted in 

the back yard of the Blue 

Wing Adobe. Five total GPR grids were placed behind the Blue Wing (Figure 26). 

Several small anomalies were identified, but most of them are attributable to the existing 

landscaping and patio. A small anomaly was observed in Grid 3, small scale testing 

conducted by California State Parks identified the possible remnants of a small 

outbuilding. 
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Figure 26: Blue Wing GPR grid location courtesy of WA VE Consulting 
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GPR investigations performed for this thesis were able to identify several 

interesting anomalies· that may prove to be important resources for SSHP. Because of the 

tumultuous history of the mission, it is difficult to have a full understanding of the history. 

Geophysical investigations such as this could go a long way toward filling in some of the 

gaps in the history of the area. While this method is by no means foolproof, it does offer 

an expedient method for identifying areas of high probability for future testing and 

possible excavation, if desired. Additionally, it offers the unique option for leaving 

resources buried and protected from additional damage, while also presenting some 

options for public interaction and interpretation. 
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In this chapter I will incorporate the data gathered for this project into some 

possible management and interpretation strategies that could apply to SSHP. Options for 

future research will be discussed, and possibilities for including the community should 

SSHP proceed with additional research will be considered. 

MANAGEMENT STRATAGIES FOR BURIED RESOURCES 
Managing buried resources is a relatively new idea within the field of archaeology. 

Generally, known resources have been identified during surface surveys or through 

testing and excavation. By using a nondestructive geophysical method, SSHP now has 

several different possible approaches that can be employed for the resources. This thesis 

will describe several of those options that may prove beneficial to SSHP. 

ADDITIONAL GEOPHYSICAL TESTING 
Several potential archaeological resources were identified as a part of this thesis. 

1. The possible foundation located north of the mission within survey Grid 1 at 32-44 

cmbs. 

2. The possible foundation located north of the mission within survey Grid 1 at 126-139 

cmbs referenced by Treganza. 

3. The historic refuse area located in grid 2 

4. The possible Vallejo vault located in grid 4 

If possible, prior to future testing or interpretation implementation, additional 

geophysical surveys would be beneficial to those resources. As discussed earlier, the 400 

MHz GPR antenna used for this investigation has a larger wavelength that allows for the 
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location of deeper resources, but sacrifices some resolution of resources. Because most of 

the potential resources identified during this investigation were located within the top 1 

meter (3 feet) of earth, it would be recommended that a higher resolution GPR survey be 

completed. This additional survey should use a 900MHz antenna and narrower transect 

spacing. This strategy would allow for a targeted high-resolution survey of the potential 

resources. Ideally, the additional GPR surveys would create a substantially higher 

resolution subsurface representation of the potential resources. This new information 

would allow for better identification of the potential resources and be better able to direct 

potential testing or excavation. The possible Building c, identified by Treganza and 

potentially relocated as a part of this survey, sits at a depth where a targeted 900 MHz 

GPR survey may not fully reach. In this case, performing another 400 MHz survey and 

expanding to the north and west in tighter transects may allow for the generation of a 

higher resolution result. Additionally, perfonning a crisscrossing or orienting one survey 

grid east to west and another north to south may yield a better data set. These survey 

grids can be digitally combined while post processing the data and potentially yield an 

improved result. If a higher resolution GPR survey is undertaken at SSHP it may then be 

possible to compare the results with known structures at other missions in an attempt to 

identify any similarities in layout that may offer a better identification of the structure 

without the need for potentially damaging testing. These buried resources represent some 

of the only potentially original features left of the mission and should be treated with a 

caution. As previously discussed, the existing mission buildings have had to be 

reconstructed and repaired on several occasions. Much of the original integrity may have 

been lost. For example, it is known that the existing church was rebuilt with different 
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architectural features following the collapse in 1909. Performing additional higher 

resolution GPR studies may allow for more targeted approach to be taken should testing 

or excavation occur in the future. 

RESOURCE PROTECTION 
A perpetual question in archaeology is whether or not excavation should be 

undertaken if not necessitated by imminent site destruction by manmade or natural causes. 

Archaeological conservation should be considered whenever sites have not been 

disturbed (Caldararo 1987:90). Currently, the potential resources located as a part ofthis 

thesis are protected in the ground. If there are no plans for construction or earth moving 

activities, then an argument could be made for leaving them buried. Archaeological data 

recovery is an important tool for understanding the past, but through excavation the site 

can also be destroyed (Lipe 1974:213-214). 

In recent years, the curation of archaeological resources has become a problem. 

This thesis will not go into great detail about curation issues, but will discuss some of the 

overriding themes creating a dilemma for unnecessary excavation (Milanich 2005:59). 

The standards for curation of artifacts require specific facilities dedicated to that endeavor. 

36 CFR 79 covers federal standards for curation, and the California Department of Parks 

and Recreation publishes a similar guideline (OHP 1993). Generally, artifacts need to be 

stored in humidity and climate controlled environments that can be accessible to 

researchers. Currently there are too few facilities available that meet the approved 

standards. Of those facilities with available space, cost can be prohibitive for large scale 

and long term curation. SSHP will need to evaluate the potential artifact volume and 

where they will ultimately be curated when considering excavation. CSP has recently 

constructed a new 160,000 square foot curation facility that be able to receive the 
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artifacts from SSHP, but artifact disposition should always be considered when 

excavation is undertaken. This problem is especially important when evaluating the 

potential refuse disposal area located in Grid 2. The potential for an overwhelming 

number of artifacts recovered would be high. In this case, small scale testing, in order to 

acquire a representative sample, would be a better idea. The potential resources located in 

Grid 1 and Grid 4 would be better candidates for excavation because it is possible that all 

that remains are the building foundations, but the potential for significant artifacts would 

still need to be considered. Leaving the potential resources buried would prevent the 

possible complications that may arise due to unknown factors, such as artifact curation. 

Site destruction and looting are significant problems that federal and state parks 

face on a regular basis. It was estimated in 2011, that an average of 850 archaeological 

sites were looted or vandalized each year on federal land costing the taxpayers nearly 5 

million dollars annually (Hanson 2011 :429). This figure is surprisingly high considering 

sites on state or city property were not considered in this figure. Archaeologists are 

generally conscientious of keeping archaeological site locations undisclosed, but in some 

cases the sites are a part of the public record. For example, sites that are part of a state or 

federal parks may be open to the public. With law enforcement resources often devoted 

to more pressing public safety issues, the archaeological resources can be left vulnerable. 

There are many different motivations for looting, the two most common reasons are 

personal curiosity and collecting and looting for resale to other collectors. 

The looting of the archaeological site at Fort Craig in New Mexico provides a 

good example. Fort Craig was an important military installation during both the Civil 

War and the Spanish American War. While conducting research in 2004, a local historian 
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heard a story about a local man who claimed to be in possession of the mummified 

remains of a Buffalo Soldier removed from Fort Craig. The historian, realizing the 

gravity of those claims, immediately told archaeologists from the local Bureau of 

Reclamation, triggering an investigation of the claims of looting. Acting on information 

from various sources, agents from the Bureau of Land Management and the Federal 

Bureau of Investigation executed a search warrant on the suspect' s house. Inside, they not 

only recovered human remains, but thousands of Native American ·pot sherds, 34 metates 

lining the driveway, hundreds of civil war bullets, various uniform insignias and buckles, 

period firearms, and much more (Hanson 2011 :430-434). Cases such as this are on the 

extreme side but illustrate that looting can occur over long periods of time and often with 

minimal risk of prosecution. In the Fort Craig case, the search for the looted human 

remains uncovered evidence of a lifetime of looting and site destruction that had been 

going on in the area for years. 

This level of looting and site destruction may not happen at SSHP due, primarily, 

to the fact that many of the Park' s resources are located near the center of town with 

frequented by visitors and locals. This does not eliminate the risk, however. One of the 

more common types oflooting is bottle hunting. This practice is often for peoples' 

personal collections and curiosity, but there is also because of a thriving market for 

historic bottles. This problem made evident by the amount of historic bottle price guides 

available for purchase (Hanes 2012a:l 75). In the case of the possible refuse dump in 

Grid 2, this threat would probably be greater if the general public was aware of the 

resource. As is sometimes the case, people do not see removing artifacts from a historic 

refuse area to be much of a problem as the artifacts are generally plentiful and previously 
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discarded as trash. Generally, citizens do not recognize the value of information that can 

be acquired in historic refuse areas and see occasional artifact collection as a victimless 

crime (Harris et al. 2004: 16). This could be especially prevalent at SSHP because the 

open field where the historic refuse area may be located is often used for public events 

and is open for use as a public park frequented by people looking to enjoy the outdoors. 

For these reasons, it may be in the resource's best interest to remain unmarked and out of 

view from the public. Should SSHP decide to test or excavate portions of the area, care 

should be taken to protect the resource from damages. 

Quite often archaeological resources can become inadvertently damaged, without 

the offender even knowing they are causing damage. By allowing visitors to freely 

explore historic sites there is always the risk of inadvertent damages. As people explore, 

they may touch or climb on things, not knowing they are potentially causing minor 

damages that, over time, can become a larger problem. For example, it is a very common 

problem in the southwestern United States for rock art sites to be damaged by continued 

touching by curious members of the public (Deacon 2006:383-384). This problem has 

become so prevalent that PRC 5097.5 states "No person shall knowingly and willfully 

excavate upon, or remove, destroy, injure, or deface, any historic or prehistoric 

ruins ... rock art, or any other archaeological, paleontological or historical feature". An 

important word in that statement in the word "knowingly", many people do not know that 

they are damaging the site as some of these effects happen slowly over time and are 

generally not intended (Deacon 2006:383). Most of these people do not intend to hurt the 

rock art, they just do not know that they are slowly contributing to its demise. These 

kinds of problems can be problematic for archaeological resources like foundations and 
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portions of structures. Should S SHP decide to excavate large portions of the potential 

structures located in GPR Grid 1 and present them to the public, there could be the 

potential for inadvertent resource damage. 

Leaving the resources buried offers an interesting challenge in how to present 

those resources to the public. By using the technology of GPR, the identification of 

several areas that may represent significant archaeological resources was possible. 

Incorporation of these resources into the interpretation of SSHP may prove beneficial to 

inviting renewed interest and research into the Park. This is somewhat of a new challenge, 

but one that others have faced as well. This thesis presents some of the strategies that 

have worked in other areas and show promise for possible implementation at SSHP. 

RESOURCE PRESENTATION OPTIONS 
Interpretation of archaeological resources is a very important discipline that 

addresses how the public will interact with the resources. A good interpretation plan will 

address 5 key areas, meeting the interpretative goals and objectives of the existing 

interpretative master plan, attracting visitors, providing access to the resources, 

addressing the established interpretative themes, and minimizing impacts on the parks 

resources (CSP 2013:46). Presentation ofresources to the public can be challenging, but 

becomes more difficult when those resources cannot be seen or only exist as a remnant of 

their former size. There have been some successful strategies for presenting these types 

ofresources that may work well at SSHP. Those strategies can be broken down into two 

primary categories, those that rely on technology, and those that do not. For this thesis 

both options will be explored at as possibilities for SSHP. 
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Non-Technological Options 
While presentation of buried resources may be a relatively new idea, displaying 

destroyed and damaged resources has been successfully accomplished in other locations. 

One successful option comes 

from Hampton Plantation State 

Historic Site in South Carolina 

(Figure 27). It is not uncommon 

for historic sites to have been 

damaged over the years, 

succumbed to the elements, or 

removed and repurposed. Often, 

the patron is presented with the 

original location of the site and 

an informative sign describing 

what used to be there. These 

interpretive signs may contain an 

Figure 27: Interpretative display of slave dwelling, photo courtesy of Hampton 
Plantation State Historic Site artistic rendering of the site as 

seen in the adjacent photograph. This style of interpretation is helpful for conveying the 

information about the site, but does not offer the viewer much of an immersive 

experience. In an attempt to more fully engage the viewer, the staff at Hampton 

Plantation State Historic Site erected an etched plexiglass screen at a precise distance 

from the site creating the impression of looking at the actual structure. This method 

allows for a more immersive experience for the viewer while viewing a site that has been 

razed. There are several drawbacks to this method, chiefly, the optical effect requires 

I ,, 
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setup of the display at precise locations which may not be available in all locations. 

Additionally, the display is only viewable by a small number of patrons at a time. This 

would make this style of display problematic in locations where larger groups are 

common, or in constricted locations where appropriate space is needed to properly 

achieve the effect. In the case of SSHP, the field to the north of the Mission, where 

potential Building C and the potential new structure are located, would allow for 

sufficient space to employ such a method. SSHP does entertain larger groups on occasion, 

so using just one display could prove problematic. However, with the space available, it 

would be possible to erect several displays within the area possibly offering differing 

views of the same structure. This option offers a relatively inexpensive option that would 

require little maintenance for SSHP and allow for the presentation of new interpretative 

information. 

Another low-tech option that shows promise for SSHP comes from the previously 

discussed Egnazia Archaeological Park. 

Their use of geophysical data (Figure 

28) to present inf onnation to the public 

ultimately followed a different path due 

to land ownership issues, but at SSHP 

another option could be employed. As previously mentioned, should an additional GPR 

survey be undertaken at SSHP it would allow for more precise location and resolution of 

the buried resources. With that information, it would be possible to create on the ground 

the layout of the buried resources . This could be done either through permanent 

installations using materials like concrete, or through semi-permanent installations like 
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gravel or mulch walking paths. This would allow the patron to have the sense of walking 

around the resource. Interpretative signs and artistic renderings could be installed to 

allow for specific infonnation to conveyed as certain locations. For example, discussing 

living arrangements for the Native Americans residing at the mission while standing 

above the room would give the visitor a sense of scale about mission living. 

Interpretative options discussed here would provide SSHP with the ability to 

deliver the public additional interpretation while leaving the resources buried 

underground. These strategies would allow a cost-effective strategy that would still 

engage the public. 

Technological Options 
With the rapid development of consumer technology, an immersive experience 

may be possible. As people, especially younger generations, are becoming more and 

more engrossed in their personal technology (i.e. smartphones and tablets), it stands to 

reason that SSHP should attempt to reach patrons on that level. Interacting with the 

public using new and interesting methods would potentially increase interest in SSHP. 

Quick Response Codes 

Figure 29: QR Code linking to SSHP 

Quick Response (QR) codes (Figure 29) can provide 

a way for SSHP to provide an interactive experience to 

patrons on their own devices without incurring much 

expense. The QR code was first developed in 1994 by the 

Denso Corporation in an effort to update the standard bar 

code system for use in the industrial assembly environment. 

QR codes provide for a code reader to acquire the information contained within the code 

at a much faster rate that traditionally possible. As an added feature QR codes can be read 
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from 360 degrees allowing for multiple devices to read the codes simultaneously. Over 

the years, QR codes became highly used in commercial environments as an efficient way 

to convey specific information to both patrons and employees (Denso Wave 2016). As 

these codes have become more and more prevalent in daily life, most of the major tablet 

and smart phone manufactures have incorporated QR code readers into their devices. 

This makes it possible for more usage in the consumer market. QR codes can link to any 

number of media types, webpages, photographs, audio files, and videos just to name a 

few. 

QR codes have been used at interpretative parks and museums for many years. 

Their implementation has resulted in a larger quantity of information being presented 

with minimal investment in time and resources (Tisdale 2011 :23). These codes can be 

created using free websites readily available online and link to park specific information 

to supplement the already available interpretative signage. For example, in the case of the 

foundation located by Treganza and the new foundation, both located in GPR survey Grid 

1, a small interpretive display could be installed with a QR code that links to more in

depth information about the buried resources that would be difficult to display on an 

interpretative sign. Potentially, each room block or portion of the building could have its 

own code linking to interpretative information without the need for large-scale display 

installation. This presents SSHP a low cost and low maintenance option as the QR codes 

can be installed on small signs and would require minimal upkeep when compared to 

larger outdoor interpretative displays. Usage of these codes could also help in increasing 

attendance at SSHP. 
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All of the potential resources located as a part of this survey are located in public 

areas of SSHP. One possibility would be to display certain information on a QR code for 

public consumption, then link to the webpage with a guided tour, SSHP hours, and 

information that may increase the frequency of patronage. Implementing QR codes into 

the existing interpretation at SSHP could provide a more immersive experience for 

patrons by providing mixed media strategies to help illustrate history. Their usage for the 

buried resources will help provide new interpretation at a fraction of the cost of 

developing new large-scale interpretative displays to highlight the buried resources. For a 

truly immersive experience, the QR code can be combined with other existing user 

technology to bring the user into the historic enviromnent. 

3-0 Modeling and Rendering 

Figure 30: 3-dimensional model of Mission Dolores, image courtesy of Cy Ark 

As previously discussed, 3-dimensional renderings can go a long way toward 

immersing the viewer in the desired content. The use of a 3-dimensional (3-D) laser 

scanner can create perfect digital replicas of historic sites for display and research 
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capabilities, however, if the resources are to remain buried then another option could be 

employed. 3-D representations of archaeological resources is uniquely allows a site to be 

experienced without the necessity of actually touching the site, allowing it to be presented 

to the public at no danger to the resource (McCoy and Ladefoged 2009:276-279). By 

comparing the dimensions and layout of the buried resources observed at SSHP as a part 

of this survey with known intact portions of other better preserved California missions, it 

may be possible to develop artistic renderings of the buried resources. 

These representations can be used to illustrate to the public what mission life 

would have looked like (Figure 30). Through this technology, it can be possible to 

develop spatially accurate models of what the buried resources may have looked like at 

SSHP. These models can then be presented to the public in different ways. The easiest 

way to portray this information would be through the previously mentioned QR Codes. 

This way, the user would be experiencing the infonnation through a device they own, not 

requiring SSHP to invest in expensive technology. These models could be displayed on 

interactive touch screens or displays placed around the site, but implementation of this 

would require significant costs and raise the risk of theft or vandalism as some of the new 

resource locations are not in secured areas of SSHP. Another possibility is SSHP could 

create a program of rental tablets containing this information that could be made 

available to park visitors at a nominal cost. However, this strategy would also carry the 

risk of theft of devices, which could be mitigated through the use of a deposit program. 

Should SSHP decide to pursue 3-dimensional modeling ofresources at SSHP, it would 

also present a tremendous opportunity for the research community as a whole. Once 

created, those models could be made available for researchers anywhere in the world. 
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This would allow anyone to be able to study SSHP in fine detail without having to travel 

to Sonoma, opening the park up to potential discoveries and research that may not have 

been possible otherwise. 

Virtual and Augmented Reality 
Another possibility that expands on the previous options is the use of augmented 

and virtual reality. Both of these technologies are relatively new, but are rapidly gaining a 

following as they can produce unparalleled immersive experiences. This strategy has 

been used within archaeology to bring the visitor into the site in new ways for the last 

few years (Figure 31 ). Both large scale and small scale virtual environments have been 

created to offer a "feeling of being there" (Eve 2012:588). Using the 3-dimensional 

Figure 31: Image of Virtual Reality Bronze Age roundhouse, courtesy of the British Museum 

models previously described, it would be possible to create the virtual experience of 

standing in that environment and experiencing it firsthand. For example, the image seen 

below comes from an exhibit at the British Museum. Patrons are invited to put on virtual 

reality headsets that use the patron' s smart phone. Instantly, the user is transported to the 



94 

interior of a Bronze Age round house where they can see and interact with objects 

previously laser scanned by the museum staff. Users see the environment as if they were 

actually there observing the bronze age. This exhibit has been a large draw for the 

museum, and has been so successful that, in 2014, the British Museum began using this 

technology in schools when the students study the bronze age (British Museum 2015). 

Implementation of this technology could provide SSHP with an exciting new exhibit. 

Instead of looking at photographs of the buried resources, patrons to SSHP could 

virtually stand inside those b~ildings and experience firsthand what mission life. 

Implementation of this technology would not be too problematic. Once the model has 

been created, the virtual environment is created on the users' smartphone, requiring only 

an inexpensive headset that holds the smartphone at the proper position. These headsets 

could be made available to the public at a nominal rental fee, thus generating income for 

future SSHP projects. 

Employing of some of these strategies could go a long way toward presenting the 

buried resources to the public in new and exciting ways. If proven successful, these 

strategies could be expanded to encompasses other resources at SSHP. Through the use 

of technology, SSHP can bring their history alive, not just for the people of Sonoma, but 

for viewers from around the world. 

Consultation, Testing, and Excavation 
This thesis has made a case for leaving the resources buried and has discussed 

some interpretation options that would not require excavation. However, should SSHP 

decide to excavate, it presents a tremendous opportunity to experiment with some 

community archaeology. As previously discussed, community archaeology can help 

bring the community and the resources together in a shared experience of history. This 
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concept could be very beneficial to SSHP. Mission archaeology has been a sensitive 

subject in California. This is due, primarily, to the way in which the Native Americans of 

California were treated by the missionaries. There has always been tension surrounding 

the archaeological sites relates to the missions. Helping bridge that gap and bring all 

stakeholders to the table could make future research and excavation at SSHP a 

community endeavor. 

Consultation 
Unfortunately, consultation and formal interviews were not possible as a part of 

this current study. Should any testing or excavation occur at SSHP those steps should be 

undertaken. Assembly Bill 52 (AB-52) in effect July 1, 2015, offers a pathway to engage 

in consultation with the Native American community. PRC 21080 dictates that 

consultation take place prior to any formal declaration or impact report is required. 

Consultation is required when a project will impact a tribal cultural resource defined by 

PRC 2107 4 as "listed, or determined to be eligible for listing, on the national, state, or 

local register of historic resources, or a resource that the lead agency chooses, in its 

discretion, to treat as a tribal cultural resource" (GOPR 2015:3-6). Any new excavation 

or testing at SSHP would probably fall under the new requirements. Prior to formal 

consultation, it would be beneficial to conduct interviews or to send out questionnaires to 

help identify stakeholders concerned with SSHP. This endeavor should include Native 

Americans, archaeologists, SSHP staff, citizens of Sonoma, and other interested parties. 

This task would require significant effort to identify interested parties, but could be 

beneficial for consultation. Creating a panel of representatives of different groups would 

ensure that everyone ' s voice is heard. Sonoma would not exist as it does today without 

the Native Americans, mission, and frontier settlers. Many of the current residents of the 
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area are descendants of these groups and may be interested in the direction of research at 

the SSHP. Bringing these people to the same table may foster a sense of community tied 

to the history of Sonoma and develop a mentality of shared interest in SSHP. 

Testing and Excavation 
If SSHP decides to perform testing or excavation at SSHP then several new 

opportunities may be available. If consultation proves successful and a group of 

stakeholders can achieve a unified direction for new research at SSHP, then there are 

some new options for community involvement and interest at the park. Due to the high 

degree of public interest in SSHP, the possibility of public excavation could prove to be 

an opportunity to bring the community together for the benefit of everyone. Community 

archaeological case studies and literature previously described in this thesis could provide 

guidelines for ways to incorporate the community into ongoing research at S SHP. 

Archaeology is often conducted away from the public, in an effort to protect the 

resources from possible hann and keep their locations secret. In the case of the possible 

buildings located in GPR survey Grid 1, protection would not be possible without 

erecting a fence or something similar to keep the public away. Trying to keep the public 

out of the archaeological investigation has the potential to drive a wedge between the 

local community and SSHP. If the resources were to be impacted as defined by CEQA 

and AB 52, SSHP would engage in consultation with the Native Americans. Unless an 

issue was raised by concerned citizens, SSHP would not be required to consult other 

interested parties. This could create the appearance that SSHP is only interested in one 

side of the story, when in fact, they are just following established procedures. Instead, it 

would be in SSHP's interest to include the public in ongoing research and invite 

comment from all of the local community. The local community has a stake in Sonoma as 
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many can directly trace their lineage back to the mission. Including them in new 

developments at SSHP may create a new interest in the park and potentially increase 

attendance in order to be a part of the ongoing research. The excavation of the potentially 

new resources represents a unique opportunity to engage the community through the 

process of archaeology and invites them to volunteer and be a part of the project, 

although all decision-making and methods of excavation would ultimately be up to SSHP 

and project archaeologists. Using the previous model created by the archaeological team 

in Quseir, Egypt, a similar strategy could be employed in Sonoma. Community 

archaeological projects have shown that given the opportunity and providing a basic field 

education, members of the local community can become an invaluable component of the 

project. Excavation on this scale would be a large undertaking for SSHP and 

incorporating interested local parties in the project could beneficial to the project. 

Additionally, local school groups would be able to get firsthand experience in 

archaeology and learn about the importance of history in our communities. Performing a 

public excavation could unify the various stakeholders for such a difficult period in 

California history. 

DIRECTIONS FOR FUTURE RESEARCH 

Research 
Mission records and historical documents were consulted for this thesis, but due 

to the complicated history of Mission San Francisco Solano, much of the historical record 

has been scattered or destroyed. A few key documents are available in various locations. 

Should further research into the mission be undertaken, it would be advisable to engage 

in a more exhaustive search of the available literature. 
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Further Geophysical Testing 
As previously mentioned, should research into the potential buried resources be 

continued, it is recommended that field research begin with a more detailed geophysical 

survey of the anomalies located as a part of this thesis. Identifying those resources in 

greater detail would allow for a better understanding of the buried resources and would 

help to direct future research. There is significant promise for new and valuable 

information in the potential buried resources and that should not be overlooked. More 

exactly, pinpointing potential resource locations would allow for a much more targeted 

excavation or testing plan and should prevent unnecessary damage to the resources. 

Excavation and Testing 
Testing and excavation could produce valuable information pertaiJ;Iing to the 

interpretation of the mission. As previously stated, there are few mission records 

remaining showing the original design of the buildings and the existing buildings have 

been heavily modified over the years. The potential buried resources could represent 

some of the few original components remaining at Mission San Francisco Solano. Their 

contribution to the record could be valuable to researchers in the future. 

Conclusions 
Sonoma State Historic Park manages many important resources. This thesis has 

demonstrated that there is significant potential for additional resources to be located 

within the confines of SSHP. Those resources may represent an important source of 

information pertaining to the development of Sonoma and the interpretation of one of the 

more contentious periods of California history. The mission system has long been 

debated over the treatment of Native Americans and how California was colonized. 

SSHP represents the last constructed mission and the only mission constructed under 
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Mexican rule in California. The potential relocation of the neophyte barracks gets to the 

very core of the mission debate and represents a potential powder keg between the Native 

Americans and the settlers story. This thesis has illustrated that it there is an opportunity 

for possibly healing that divide through the principles of community archaeology. 

Potentially, all stakeholders can be brought together to have their voices heard and help 

guide the ongoing research at SSHP. It is also possible that with this many varying 

opinions, it could simply create a scenario where no direction is established and a middle 

ground is not achieved. Despite this possible outcome, consultation and community 

archaeology should still be attempted. Archaeology has too long been kept away from the 

public for various reasons and it is time for people to embrace their history, good or bad, 

and together, becoming active participants in the story being told. Through this thesis, my 

goal was to use nondestructive methods to locate potential significant archaeological 

resources and to adapt existing and new management and interpretative strategies to those 

resources. Concurrently, laying the ground work for bringing members of the community 

together to discuss the direction of new research and interpretation in an effort to create a 

unifying approach to a tumultuous period of California history. 



100 

Works Cited 

Asisara, Lorenzo 
1997 · Lorenzo Asisara Narrates the Assassination of a Priest by Santa Cruz 
Indians, 1812. In Major Problems in California History: Documents and Essays, 
edited by S. Chan and S. C. Olin, pp. 63-69. Houghton Mifflin, Boston, 
Massachusetts. 

Bennyhoff, James A. 
1952 Archaeological Site Record for Son-37 4, On file at the Northwest 
Information Center of the California Historical Resources Information System 
(NWIC), Sonoma State University (SSU), Rohnert Park, California. 

Bennyhoff, James A. and Albert B. Elsasser 
1954 Sonoma Mission : An Historical and Archaeological Study of Primary 
Constructions, 1823-1913. In Reports of the University of California 
Archaeological Survey No. 2 7. Prepared for the California State Department of 
Natural Resources, Division of Beaches and Parks, California. Prepared by 
University of California Archaeological Survey, University of C~lifornia, 
Berkeley, California. 

Bevan, Bruce W. 
2006 Geophysical Exploration for Buried Buildings. Historical Archaeology 
40(4):27-50. 

Caggiani, Maria Cristina, Marcello Ciminale, Danilo Gallo, Mari angel a Noviello and 
Filomena Salvemini 

2012 Online Non Destructive Archaeology; The Archaeological Park of 
Egnazia (Southern Italy) Study Case. Journal of Archaeological Science 
39(1):67-75. 

Caldararo, Niccolo Leo 
1987 An Outline History of Conservation in Archaeology and Anthropology 
as Presented Through its Publications. Journal of the American Institute for 
Conservation 26(2) :85-104. 

California State Historical Resources Commission Office of Historic Preservation 
(OHP) 

1993 Guidelines for the Curation of Archaeological Collections. State of 
California Department of Parks and Recreation. 

California State Parks (CSP) 
2016 Sonoma State Historic Park. California State Parks, Sacramento, 
California<https://www.parks.ca.gov/?page_id=479>.15 May 2016. 



101 

California State Parks (CSP) 
2013 Interpretation Planning Workbook. Prepared for California Staet Parks, 
Sacramento, California. Prepared by California Staet Parks, Sacramento, 
California. 

California State Parks (CSP) 
2011 Sonoma State Historic Park Draft Interpretive Direction Section for the 
new Interpretation Master Plan. Prepared for California State Parks, 
Sacramento, California. Prepared by California State Parks, Sacramento, 
California. 

Card, Nick, Jane Downes, Julie Gibson and Susan Ovenden 
2007 Bringing a Landscape to Life? Researching and Managing 'The Heart of 
Neolithic Orkney' World Heritage Site. World Archaeology 39(3):417-435. 

Conyers, Lawrence B. 
2004 Ground-Penetrating Radar for Archaeology. Geophysical Methods for 
Archaeology. AltaMira Press, Walnut Creek, California. 

Conyers, Lawrence B. and Dean Goodman 
1997 Ground-Penetrating Radar: An Introduction for Archaeologists. 
AltaMira Press, Walnut Creek, California. 

Cox, Robert A. and Thomas D. Mulhern 
1973 National Register nomination for the Sonoma Plaza National Historic 
Landmark. On file at the Northwest Information Center of the California 
Historical Resources Information System (NWIC), Sonoma State University 
(SSU), Rohnert Park, California. 

Crosby, Andrew 
2002 Archaeology and Vanua Development in Fiji. World Archaeology 
34(2) :363-3 78. 

Crowe, Michael F. 
1992 National Register of Historic Places Continuation Sheet 
Supplementary Listing Record - Sonoma Plaza (Boundary Increase). 

Deacon, Janette 
2006 Rock Art Conservation and Tourism. Journal of Archaeological Method 
and Theory 13(4):379-399. 

Denso Wave Incorporated 
2016 History of the QR Code. Denso Wave Incorporated, Long Beach, 
California <http://www.qrcode.com/en/history/>.17 October 2016. 



102 

Emparan, Madie Brown 
1968 The Vallejos of California. Gleeson Library Associates, University of San 
Francisco, San Francisco, California. 

Eve, Stuart 
2012 Augmenting Phenomenology: Using Augmented Reality to Aid 
Archaeological Phenomenology in the Landscape. journal of Archaeological 
Method and Theory 19(4):582-600. 

Federal Energy Regulatory Commission (FERC) and Advisory Council on Historic 
Preservation (ACHP) 

2002 Guidelines for the Development of Historic Properties Management 
Plans For FERC Hydroelectric Projects. Advisory Council on Historic 
Presevervation, Washington, DC <http://www.achp.gov/ferc-hpmp.pdf>.6 
June 2016. 

Garavaglia Architecture, Inc 
2013 Toscano Hotel Complex and Servents' Quarters Historic Structures 
Report. Prepared for California State Parks Archaeology, History and 
Museums Division Sacramento, California. Prepared by Garavaglia 
Architecture, Inc., San Francisco, California. 

Governor1s Office of Planning and Research (GOPR) 
2015 Discussion Draft Technical Advisory: AB 52 and Tribal Cultural 
Resources in CEQA. Governor1s Office of Planning and Research, Sacramento, 
California. 
<https://www.opr.ca.gov/docs/DRAFT_AB_52_Technical_Advisory.pdf>.1 
March 2017 

Guest, Francis F. O.F.M 
1997 Cultural Perspectives on Death and Whipping in the Missions. In 
Major Problems in California History: Documents and Essays, edited by S. Chan 
and S. C. Olin, pp. 70-75. Houghton Mifflin, Boston, Massachusetts. 

Hanes, Erin 
2012a Opening Pandora1s Box: A Traditional Cultural Property Evaluation of 
the Amache World War II Japanese Internment Camp, Granada, Colorado. 
Master1 s thesis, Master1 s Thesis, Cultural Resources Management 
Department, Sonoma State University, Rohnert Park, California. 

Hanes, Erin, Phil Hanes, and Colleen Delaney-Rivera 
2011 Ground Penetrating Radar at Audrey: A GPR Investigation of an Early 
Mississippian-era Site in the Lower Illinois River Valley. Proceedings of the 
76th Annual Meeting of the Society for American Archaeolgy. Sacramento, 
California. 



103 

Hanes, Phil 
2012b Letter Report for Ground Penetrating Radar Survey at Sonoma State 
Historic Park, California. Scott Green, California State Parks, Sacramento, 
California, Wave Consulting, Davis, California. 

Hanson, Jeffery R. 
2011 Looting of the Fort Craig Cemetery: Damage Done and Lessons 
Learned. American Antiquity 76(3):429-445. 

Harris, E. Jeanne, Geoff Ginn and Cosmos Coroneos 
2004 How to Dig a Dump: Strategy and Research Design for Investigation of 
Brisbane's Nineteenth-Century Municipal Dump. Australasian Historical 
Archaeology 22:15-26. 

Kelly, Isabel 
1978 California. In Handbook of North American Indians, edited by W. C. 
Sturtevart, pp. 414-425. Translated by R. F. Heizer. vol. vol. 8. Smithsonian 
Institution, Washington, DC. 

Kroeber, A. L. 
1976 Handbook of the Indians of California. Dover Publications, New York, 
New York. 

Leopold, Matthias, David Dethier, J. lkel, Thomas Raab, Tyler Corson Rikert and Nel 
Caine 

2008 Using Geophysical Methods to Study the Shallow Subsurface of a 
Sensitive Alpine Environment, Niwot Ridge, Colorado Front Range, U.S.A. 
Arctic, Antarctic, and Alpine Research 40(3):519-530. 

Lightfoot, Kent G. 
2005 Indians, Missionaries, and Merchants: The Legacy of Colonial 
Encounters on the California Frontiers. University of California Press, 
Berkeley, California. 

Lipe, William D. 
1974 A Conservation Model for American Archaeology. Kiv_a 39(3/4):213-
245. 

Marshall, Yvonne 
2002 What Is Community Archaeology? World Archaeology 34(2):211-219. 

McCoy, Mark D. and Thegn N. Ladefoged 
2009 New Developments in the Use of Spatial Technology in Archaeology. 
Journal of Archaeological Research 17(3):263-295. 



-

104 

McManamon, Francis P. and Alf Hatton 
2000 Cultural Resource Management in Contemporary Society: Perspectives 
on Managing and Presenting the Past. Routledge, New York, New York. 

Meyer, Jack and Jeffrey Rosenthal 
2007 Geoarchaeological Overview of the Nine Bay Area Counties in Ca/trans 
District 4. Prepared for California Department of Transportation District 4, 
Oakland, California. Prepared by Far Western Anthropological Research 
Group, Inc., Davis, California. 

Milanich, Jerald T. 
2005 Homeless Collections. Archaeology 58(6):57-64. 

Moratto, Michael J. and David A. Fredrickson 
1984 California Archaeology. New World Archaeological Record. Academic 
Press, Orlando. 

Moser, Stephanie, Darren Glazier, James E. Phillips, Lamya Nasser el Nemr, 
Mohammed Saleh Mousa, Rascha Nasr Aiesh, Susan Richardson, Andrew Conner and 
Michael Seymour 

2002 Transforming Archaeology Through Practice: Strategies for 
Collaborative Archaeology and the Community Archaeology Project at Quseir, 
Egypt. World Archaeology 34(2):220-248. 

National Park Service (NPS) 
2017 Archaeology and Historic Preservation: Secretary of the Interior's 
Standards and Guidelines [As Amended and Annotated]. National Park 
Service 1 March 2017. 

Origer, Thomas M. 
1984 A Cultural Resources Study for the Proposed Casa Grande Parking Lot 
Sonoma, Sonoma County, California. Prepared for Walt Smith and Associates, 
Environmental Planners, Santa Rosa, Sonoma County, California. Prepared by 
Cultural Resources Facility, Sonoma State University, Rohnert Park, 
California. 

Praetzellis, Adrian 
1987 Archaeological Test Investigation within the Proposed Casa Grande 
Parking Lot, Sonoma State Historic Park. Prepared for City of Sonoma, 
Sonoma, California. Prepared by Adrian Praetzellis, Historical Archaeologist, 
California. 

Proulx, Blythe Bowman 
2013 Archaeological Site Looting in "Glocal" Perspective: Nature, Scope, and 
Frequency. American journal of Archaeology 117(1):111-125. 



--
105 

Ruther, Heinz, Michael Chazan, Ralph Schroeder, Rudy Neeser, Christoph Held, 
Steven James Walker, Ari Matmon and Liora Kolska Horwitz 

2009 Laser Scanning for Conservation and Research of African Cultural 
Heritage Sites: The Case Study of Wonderwerk Cave, South Africa. Journal of 
Archaeological Science 36(9):1847-1856. 

Sanborn Map Company 
1888 Sanborn Fire Insurance Map from Sonoma, Sonoma County, California. 
Library of Congress, Washington, DC. 
<https://www.loc.gov/resource/g4364sm.00858001/?sp=1>.15 July 2016 

Sanborn Map Company 
1911 Sanborn Fire Insurance Map from Sonoma, Sonoma County, California. 
Library of Congress, Washington, DC. 
<https://www.loc.gov/resource/ g4364sm.00858005 /?st=gallery>.15 July 
2016 

Silverman, Helaine 
2011 Perspectives on Community Archaeology. Historical Archaeology 
45(1):152-166. 

Smilie, Robert S. 
1975 The Sonoma Mission San Francisco Solano de Sonoma: The Founding, 
Ruin and Restoration of California's 21st mission. Valley Publishers, Fresno, 
California. 

Snell, Charles 
1963 Archaeological Site Survey for Sonoma Plaza, On file at the Northwest 
Information Center of the California Historical Resources Information System 
(NWIC), Sonoma State University (SSU), Rohnert Park, California. 

Sonoma Petaluma State Historic Parks Association (SPSHPA) 
2016 Historic Locations In and Around Our Parks. Sonoma Petaluma State 
Historic Parks Association. 
<http:/ /www.sonomaparks.org/pub/htdocs/locations.html>.May 2016 

Spector, Janet 
1993 What This Awl Means: Feminist Archaeology at a Wahpeton Dakota 
Village. Minnesota Historical Society Press, St. Paul, Minnesota. 

State of California Department of Parks and Recreation (SCDPR) 
1985 Sonoma State Historic Park General Plan. Prepared for State of 
California Department of Parks and Recreation, Sacramento, California. 
Prepared by State of California Department of Parks and Recreation, 
Sacramento, California. 



106 

Stone Fort Consulting, LLC 
2011 United States Army Garrison West Point; West Point New York 
Integrated Cultural Resources Management Plan. Prepared for Master 
Planning Directorate of Public Works, West Point Garrison, West Point, New 
York. Prepared by Stone Fort Consulting, LLC, Leaveworth, Kansas. 

The British Museum 
2015 Virtual Reality Weekend at the British Museum. The British Museum, 
London, England. 
<https://www.britishmuseum.org/about_us/news_and_press/press_release 
s/2015/virtual_reality_weekend.aspx>.2 October 2016 

Tisdale, Rainey 
2011 Do History Museums Still Need Objects? History News 66(3):19-24. 

Treganza, Adan E. 
1954 Sonoma Mission: An Archaeological Reconstruction of the Mission San 
Francisco de Solano Quadrangle. Prepared for California State Department of 
Natural Resources, Division of Beaches, California. Prepared by University of 
California, Department of Anthropology, Berkeley, California.· 

United States Census Bureau (USCB) 
2016 Linear Hydrography for Sonoma County, California. 
<https://www.census.gov/ cgi
bin/geo/shapefiles/index.php?year=2016&layergroup=Water>.4 August 
2016 

United States Department of Agriculture (USDA) 
2016 Custom Soil Resource Report for Sonoma County, California. Natural 
Resources Conservation Service, Washington, DC. 
<https:/ /websoilsurvey.nrcs.usda.gov /app/WebSoilSurvey.aspx>.22 June 
2016 

United States Department of Energy (DOE) 
2 004 Environmental Guidelines for Development of Cultural Resource 
Management Plans-Update. Prepared for United States Department of Energy, 
Washington, DC. Prepared by United States Department of Energy, 
Washington, DC. 

United States Geological Survey (USGS) 
1951 Sonoma Quadrangle Map. U.S. Geological Survey. 

Vozikis, George, Alexander Haring, Evangelos Vozikis and Karl Kraus 
2004 Laser Scanning: A New Method for Recording and Documentation in 
Archaeology. Paper presented at the FIG Working Week, Athens, Greece. 



107 

Welts, Allen W. 
1970 National Register of Historic Places Inventory Nomination - Vallejo 
Home. National Park Service, National Register of Historic Places, 
Washington, DC. 
<https: / /npgallery.nps.gov /nrhp / AssetDetail?assetID=3 c39cee6-3c2 5-4084-
bc16-fcec812 lfa86>.27 August 2016 



108 

APPENDIX A: FIELD WORK AUTHORIZATION 
• 



STANDARD CONDITIONS AND RESTRICTIONS 
(ARCHAEOLOGICAL PERMITS) 

Only archaeological material may be collected under issuance of this permit, All artifacts and specimens collected remain the property 
of the State of California, Department of Parks and Recreation. The applicant is responsible for manging for the curation, accession, 
safeguarding, and preservation of all materials collected in accordance with accepted museum standards. These arrangements must be 
made with the Curator of Statewide Records (916-324-0192) prior to application for the pennit. Any plan must address the continuing 
availability of the collection for public observation, scientific study, and display if curated ( on loan) to institutions outside of DPR 
facilities. Artifacts must be cataloged using DPR accession numbers, which are to be obtained at the beginning of the project from the 
DPR Curator of Statewide Records (916-324-0192). It is the responsibility of the permit holder to provide DPR with four (4) copies of 
all catalogs, field notes, photographs, and reports, even if curation is arranged in a facility not under the control of DPR, Collection 
should be accomplished by ~ethods that conserve resources and must be of some tangible benefit to the State Park System. The 
collections shall be used for scientific 

and educational purposes dedicated to public benefit only and shall in no case be used for commercial purposes or personal profit. 

Permits must be approved by both the Cultural Heritage Supervisor and District Superintendent before work begins. All work to be 
accomplished shall be discussed with the District Superintendent prior 10 beginning of field work. The District Superintendent may 
specify additional restrictions or conditions due to site sensitivity, natural hazards in the area, visitor traffic patterns, etc. Field work 
shall be scheduled with the District Superintendent or Designee, who shall be contacted immediately upon arrival in the Park Unit. 
Should unanticipated changes in Park conditions occur during the course of the field work, additional restrictions may be required for 
reasons of health, safety, and resource protection. Direct any questions regarding this Permit to the Supervisor, Cultural Heritage 
Section, Cultural Resources Division. · 

Plant life and other features shall not be disturbed without permission of Department staff. After excavation, restore the area to as near 
its fonner condition as possible. Park unit staff should be consulted before and after backfilling for suggestions and approval. 

Permits are issued for one year or a portion thereof. Within six (6) months of permit expiration and at least thirty (30) days prior to 
filing final reports with any other agency, Pennittee agrees to provide the Department of Parks and Recreation with four (4) copies of 
all site survey records, survey and excavation reports, photographs, and artifact and specimen catalogs for review. A final report is 
required within a year. Two (2) sets of the above specified documents will be sent to the District Superintendent, and two (2) to the 
Cultural Heritage Supervisor. Copies of any materials published shall be submitted to the Department and should include an 
acknowledgement of the Department of parks an_d Recreation. For continuing studies, submit a new application with four copies of a 
progress report. Pennittee agrees to file copies of archaeological reports and site records with the appropriate Regional Information 
Center. 

Applicant agrees to indemnify, save harmless, and defend the State of California, its officers, agents, and employees against any and all 
claims, demands, damages, losses or liability of its officers, agents, and employees due or incident to, either in whole or in part, 
whether indirectly connected with, the activities described in this Permit or arising out of or in any way connected with or incident to 
the Penn it issued from this application. In the event State is named as codefendant under the provisions of Government Code 
Section 895 et seq., the Pennittee shall notify State of such fact and shall represent State in such legal action unless State undertakes to 
represent itself as codefendant in such legal action, in which event State shall bear its own litigation costs, expenses and attorney's fees. 
The Applicant, its officers, agents, employees, or others holding pennits under this application, acting in the perfonnance of this 
agreement, are not officers, agents, or employees of the State. 

DEPARTMENT OF PARKS AND RECREATION ADDRESSES: 

Supervisors 
Cultural Heritage Section 
Cultural Resources Division 
Department of Parks and Recreation 
P.O. Box 942896 
Sacramento, CA 94296-000 l 

DPR412A 

Curator of Statewide Records 
Museum Collections Section, 
Cultural Resources Division 
2505 Port Street 
West Sacramento, CA 95691 
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APPENDIX B: ADDITIONAL GPR SLICES 
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