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SUMMARY OF FINDINGS 

 

The Town of Fairfax proposes seismic retrofit and handicap access upgrades to the Fairfax Pavilion 

located in Bolinas Park, Fairfax, Marin County, California. This undertaking is subject to Section 106 

of the National Historic Preservation Act and its implementing regulations (36 CFR 800) as partial 

funding would come from the Federal Emergency Management Agency’s Hazard Mitigation Grant 

Program (FEMA-HMGP-1731-60-50). The Fairfax Pavilion is considered eligible for inclusion in the 

National Register of Historic Places (National Register), and it sits atop prehistoric Native American 

site CA-MRN-490/H, which is also considered eligible. A Programmatic Agreement for this 

undertaking was executed between FEMA, the State Historic Preservation Officer (SHPO), the 

California Governor’s Office of Emergency Services (Cal OES), the Town of Fairfax, and the Federated 

Indians of Graton Rancheria (FIGR). Attachment A of the Fairfax Pavilion Programmatic Agreement 

details Phase I treatment of site CA-MRN-490/H.  

 

This report documents Phase I investigations completed by Tom Origer & Associates in June and July 

2018. The purpose of this work was to seek ways to limit site disturbances and facilitate design of the 

retrofit and handicap upgrades.  

 

A minimal range of materials was recovered during the investigation. Chert and obsidian debitage 

dominated the collection with just two formed artifacts recovered. Dietary debris included shell and 

bone fragments. Information about the site’s age was obtained through obsidian hydration analysis, 

which suggests that the site was occupied from about 4,300 years ago until about 180 years ago, and 

that site use was most intense during the 100-year period between 393 and 497 years ago.  

 

Previous impacts to the site were determined using historical maps and field observations. Construction 

of the pavilion and installation of utilities and other appurtenances caused the greatest degree of 

disturbance, though the investigation revealed that the building foundation rests on the surface of the 

site; no builder’s trench was excavated for the foundation. 

 

 

Note:  

This report contains information regarding the locations of archaeological sites, and should not be 

publicly circulated. This information is confidential, and is exempt from the Freedom of Information 

Act, to protect these resources from vandalism.  
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INTRODUCTION 

 

The Town of Fairfax, Marin County, California, proposes seismic retrofit and handicap access upgrades 

to the Fairfax Pavilion building located in Bolinas Park (formerly known as Fairfax Park), a city-owned 

facility (Figures 1 and 2). This project will be funded in part by a Hazard Mitigation Grant Program 

grant (FEMA-HMGP-1731-60-50) from the Federal Emergency Management Agency (FEMA). A 

project funded with federal money, no matter how small the federal contribution, or that falls under the 

jurisdiction of a federal agency is a federal undertaking and must comply with Section 106 of the 

National Historic Preservation Act and its implementing regulations (36 CFR 800). 

 

The Fairfax Pavilion is considered eligible for inclusion in the National Register of Historic Places 

(National Register), and it sits atop prehistoric Native American site CA-MRN-490/H, which is also 

considered eligible. The pavilion was constructed in 1921 as a dance hall and was the last of three 

pavilions built on the park grounds after 1875. The archaeological site is a shell rich midden situated 

on a knoll adjacent to the north bank of Fairfax Creek (See Figure 1). Ground disturbance for the seismic 

retrofit and accessibility improvements will impact site CA-MRN-490/H, which is known to contain 

burials and could also contain a wide array of cultural items.  

 

The work described herein was completed pursuant to the Phase I Archaeological Treatment Plan 

(ATP) for site CA-MRN-490/H, Attachment A of the Fairfax Pavilion Programmatic Agreement 

among FEMA, the State Historic Preservation Officer (SHPO), the California Governor’s Office of 

Emergency Services (Cal OES), the Town of Fairfax, and the Federal Indians of Graton Rancheria 

(FIGR). 

 

Figure 1. Vicinity map (USGS)   
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Figure 2. Site location (USGS 1995 San Rafael 7.5’ map)  



 

3 

 

Description of Undertaking 

 

This undertaking includes installation of a new perimeter foundation and pier-and-post supports under 

the existing building, and improvements for handicapped access at the rear of the building. The 

elements of this undertaking that will involve ground-disturbance and will affect the archaeological site 

have not yet been designed. Design of the undertaking will build upon the findings of this study so that 

affects to the archaeological site can be minimized.  

 

 

Area of Potential Effects 

 

The Area of Potential Effects (APE) for the proposed project includes the entire archaeological site as 

well as the Fairfax Pavilion building, both exterior and interior; however, the Area of Direct Impacts 

(ADI) to the archaeological site is restricted to the footprint of the building and its immediate 

surroundings. 

 

 

Phase I Goals 

 

Phase I of the ATP is needed to facilitate the design of the seismic retrofit and handicap access upgrades 

to the Fairfax Pavilion. The Phase I goals are to: 

• Seek ways to limit site disturbance as much as possible 

• Limit ground-disturbing activities where possible 

• Facilitate the design of ground-disturbing activities to have the least impact possible.  

 

The work outlined for Phase I includes on-site monitoring of geotechnical borings, archaeological 

excavation to establish the width and depth of the builder's trenches for the existing foundation, and 

analysis of archaeological materials collected during the excavation. Historical research to assess 

previous site impacts is also part of the Phase I study. 

 

 

Consultation Summary 

 

The Undertaking is within the traditional ancestral territory of the Coast Miwok, a tribe that makes up 

a part of the Federated Indians of Graton Rancheria (FIGR). While representing the Coast Miwok, 

FIGR played an important role in designing this study. Elements specified by FIGR included: 

• The involvement of the Tribe during excavation 

• The treatment of human remains and associated funerary items 

• The handling of recovered archaeological specimens and site soils 

• The final resolution of archaeological specimens and site soils 

 

 

BACKGROUND 

 

CA-MRN-490/H consists of an archaeological deposit and an historic building, both of which were 

determined eligible for the National Register. The summary below describes work to-date for each 

component of the site.  
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Archaeological Site CA-MRN-490/H 

 

The prehistoric element of the site was first recorded by Nelson Thompson in 1978. Thompson (1978) 

described the site as a shell midden and moderately dense obsidian flake scatter within an area 

measuring 86 by 61 meters, and estimated its depth as greater than 50 centimeters. The site was issued 

the state identifier CA-MRN-490 based on Thompson's documentation. At the time of Thompson's field 

visit, he noted that erosion was occurring along the south side of the site adjacent to Fairfax Creek and 

that a community center (Fairfax Pavilion) covered the northern part of the site.  

 

In 2002, Stephen Bryne visited the site and prepared supplemental documentation to bring the site 

record in line with new state recording procedures and forms (i.e., Revised DPR 523 forms). Bryne 

noted that the site was "a probable habitation/village site, possibly Coast Miwok." He cited an 

unpublished manuscript by local historian Jean Secchitano who report that many artifacts were found 

during excavation for the 1921 pavilion construction. William and Brian Sagar of the Fairfax Historical 

Society indicated that a mortar and pestle had been recovered from the property (Sagar and Sagar 

2006:8).  

 

Site documentation was enhanced by Lisa Pesnichak of Archaeological Resource Service (ARS) during 

a field visit in 2004. The sketch map attached to Pesnichak's record (Figure 3) appears to show a much 

larger site (measuring 160 x 98 meters) with loci of intact, eroded, and disturbed midden and an isolated 

lithic scatter within the site boundaries (Pesnichak 2004). Heather Blind (2011) reported on the results 

of construction monitoring that took place in 2011 in the northernmost portion of CA-MRN-490/H, 

northwest of the pavilion. No cultural items were found.  

 

In April 2016, the site was revisited by Nelson Thompson, who originally recorded the site. Thompson 

expressed the opinion that what was presumed to be the site boundary line on the Pesnichak map might 

have been a project area boundary. He found no evidence of cultural materials or archaeological 

deposits other than in the loci shown on Pesnichak's map. Thompson's field notes state that the intact 

portion of the site coincides with the highest part of the property. In that area he found black midden 

soils containing pulverized shell, fire-altered rock, and obsidian waste flakes. He was unable to relocate 

the lithic scatter locus identified by Pesnichak, possibly because of the presence of landscape materials. 

 

 

Fairfax Pavilion 

 

The Fairfax Pavilion is the historical component of the site. The pavilion was constructed in 1921 on a 

nine- acre portion of Fairfax Park that was acquired by the Fairfax Volunteer Fire Department c.1920. 

Established by the North Pacific Coast Railroad (NPCR) in 1875, Fairfax Park was initially a 15,000-

acre excursion park with picnic facilities and a covered dance pavilion (URS 2011). The NPCR leased 

the property for five years, and in 1880 took another five-year lease but on just 40 acres of the property. 

The NPCR relinquished the lease after the second term, and over the years several individuals have 

kept the park operating. A new pavilion replaced the 1875 structure in 1908. The existing pavilion was 

the third such building constructed at the park. San Francisco architect John A. Porporato designed the 

pavilion, and it has been the focal point for social and civic activities for nearly 100 years.  

 

The pavilion was first documented during an inventory of historic resources completed by the Fairfax 

Historical Society. Randall Garrison prepared the Historic Resources Inventory Form for the pavilion 

in 1977, stating that it was built in 1922 for dancing purposes (Garrison 1977).  
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Figure 3. Map of CA-MRN-490/H.    
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When Bryne visited the site in 2002, he added the pavilion to the DPR 523 record. The state identifier 

was then modified to CA-MRN-490/H to reflect the historical component, and the primary number P-

21-000440 was assigned in keeping with the State's revised numbering system. He also reported that 

late nineteenth and early twentieth century artifacts were observed "on the ground surface in the vicinity 

of the Pavilion" (Bryne 2002:2) but no map was provided to show a more exact location.  

 

Additional information about the pavilion was provided by Pesnichak and Cassandra Chattan, also of 

Archaeological Resource Service, in 2004. They indicated that the pavilion appeared eligible for local 

listing under Criterion A because of its association with broad patterns in history, but did not consider 

it significant for its architecture (Pesnichak and Chattan 2004; Pesnicak 2004).  

 

In 2011, URS Corporation completed an historical evaluation of the pavilion and determined that the 

Fairfax Pavilion was eligible for the National Register under Criterion A and the California Register of 

Historical Resource under Criterion 1 because of its importance to the community's growth, 

development, and history, especially in terms of entertainment and recreation.  

 

 

SITE CONTEXT 

 

Environment 

 

CA-MRN-490/H is in southern Marin County, near the confluence of Fairfax Creek and San Anselmo 

Creek. The site is on a prominent knoll, elevated about 40 feet above the surrounding terrain, and 

Fairfax Creek flows along the western base of the knoll (Figures 2 and 3). This perennial stream is a 

tributary to San Anselmo Creek, east of CA-MRN-490/H, although from Bolinas Road to its confluence 

with San Anselmo Creek (about 1,600 feet) Fairfax Creek is routed through underground culverts. 

Geologically, this area is marked by Quaternary alluvial deposits along San Anselmo and Fairfax 

creeks, with Franciscan mélange comprising the adjacent hills (Blake, Graymer, and Jones 2000).  

 

While the site now has an urban setting with sparse areas of native vegetation, it was well situated for 

prehistoric occupation. In addition to its elevated position and nearby water sources, several plant 

communities are identified in the vicinity that would have provided useful resources, including oak-

woodland, broadleaved evergreen forest, riparian forest, and oak savannah communities (County of 

Marin 2017; LSA Inc. 2017).  

 

 

Prehistory 

 

The concept of prehistory refers to the period before events were recorded in writing and varies 

worldwide. Because there is no written record, our understanding of California prehistory relies on 

archaeological materials and oral histories passed down through generations. Early archaeological 

research in this area began with the work of Max Uhle and Nels Nelson. Uhle is credited with the first 

scientific excavation in California with his work at the Emeryville Shellmound in 1902, while Nelson  

spent several years (1906 to 1908) surveying the San Francisco Bay margins and California coast for 

archaeological sites.  

 

In the 1930s, archaeologists from Sacramento Junior College and the University of California began 

piecing together a sequence of cultures primarily based on burial patterns and ornamental artifacts from 

sites in the lower Sacramento Valley (Lillard, Heizer, and Fenenga 1939; Heizer and Fenega 1939). 

Their cultural sequence became known as the Central California Taxonomic System (CCTS), which 

identified three culture periods termed the Early, Middle, and Late Horizons, but without offering date 
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ranges. Refinement of the CCTS became a chief concern of archaeologists as the century progressed 

with publications by Richard Beardsley (1948, 1954) and Clement Meighan (1955) based on materials 

excavated by the University of California Archaeological Survey.  

 

In 1973, David Fredrickson synthesized prior work, and in combination with his own research, he 

developed a regional chronology that is used to this day, albeit modified for locality-specific 

circumstances. Note that while Fredrickson's chronology was adopted by many archaeologists, 

Beardsley's cultural sequence was adopted by others, creating a roughly North Bay-South Bay division 

in usage. Fredrickson’s scheme, outlined below, shows that native peoples have occupied the region 

for over 11,000 years (which is supported by Erlandson et al. 2007), and during that time, shifts took 

place in their social, political, and ideological regimes (Fredrickson 1973).  

 

Emergent Period (ca. 200 – 1,000 years ago) 

Upper Emergent Period characteristics include the appearance of the clam shell disk bead money 

economy. Increasingly more goods were moved farther. Local specialization of production and 

exchange of goods grew. South and central exchange systems were interpenetrated. 

 

Lower Emergent Period characteristics included the introduction of the bow and arrow, which 

largely replaced the dart and atlatl. South coast marine adaptations flourished. Territorial 

boundaries became well established, and regularized exchange between groups continued with 

increased goods being exchanged. Increasing evidence has been found of distinctions in social 

status linked to wealth. 

 

Archaic Period (ca. 1,000 – 8,000 years ago)  

Upper Archaic Period characteristics include the growth of social-political complexity with status 

distinctions based on wealth. Shell beads gain importance and they appear to serve as indicators 

of both exchange and wealth. Group-oriented religious organizations emerge with possible origin 

of Kuksu religious system. Exchange systems become more complex with regularized sustained 

exchanges occurring between groups. Territorial boundaries were fluid. 

 

Middle Archaic Period characteristics include a change in the climate, which became more 

benign. Economy became more diverse. Acorn use introduced as suggested by mortars and 

pestles. Hunting was important as evidence by the abundance of dart tips. Sedentism began along 

with increased population and expansion. 

 

Lower Archaic Period characteristics include lakes drying due to climatic changes. Abundant 

milling stones suggest emphasis on plants/small seeds for food, and little hunting occurred. 

Limited exchange took place, and there was a reliance on the use of local materials. Wealth not 

emphasized, and the dominant social unit appears to be the extended family. 

 

Paleoindian Period (ca. 8,000 – 12,000+ years ago) 

This is the time when humans first entered California. Lakeside sites established with probable 

emphasis on hunting. Milling technology is lacking. Exchange of goods on a one to one basis and 

not regularized. Social units consisted of extended families that was largely self-reliant, and 

moved to resources as they became available and were needed.  

 

Advancement in the understanding of obsidian properties lead to a new dating tool for archaeologists 

when Irving Friedmann and Robert Smith published the first study of obsidian hydration in 1960 

(Friedman and Smith 1960). The study showed that a fresh surface on an obsidian specimen absorbs 

water at a slow but constant rate, and that chemical composition and temperature affect the hydration 
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process. By measuring the thickness of the hydration band, an estimated date could be obtained but 

only if the rate of hydration was known for the obsidian source. It would be 25 years before research 

in hydration dating was conducted for the North Bay Area where there are four major obsidian sources. 

In 1987, Thomas Origer devised a hydration chronology for the north Bay Area. This chronology was 

developed by pairing micron readings taken from stylistically distinctive projectile points and pairing 

them with radiocarbon dates. Origer was able to develop a hydration rate for Annadel and Napa Valley 

obsidian sources through his study. Later, Tremaine (1989, 1993) developed comparison constants 

among the four primary obsidian sources in the north Bay Area. The development of obsidian hydration 

rates for the four, primary north Bay Area obsidian sources has provided archaeologists the ability to 

obtain dates from sites that could not previously be dated due to lack of diagnostic artifacts or organic 

material suitable for radiocarbon dating. Origer was able to support and refine Fredrickson's chronology 

dating tools diagnostic of certain periods (Origer 1987). 

 

Bennyhoff and Hughes (1987) developed a typology for Olivella shell bead types for the Great Basin 

and California which was an update to the typology developed by Bennyhoff and Heizer in 1958. The 

dating scheme they were able to develop through their analysis set the foundation upon which Randall 

Groza was able to expand in 2002. Bennyhoff and Hughes (1987) developed their scheme based on 180 

radiocarbon dates; however, advances since their study were used by Groza to refine their scheme. 

Groza was able to obtain 104 radiocarbon dates directly from Olivella shell beads (Groza 2002). In 

2011, Groza's original scheme was further refined (Groza et al. 2011).  

 

In an effort to bridge the differences between chronologies, Milliken et al. (2007: Figure 8.4) presented 

a concordance for comparing time periods, cultural patterns, and local variations for the San Francisco 

Bay Area. Milliken included Dating Scheme D, as presented by Groza in 2002, which is a refinement 

of previous radiocarbon-based temporal sequences for the San Francisco Bay Area. Where Fredrickson 

and Origer’s earlier work defined six temporal periods, the Scheme D chronology defines 12, including: 

 

Historic/Mission  

Late 2 (L2) 

Late 1a (L1a) 

Late 1b (L1b) 

Middle/Late Transition (MLT) 

Middle 4 (M4) 

Middle 3 (M3) 

Middle 2 (M2) 

Middle 1 (M1) 

Early/Middle Transition (EMT) 

Early Period  

Early Holocene 

 

Table 1 incorporates Fredrickson's chronology, Groza and Groza et al.'s chronology, and micron 

measurement ranges based on Origer's work. This table provides the reader with information related to 

all three works and how they relate to one another.   

 

 

Ethnography 

 

Linguists and ethnographers tracing the evolution of languages have found that most of the indigenous 

languages of the California region belong to one of five widespread North American language groups 

(the Hokan and Penutian phyla, and the Uto-Aztecan, Algic, and Athabaskan language families). The   
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Table 1. North Bay Area Chronology 

Temporal 

Period1 
Time Range 

Hydration 

Interval (μ) 
Scheme D2 Time Range 

Hydration 

Interval (μ) 

Historical <185 BP <1.0    

Upper 

Emergent 
185 to 500 BP 1.1-1.8 

Historic 

Mission 
185 to 250 BP 1.1 - 1.3 

L2 250 to 500 BP 1.4 - 1.8 

Lower 

Emergent 
500 to 1,120 BP 1.9-2.7 

L1b  500 to 625 BP 1.9 - 2.0 

L1a 625 to 750 BP 2.1 - 2.2 

MLT 750 to 1,000 BP 2.2 - 2.5 

M4 1,000 to 1,265 BP 2.6 - 2.8 

Upper 

Archaic 
1,120 to 2,215 BP 2.8-3.8 

M3 1,265 to 1,435 BP 2.9 - 3.0 

M2 1,435 to 1,600 BP 3.1 - 3.2 

M1 1,600 to 2,200 BP 3.3 - 3.7 

EMT 2,200 to 2,600 BP 3.8 - 4.1 
Middle 

Archaic 
2,215 to 3,700 BP 3.9 - 4.9 

Early Period 2,600 to 4,100 BP 4.2 - 5.1 

Lower 

Archaic 
3,700 to 7,300 BP 5.0 - 6.9 

Early 

Holocene 
>4,100 BP >5.2 

Paleo-Indian >7,300 BP >7.0 

ybp = years before present; μ = microns 
1 based on Origer 1987 and Fredrickson 1994  
2 based on Groza 2002 and Groza et al. 2011  

 

 

distribution and internal diversity of four of these groups suggest that their original centers of dispersal 

were outside, or peripheral to, the core territory of California, that is, the Central Valley, the Sierra 

Nevada, the Coast Range from Cape Mendocino to Point Conception, and the Southern California coast 

and islands. Only languages of the Hokan phylum can plausibly be traced back to populations inhabiting 

parts of this core region during the Archaic period, and there are hints of connections between certain 

branches of Hokan, such as that between Salinan and Seri, that suggest that at least some of the Hokan 

languages could have been brought into California by later immigrants, primarily from the Southwest 

and northwestern Mexico (Golla 2011). Linguistic evidence shows that between 10,000 and 8,000 years 

ago inhabitants in the area were Pre-Yukian speakers but by 6,000 years ago Yukian languages had 

developed in the northern San Francisco Bay Area (Moratto 2004:545 and 550). Moratto (2004:552-

557) hypothesized that between 4,000 and 2,000 years ago Penutian (proto-Miwok) speakers began to 

migrate into the area from the lower Sacramento Valley. Golla, on the other hand, believes that Proto-

Miwok speakers migrated from the mountains between Napa County and the Sacramento Valley south 

into what is now southern Sonoma County and Marin County (and east into the Central Valley) between 

3,000 and 2,500 years ago (Golla 2011:252-253). 
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At the time of European settlement in this region, the study area was included in the territory controlled 

by the Coast Miwok (Kelly 1978:414). The Coast Miwok were hunter-gatherers who lived in rich 

environments that allowed for dense populations with complex social structures (Barrett 1908; Kroeber 

1925). They settled in large, permanent villages about which were distributed seasonal camps and task-

specific sites. Primary village sites were occupied throughout the year, and other sites were visited to 

procure resources that were especially abundant or available only during certain seasons. Sites often 

were situated near fresh water sources and in ecotones where plant life and animal life were diverse 

and abundant. 

 

It is believed that members of the Coast Miwok were the Native Americans who met with both Sir 

Francis Drake and Sebastian Rodriquez Cermeño during their voyages to California. After those two 

contacts, the Coast Miwok were left alone for nearly 200 years until the construction of the San 

Francisco Presidio and Mission Dolores in 1776 (Kelly 1978:414). Even then, Coast Miwok did not 

enter Mission Dolores in significant numbers until 1800 (Milliken 1995:176). In his analysis of mission 

records, Milliken (1995:242) posited that the Habasto Tribe inhabited the eastern side of the Marin 

Peninsula, including the upper reaches of San Anselmo Creek in the Fairfax vicinity. No ethnographic 

villages are known in this area; the nearest are at Nicasio and San Rafael (Kelly 1978:415). In 1992 the 

Coast Miwok and some members of the Southern Pomo established the Federated Indians of Graton 

Rancheria. They were federally recognized in 2000. 

 

 

RESEARCH DESIGN  

 

The research design for these investigations was developed following the general principles outlined in 

the Office of Historic (1991) Preservation Guidelines for Archaeological Research Designs and the 

Secretary of the Interior's Guidelines for Archeological Documentation (National Park Service 1983). 

Briefly described are theoretical considerations, salient elements of prior research in the region, goals 

for the investigation, and research questions that realistically can be answered through analysis of 

materials recovered at the site. 

 

Because of the limited nature of the investigation, confined to the area affected by the retrofit project, 

it is unlikely that a full suite of archaeological constituents present in the site will be recovered. This 

restricted sample reduces the ability to apply wide-ranging theoretical constructs. For example, a 

Marxist based assessment of production and social structure has been applied to bay area shell mounds 

effectively (Beck 2011). That said, even the portions of CA-MRN-490/H that are under investigation 

have the potential to address issues still under consideration regarding the culture history in the 

traditional territory of the Coast Miwok. Culture-historical archaeology emphasizes defining societies 

into cultural groupings based upon their material culture and has been used to prove direct cultural links 

from prehistoric peoples to their modern descendants. The framework provided by culture-historical 

theory still gives insight into studying material culture in a temporal setting. Behavioral and cultural 

changes can be interpreted through the material culture left behind. It allows for noting whether a 

different group of people moved into a territory or if the behaviors of the people changed to 

accommodate or imitate outside cultures that began to have influence on them. 

 

 

Previous Archaeological Research 

 

As mentioned previously, early archaeological investigations in the greater San Francisco Bay Area 

focused on site discovery and descriptions of material culture; later studies aimed at understanding 

cultures and chronology. Those studies illustrated that as new data are accumulated, our understanding 
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of the region's long and complex prehistory improves. The following description of site excavations 

that have been completed near CA-MRN-490/H provides an archaeological context. 

 

CA-MRN-5 is a midden site located near Richardson Bay. In 1957, two burials were excavated when 

found during the construction of a wing of the Fireside Inn (Valdivia 1957). In 2002, the site was 

investigated through mechanical boring, hand augering, and hand excavation to gain an idea of the areal 

extent. The depth of the site was found to extend into the water table, which was reached between 100 

and 170 centimeters and the edges of the site proved to be a thin layer of midden below fill (Greene 

and Flynn 2003). The investigation report did not detail the data generated from the archaeologically 

excavated midden unit. During monitoring in 2006 and 2008, multiple burials were exposed and 

artifacts collected. Among the specimens found were: Napa Valley obsidian flakes and tools; charcoal; 

Olivella beads; animal bones; bone awls, needles, beads, wedges, and sting ray barbs; shell; mortars; 

pestle; hammerstone; and quartz (Evans, Smith, and Chattan 2008). Based on the paucity of information 

collected, the site was dated from AD 970 and as late as AD 1760. Obsidian hydration measurements 

put occupation of the site as early as AD 220. 

 

CA-MRN-14 is a midden site located near Richardson Bay. In 1974, an archaeological field class from 

San Francisco State University, along with volunteers from the Miwok Archaeological Preserve of 

Marin, partially excavated the site as it was under the threat of destruction from the development of a 

residential community. Delays in development allowed for a second excavation in 1975, but in 1976 

the site was bulldozed for the construction of the housing development (Riley 1979). The investigation 

was primarily a data recovery effort. Among the specimens excavated were: chert scrapers and 

choppers; obsidian tinklers, flakes, and tools; mortars; pestles; pecked stone fragments; a broken net 

sinker; a steatite pipe; bone awls, wedges, stingray barb. and whistles; shell beads and pendants; mica 

fragments; clay daub; red ochre; asphaltum; and a fist-sized rock with a patina of quartz (Moratto et al. 

1974). Three relatively intact burials and many scattered bits of human bone were found across the site. 

Moratto believes that the site was occupied seasonally from spring through early fall and that site 

occupation began around AD 1 and ended between AD 1400 and AD 1800.  

 

CA-MRN-17 is a midden site located on De Silva Island, in an inlet adjacent to Richardson Bay. From 

1980-1984, San Francisco State University conducted investigations there. Eight burials were 

discovered during excavation at the site, two were group burials (Vasta et al. 2003). Among the 

specimens found were: bone beads and tools; fish hooks; harpoon points; a possible gorge; fish spear 

points; net sinkers; chert debitage; cores; flake tools; obsidian debitage; bifaces; flake tools; projectile 

points; shell beads; spoons; pendants; a whole painted shell; shell fragments; mica ornaments; steatite 

and calcite ear plugs; a steatite pendant; and a charmstone. Seasonality of the site could not be 

determined based on faunal remains, however fishing primarily took places on the north side of the 

island based on species remains analyzed. Radiocarbon dating showing the first occupation of the site 

began circa 3625 BC (Pahl 2003). 

 

CA-MRN-20 is a midden site located on the east side of Strawberry Point. The site was investigated 

under the threat of severe damage from development in 1950 and 1951. Nineteen burials were found, 

most without grave goods. Specimens associated with the burials included: Olivella beads; Haliotis 

pendants; a baked clay figurine; red ochre; a bone nose ornament; and an obsidian projectile point 

(McGeein and Mueller 1955). Other artifacts found during excavation included: mortars; pestles; 

obsidian and chert scrapers; bone awls; antler wedges; an obsidian drill; an abrading stone; obsidian 

points; net weights; a bone gorge hook; bird and shell beads; shell pendants; steatite ear plugs; 

charmstones; and baked clay figurines. Based on the artifacts present, it was concluded that the site was 

primarily occupied during the fall and winter months with the likelihood of some summer occupation, 

and it was occupied from AD 900 to AD 1500. 
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CA-MRN-27 is a midden site located at the northwest end of Richardson Bay. It was investigated in 

1970 by Tom King, Dave Fredrickson, and volunteers. The investigation was a volunteer-based data 

recovery effort in the face of development. A portion of the site appeared to function as a cemetery 

with 50 individuals found within a 24 square meter area, no other cemeteries like this have been found 

in Marin County. The rest of the midden contained no burials, but an examination of the features found 

during excavation suggested that there were structures to the southern end of the cemetery and a large 

semi-subterranean house to the north. Few artifacts were found with the burials. King infers that people 

were buried in the cemetery 400 years ago, but that the site was primarily used 2,000 years ago (King 

1970). 

 

CA-MRN-35 is a midden site located in Belvedere, adjacent to Richardson Bay. It was investigated 

with auger tests and monitoring trench excavation by ARS in 1977 for proposed PG&E trenching. In 

2010, Holman & Associates conducted an evaluation of this site to determine whether the cultural 

materials represented primary or secondary deposits and then monitoring occurred during construction 

throughout several months (Bieling 2012). Cultural items found during excavation included: bone; 

shell; obsidian bifaces; impressed clay; and a possible charmstone. Human remains were encountered 

at 30-40 cm. Cultural items found during monitoring included: obsidian points; groundstone items; 

pestles; cooking stone; charmstones; and millingstone and mortar fragments. 

 

CA-MRN-127 is a midden site located near the Civic Center Lagoon. It was investigated with auger 

tests, excavation units, and trench excavation by Bieling and Psota (1989). Cultural items found during 

excavation included: dietary bone and bone tools; dietary shell and shell artifacts; obsidian and chert 

flakes and tools; ground stone tools, and one human skeleton. The site appeared to have been 

occasionally occupied during the Middle through Lower Emergent Period; however, the Late Emergent 

Period witnessed intensive occupation. 

 

CA-MRN-254 is a midden site located on the Dominican College campus in San Rafael. It was 

investigated with auger tests, excavation units, and trench excavation by Bieling (1998). Cultural items 

found during excavation included: dietary bone and bone tools; dietary shell and shell artifacts; obsidian 

and chert flakes and tools; ground stone tools, and human burials. The site appeared to have been first 

occupied approximately 1800 years ago with occupation continuing into the historic period. Obsidian 

hydration dating suggested that the most intensive time of occupation was between 500 and 900 years 

ago during the Lower Emergent Period. 

 

 

Research Domains 

 

Investigations at CA-MRN-490/H could add to our knowledge of the area's prehistory. While 

excavation planned for Phase I of the ATP is extremely limited in scope, some of the following 

questions could be answered and would contribute to the major regional research topics of chronology 

patterns and population movement along with contributing to knowledge of subsistence patterns and 

changes in technology and lifeways.  

 

1. When was the site occupied?  

This question is directly related to the issue of temporal trends in occupation and will enable 

discussion of how sites fit into the cultural chronology of the area. It will be answered through 

cross-dating temporally diagnostic artifact types, obsidian hydration band analysis, and 

radiocarbon assays (if suitable materials are found). Previous studies have incorporated 

obsidian hydration dating as key components to understanding the time(s) and duration of site 

occupations. The successful use of this dating technique should be well suited to the site 

proposed to be studied herein, should obsidian be recovered during excavation. 
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2. What activities took place at this site? 

This question can be used to address changes in regional interaction spheres. It can also 

potentially be used to analyze site structure and technological change. The presence of certain 

items and features could provide the data necessary to answer this question. For example, fire-

affected stone indicates the use of fire for heating (cooking and keeping warm), chert and 

obsidian flakes suggest that flaked-stone tool manufacture or repair (depending on flake 

types/sizes) took place. Shellfish and bone remains provide information about diet and 

potentially about the season of site occupation. It is possible that other archaeological 

constituents will be discovered. For example, milling tools would suggest that plant processing 

occurred there, and projectile points are indicators that hunting took place in the vicinity. Other 

activities may be suggested by other types of material remains that might be found at the site. 

Features within the soil matrix (e.g., pits, house floors, human graves) suggest other activities, 

such as storage of goods, intensive and sustained occupation, or interment of the dead. 

 

3. How does this site fit into local settlement and subsistence models?  

The site's biophysical context and its material remains will help address this question. The 

range of materials found at the site will help indicate the intensity and type of site use. This 

question also addresses the domain of population movement. 

 

Typically, settlement models indicate that large villages and camps were surrounded and 

supported by sites where limited tasks took place. Previous studies have demonstrated that sites 

often appear to be places where the important activity took place. While such sites represent 

just a part of the settlement system hypothesized for the region, it is important that they be 

identified so that the full range of a village community’s activities and areal extent can be 

documented. 

 

Diachronically, settlement patterns may have changed. So, in combination with dating 

archaeological phenomena, it should be possible to see changes through time in how regional 

occupants made and responded to environmental, social, and technological conditions and 

changes. 

 

4. Is this a single- or multi-component site? 

A component is defined as a "culturally homogenous stratigraphic unit within an archaeological 

site” (Thomas 1989:651). Artifacts that are recovered, in conjunction with the determined dates 

of occupation, will be used to address this question. The types of artifacts that would aid in 

answering this question would be diagnostic points, and shell beads that have been previously 

identified as dating to the same component. Non-diagnostic items that can be dated would aid 

in answering this question include obsidian specimens that could be subjected to obsidian 

hydration analysis or suitable organic specimens that could be submitted for radiocarbon 

dating. Assertions can be made that non- temporally diagnostic artifacts could belong to certain 

components. Obsidian debitage has been seen at the site during previous studies. Midden sites 

often contain the above listed items that would provide data toward answering this question. 

This question will help address chronology. 

 

5. With what groups did the occupants of the site have contact?  

Analysis of artifact styles and the sources of recovered obsidian will be used to determine 

directions of influence and suggest with which neighboring groups the sites' occupants had 

contact. Visual source characterization will be used to determine the geologic origins of 

obsidian specimens at the site. Geochemical source analysis of obsidian will be conducted, if 

needed. The presence of obsidian from Lake and Napa Counties would suggest ties with groups 
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to the far north and east. In contrast, obsidian from Sonoma County would suggest contact and 

trade with the Southern Pomo. 

 

6. What evidence for change over time in technology and lifeways is there at the site? 

For example, did the site's occupants interaction sphere change overtime? Are there changes in 

artifact style over time that could reflect the influence of groups in other regions? Are there 

changes in how the site was used and the kinds of activities carried out there? Intra-site structure 

and the stratigraphic place of certain diagnostic items should help address the topic of change 

as deeper items should be older and possibly different from those recovered in the upper levels. 

This question, while directly related to chronology, also contains elements of population and 

resource movement. 

 

Generally, earlier sites are dominated by lithic scatters suggestive of limited task sites that 

could be attributed to a “forager” strategy where inhabitants moved from site to site as resources 

became available seasonally. Later in time, midden deposits, demonstrative of villages or long-

term occupation, developed, and this could suggest a shift to a “collector” strategy where site 

occupants radiated out from the main village, collected resources, and transported them back 

to their residences at the village. 

 

 

FIELD METHODS 

 

Field Methods 

Fieldwork was completed by a team of archaeologist from Tom Origer & Associates and FIGR 

representative, Charles Johnson. Mr. Johnson observed both phases of the field work described below, 

as well as the processing and cataloging of materials. His report is provided in Appendix A. 

 

Geotechnical Borings 

On June 13, 2018, four geotechnical core samples were taken, one from each side of the pavilion (Figure 

4), using a 2-inch spoon tube. The tube was driven into the ground by hand in 18-inch increments to a 

maximum depth of six feet (180 cm). The spoon tube was opened after each increment was achieved 

and the contents were deposited as a unit onto filter fabric. The stratigraphy of the section was 

examined, then the sample was screened through six-millimeter wire mesh to capture cultural items. 

Materials from each core sample were bagged separately and retained for laboratory analysis. All core 

sample soils were returned to the unit from which they were excavated. The following table lists the 

core units, their maximum depths, and observations.  

Table 2. Geotech Cores 

Core No. Depth (cm.) Observations 

1 180 Dark soil to 20 cm containing small amount of shell, glass fragments, wire nail, 

and mammal bone (canine). Tan, compacted clay to 20 to 180 cm. 

2 180 Shell-laden midden to 30 cm that also contained chert, glass fragments, and a 

wire nail. Tan, compacted clay 30 to 180 cm. 

3 180 Shell-laden midden to 90 cm. Tan, compacted clay 90 to 180 cm. 

4 180 Shell-laden midden to 65 cm. Larger pieces of shell noted and one obsidian 

flake. Mottled 65 to 100 cm. Tan, compacted clay 100 to 180 cm. 
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Figure 4. Investigation units at CA-MRN-490/H. 
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Archaeological Excavation 

Phase I archaeological investigations were completed on June 19, 2018. A series of 25 by 25-centimeter 

units were excavated along the perimeter of the pavilion to determine the width and depth of the 

builder’s trench associated with the existing foundation. Three locations were chosen where the 

possibility of discerning the trench dimensions seemed most likely. Units were placed adjacent to each 

other when better areal coverage was needed, and three excavation units resulted from this placement. 

Table 3 summarizes unit dimensions and volumes, and their locations are shown in Figure 4.  

 

Units were hand excavated in 20-centimeter thick levels or until subsoil was encountered. Excavated 

soils were screened through three-millimeter wire mesh to capture archaeological materials, which were 

bagged according to provenience (unit and depth below grade) and retained for laboratory processing 

and analysis. Excavated soils were returned to the unit from which they were excavated.  

Table 3. Summary of Excavation Units 

Unit Size (cm) Depth (cm) Volume (m3) 

1 25 x 50 36 0.045 

2 50 x 50 37 0.0925 

3 25 x 50 40 0.05 

Total   0.1875 

 

 

TREATMENT OF RECOVERED MATERIALS 

 

A field laboratory was set up on-site where archaeological materials were sorted into prehistoric and 

historic-period categories and then further sorted, as appropriate. Prehistoric materials were subdivided 

into the general categories of artifacts and ecofacts. Artifacts include purposefully altered specimens 

such as projectile points and beads, while the ecofact category includes such materials as obsidian, 

basalt, and chert tool manufacturing debris, faunal remains (i.e., bone and shellfish). Historic materials 

were sorted by material such as glass, ceramic, and metal. This phase of  

 

Once general sorting was completed, a detailed sorting and analysis of specimens was performed. For 

example, artifacts were examined and assigned to categories based on morphological characteristics; 

all obsidian specimens were visually examined and, based on macroscopic characteristics, were 

assigned to their specific geologic source (i.e., Annadel, Borax Lake, Napa Valley). The purpose of the 

detailed sort was to provide a comprehensive inventory of the materials remaining at CA-MRN-490/H. 

 

Materials recovered during this investigation were limited to bifacially formed tools, stone toolmaking 

debris (debitage), and dietary debris. To the extent possible, those materials were subjected to technical 

studies, as outlined below. 

 

Appendix A provides a catalog of materials recovered during the Phase I investigation. At present, the 

collection is stored in a locked box inside the Fairfax Pavilion. 
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Materials Classification 

 

Recovered artifacts and ecofacts were sorted into the following specific groups. Descriptions of are 

provided to give the reader an image or understanding of the various groups of specimens recovered 

from CA-MRN-490/H. 

 

Flaked Stone Tools 

A common feature of this group is that they all exhibit signs of having been flaked as an integral part 

of their manufacture. Flake scars are found on one or more faces. Flaking was accomplished by two 

methods: pressure and percussion. Generally, percussion with a hammer-stone was used early in the 

series of events known as the lithic reduction sequence”,” conceived of analytically as a series of steps 

whereby a suitable stone is fashioned into a tool or some other object purposefully created by the 

transfer of energy so that flakes are detached from the piece being shaped. In the later stages of lithic 

reduction, pressure applied with antler tines or shaped bone tools is used to remove unwanted material 

so that final shaping and sharpening of the object takes place. Flaked objects are one of the most 

common types of artifacts recovered at sites within the region. The following subcategories describe 

some of the most prevalent flaked-stone artifacts recovered. 

 

Bifaces. Specimens marked by the removal of flakes on both faces are termed "bifaces." Many 

projectile point forms are technically bifaces. Bifaces are made from stone suitable for flaking. Again, 

obsidian, chert, and basalt are commonly used. Bifaces can serve as cores from which suitable flakes 

can be taken for use as cutting implements or for more detailed working into other types of tools. 

Bifaces can be completed tools, such as knives. Certain bifaces are believed to have served as "blanks" 

or "preforms." Blanks are specimens that are usually quite crude and require much work to be fashioned 

into a final product. In contrast, preforms are at a stage of manufacture that is quite close to completion. 

Commonly, stone tool making follows a continuum of stages beginning with the raw material in the 

form of an unaltered stone, to flake-blank detachment from the parent piece (sometimes a prepared 

core), to shaping and thinning as a preform, to final shaping, notching and sharpening into the 

completed tool. Generally, bifaces are lenticular in cross-section. 

 

Debitage 

The largest class of materials from CA-MRN-490/H was debitage, the discarded material that results 

when artifacts are being formed from materials such as obsidian, chert, or basalt. 

 

This group of specimens includes all classes of chipped stone debris. These specimens are generally 

marked by dorsal surfaces with one or more flake scars; however, the ventral surface invariably has a 

single flake scar created at the time of detachment. Debitage might also exhibit cortex, indicating that 

it was broken from the outer surface of the parent stone 

 

 

Technical Studies 

 

Obsidian Sourcing 

Obsidian specimens can be visually examined to determine their geologic origins. Most obsidian 

specimens from the North Coast Ranges possess macroscopic characteristics that allow them to be 

“sourced” to a specific geological origin. When macroscopic characteristics are not sufficient to source 

the specimen, a sample may be submitted for X-ray Florescence (XRF) analysis. The main Napa Valley 

obsidian source is located approximately near the town of St. Helena; however, Napa Valley obsidian 

cobbles can also be found in the Napa River bed as far south as the city of Napa. Another obsidian 

found in many sites in the North Coast Ranges derive from the Annadel source near Santa Rosa. These 
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obsidians are chemically and visually distinct. Obsidian from Napa Valley generally is black, glassy, 

and typically marked by a smooth texture. Annadel obsidian is usually grayish, often with banding, 

marked by a rough texture and a somewhat non-homogenous matrix. It is believed that Napa Valley 

obsidian was the most valuable because it is homogenous, vitreous, and lacks inclusions. These 

qualities allow for relatively easy knapping of high-quality tools. There are other sources in the North 

Coast Ranges, located in Lake County, but they do not often appear this far from their source, or consist 

of small, ephemeral sources that were not typically utilized by Native Americans. Visual sourcing for 

this study was completed by Eileen Barrow and Tom Origer. No XRF analysis was needed. 

 

Obsidian Hydration Analysis 

Obsidian is a glassy volcanic stone that takes in moisture from its environment (hydrates) and develops 

a hydration band or rim. Hydration bands form at the surface of obsidian specimens and develop over 

time as moisture “soaks” into a specimen’s matrix. As a dating tool, obsidian hydration is based on the 

growth of hydration bands and an understanding of the rate at which they grow. The rate of growth is 

dependent upon the chemistry of the obsidian and the ambient temperature where it is deposited. 

Consequently, it is imperative that specimens be assigned to a chemical source (discussed above), that 

the ambient temperature be known, and that the rate of hydration for the identified source be 

understood. Tom Origer of Origer’s Obsidian Laboratory completed the obsidian hydration analysis. 

 

Lithic Reduction Analysis 

The identification and definition of lithic reduction debitage types were guided by the work of Jackson 

et al. (1988:20 et seq.) and Jackson et al. (1994:Unit 1, Volume A, Page A-33 et seq.). While exceptions 

exist, it can be said that the manufacture of flaked stone tools (lithic reduction) follows general 

principles which state that flaked stone tools are created by the reduction (removal) of parent material 

from the most external portions of a stone until the desired form is achieved. First, cortex is removed, 

with many primary and secondary cortical specimens discarded. The use of hammerstones at this stage 

can also result in the production of shatter. As cortex is removed, the interior of the material is exposed, 

and proportionately more interior flake types are produced. Flake scar size usually decreases. In later 

stages of lithic reduction, the general shape and size of the desired tool emerges. Bifacially worked 

tools take on a characteristic lenticular shape in cross-section. Late stages of lithic reduction generally 

result in the production of waste materials marked by numerous dorsal flake scars that often have 

complex platforms and a curved shape in the cross-section of their length. These are termed biface-

thinning flakes. In short, lithic reduction strategies usually produce shatter and cortical specimens in 

early stages, relatively large flakes with simple dorsal surfaces and simple platforms in intermediate 

stages, and smaller flakes with complex dorsal surfaces with smaller flake scars and complex platforms 

in late stages. 

 

The reader is cautioned to keep in mind that the preceding statements about the stages at which lithic 

reduction by-products are produced are generalities, and exceptions certainly do occur. For a more 

detailed discussion about lithic reduction and classification of debitage, the reader is referred to Jackson 

et al. (1988) and Jackson et al. (1994). 

 

Debitage from CA-SON-MRN-490/H was sorted and classified as cortical flakes or interior flakes, 

based on the presence or absence of cortex. The amount of cortex on cortical flakes allowed further 

sorting depending upon the percent of cortical coverage. Interior specimens, those lacking cortex, were 

divided into several categories based on dorsal surface and platform complexity. Dorsal surface 

complexity was defined based on the number of flake scars present. Two or fewer flake scars marked 

simple dorsal surfaces, and complex dorsal surfaces exhibited three or more flake scars. Platforms 

marked by a single surface were considered simple, and those with three or more facets were 
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categorized as complex. Some interior specimens were “chunky” or “blocky” rather than flattened or 

flake-like. These specimens were categorized as shatter. 

 

Analysis of the presence and degree of coverage of cortex, complexity of dorsal surfaces and platform 

surfaces, and specimen shape resulted in the definition of 11 types of debitage, as listed below. 

Abbreviations within parentheses were used as codes on the catalog of specimens (see Appendix A). 

 

Primary Cortical (Pri) –  100% cortex coverage on the dorsal surface  

Secondary Cortical (Sec) –  25 - 99% cortex coverage on the dorsal surface  

Tertiary Cortical (Ter) –  1 - 24% cortex coverage on the dorsal surface 

Edge Cortical (Edge) –  Cortex located along an edge only  

Shatter (Sh) –  Angular, chunky, blocky specimens  

Dorsally Simple (DS) –  Simple dorsal surface and no platform 

Simple/Simple (SS) –  Simple dorsal surface and simple platform  

Dorsally Complex (DC) –  Complex dorsal surface and no platform  

Simple/Complex (SC) –  Simple dorsal surface and complex platform  

Complex/Simple (CS) –  Complex dorsal surface and simple platform  

Complex/Complex (CC) –  Complex dorsal surface and complex platform 

 

Specimens marked by the removal of flakes on both sides are termed "bifaces." Many projectile point 

forms are technically bifaces. Bifaces are made from stone suitable for flaking. Obsidian, chert, and 

basalt are commonly used. Bifaces can serve as cores from which suitable flakes can be taken for use 

as cutting implements or for more detailed working into other types of tools. Bifaces can be completed 

tools, such as knives. Certain bifaces are believed to have served as "blanks" or "preforms." Blanks are 

specimens that are usually quite crude and require much work to be fashioned into a final product. In 

contrast, preforms are at a stage of manufacture that is quite close to completion. Common stone tool 

making follows a series of stages beginning with the raw material in the form of an unaltered stone, to 

flake blank detachment from the parent piece (sometimes a prepared core), to shaping and thinning as 

a preform, to final shaping, notching, and sharpening into the completed tool. 

 

Bifaces were assigned to categories using criteria defined by Andrefsky (1998:180 et. seq.). His five 

biface stages can be described as follows. 

 

Stage 1. Referred to as a “Blank”. Blanks are cobbles or spalls that are likely to have cortex. 

Essentially, the item is suitable for further reduction into the desired tool. 

 

Stage 2. Referred to as an “Edged Biface”. The blank has been knapped so that flakes have 

been removed from its edges. Some flake scars may carry partially across a specimen’s face(s). 

 

Stage 3. Referred to as a “Thinned Biface”. The edged biface has been further reduced so that 

it is now thinner because of the removal of flakes that carry to the specimen’s midpoint. Most 

cortex has been removed. 

 

Stage 4. Referred to as a “Preform”. The thinned biface has been further thinned and its outline 

shaped into a nearly completed tool. Virtually no cortex remains. 

 

Stage 5. Referred to as a “Finished Biface”. The preform has received final trimming of its 

edges and any desired notches or serrations have been added. The object is now a complete 

ready to use tool. 
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Faunal Analysis 

Fauna collected from CA-MRN-490/H was sorted initially into vertebrate (bird, fish, mammal) and 

invertebrate (shellfish) categories, and then into the most specific classifications (genus, species) 

possible. Much of the invertebrate collection was too fragmented to be identifiable.  

 

Analysis of vertebrate faunal materials has been conducted for years in the San Francisco Bay Area and 

has provided information about the seasonal use of archaeological sites and changes in subsistence 

strategies through time. Likewise, shellfish analysis has been a component of several archaeological 

studies in Sonoma and nearby Marin and Napa counties. However, the studies took many forms, often 

making it difficult to compare results among the sites (see Bieling and Psota 1989; Huddleson 1998; 

McGeein and Mueller 1955; Stockman et al. 2003). A study conducted at CA-MRN-12, found that 

screen size can influence the quantities of shellfish species recovered during a site investigation because 

of how the shells of different species break down over time (Origer et al. 2013).  

 

 

STUDY RESULTS 

 

This investigation focused on gathering information about an existing builder’s trench and other 

previous impacts to the archaeological site CA-MRN-490/H. Geotechnical testing was monitored at 

four locations, and soils extracted in the borings were screened for cultural items. Minimal cultural 

items were found in the borings, which are referred to below as Cores 1 through 4. Three locations 

adjacent to the existing building were then excavated to search for evidence of a builder’s trench and 

to determine its dimensions, if possible. The equivalent of eight 25 x 25 cm units was excavated to 

depths of 40 cm, or to the depth of the subsoil if encountered before the 40 cm depth was achieved. 

Given the limited scope of this work, an equally limited quantity and array of cultural items were 

recovered.  

 

The excavation found prehistoric materials mixed with historical/modern items in all the units. Table 4 

summarizes the distribution of these items. Structural, domestic, and personal items were recovered. 

Structural debris consisted of cut and wire nails, screws, tacks, clay drain pipe, broken pieces of flat 

glass, and glazier’s points; domestic items included glass bottle fragments, crown bottle caps, and 

white-improved earthenware; personal items were a guitar pick, a penny, and bullet casings. The only 

temporally diagnostic items were the nails; cut nails became obsolete in California during the 1890s 

when wire nails became readily available. All historical/modern items are listed in the site catalog 

(Appendix A). 

Table 4. Distribution of Historical/Modern Items 

Depth (cm) Unit 1 Unit 2 Unit 3 Total 

00-20 36 93 64 193 

20-40  7 20 21  48 

Total 43 113 85 241 

 

 

Description of Recovered Prehistoric Materials 

 

Chipped-stone tools and debitage were recovered during the investigation. The presence of these items 

provide data for discussions on activities conducted at the site. Faunal remains provide information 

about the consumption habits of the site occupants, and potentially the seasonal use of the site. The 

following items were recovered during the investigation. 
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Biface and Biface Fragments. Included in this category are one base fragment and one complete 

specimen. Both were recovered from Unit 2 (Table 5). The biface fragment is the base of a leaf-shaped 

biface made of Napa Valley obsidian that was found in the 00-20 cm level (Figure 5). It was categorized 

as a Stage 5 specimen using criteria described by Andrefsky (1998:180 et seq.). The complete biface is 

made of Annadel obsidian and came from the 20-40 cm level (Figure 6). It exhibits less shaping and is 

considered a Stage 1 specimen.  

Table 5. Biface Specimens Recovered from CA-MRN-490/H 

Unit Depth 

(cm) 

Description Source Wt. 

(gm) 

Length 

(mm)1 

Width 

(mm)1 

Thickness 

(mm) 

Stage 

2 00-20 Biface base NV 2.2 21.2i 19.9i 6.5 5 

2 20-40 Biface A 5.5 32.5 19.9 9.7 1 

1  i = incomplete measurement due to breakage. 

 

 

Figure 5. Biface base, Stage 5. 

 

Figure 6. Biface, Stage 1. 
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Debitage. This broad category refers to debris resulting from the manufacture and repair of chipped-

stone tools such as projectile points, knives, and drills. In the Marin area, debitage is most often 

obsidian, chert, or basalt. Debitage recovered from CA-MRN-490/H included obsidian and chert; no 

basalt debitage was found.  

Debitage includes identifiable morphological types that are useful in determining various stages of 

chipped-stone tool manufacture. Specimens generally are marked by dorsal surfaces with one or more 

flake scars; the ventral surface invariably has a single flake scar created at the time of detachment from 

its parent piece.  

 

A total of 108 pieces of debitage was recovered during this investigation; 105 specimens were 

recovered from excavation units, and three from geotechnical borings. Of the 108 pieces of debitage, 

65 specimens (70 percent) were obsidian and 43 (30 percent) were chert, a sedimentary rock common 

to the geology of the Marin Peninsula. Table 6 shows the distribution of debitage from all proveniences. 

Tables 7 and 8 show a breakdown of debitage by material and summarize the spatial distribution of 

debitage from Units 1 through 3 by depth.  

Table 6. Debitage Recovered from CA-MRN-490/H 

Unit Obsidian Chert Total 

1 11 7 18 

2 30 29 59 

3 23 5 28 

Core 2  2 2 

Core 4 1  1 

Total 65 43 108 

Table 7. Distribution of Chert from Excavation Units 

Depth (cm) Unit 1 Unit 2 Unit 3 Total 

00-20 7 25 1 33 

20-40  4 4 8 

Total 7 29 5 41 

Table 8. Distribution of Obsidian Debitage from Excavation Units 

Depth (cm) Unit 1 Unit 2 Unit 3 Total 

00-20 7 22 14 42 

20-40 4 8 9 21 

Total 11 30 23 64 

 

 

Obsidian Sourcing 

 

Obsidian debitage was further sorted through visual examination to determine geologic sources for 

those specimens. Typically, Annadel and Napa Valley obsidians are the two primary sources found at 

archaeological sites in this part of the San Francisco Bay Area, and the obsidian recovered during this 

study followed suit, as shown in Table 9. Obsidian flakes from the Annadel source (32 miles north of 

CA-MRN-490/H) totaled 21 while 43 flakes were from the Napa Valley source (38 miles north-

northeast). One piece of obsidian came from the Lake County Borax Lake source, which is less common 

in Bay Area sites. The Borax Lake source is about 70 miles north of CA-MRN-490/H.   
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Table 9. Obsidian Sources from at CA-MRN-490/H 

Unit Annadel Borax Lake Napa Valley Total 

1   11 11 

2 11 1 18 30 

3 9  14 23 

Core 4 1   1 

Total 21 1 43 65 

 

 

Obsidian Hydration Analysis 

 

Sixty obsidian specimens were submitted to obtain hydration readings and 45 measurements were 

returned; 15 specimens had no visible band, a band that was too diffuse to make a reliable reading, or 

a band that varied in width (Appendix C). Annadel measurements were mathematically adjusted to their 

Napa Valley equivalent using Tremaine’s comparison constant. Effective hydration temperature was 

considered, and dates were derived using Origer’s hydration rate for Napa Valley obsidian. Figure 7 

displays the distribution of hydration band measurement in columns corresponding to ranges used in 

the previously shown chronology (Table 1). For example, the micron range 1.4 to 1.8 in Figure 7 falls 

within the Upper Emergent/L2 category in Table 1. The thickness of the hydration band correlates with 

the amount of time since the flake was struck from the parent rock such that smaller measurements 

represent a shorter period than larger measurements. The hydration data from CA-MRN-490/H show 

that Napa Valley obsidian was used at the site over an extended period while Annadel and Borax Lake 

obsidian were in use later in time.  
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Lithic Reduction Analysis 

 

All debitage specimens obtained during this investigation were analyzed to determine flake types and 

sizes, and by inference, to examine aspects of tool-stone transportation and knapping technology. 

Tables 10 shows the range of flake types and sizes for all debitage. Dorsally complex flakes, which 

tend to represent a later stage of reduction, comprise 37 percent of all debitage. Flakes with complex 

dorsal surfaces and either simple platforms (CS) or complex platforms (CC) are the next most frequent 

types and they also represent the end stages of tool making. Relatively few debitage specimens 

exhibited characteristics of early stage reduction. Flakes tended to be small to medium sized with 90 

percent of the specimens measuring 18 mm or less. 

Table 10. Flake Types Recovered from CA-MRN-490/H – All Debitage 

Pri = primary cortex Edge = edge cortex SS = simple/simple CS = complex/simple 

Sec = secondary cortex SH = shatter DC = dorsally complex CC = complex/complex 

Ter = tertiary cortex DS = dorsally simple SC = simple/complex  

 

 

A breakdown of flake types by material (chert and obsidian) and obsidian source found that late-stage 

flake types are dominant overall, with only 16 early stage specimens found. Notably, chert accounts for 

14 of the 16 flakes assigned to early stage categories (Tables 11 through 13), though chert flakes are 

also dominated by late stage specimens. Only two obsidian flakes reflect early stage reduction, one 

each from the Annadel and Napa Valley sources. In terms of flake size, chert specimens span a broader 

range of sizes though both chert and obsidian specimens cluster in the 6-12 and 12-18 mm ranges.  

 

Tables 13 and 14 show differences in flake types and sizes represented by Annadel and Napa Valley 

obsidian sources. Both sources peak in the 6-12 mm range with 71 percent of the Annadel and 79 

percent of the Napa Valley specimens falling into that range. Note, the one Borax Lake specimen is in 

the 12-18 mm, complex/complex category. 

  

Size (mm) Pri Sec Ter Edge SH DS SS DC SC CS CC Total 

← earlier reduction stages middle later reduction stages → 

<6      4 1 3  1  9 

6-12  1  2  5 2 25  15 10 60 

12-18 1  1 4 2  2 10  3 5 28 

18-24   1 1  2  2 1 1  8 

24-30             

>30  1  1 1       3 

Total 1 2 2 8 3 11 5 40 1 20 14 108 
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Table 11. Chert Flake Types Recovered from CA-MRN-490/H 

Size (mm) Pri Sec Ter Edge SH DS SS DC SC CS CC Total 

← earlier reduction stages middle later reduction stages → 

<6      1    1  2 

6-12  1  1  1 1 5  1 1 11 

12-18 1  1 3 2  2 6  2 2 19 

18-24   1 1  2  2 1 1  8 

24-30            0 

>30  1  1 1       3 

Total 1 2 2 6 3 4 3 13 1 5 3 43 

Pri = primary cortex Edge = edge cortex SS = simple/simple CS = complex/simple 

Sec = secondary cortex SH = shatter DC = dorsally complex CC = complex/complex 

Ter = tertiary cortex DS = dorsally simple SC = simple/complex  

Table 12. Annadel Obsidian Flake Types Recovered from CA-MRN-490/H 

Size (mm) Pri Sec Ter Edge SH DS SS DC SC CS CC Total 

← earlier reduction stages middle later reduction stages → 

<6      1 1     2 

6-12      4 1 6  3 1 15 

12-18    1    2  1  4 

18-24             

24-30             

>30             

Total    1  5 2 8  4 1 21 

Pri = primary cortex Edge = edge cortex SS = simple/simple CS = complex/simple 

Sec = secondary cortex SH = shatter DC = dorsally complex CC = complex/complex 

Ter = tertiary cortex DS = dorsally simple SC = simple/complex  

Table 13. Napa Valley Obsidian Flake Types Recovered from CA-MRN-490/H 

Size (mm) Pri Sec Ter Edge SH DS SS DC SC CS CC Total 

← earlier reduction stages middle later reduction stages → 

<6      2  3    5 

6-12    1    14  11 8 34 

12-18        2   2 4 

18-24             

24-30             

>30             

Total    1  2  19  11 10 43 

Pri = primary cortex Edge = edge cortex SS = simple/simple CS = complex/simple 

Sec = secondary cortex SH = shatter DC = dorsally complex CC = complex/complex 

Ter = tertiary cortex DS = dorsally simple SC = simple/complex  
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Faunal Analysis 

 

Faunal remains recovered from the site included non-human mammal and bird bone, and shellfish. 

Note, shellfish remains were near pulverized and fell through the 3mm screen easily. Pieces large 

enough for possible species determination were picked from the screen for analysis.  

 

Bird and Mammal  

Ten bone fragments were found at CA-MRN-490/H, as shown in Table 18. Of the 10 specimens, one 

was bird but could not be identified more specifically, and there was one pocket gopher (Geomyidae) 

specimen. The remaining eight fragments were all mammal long bone fragments from non-human 

species, two of which were burnt and a third was burnt to the point of calcination. 

Table 14. Distribution of Bone Fragments 

Depth (cm) Unit 1 Unit 2 Unit 3 Total 

00-20 

Bird (n=1) 

Pocket Gopher (n=1) 

Mammal (n=3) 

Mammal (n=3)  8 

20-40  Mammal (n=1) Mammal (n=1) 2 

Total 5 4 1 10 

 

 

Shellfish 

Shellfish remains from CA-MRN-490/H were analyzed by spatial distribution and by identifiable 

species. Table 19 shows total weight in grams of shellfish by unit and depth. A total of 32.7 grams of 

shellfish was collected though a third (11.4 gm) of that was too small or worn to be distinguished by 

species; Table 20 presents the nine species that were identified. The dominant species was Saxidomus 

nuttalli (Washington clam), which is a large, edible clam found in bays and estuaries from Humboldt 

to San Diego County. In addition to its dietary contribution, the Washington clam shell was used to 

make beads and other ornaments. Ranking second in the collection was Mytilus edulis (Bay or Blue 

Mussel) which can be found throughout the San Pablo/San Francisco Bay area. Together, those two 

shellfish species represent 62 percent of the identifiable shell recovered from the site. Equal amounts 

(2.8 gm) of Macoma nasuta (Bent-nosed Clam) and Nucella sp. (sea snail) were recovered, as were 

smaller amounts of Mytilus californianus (California Mussel), Balanus sp. (Barnacle), Ostrea lurida 

(Native Pacific Oyster), Protothaca staminea (Pacific Littleneck), and Clinocardium nuttallii (Cockle).  

Table 15. Distribution of Shellfish Remains1 

Depth (cm) Unit 1 Unit 2 Unit 3 Total 

00-20 6.7 3.2 2.9 12.8 

20-40 2.5 8.6 8.8 19.9 

Total 9.2 11.8 5.7 32.7 
1 by weight in grams 

 

  

https://animaldiversity.org/accounts/Geomyidae/classification/#Geomyidae
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Table 16. Shellfish Species from CA-MRN-490/H 

Species Wt. (gm) Environment 

Coast   

    Mytilus californianus 0.2 Open coast 

    Mytilus edulis 4.3 Open coast 

    Balanus 0.3 Protected outer coast 

Bay and Estuary   

    Ostrea lurida 0.8 Rocky shores 

    Protothaca staminea 0.1 Rocky shores 

    Nucella sp. 2.8 Rocky shores 

    Clinocardium nuttallii 1.2 Sand flats 

    Macoma nasuta 2.8 Mud flats 

    Saxidomus nuttalli 8.8 Mud flats 

Total 21.3  

 

 

DISCUSSION OF ARCHAEOLOGICAL FINDING 

 

Questions were posed earlier in this report that might be answered through these investigations. The 

answers to some depended on the nature and range of materials recovered, recognizing that planned 

excavations were limited in scope. The data reported above provide insights into several of the research 

issues identified in the Research Design section, especially regarding the age of the site and its 

occupation history, and possible interactions with neighboring groups. Other questions such as those 

regarding the range of site activities, change over time, and settlement and subsistence patterns are 

more elusive given the size of the sample collected.  

 

 

Site Age and Occupation History 

 

 When was the site occupied?  

 Is this a single- or multi-component site? 

 

No artifacts recovered from the site were useful in determining the site’s age or the length of site 

occupation, nor were materials found that were appropriate for radiocarbon dating. Obsidian debitage 

provided the only insight into the site’s temporal placement. Table 17 shows the array of hydration 

band measurements obtained from the site juxtaposed with regional chronologies discussed previously. 

The same data are presented in Figure 8 in a slightly different manner.  

 

Obsidian hydration results indicate that the site is temporally mixed, with site use beginning in the Early 

Holocene (c. 4,300 ybp) and extending into the Historic/Mission period (c. 200 ybp), as defined by 

Groza et al. Note that only three specimens date to the earlier time periods; the remainder cluster 

between 186 and 1381 ybp. The most intense period of use is represented by hydration measurements 

ranging from 1.6 to 1.8 microns, a roughly 100-year period from 393 to 497 ybp. During that period all 

three obsidian sources were used at the site. In terms of regional chronology, that range coincides with 

Fredrickson’s Upper Emergent Period or the Late 2 Period proposed by Groza et al. (Table 9), which 

is marked by the appearance of the clam shell disk beads used as currency and increased movement of 

trade goods over longer distances.  



 

28 

 

Table 17. North Bay Area Chronology 

Temporal 

Period1 

Time Range 

(ybp) 

Hydration 

Interval (μ) 
Scheme D2 Time Range 

(ybp) 

Hydration 

Interval (μ) 
NV A Total 

Historical <185 <1.0       

Upper 

Emergent 
185 to 500  1.1 - 1.8 

Historic 

Mission 
185 to 250 1.1 - 1.3 7 2 9 

L2 250 to 500 1.4 - 1.8 6 6 13 

Lower 

Emergent 
500 to 1,120 1.9 - 2.7 

L1b  500 to 625 1.9 - 2.0 3 2 5 

L1a 625 to 750 2.1 - 2.2 3 1 4 

MLT 750 to 1,000 2.2 - 2.5 2 1 3 

M4 1,000 to 1,265 2.6 - 2.8 4 1 5 

Upper Archaic 1,120 to 2,215 2.8 - 3.8 

M3 1,265 to 1,435 2.9 - 3.0 3  3 

M2 1,435 to 1,600 3.1 - 3.2 1  1 

M1 1,600 to 2,200 3.3 - 3.7    

EMT 2,200 to 2,600 3.8 - 4.1 1  1 
Middle 

Archaic 
2,215 to 3,700 3.9 - 4.9 

Early Period 2,600 to 4,100 4.2 - 5.1    

Lower 

Archaic 
3,700 to 7,300 5.0 - 6.9 

Early 

Holocene 
>4,100 BP >5.2 

1  1 

Paleo-Indian >7,300 BP >7.0    

ybp = years before present; μ = microns; NV = Napa Valley; A = Annadel 
1 based on Origer 1987 and Fredrickson 1994 
2 based on Groza 2002 and Groza et al. 2011  
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Figure 8. Hydration distribution based on hypothesized Scheme D chronology. 

 

 

The lone Borax Lake specimen is not included in Table 17. It falls within the Upper Emergent/L2 range 

with an adjusted hydration band measurement of 1.8 microns. 

 

The data show that the site is not a single-component site. A single-component site is one that is 

occupied by a single cultural group for a relatively short time. Data from this site suggest use for more 

than 4,000 years. 

 

 

Site Activities and Evidence of Change 

 

 What activities took place at this site? 

 How does this site fit into local settlement and subsistence models?  

 What evidence for change over time in technology and lifeways is there at the site? 

 

Cultural items recovered from the site represent a relatively narrow range of activities. Tool-making 

debris dominates the archaeological collection from this investigation, and analysis of the type and size 

of flaking debris suggests that later stages of tool making occurred at the site (Figure 9). That is 

especially true of obsidian tools where 97 percent of the obsidian flakes were late stage reduction flakes. 

About a third of the chert debitage derives from early stage reduction where flakes exhibit cortical rind 

or little if any complex scarring on the platform and dorsal surface.  

 

Dietary debris was also recovered. The site is shell rich with shellfish species from both coastal and 

bay environs present. Just a few pieces of dietary bone were collected but they indicate that people 

utilizing the site were taking advantage of the local fauna. Mammal and bird bones were recovered, 

though no fish bones were found. These faunal remains hint at the of diet of people utilizing the site, 

but lack temporally discrete features it is not possible to discuss dietary changes over time.  
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Figure 9. Distribution of Chert and Obsidian Debitage by Flake Type. 

 

 

Social Interactions 

 

 With what groups did the occupants of the site have contact? 

 

Group interaction is typically inferred based on the presence of non-local resources, which in this 

instance is primarily obsidian. Napa Valley obsidian is dominant throughout site occupation, and 

Annadel obsidian is present over much of the site’s occupation span. Borax Lake obsidian is represented 

minimally. Golla (2011) and Moratto (1984) hypothesize that this area was occupied by Penutian 

speaking people (Miwok) since approximately 4,000 years ago, which would cover almost the entire 

span of site use. Only the very earliest use of the site (circa 4,300 ybp) would reflect Yukian occupation 

of the area. Assuming a Miwok population at the site, access to each of these sources would have 

required negotiating with outside groups; the Wappo for Napa Valley, the Southern Pomo for Annadel 

(though at certain periods the Wappo may have controlled both sources), and the Southeastern Pomo 

for Borax Lake obsidian. 

 

Shellfish remains also offer insight into social interactions as coastal species could have required travel 

to or trade with other Miwok groups near the coast, some seven miles from CA-MRN-490/H. Bay and 

estuary species were available within about four miles but would also have required travel to collect 

those resources. 

 

 

PREVIOUS SITE IMPACTS 

 

Historical Research 

 

In addition to excavations to locate a builder’s trench for the pavilion foundation, historical maps and 

photographs were sought to determine what other impacts had occurred to the prehistoric 

archaeological site. Few photographs were found that depict the exterior of the pavilion or the pavilion 

grounds and they were taken in more recent years. Because of tree cover, aerial photographs were also 

of little use. Three sets of Sanborn insurance maps were located dated 1919, 1924, and 1943; the latter 
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two show the pavilion. Figure 10 is a portion of the 1943 Sanborn map depicting the pavilion grounds 

at that time. The recorded limits of CA-MRN-490/H are shown in gray. Within the known site limits 

are two hydrants near the west corner of the pavilion, a 1-story “booth” with a composite roof is 

northwest of the Pavilion, and a 2-inch water pipe that circumnavigates the pavilion on the west and 

north sides. Additional booths and hydrants are depicted elsewhere on the property. Assuming that the 

hydrants are connected to the 2-inch water pipe it is likely that other pipelines exist that are not depicted 

on the Sanborn map. Installation of those features would have affected the site at least to the depth that 

excavation was required for their installation.  

 

 

Field Findings 

 

Construction of the pavilion did not include excavation of a trench for the foundation. During this 

investigation, three locations were explored, and no evidence was found indicating that a trench was 

used. Based on the subsurface units and visual inspection of the foundation at various points around the 

pavilion it was determined that the existing foundation rests directly on the ground surface, although 

there has been a slight accumulation of earth around the base of the foundation in some locations.  

 

Two pipelines were encountered at varying depths in Unit 1 during excavation. A 2-inch pipeline was 

uncovered at 15 cm (5.75 in) below grade that ran roughly parallel to the pavilion’s front (southeast) 

elevation. A curved, 1-inch pipe was found at a depth of 33 cm (13 in). At the east corner of the pavilion, 

there is a 4-inch pipe extending into the ground, and near the north corner is a gas meter and pipelines.  

 

Other obvious impacts in addition to those directly related to the pavilion include construction of the 

driveway, a handicap ramp, and a series of steps excavated into the slope at the rear of the pavilion. 

Figure 10. Fairfax Pavilion and nearby structures as shown on the 1943 Sanborn insurance map.  
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SUMMARY AND CONCLUSIONS 

 

This report addresses a limited investigation CA-MRN-490/H, a prehistoric shell midden located in the 

town of Fairfax. The Fairfax Pavilion occupies part of the site and it is slated for seismic retrofitting 

and handicapped access improvements that will impact the archaeological site.  

 

 

Archaeological Finding 

 

In searching for information about the pavilion’s foundation, three test units were excavated adjacent 

to the existing foundation. Cultural materials from the units were collected and analyzed per the Phase 

I ATP. A minimal range of materials was recovered dominated by chert and obsidian debitage. An 

obsidian biface and a biface fragment were the only formed tools recovered. Dietary faunal remains 

were also present.  

 

Information about the site’s age was obtained through obsidian hydration analysis; the two artifacts 

offered no temporal data. Hydration data suggest that the site was occupied from about 4,300 years ago 

until about 180 years ago, and that site use was most intense during the 100-year period between 393 

and 497 years ago; calendric dates place that period of occupation between AD 1521 and 1625.  

 

Chert used for creating stone tools is part of the area’s geology and is readily available near CA-MRN-

490/H. In contrast, obsidian procurement would require trade with native groups up to 70 miles away. 

Napa Valley obsidian could be acquired from the Wappo and Annadel obsidian from the Southern 

Pomo, both more than 30 miles away. Some travel would have been necessary to obtain shellfish, 

though most bay and estuary species were available within about four miles of the site. 

 

 

Previous Impacts 

 

Review of historical maps and documents related to the town of Fairfax and the Fairfax Pavilion found 

that construction of the pavilion and its appurtances and installation of utilities caused the greatest 

degree of disturbance. Historical maps show water lines and hydrants were installed within the known 

limits of the site as well as a small building (booth). Two buried pipelines were encountered during the 

excavation, and others were noted extending from the ground at various locations. Investigations 

revealed that the building foundation rests on the surface of the site; no builder’s trench was excavated 

for the foundation. The absence of a builder’s trench suggests that the site deposit could be intact and 

subject to destruction   

 

 

Tribal Observations 

 

FIGR Tribal representatives participated in every aspect of this investigation. Cultural Monitor, Charles 

Johnson, was on hand for all work. Based on field participation and inspection of the collection, the 

following comments were provided: 

• The Phase 1 ATP confirmed the existence of a shell deposit, as expected as it is visible on the 

surface. The findings are consistent with nearby Coast Miwok sites which include cultural 

items such as projectile points, pestles, bird bone, charcoal, etc. These materials are also 

consistently found with Coast Miwok burials.  
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• The building structure (foundation) resting on the surface of the site minus any trenching from 

construction is of concern to the Tribe. The disturbance caused by the building construction 

and associated utilities is not typical of contemporary construction. Which means that more of 

the site is likely intact and potentially at risk of destruction.  
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APPENDIX A 

 

Cultural Monitor Report 

  



	
	
Subject:	Fairfax	Pavilion	Seismic	Retrofit,	Phase	1	ATP	Report	HMGP	1731-60-50	
	
As	the	Cultural	Resource	Monitor	assigned	to	the	Fairfax	Pavilion	Retrofit	Phase	1,	I	
wanted	to	make	the	following	comments:	

1. I	was	present	and	observed	all	ground	disturbance	during	this	phase,	
which	included	geotechnical	core	sampling,	hand	excavation	of	units,	
screening	and	field	lab	work.	As	part	of	the	field	lab	work,	I	was	present	
for	categorizing	and	sorting	of	cultural	material.	

2. All	work	was	preformed	in	a	respectful	way	and	I,	as	a	monitor	
representing	the	tribe,	was	consulted	on	any	handling	of	any	cultural	
material.		

3. The	findings	did	confirm	the	existence	of	a	shell	deposit	on	the	surface.	
The	findings	were	consistent	with	nearby	Coast	Miwok	sites	and	burials	
with	the	exception	of	obsidian	from	Borax	Lake	source	revealed	in	Unit	2.		

4. Before	excavation	the	existing	foundation	appeared	to	angle	down	as	a		
footing	descending	below	the	surface.		Unit	2	was	excavated	near	the	
foundation	revealing	the	foundation	stopped	just	below	the	surface	
indicating	it	was	sitting	on	the	surface.		This	would	mean	that	more	
destruction	of	the	site	would	take	place	if	a	conventional	foundation	is	
constructed.		

5. Another	potential	concern	of	mine	is	the	West	side	of	the	building	is	in		
close	proximity	to	a	steep	slope	down	to	the	creek	below.	Depending	on	
the	kind	of	equipment	used	to	build	a	new	foundation	the	potential	
increases	the	potential	of	causing	more	erosion	to	this	area	and	exposing	
and	disturbing	more	of	the	site.		
	

Sincerely,	
Charles	Johnson,	Cultural	Monitor	
Federated	Indians	of		Graton	Rancheria	
6400	Redwood	Drive,	Suite	300	
Rohnert	Park,	CA	94928	
Office:	(707)	566-2288	
	
	

	
	
	
	

	



 

 

 

 

 

 

 

APPENDIX B 

 

Catalog of Recovered Archaeological Specimens 

 

 



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Avian - Undetermined   1 00-20 Bone  1 0.1 3mm  

Balanus   1 00-20 Shell   0.1 3mm  

Bottle Frag   1 00-20 Glass  44  3mm  

Bottle Frag   1 20-40 Glass  4  3mm  

Debitage - Cortical 12-18 Edge 1 00-20 Chert  1 0.3 3mm  

Debitage - Cortical 18-24 Edge 1 00-20 Chert  1 1.0 3mm  

Debitage - Interior  6-12 DC 1 00-20 Chert  1 0.1 3mm  

Debitage - Interior 12-18 CS 1 00-20 Chert  1 0.4 3mm  

Debitage - Interior 12-18 Sh 1 00-20 Chert  1 0.2 3mm  

Debitage - Interior 18-24 DC 1 00-20 Chert  2 3.8 3mm  

Debitage - Interior  6-12 DC 1 00-20 Obsidian NV 1 0.1 3mm  1 

Debitage - Interior  6-12 DC 1 00-20 Obsidian NV 1 0.1 3mm  2 

Debitage - Interior  6-12 DC 1 00-20 Obsidian NV 1 0.1 3mm  3 

Debitage - Interior  6-12 CS 1 00-20 Obsidian NV 1 0.1 3mm  4 

Debitage - Interior  6-12 CS 1 00-20 Obsidian NV 1 0.1 3mm  5 

Debitage - Interior  6-12 CC 1 00-20 Obsidian NV 1 0.1 3mm  6 

Debitage - Interior 12-18 CC 1 00-20 Obsidian NV 1 0.2 3mm  7 

Debitage - Interior  6-12 DC 1 20-40 Obsidian NV 1 0.1 3mm  8 

Debitage - Interior  6-12 CS 1 20-40 Obsidian NV 1 0.1 3mm  9 

Debitage - Interior  6-12 CC 1 20-40 Obsidian NV 1 0.1 3mm 10 

Debitage - Interior  6-12 CC 1 20-40 Obsidian NV 1 0.1 3mm 11 

Flat Frag   1 00-20 Glass  3  3mm  

Glazier's point   1 00-20 Metal  24  3mm  

Glazier's point   1 20-40 Metal  1  3mm  

Mammal - Rodentia   1 00-20 Bone  1 0.1 3mm  

Mammal - Undetermined   1 00-20 Bone  1 1.8 3mm non-human; long bone 

Mammal - Undetermined   1 00-20 Bone  2 0.7 3mm non-human; long bone; calcined 

Mytilus edulis   1 00-20 Shell   0.5 3mm  

Mytilus edulis   1 20-40 Shell   0.4 3mm  

Nail  Wire 1 00-20 Metal Ferrous 4  3mm  



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Nail  Cut 1 00-20 Metal Ferrous 1  3mm  

Nail  Wire 1 20-40 Metal Ferrous 1  3mm  

Ostrea lurida   1 00-20 Shell   0.1 3mm  

Ostrea lurida   1 20-40 Shell   0.1 3mm  

Pipe  Sewer 1 00-20 Clay  1  3mm  

Pipe  Sewer 1 20-40 Clay  1  3mm  

Saxidomus nuttalli   1 00-20 Shell   2.2 3mm  

Saxidomus nuttalli   1 20-40 Shell   0.6 3mm  

Screw   1 00-20 Metal Ferrous 1  3mm  

Tack  Wire 1 00-20 Metal Ferrous 2  3mm  

Undetermined   1 00-20 Shell   3.8 3mm  

Undetermined   1 20-40 Shell   1.4 3mm  

Balanus   2 00-20 Shell   0.1 3mm  

Biface   2 20-40 Obsidian A 1 5.5 3mm 32.5x19.9x9.7; Type 1 

Biface Frag  Base 2 00-20 Obsidian NV 1 2.2 3mm 21.2ix19.9ix6.5;Type 5 

Bottle Frag   2 00-20 Glass  49  3mm  

Cap  Crown 2 00-20 Metal Ferrous 2  3mm  

Casing  .22 2 00-20 Metal Brass 5  3mm  

Ceramic Shard   2 00-20 WIE  1  3mm  

Debitage - Cortical  6-12 Sec 2 00-20 Chert  1 0.1 3mm  

Debitage - Cortical  6-12 Edge 2 00-20 Chert  1 0.1 3mm  

Debitage - Cortical >30 Edge 2 00-20 Chert  1 6.1 3mm  

Debitage - Cortical >30 Sec 2 00-20 Chert  1 29.0 3mm  

Debitage - Cortical 12-18 Pri 2 00-20 Chert  1 0.4 3mm  

Debitage - Cortical  6-12 Edge 2 00-20 Obsidian NV 1 0.1 3mm 17 

Debitage - Interior    <6 CS 2 00-20 Chert  1 0.1 3mm  

Debitage - Interior    <6 DS 2 00-20 Chert  1 0.1 3mm  

Debitage - Interior  6-12 CS 2 00-20 Chert  1 0.2 3mm  

Debitage - Interior  6-12 DC 2 00-20 Chert  4 0.5 3mm  

Debitage - Interior  6-12 DS 2 00-20 Chert  1 0.1 3mm  



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Debitage - Interior  6-12 SS 2 00-20 Chert  1 0.1 3mm  

Debitage - Interior  6-12 CC 2 00-20 Chert  1 0.1 3mm  

Debitage - Interior >30 Sh 2 00-20 Chert  1 15.4 3mm  

Debitage - Interior 12-18 Sh 2 00-20 Chert  1 1.3 3mm  

Debitage - Interior 12-18 DC 2 00-20 Chert  1 1.4 3mm  

Debitage - Interior 12-18 SS 2 00-20 Chert  1 0.5 3mm  

Debitage - Interior 12-18 CS 2 00-20 Chert  1 0.2 3mm  

Debitage - Interior 12-18 CC 2 00-20 Chert  2 0.7 3mm  

Debitage - Interior 12-18 DC 2 20-40 Chert  3 1.2 3mm  

Debitage - Interior 18-24 SC 2 00-20 Chert  1 0.3 3mm  

Debitage - Interior 18-24 DS 2 00-20 Chert  2 3.5 3mm  

Debitage - Interior 18-24 CS 2 20-40 Chert  1 1.1 3mm  

Debitage - Interior   <6 DS 2 00-20 Obsidian A 1 0.1 3mm  

Debitage - Interior   <6 SS 2 00-20 Obsidian A 1 0.1 3mm  

Debitage - Interior  6-12 CS 2 00-20 Obsidian A 1 0.1 3mm  

Debitage - Interior  6-12 CS 2 00-20 Obsidian A 1 0.2 3mm  

Debitage - Interior  6-12 DC 2 20-40 Obsidian A 1 0.1 3mm  

Debitage - Interior  6-12 DS 2 00-20 Obsidian A 1 0.1 3mm 12 

Debitage - Interior  6-12 DS 2 00-20 Obsidian A 1 0.1 3mm 13 

Debitage - Interior  6-12 DC 2 00-20 Obsidian A 1 0.2 3mm 14 

Debitage - Interior 12-18 DC 2 00-20 Obsidian A 1 0.1 3mm 15 

Debitage - Interior 12-18 DC 2 00-20 Obsidian A 1 0.2 3mm 16 

Debitage - Interior   <6 DC 2 00-20 Obsidian NV 1 0.1 3mm 18 

Debitage - Interior   <6 DC 2 00-20 Obsidian NV 1 0.1 3mm 19 

Debitage - Interior  6-12 DC 2 00-20 Obsidian NV 1 0.1 3mm 20 

Debitage - Interior  6-12 DC 2 00-20 Obsidian NV 1 0.1 3mm 21 

Debitage - Interior 12-18 DC 2 00-20 Obsidian NV 1 0.3 3mm 22 

Debitage - Interior  6-12 CS 2 00-20 Obsidian NV 1 0.1 3mm 23 

Debitage - Interior 12-18 CS 2 20-40 Obsidian A 1 0.2 3mm 24 

Debitage - Interior 12-18 CC 2 20-40 Obsidian BL 1 0.3 3mm 25 



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Debitage - Interior 12-18 DC 2 20-40 Obsidian NV 1 0.9 3mm 26 

Debitage - Interior  6-12 DC 2 20-40 Obsidian NV 1 0.1 3mm 27 

Debitage - Interior  6-12 DC 2 20-40 Obsidian NV 1 0.1 3mm 28 

Debitage - Interior  6-12 CS 2 20-40 Obsidian NV 1 0.1 3mm 29 

Debitage - Interior  6-12 CC 2 20-40 Obsidian NV 1 0.2 3mm 30 

Debitage - Interior   <6 DS 2 00-20 Obsidian NV 1 0.1 3mm 31 

Debitage - Interior  6-12 DC 2 00-20 Obsidian NV 1 0.1 3mm 32 

Debitage - Interior  6-12 DC 2 00-20 Obsidian NV 1 0.1 3mm 33 

Debitage - Interior  6-12 DC 2 00-20 Obsidian NV 1 0.1 3mm 34 

Debitage - Interior  6-12 CS 2 00-20 Obsidian NV 1 0.1 3mm 35 

Debitage - Interior  6-12 CC 2 00-20 Obsidian NV 1 0.1 3mm 60 

Flat Frag   2 00-20 Glass  3  3mm  

Flat Frag   2 20-40 Glass  19  3mm  

Macoma nasuta   2 00-20 Shell   1.0 3mm  

Mammal - Undetermined   2 00-20 Bone  2 1.0 3mm non-human; long bone 

Mammal - Undetermined   2 20-40 Bone  1 0.5 3mm non-human; long bone 

Mammal - Undetermined   2 00-20 Bone  1 0.5 3mm non-human; long bone; burnt 

Mytilus edulis   2 00-20 Shell   0.9 3mm  

Mytilus edulis   2 20-40 Shell   0.4 3mm  

Nail  Wire 2 00-20 Metal Ferrous 17  3mm  

Nail  Cut 2 00-20 Metal Ferrous 12  3mm  

Nail  Cut 2 20-40 Metal Ferrous 1  3mm  

Ostrea lurida   2 00-20 Shell   0.2 3mm  

Ostrea lurida   2 20-40 Shell   0.2 3mm  

Pick  Guitar 2 00-20 Plastic  1  3mm  

Saxidomus nuttalli   2 00-20 Shell   0.2 3mm  

Saxidomus nuttalli   2 20-40 Shell   4.8 3mm  

Tack  Wire 2 00-20 Metal Ferrous 3  3mm  

Undetermined   2 00-20 Shell   0.8 3mm  

Undetermined   2 20-40 Shell   0.4 3mm  



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Whelk   2 20-40 Shell   2.8 3mm  

Balanus   3 00-20 Shell   0.1 3mm  

Bottle Frag   3 00-20 Glass  145  3mm  

Bottle Frag   3 20-40 Glass  21  3mm  

Bottle Frag  Finish 3 00-20 Glass  2  3mm MNI 2 

Cap  Crown 3 00-20 Metal Ferrous 2  3mm  

Clinocardium nuttalli   3 20-40 Shell   1.2 3mm  

Coin  Penny 3 00-20 Metal Copper 1  3mm  

Debitage - Cortical 12-18 Edge 3 20-40 Chert  1 0.2 3mm  

Debitage - Cortical 12-18 Ter 3 20-40 Chert  1 0.8 3mm  

Debitage - Cortical 18-24 Ter 3 00-20 Chert  1 1.1 3mm  

Debitage - Interior 12-18 SS 3 20-40 Chert  1 0.2 3mm  

Debitage - Interior 12-18 DC 3 20-40 Chert  1 0.2 3mm  

Debitage - Interior  6-12 DS 3 00-20 Obsidian A 1 0.1 3mm 36 

Debitage - Interior  6-12 DS 3 00-20 Obsidian A 1 0.1 3mm 37 

Debitage - Interior  6-12 DC 3 00-20 Obsidian A 1 0.1 3mm 38 

Debitage - Interior  6-12 DC 3 00-20 Obsidian A 1 0.1 3mm 39 

Debitage - Interior  6-12 DC 3 00-20 Obsidian A 1 0.2 3mm 40 

Debitage - Interior  6-12 CS 3 00-20 Obsidian A 1 0.1 3mm 41 

Debitage - Interior  6-12 CC 3 00-20 Obsidian A 1 0.1 3mm 42 

Debitage - Interior  6-12 DC 3 00-20 Obsidian NV 1 0.1 3mm 43 

Debitage - Interior  6-12 CS 3 00-20 Obsidian NV 1 0.1 3mm 44 

Debitage - Interior  6-12 CS 3 00-20 Obsidian NV 1 0.1 3mm 45 

Debitage - Interior  6-12 CS 3 00-20 Obsidian NV 1 0.1 3mm 46 

Debitage - Interior 12-18 CC 3 00-20 Obsidian NV 1 0.4 3mm 47 

Debitage - Interior  6-12 CC 3 00-20 Obsidian NV 1 0.1 3mm 48 

Debitage - Interior  6-12 CC 3 00-20 Obsidian NV 1 0.1 3mm 49 

Debitage - Interior  6-12 DC 3 20-40 Obsidian A 1 0.1 3mm 50 

Debitage - Interior  6-12 SS 3 20-40 Obsidian A  0.1 3mm 51 

Debitage - Interior   <6 DS 3 20-40 Obsidian NV 1 0.1 3mm 52 



 

 

Description Size Type Unit Depth Material Source Ct# Wt# Screen Size Remarks 

Debitage - Interior   <6 DC 3 20-40 Obsidian NV 1 0.1 3mm 53 

Debitage - Interior  6-12 DC 3 20-40 Obsidian NV 1 0.1 3mm 54 

Debitage - Interior  6-12 DC 3 20-40 Obsidian NV 1 0.1 3mm 55 

Debitage - Interior  6-12 CS 3 20-40 Obsidian NV 1 0.1 3mm 56 

Debitage - Interior  6-12 CS 3 20-40 Obsidian NV 1 0.1 3mm 57 

Debitage - Interior  6-12 CC 3 20-40 Obsidian NV 1 0.1 3mm 58 

Flat Frag   3 00-20 Glass  8  3mm  

Macoma nasuta   3 00-20 Shell   1.3 3mm  

Macoma nasuta   3 20-40 Shell   0.5 3mm  

Mammal - Undetermined   3 20-40 Bone  1 0.8 3mm non-human; long bone; burnt 

Mytilus californianus   3 20-40 Shell   0.2 3mm  

Mytilus edulis   3 00-20 Shell   0.4 3mm  

Mytilus edulis   3 20-40 Shell   1.7 3mm  

Nail  Cut 3 00-20 Metal Ferrous 1  3mm  

Nail  Wire 3 00-20 Metal Ferrous 2  3mm  

Ostrea lurida   3 20-40 Shell   0.2 3mm  

Protothaca staminea   3 00-20 Shell   0.1 3mm  

Saxidomus nuttalli   3 00-20 Shell   0.6 3mm  

Saxidomus nuttalli   3 20-40 Shell   0.4 3mm  

Undetermined   3 00-20 Shell   0.4 3mm  

Undetermined   3 20-40 Shell   4.6 3mm  

Undetermined   3 00-20 Glass  3  3mm MNI 1 , Glass with metal coating 

Debitage - Cortical 12-18 Edge Core 2  Chert  1 0.7 6mm  

Debitage - Interior 12-18 DC Core 2  Chert  1 0.9 6mm  

Debitage - Cortical 12-18 Edge Core 4  Obsidian A 1 0.3 6mm 59 

Macoma nasuta   Core 4  Shell   1.2 3mm  

Undetermined   Core 4  Shell   0.6 3mm  



 

 

 

 

 

 

 

APPENDIX C 

 

Obsidian Hydration Analysis 



Origer’s  Obsidian  Laboratory 
P.O. Box 1531 

Rohnert Park, California 94927 

(707) 584-8200, Fax 584-8300 

origer@origer.com 
 

 
July 24, 2018 

 

 

Vicki Beard 

Tom Origer & Associates  

Post Office Box 1531 

Rohnert Park, California 94927 

 

 

Dear Vicki: 

 

I write to report the results of obsidian hydration band analysis of 60 specimens submitted from CA-MRN-

490/H in Marin County, California. This work was completed pursuant to your request in the latter part of 

June 2018. 

 

Procedures typically used by our lab for preparation of thin sections and measurement of hydration bands 

are described here. Specimens are examined to find two or more surfaces that will yield edges that will be 

perpendicular to the microslides when preparation of each thin section is done. Generally, two parallel cuts 

are made at an appropriate location along the edge of each specimen with a four-inch diameter circular saw 

blade mounted on a lapidary trimsaw. The cuts result in the isolation of small samples with a thickness of 

about one millimeter. The samples are removed from the specimens and mounted with Lakeside Cement 

onto etched glass micro-slides. 

 

The thickness of the sample was reduced by manual grinding with a slurry of #600 silicon carbide abrasive 

on plate glass. Grinding was completed in two steps. The first grinding is stopped when the samples 

thickness is reduced by approximately one-half. This eliminates micro-flake scars created by the saw blade 

during the cutting process. The slide is then reheated, which liquefies the Lakeside Cement, and the sample 

is inverted. The newly exposed surfaces are then ground until proper thickness is attained. 

 

Correct thin section thickness is determined by the "touch" technique. A finger is rubbed across the slide, 

onto the sample, and the difference (sample thickness) is "felt." The second technique used to arrive at 

proper thin section thickness is the "transparency" test where the micro-slide is held up to a strong source 

of light and the translucency of each sample is observed. The sample is reduced enough when it readily 

allows the passage of light. A cover glass is affixed over the sample when grinding is completed. The slide 

and paperwork are on file at the offices of Origer's Obsidian Laboratory under File No. OOL-1146. 

 

The hydration bands were measured with a strainfree 60-power objective and a Bausch and Lomb 12.5-

power filar micrometer eyepiece mounted on a Nikon Labophot-Pol polarizing microscope. Hydration band 

measurements have a range of ± 0.2 microns due to normal equipment limitations. Six measurements are 

taken at several locations along the edge of the thin section, and the mean of the measurements are 

calculated and listed on the enclosed data pages. 

 

Fifteen specimens failed to yield normal hydration band measurements. Six of the 15 specimens (Lab Nos. 

4, 7, 18, 22, 30, and 34) were marked by diffuse hydration (DH). Eight of the 15 specimens (Lab Nos. 14, 
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17, 19, 24, 41, 43, 44, and 57) were marked by no visible band (NVB). One of the 15 specimens was marked 

by hydration of variable width (VW) and weathered surfaces. The remaining 45 specimens yielded normal 

hydration band measurements on non-altered surfaces. 

 

We calculated dates for the specimens sourced to Annadel (A) and Borax Lake (BL) by determining the 

rates of hydration through comparison of Annadel and Borax Lake obsidian to Napa Glass Mountain 

(NGM) obsidian, an obsidian with a well-established hydration rate. This step allows us to convert the 

subject specimens’ hydration band widths to their control source equivalency and establishes what is termed 

“comparison constants.”  This is done in most cases by using data from laboratory induced hydration (see 

Tremaine and Fredrickson (1988). Induced hydration data indicate that the development of hydration on 

Annadel obsidian proceeds more slowly than that on Napa Glass Mountain obsidian. Conversely, induced 

hydration data indicate that the development of hydration on Borax Lake obsidian proceeds more quickly 

than that on Napa Glass Mountain obsidian. Because of the differences in hydration rate, the measurements 

for the specimens sourced to Annadel and Borax Lake need adjustment. Comparison constant adjustments 

are not necessary for those specimens that derived from Napa Glass Mountain. 

  

Next, effective hydration temperature (EHT) differences are taken into account between the control 

source’s EHT and the subject specimens’ EHT. EHT values are calculated using temperature data from the 

website, www.wrcc.dri.edu/summary/climsmut.htm and following steps outlined by Rogers (2007). The 

EHT of the control obsidian source (NGM) is 16.6 degrees. An EHT value of 16.5 was calculated from one 

weather station (Kentfield) near the subject site. This EHT value is used to make adjustments that take into 

account the affect that temperature has on hydration development (see Basgall 1990; Origer 1989). 

However, because the calculated EHT value and the EHT value of Napa Glass Mountain have a difference 

of less than one degree, no EHT adjustments are necessary.  

 

After making all the necessary adjustments (see table below), a date is calculated from the hydration band 

measurements using the diffusion formula: 

 

T = kx² 

where:  

T = time in years before present 

k = hydration rate constant (153.4) for the control source (NGM) 

x = hydration band measurement in microns 

 

The following table shows dates for the hydration band measurements obtained from Annadel, Borax Lake, 

and Napa Glass Mountain obsidian specimens. 

 

 
Hydration 

Lab # 

Hydration 

Measurement 

Rate Adjusted 

Hydration Band 

Date (in years 

before present) 

Source 

1 2.7 - 1,118 NV (v) 

2 3.0 - 1,381 NV (v) 

3 3.0 - 1,381 NV (v) 

4 DH - - NV (v) 

5 1.7 - 443 NV (v) 
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6 2.6 - 1,037 NV (v) 

7 DH - - NV (v) 

8 2.6 - 1,037 NV (v) 

9 1.8 - 497 NV (v) 

10 2.2 - 742 NV (v) 

11 1.2 - 221 NV (v) 

12 1.6 2.1  676 A (v) 

13 1.2 1.6   393 A (v) 

14 NVB - - A (v) 

15 1.2 1.6  393 A (v) 

16 1.2 1.6  393 A (v) 

17 NVB - - NV (v) 

18 DH - - NV (v) 

19 NVB - - NV (v) 

20 1.1 - 186 NV (v) 

21 1.8 - 497 NV (v) 

22 DH - - NV (v) 

23 2.3 - 811 NV (v) 

24 NVB - - A (v) 

25 2.3 1.8  497 BL (v) 

26 VW - - NV (v) 

27 1.1 - 186 NV (v) 

28 2.0 - 614 NV (v) 

29 2.5 - 959 NV (v) 

30 DH - - NV (v) 

31 3.1 - 1,474 NV (v) 

32 1.2 - 221 NV (v) 

33 2.1 - 676 NV (v) 

34 DH - - NV (v) 

35 1.3 - 259 NV (v) 

36 1.2 1.6  393 A (v) 

37 1 1.3  259 A (v) 

38 2.1 2.7  1,118 A (v) 

39 0.9 1.2 221  A (v) 

40 1.6 2.1  676 A (v) 

41 NVB - - A (v) 

42 1.8 1.4 301 A (v) 

43 NVB - - NV (v) 

44 NVB - - NV (v) 

45 1.3 - 259 NV (v) 

46 2.0 - 614 NV (v) 

47 2.0 - 614 NV (v) 

48 1.1 - 186 NV (v) 

49 1.8 - 497 NV (v) 

50 1.2 1.6  393 A (v) 

51 1.3 1.7  443 A (v) 

52 5.3 - 4,309 NV (v) 

 



Vicki Beard 

July 24, 2018 

Page 4 

 

 
53 3.9 - 2,333 NV (v) 

54 1.6 - 393 NV (v) 

55 1.6 - 393 NV (v) 

56 2.9 - 1,290 NV (v) 

57 NVB - - NV (v) 

58 2.6 - 1,037 NV (v) 

59 1.5 2.0  614 A (v) 

60 2.1 - 676 NV (v) 

 

 

Please don’t hesitate to contact me if you have questions regarding this hydration work. 

 

Sincerely, 

 
Rachel Hennessy 

Associate  
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