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1.0 Introduction 
 

The Livermore-Amador Valley in Alameda County, California comprises a host of 

prehistoric Native American archaeological sites within a relatively small area. The most 

recent archaeological excavation at site CA-ALA-554 in Pleasanton, California has 

revealed a considerable amount of data, especially in the burial associated artifacts. This 

thesis will focus on using modified shell artifacts as temporal indicators, and as a way to 

analyze multiple sites within a particular area to gain further knowledge of settlement 

patterns, chronology, and to discuss the significance or non-significance of shell artifacts 

in that regard. 

The main data of this paper have been gathered from site CA-ALA-554 and focus 

on the over 45,000 shell beads and the 453 shell ornaments excavated and recovered from 

over 130+ burials. The bead assemblage consists of Type B1, B2, M, and K that indicate 

a Late Period Phase I (based on dating Scheme B, developed by Bennyhoff and Hughes 

in 1987 and dating Scheme D, developed by Groza in 2002) occupation (see Table 1). 

This date is supported by the presence of Late Period Phase I diagnostic pendants. In 

addition, the presence of Type F, G, and C series beads suggests that a Middle through 

Middle-Late Transition (MLT) Period occupation existed, and albeit less intense than the 

Late Period occupation, was more significant than initially postulated from previous 

research conducted at CA-ALA-554 (Estes, et al. 2012, Estes et al. 2016). Possible reuse 

or preference for earlier bead type forms may have taken place as well. Analysis of 

modified shell artifacts illustrates patterns based on age, sex, position, location, and depth 
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of the buried individuals. This paper will help contribute to a better understanding of 

bead and pendant chronologies and their regional variations within the Livermore-

Amador Valley and the rest of California. 

The research questions for this paper focuses on whether the analysis of modified 

shell data collected and analyzed from site CA-ALA-554 provides significant conclusions 

to challenge current chronologies, trends, artifact typologies and burial practice patterns 

in Livermore-Amador Valley prehistory. The null hypothesis would be that based on the 

data gathered from modified shell artifacts of site CA-ALA-554, a level of non-

significance exists whereas it would not be possible to re-organize aspects of current 

conclusions and trends regarding Bay Area prehistory. The research or alternative 

hypothesis is that the analysis of modified shell artifacts from CA-ALA-554 and cross 

correlation with other artifacts and aspects of surrounding sites, provides enough 

significance to draw new conclusions and amend previous theories concerning prehistory 

in the Livermore-Amador Valley as related to chronology.  

A cross-site analysis within the Livermore-Amador Valley will also be conducted 

on a number of different levels. These include: 

• An analysis of site CA-ALA-554 through modified shell artifacts to obtain AMS 

and C14 data and correlating it with the different shell bead class types. 

• Spatial reference of burials with temporally significant associated artifacts and 

C14 dates. 
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• Tie-ins to other major sites from the Livermore-Amador Valley using available 

comparative data to analyze demographics and burial position as related to 

chronology and bead and pendant typology.  

This analysis of modified shell artifacts within the Livermore-Amador Valley 

focuses primarily on site CA-ALA-554, which has been excavated and reported on within 

the last six years (Estes, et al. 2012, Estes et al., 2016). In addition, this thesis will touch 

upon how modified shell artifacts can and have been used in association with other 

artifacts, radiocarbon and AMS dates to gain a better picture of the occupation timeline 

from multiple Livermore-Amador Valley sites, and compare settlement patterns and 

periods of abandonment with one another.  

In hopes of developing a more pointed analysis focused on the temporal and 

chronological implications that modified shell artifacts can provide at CA-ALA-554 and 

other Livermore-Amador Valley sites in regards to typology, provenience and burial 

associated demographics, other related research questions (migration patterns, shell bead 

metric analysis, shell bead production and manufacturing, trade and exchange, economic 

status based on shell artifacts, mortuary provenience analysis, and isotopic correlations) 

are only briefly covered, and are better suited for a separate publication.  

 The modified shell section of Estes, et al. 2012 was originally produced by Dr. 

Allen Estes and Mr. David Buckley, while the lab analysis and recordation was 

conducted by Mr. Buckley with assistance from numerous WSA staff. The highly 

detailed analysis of the modified shell artifacts can be found in Estes, et al. 2012. The aim 

of this thesis is to also update, expand upon, and correct the chronology of the shell beads 
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within and outside the site; cross-correlate data to analyze gender, age, sex and 

stratigraphy as they relate to the temporal aspects of modified shell artifacts, and integrate 

any pertinent material that has been produced since the completion of the aforementioned 

report. ArcGIS was used to produce spatial representations of different facets of shell 

bead and pendant comparisons.  
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2.0 Environmental Setting 
 

It is important to have a comprehensive understanding of past environments and 

paleoclimates when conducting research that encompasses a particular region. California 

for instance is considered the most heterogeneous state in the country environmentally, 

topographically and climatically speaking with many regional climates (West et al. 

2007). The multi-regional climates of California are driven and influenced by both large-

scale and regional-scale climatic processes (Diffenbaugh and Sloan 2004). Some of the 

primary reasons for California’s specific environmental conditions are the result of its 

latitude, topography, substrate, organisms and distance from the ocean (West et al. 2007). 

The general patterns of wet winters and dry summers have produced unique vegetation 

types that have evolved to cope with these conditions. Although portions of California 

overlap regionally in terms of climatic conditions, these areas more often experience 

localizing effects (West et al. 2007). Environmental and vegetation changes in California 

over time can also be attributed to temperate fluctuations, solar insolation, atmospheric 

gas composition, and particulate matter such as volcanic aerosols (West et al. 2007). 

The California Coast Ranges extends approximately 500 miles from near the 

Oregon border southward to the Santa Barbara area. At that point they meet the Santa 

Ynez Mountains of the Transverse Ranges. The Coast Ranges rise suddenly from sea 

level up to 6000 feet in elevation. Easterly, they dive beneath sediments of the Great 

Central Valley (Schoenherr 1992: 6). The Coast Ranges generally consist of a series of 

northwest to southeast trending ridges and valley that are associated with faulting and 

folding processes.  
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Geologically speaking, the Livermore-Amador Valley includes 

Quaternary/Tertiary Sedimentary rock and Quaternary Alluvium in the southern portion, 

the Great Valley Sequence to the west, and Upper Tertiary sedimentary rocks throughout 

the central and northern portions (Sloan 2006: 6-7). As stated by Sloan (2006), geologic 

processes can occur both quickly via earthquakes, floods and landslides, and much more 

slowly from tectonic plate activity and natural erosion and wearing down of hills. An 

important aspect of geologic formation and evolution is that the processes that shaped the 

landscape can be very different than the processes that formed the rocks in the landscape 

(Sloan 2006: 9). The Calaveras Fault runs in a northwest-southeast direction within the 

East Bay, just east of the eastern edge of the Great Valley Sequence, and west of 

Livermore-Amador Valley. Approximately 10 million years ago the landscape began to 

uplift above sea level with rolling hills. Fossils found in the Livermore Valley and the 

lower areas of Mount Diablo include that of saber-toothed cats, horses, mastodons, 

camels, and small mammals (Sloan 2006: 236). Younger sediments ranging from 10,000 

to 2 million years of age contain different vertebrae fossils including that of mammoths, 

ground sloths, bison and other animals. The Livermore Valley was a lowland basin for 

millions of years and is a good example of erosion, deposition and tectonic processes, 

with portions of the valley that have been filled with up to a mile of gravels and sands 

that were deposited by streams flowing into the basin from all sides (Sloan 2006: 237). 

From 6 million years ago, the Altamont Hills were rising which cut off the Sierra rivers 

and deposited locally derived sediments atop older gravels and sands. Within the last two 
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million years, the formation of Mount Diablo and the East Bay Hills occurred, which in-

turn caused the streams to add debris to the valley fill (Sloan 2006: 239). 

The Great Valley Complex was formed from plate tectonic activity during 

Mesozoic plate collisions. The rocks were originally from a marine (fore-arc) basin 

between the subduction trench and the volcanic arc (Sloan 2006: 64). This complex 

includes rocks from the upper mantle of the ocean crust known as Coast Range Ophiolite, 

and marine sedimentary rocks that have eroded from the volcanic arc or continent and 

deposited on the ophiolite. The Great Valley Sequence refers to these sedimentary rocks, 

which date to the Jurassic and Cretaceous age. This sequence includes sandstone, shale 

and conglomerate rocks, many of which were deposited through turbidity currents (Sloan 

2006: 67).  

The soils within the Livermore-Amador Valley are represented in various types of 

Quaternary Alluvium. The Arroyo de la Laguna creek and waterway runs in a north-

northwest to south-southeast alignment, and lies in close proximity to many of the 

prehistoric sites along the Livermore-Amador Valley corridor. A 1910 Soil Survey of the 

Livermore Area (Figure 1) produced soil series data that encapsulated the Livermore-

Amador Valley. The soils from this survey received slightly different soil classifications. 

The 1917 Reconnaissance Soil Survey of the San Francisco Bay Region (Figure 2) 

through the Department of Agriculture also provides important soil data that includes that 

Livermore-Amador Valley.  

The Dublin loams and clay loams in particular, are in proximity to several sites. 

They include loam, silt loam, silty clay loam and clay loam, with small gravels that form  
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Figure 1 - 1910 USDA Soil Survey Map of the Livermore-Amador Valley (From Westover and Van 

Duyne 1910) 
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Figure 2 - 1917 USDA Soil Survey Map of the Livermore-Amador Valley (From Holmes and Nelson 

1917). 

 

a gravelly loam type. The Dublin loam and silty clay are dark-gray to black friable loam 

that is underlain approximately 12 to 30 inches by lighter colored subsoils of varying 
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textures. In some areas it is noted that the surface soil may extend up to six feet below 

ground surface (Holmes and Nelson 1917: 99-100). Of the various subtypes of the Dublin 

loam series, the Dublin silty clay loam in the most expansive of the group. These rich 

soils have been highly farmed in the past with grain hay, grain, hops, sugar beets, alfalfa 

and peaches and other fruit trees (Holmes and Nelson 1917: 101). 

Other soil deposits within the Livermore-Amador Valley include that of the Yolo 

series. This series is characterized by brown, light-brown or dark grayish brown color. 

The subsoils of this type are generally lighter colored, ranging from light brown to 

yellowish brown and are alluvial in nature. They occur as recent alluvial-fan deposits and 

in lesser occasions in stream flood plains and alluvial terraces. More often the parent 

material comes from sedimentaries or metamorphosed sedimentaries (Holmes and Nelson 

1917: 81).  

The Pleasanton series are another soil group that makes an appearance with the 

edges of the Livermore-Amador Valley. They originate from unconsolidated sediments 

lying at an elevation above the valley floors and are then modified by erosion and 

weathering processes (Holmes and Nelson 1917: 70). The Pleasanton soils are a 

combination of sandy loams, loams and adobe soils, are generally brown or light brown 

with grayish brown to reddish brown variants. At less than six feet below the ground 

surface, the substrata are composed of coarse water-worn gravel, consisting of quartz 

mixed with small amounts of clays. The soils are derived from older unconsolidated 

waterlaid deposits that low partially above the stream bottoms (Holmes and Nelson 1917: 

66-67).  
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As stated, many of the soils found within the Livermore-Amador Valley include 

variants of clay, silty clay, clayey silt and clayey silty loam. Clay particles attract cations, 

or positively charged ions, and they repel anions or negatively charged ions (Hillel 1991: 

25-26). This is important because hydrogen ions impart acidity to the soil whereas 

alkaline cations attract sodium and potassium, calcium and magnesium, which help retain 

nutrients in the soil (Hillel 1991: 26). Sands and silts are neutral and are more permeable. 

Soil conditions as related to the preservation of human remains is an important issue that 

can either aid in or decrease the amount of information about native populations. Other 

factors including climate, precipitation or lack thereof, and oxygen exposure are also 

related to preservation.  

 

2.1 Paleoenvironment 
 

A variety of bio and geochronological schemes have been put forth to help create 

a clearer picture of the paleoenvironment within California. These include data from Ice 

Cores, and Marine Oxygen Isotopic stages from deep-sea marine cores. Chronology from 

ice cores is derived from annual layers of ice in which tephra from dated volcanic and 

isotopic data can be examined (Alley et al., 1993, 2003). Deep-sea cores are used to 

analyze chemical and microfossil (foraminifera and radiolarians) data and provide high-

resolution records of glacial-interglacial cycles (Imbrie et al., 1992). The variation in the 

distribution of the microfossils illustrates past temperatures, salinities, and productivity of 

the oceans, while Oxygen-isotope ratios (18O) from extracted carbonate tests of 

foraminifera provide information on continental ice volume and temperate change 
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(Williams et al. 1998). More regional-specific isotope records have been compiled from 

mussel shells recovered from archaeological contexts that provide a discontinuous 2,000-

year isotope record of sea temperatures from the central California coast (Jones and 

Kennett 1999).  

Fluvial and aeolian sediments covered the San Francisco Bay basin during the last 

glacial period. These non-marine Pleistocene deposits were subject to a constant period 

of subaerial exposure, weathering, and consolidation during this period of lower sea level 

(Helley et al., 1979). The lowland areas that now make up the San Francisco Bay 

consisted of a broad, forested valley. During the Quaternary, horses, bison, camels and 

mammoths roamed the Bay valley, while smaller vertebrates lived in the brush and grass 

(Masters and Aiello 2007).  

3.0 Geoarchaeology 
 

Baumhoff (1978) illustrates that prehistoric populations were not necessarily 

interacting with the climate itself, but that of the effects of climate of the biophysical 

environment (West et al. 2007). Therefore, focusing on vegetation since the Last Glacial 

Maximum (LGM) is a productive way to examine cultural ecosystems, including that of 

the Livermore-Amador Valley.  

It is difficult to analyze the relationship between environment and human 

behavior through a simple unilinear perspective. More often these relationships take place 

in a gradational manner and differ in varying temporal and spatial degrees. It is helpful at 

this point to look at multiple sources of paleoclimatic and paleovegetational records. 
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California proxy vegetation records such as pollen and macrofossils in lake, marsh, and 

meadow sediments and pack rat (neotoma) middens, and tree ring series illustrate shifting 

compositions, distributions, densities, and relative abundance. Data from tree rings and 

sedimentary charcoal records from lakes and marine basins also provide high-resolution 

records of climatic history (Arno and Sneck 1977). To summarize, available records 

suggest the diversity of plant species within the past 20,000 years has remained 

consistent, however the assemblages themselves have changed in response to climate 

variation (West et al. 2007).  

Terminal Pleistocene and Early Holocene occupations in California suggest that 

there were peoples occupying various areas as early as 12,000 years Before Present 

(BP)1. In several cases of archaeological discoveries dating to the Early Holocene, AMS 

and radiocarbon dating has aided in temporal chronology. Olivella biplicata shell beads 

are one culturally significant artifact that has provided some insight into California’s 

paleo-costal peoples.  

The interior coastal ranges of central California will be the focus of this 

comparative study, and more specifically the region of the Livermore-Amador Valley.  

3.1 Local Livermore-Amador Geoarchaeology 
 

Habitation sites in central California’s prehistory were chosen for a variety of 

reasons focusing around the natural resources of the surrounding lands. Water and food 

sources were paramount to thriving societies, and the Livermore-Amador Valley 

                                                
1 Before Present (BP) refers to before 1950 A.D., as this date is before nuclear weapons testing artificially 
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provided an environment for both. Figure 3 depicts previous water system alignments and 

gives an idea of the sustainability of the prject area in past times. Both large and small 

game from the upland foothills as well as the valley floor would have been drawn to 

perennial water supply. Other migrating flocks of waterfowl would have also utilized the 

marsh for sustenance and rest during annual migrations on the Pacific Flyway (Wiberg 

1997: 7). As depicted on the historic 1878 Thompson & West Map of Alameda County 

(Figure 4), the Willow Marsh and the Arroyo de la Laguna are waterways surrounding 

the multiple prehistoric sites discussed in this thesis. Exact locations of the sites within 

the Livermore-Amador Valley cannot be depicted due to privacy and protection 

confidentiality. However, the Arroyo de la Laguna bounds CA-ALA-554 to the west, 

while the Willow Marsh lies just to north. The Arroyo del la Laguna currently drains 

south towards Niles Canyon and follows a narrow canyon that is prone to landslides. 

Outflow may have occasionally been blocked causing Willow Marsh to expand 

dramatically (Shepherd 1979). Flooding and sedimentation along these local waterways 

can cause channel shifts, which may have resulted in shifting settlements. This allows for 

insight into possible reasons why some site settlements in the Livermore-Amador Valley 

were abandoned for periods of time, while other sites remained, or sites created.  

The surrounding sites of CA-ALA-555, CA-ALA-483 Ext, CA-ALA-483, and 

CA-ALA-574 are situated almost along the same latitudinal plane as CA-ALA-554, but 

lie on the opposite western side of the Arroyo de la Laguna that serves as the outflow for 

Willow Marsh. CA-ALA-613/H lies to the east and south of CA-ALA-554 east of one of 

                                                                                                                                            
altered proportions of carbon isotopes in the atmosphere. 



 

 
  15 

Arroyo de la Laguna’s extending fingers. The other sites of CA-ALA-413, CA-ALA-413, 

CA-ALA-46, CA-ALA-42, and CA-ALA-394 are situated along and near the edge of 

Willow Marsh approximately three miles to the northeast of CA-ALA-554. It is probable 

that other waterways and features existed in different areas over the course of prehistoric 

occupation of the Livermore-Amador Valley. A closer view of the local micro-

environment surrounding CA-ALA-554 can be seen through a historic aerial illustrating 

the former presence of water channels within the site vicinity (see Figure 3), originally 

used in Estes, et al. (2012). Recent trenching associated with a development project 

within and surrounding the site boundary revealed buried creekbed deposits, further 

substantiating the presence of water sources available to the inhabitants of CA-ALA-554. 
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Figure 3 - Historic Aerial View of CA-ALA-554 vicinity showing previous drainage systems 
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Figure 4 - 1878 Thompson & West Map of Pleasanton and the Livermore-Amador Valley  
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4.0 Cultural Background 
 

4.1 Contact Period 
 

The first non-indigenous visitors to the Livermore-Amador Valley were Spanish 

explorers. Several expeditions passed through the region after 1769, the most important 

of which in relation to the area encompassing CA-ALA-554 and other surrounding sites 

was led by Lieutenant Pedro Fages and Fray Juan Crespi. In 1772, the Fages expedition 

travelled through the southern end of San Francisco Bay to explore the East Bay and 

locate a land route to the north. On their return trip, they traveled south by way of modern 

day Concord, Mount Diablo, and the San Ramon Valley. As the group left the San 

Ramon Valley and continued south, Fray Juan Crespi, the expedition's chronicler, 

reported in his diary, “This day we covered ten leagues, and by the same valley all level 

land, covered with grass and trees... and with numerous villages of very gentle and 

peaceful heathen, many of them of fair complexion” (Tays 1938). Based on details, they 

may have camped that night just south of Pleasanton, near the future site of the Indian 

rancheria known as Alisal and the Castlewood Country Club. 

Brother Crespi’s Sevilla manuscripts discusses two villages near the present site 

of Pleasanton. The expedition stopped at one, and he described it as containing “some 

seventy heathen, not counting the females, boys and girls” (Tays 1938). 
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4.2 Ethnographic Period 
 

At the time of initial contact with European explorers, including Captain Pedro 

Fages (1772), the area surrounding CA-ALA-554 was occupied by a Costanoan-speaking 

group Pelnen, a tribal group of 300 to 500 Ohlone who inhabited semi-permanent 

villages and seasonal campsites (Kroeber 1932; Levy 1978). Although ethnographic 

information about the Pelnen is limited, they may have shared the resources of the former 

Willow Marsh, located in the low-lying area between Dublin and Pleasanton, with the 

nearby Seunen and Souyen Ohlone tribal groups. This marsh was an important source for 

seasonal foods such as migratory waterfowl and shorebirds, which provided protein-rich 

supplements to the typical aboriginal diet of greens, roots and bulbs, seeds, and acorns 

(Levy 1978). 

 The Ohlone subdivided into smaller village complexes or tribal groups. These 

groups were independent political entities, each occupying specific territories defined by 

physiographic features. Each group controlled access to the natural resources of the 

territories. Although each tribal group had one or more permanent villages, their territory 

contained numerous smaller campsites used as needed during a seasonal round of resource 

exploitation. 

 Extended families lived in domed structures thatched with tule, grass, wild alfalfa, 

ferns or carrizo (Levy 1978). Semi-subterranean sweathouses were built into pits excavated 

in stream banks and covered with a structure against the bank. The tule raft, propelled by 

double-bladed paddles similar to those used in the Santa Barbara Island region, were used to 

navigate across San Francisco Bay (Kroeber 1970). 
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 Warfare was known to have occurred within Ohlone culture, and usually centered 

around territorial disputes (Levy 1978). Music, ritual and myth were extensive and integral 

in Costanoan life. Song was employed in the telling of myths, in hunting and courtship 

rituals, and in other ceremonial activities. Musical instruments were typically whistles made 

of bird bone, and flutes and rattles made of wood from the alder. 

 Mussels were an important staple in the Ohlone diet as were acorns of the coast live 

oak, valley oak, tanbark oak and California black oak. Seeds and berries, roots, grasses, and 

the meat of deer, elk, grizzly, sea lion, rabbit, and squirrel also contributed to the Ohlone 

diet. Careful management of the land through controlled burning served to insure a plentiful 

and reliable source of all these foods (Kroeber 1970; Levy 1978). 

 The arrival of the Spanish led to the eventual downfall of native California 

populations. Diseases, declining birth rates, and the effects of the mission system facilitated 

the breakdown of the aboriginal life ways. The surviving Ohlone along with former 

neighboring groups of Esselen, Yokuts, and Miwok were brought into the missions and 

transformed from hunters and gatherers into agricultural laborers (Cambra et al., 1996; Levy 

1978; Shoup and Milliken 1999). As the mission system was abandoned and with the 

Mexican takeover in the 1840s, numerous ranchos were established. The remaining Ohlone 

found themselves by necessity, working on the ranchos.2   

 

 

                                                
2 For a thorough discussion of the Ohlone see Cambra, et al. (1996). For a more extensive review of 
Costanoan ethnography, see Kroeber (1970), Levy (1978), Milliken (1995). 
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4.3 Spanish and Mexican Periods 
 

The founding of missions at San Francisco and Santa Clara led to additional 

exploration of the area and Indian recruiting forays into the Livermore-Amador Valley. It 

was not until the founding of Mission San Jose in 1797, however, that people other than 

native Californians used the area of CA-ALA-554 and surrounding sites extensively, as 

the region provided primary grazing land for Mission San Jose. The mission itself had a 

lasting effect on the surrounding Ohlone people, and between 1797 and 1810 the mission 

priests baptized 1,494 people, many of whom came from the areas immediately 

surrounding the mission settlement. By the end of that period 1,185 people had died at 

Mission San Jose (Milliken 1995).  

As the mission herds grew, Native American vaqueros tended to the cattle, sheep, 

and horses that grazed the abundant grasses of the valleys to the north of the mission. The 

trail through Mission Pass, along the Sunol Valley, and east through Pleasanton to the 

San Joaquin Valley became well used. Increasingly, soldiers and mission neophytes were 

sent along this route to obtain new converts and punish those that had left the mission to 

return to their traditional homes. 

The area surrounding CA-ALA-554 and adjacent sites continued to serve as 

mission pastureland until the secularization of the California mission system by decree of 

the Mexican government in 1834. At that time, a civilian administrator was put in charge 

of the mission establishment and its lands. The legislation secularizing the missions 

appeared to divide mission property among missionized Indians, but this was not the case 

at Mission San Jose. Instead, secularization and the abandonment of the Mission System 
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opened vast tracts of land to Mexican citizens, and the Indians who had labored at the 

mission went to work on the land and cattle of the newly formed ranchos. 

The surrounding study area was eventually acquired by the Bernal family. Juan 

Francisco Bernal (born approximately 1737 in Sinaloa, Mexico) traveled with the Anza 

expedition (Juan Baustia de Anza Bezerra Nieto) to Alta California in 1775. Jose Joaquin 

Bernal (son of Juan Francisco Bernal) and wife Maria Josefa Daria Sanchez y Morales 

were also originally from the area of Sinaloa, Mexico, and accompanied their families to 

Alta California with the Anza expedition in 1775. Married on February 9, 1785 in San 

Francisco, they had multiple chidren, including Jose Agostin who was born in San 

Francisco in 1797. Jose Agostin and several siblings (including Juan Pablo, and their two 

sisters, Pilar Bernal (married to Antonio Maria Pico), and Dolores Bernal (married to 

Antonio Sunol) applied for a land grant on the valuable acreage of the Livermore-

Amador Valley. The family was eventually successful and awarded the land. In addition 

to the Bernal petition, the mission administrator had also requested keeping the land 

under mission control, and other prominent citizens had made bids for lands adjoining the 

Bernal’s prospective rancho. In 1839 the Junta Departmental made its final decision and 

titles were given to seven individuals for the ownership of three ranchos in the 

Livermore-Amador Valley. The largest grant, Rancho el Valle de San Jose, was given to 

the four Bernals and included 64,000 acres. It would become the largest land grant made 

east of San Francisco Bay (Hagemann 1965). 

The two Bernal sisters and their husbands resided in the Sunol Valley, while the 

Bernal brothers eventually made their homes near CA-ALA-554 and the other 
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investigated sites in Pleasanton. Both men had served as soldiers under the Mexican 

government, and the elder, Agostin, had been part of the mission guard detachment at 

San Jose. As a result, they were familiar with the local Indian population and 

incorporated them into their ranching efforts. Agostin chose a site at Pleasanton, and in 

1835 he built a shelter for the Indian overseer who watched over his herds of cattle while 

he remained in San Jose (Soito 1949). In order to maintain possession of his lands, 

Agostin began construction of a new adobe in 1850. Located on dry land on what is now 

Foothill Road, the Pleasanton adobe soon became his primary residence. Not long 

afterwards, in 1852, his brother Juan Pablo built a home on land that is now occupied by 

Amador Valley High School on Santa Rita Road.  

The Bernals began their ranching operations with 1,000 to 2,000 head of cattle. 

During the 1850s their herd was estimated at 25,000 cattle, several thousand sheep, and 

1,000 horses. In 1861 alone, the Bernal brothers branded 8,000 calves. Their choice of 

location and their vast land grant gave them a distinct advantage in the years before 

American cattle replaced the leaner Spanish variety. For a time they were able to live 

well off the profits provided by the meat, hides, and tallow that were highly valued in the 

Mexican and United States economies. 

5.0 Local Livermore-Amador Valley Chronology 
 

To help put the site of CA-ALA-554 as related to modified shell artifacts into a more 

meaningful context, it is important to understand the development and cultural chronology 

of the Livermore-Amador Valley. The basic cultural chronology for the East Bay is 
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dependent on a chronological scheme known as the Central California Taxonomic System 

(CCTS) that has been refined by Bennyhoff and Hughes (1987) using temporal change in 

shell bead types, and was then subsequently developed further by Groza (2002), known as 

Scheme B1 and Scheme D, respectively (Milliken et al., 2007). However, there remain 

serious data gaps. Through this taxonomic framework, various site elements (including shell 

beads and ornaments at CA-ALA-554 and the other surrounding sites of the Livermore-

Amador Valley) can be compared temporally.  

A considerable effort has been expended in seriating different bead forms and using 

them to identify different temporal units in the archaeological record (e.g., Bennyhoff and 

Hughes 1987; Hughes and Bennyhoff 1986; Milliken and Bennyhoff 1993; Milliken and 

Schwitalla 2009). Recent radiocarbon dating of numerous beads has tended to support these 

seriations as being generally correct, with some restructuring of the basic chronology (Groza 

2002; Milliken et al., 2007; Vellanoweth 2001). In spite of this trend and positive results, 

reliance on shell bead typologies for dating deposits continues to be problematic and still 

perpetuates rather general dating schemes. Although correlation with absolute dates remains 

limited, efforts have been made to use absolute dates to tighten shell bead chronology and 

their specific forms. For example, Groza’s (2002) Scheme D is based on 103 bead 

specimens, and radiocarbon dates derived from shell beads retain some problems of 

reliability (e.g., Rick, Vellanoweth, and Erlandson 2005). It is uncertain if formal 

typological variation (e.g., curvatures, angles) is culturally or naturally derived. In addition, 

it is unclear how much typologically mixed lots of beads at the local site level have been 

ignored in the seriation of shell bead types.  
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In spite of these problems, the chronology based on the shell bead typologies of 

Scheme B1 and Scheme D correlates most closely with the stratigraphy and dates 

identified in the Livermore-Amador Valley in Alameda and Contra Costa Counties 

(Table 2). This is why CA-ALA-554 is a good example for analyzing shell bead and 

pendant types as they relate to chronology. In addition, attempts to assemble diagnostic 

artifact types for the chronology of cultural patterns represented by several large 

prehistoric burial sites in the vicinity of CA-ALA-554 (e.g., Wiberg 1997) continues to 

provide useful sets of chrono-typological evidence.  

Research into the cultural history of the Livermore-Amador Valley indicates that 

prehistoric occupation of the area began approximately 5,000 years ago during the Early 

Period (1500 to 500 B.C.). Material evidence from CA-ALA-483 dates from 3400 to 700 

B.C., and is affiliated with the Berkeley Pattern (Wiberg et al., 1996). The Early Period 

does not seem to have been represented at CA-ALA-554 based on previous evidence and 

the research from this thesis. The Berkeley Pattern burials are placed in a tight flex with 

variable orientations. In contrast to subsequent periods, there is no evidence from CA-

ALA-483 for the exploitation of marine or freshwater shellfish, and no evidence of 

Olivella beads or Haliotis ornaments. Local materials, especially chert, predominate in 

the flaked-stone tool industry, and there is only a small quantity of obsidian, which comes 

from a variety of sources including the eastern Sierra. Wiberg (1997) notes that the 

population of this period is relatively large in stature. 

The Berkeley Pattern also represents the Middle Period (which dates from 

approximately 210 B.C. to A.D. 1000) at several Livermore-Amador Valley sites. The 
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burials are flexed with variable orientation and associated burial goods can include a 

variety of items fashioned out of bone, including needles, pins, swords or daggers, tubes 

and whistles made from bird bone, bone awls, and flat bone (usually scapulae) with 

serrated edges. Burials occasionally contain medium to large quartz crystals. Olivella 

beads include the Saddle (F) and Saucer (G) series. Wiberg (1997) notes a general lack of 

obsidian in the Livermore-Amador Valley during this time period. When present, 

obsidian bifaces take the form of large and lanceolate spear or dart points. Skeletal stature 

is smaller than in the Early Period. In general, shellfish (including oyster, clam, mussel, 

and freshwater bivalves) are characteristic of this period in central California. There is 

evidence of trauma and aggression (e.g., projectile points embedded in human bone) in 

this period. 

The Meganos Aspect is a perceived cultural pattern that has been documented at 

various sites in the Livermore-Amador Valley sometime between A.D. 450 and 800, 

overlapping with, and differing from, the Berkeley Pattern occupations that range from 

210 B.C. through A.D. 10003 (Wiberg 1997). Heizer first identified the Meganos Aspect 

in 1938 when he noted an “atypical horizon” at CA-CCO-141 (the Orowood Site) 

characterized by mortuary practices that was dominated by ventrally extended burials 

(Bennyhoff 1994b). In 1968, based on the findings at 17 similar sites, Bennyhoff defined 

the Meganos Aspect as a mixing of Windmiller and Berkeley Pattern traits that was 

centered in the San Joaquin Valley but spread into parts of the Bay Area during the Late 

and Terminal phases of the Middle Period (Bennyhoff 1968; Bennyhoff 1994a; 

                                                
3 These dates are based on Groza's (2002) Scheme D chronolgy. Wiberg's (1997) dates  have been 
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Bennyhoff 1994b). The classic expression of the Meganos Aspect as defined by 

Bennyhoff (1994a, 1994b) included non-midden burials that lacked specific orientation 

of corpse placement, though he noted a westerly trend that he felt was reminiscent of 

Windmiller burials. In addition, the rarity of grave goods in Meganos burials resembles 

the Berkeley Pattern. Bennyhoff's characteristic Meganos assemblage is marked by 

mortar and pestle use (acorn economy). Leaf-shaped obsidian dart points, spear points 

and knives occur, but chipped stone is relatively rare. Meganos burials are associated 

with Olivella Saddle (F) and Saucer (G) beads, Haliotis ornaments, quartz crystals, and a 

few charmstones (Wiberg 1997). CA-ALA-554 includes several of these shell bead types 

(Class F and G) and both flexed and extended burials positions, suggesting a potential 

Meganos cultural intrusion. The bone industry was less developed than the 

contemporaneous Berkeley Pattern and included mainly awls, fish spears, and hair pins. 

With the discovery of the Meganos Aspect at sites investigated after 1968, Bennyhoff 

came to recognize that there was more variability within the Meganos culture that he had 

originally identified. This included interment within habitation area, more substantial 

quantities of grave goods, pre-interment fires, and a number of unique artifact forms 

(Bennyhoff 1968). Meganos cemeteries in the Stockton area are quite impoverished, 

while those to the west and south tend to have more associated offerings. 

The results of Wiberg’s research at sites on the margins of the northern Diablo 

Range extend the origins of both the Meganos Aspect and Windmiller Pattern much 

further back in time to the Early Period (around 4300 B.P.) (Wiberg 2010). The Meganos 

                                                                                                                                            
converted from the Scheme B1 chronology which he was using. 
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Aspect has been documented at several area sites including ALA-46 and 413 (Wiberg 

1988, 1997). With the onset of the Augustine Pattern, the Meganos retreated to the Delta 

area and were eventually absorbed by the ancestors of the Valley Yokuts (Bennyhoff 

1994b). 

Within the Scheme D chronology, the MLT Period is dated from approximately 

A.D. 1000-1200. As with the Middle Period, the burials are flexed with variable 

orientation. They are associated mostly with Olivella Spire-lopped (A1), Rectangular 

Sequin (M1a), Split Amorphous and Split Rough (C series), and Shelved (D1) beads. It is 

possible that Class F beads were also part of CA-ALA-554 during the MLT Period based 

on several elements, including AMS dates and other associated artifacts that are known to 

be temporal indicators. Numerous Haliotis ornaments, mortars and pestles, and 

occasional bone artifacts comprise grave associations, when they are present (Wiberg 

1997). Milliken and Bennyhoff (1993) note a fluorescence of shell bead and ornament 

grave associations in this transitional period.  

The Late Period sites in the area date to the period from approximately A.D. 1200 

to 1700. The classic Augustine Pattern, which exhibits greater diversity, represents an 

intensification of resource exploitation expressed as large quantities of small and large 

seeds, evidence of intensified use of deer and smaller animals (rabbits, rodents, and game 

birds), and the focused exploitation of freshwater mussel. Olivella beads include the M 

and K1 series and Haliotis ornaments include the K and N, or banjo, series. These beads 

are well represented at CA-ALA-554 and many of the surrounding Amador-Livermore 

Valley sites. Obsidian predominates in the flaked stone industry and there is a shift from 
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eastern Sierran to almost exclusively Napa Valley materials. The obsidian is fashioned 

into small serrated projectile points signaling the shift to use of the bow and arrow. Grave 

associations include tubular pipes, shaped mortars and shaped pestles. Wiberg (1997) 

notes that the stature of the population is slightly bigger than that of the Middle Period 

groups, though significantly smaller than Early Period populations. Changing patterns of 

disease and health status include more carious lesions associated with the inferred 

increased reliance on acorns in the diet. Wiberg (1997) notes a higher incidence of males 

showing evidence of violence such as embedded projectile points and parry fractures. 

 Mission records and ethnographies identify the Native Americans living in the 

Pleasanton area at the time of European contact in the latter half of the eighteenth century 

as members of various groups that we now refer to collectively as Ohlone. On the basis of 

linguistic evidence, it has been suggested that the ancestors of the Ohlone arrived in the San 

Francisco Bay area about A.D. 500, having moved south and west from the Sacramento-San 

Joaquin Delta region. Linguistic evidence has been interpreted to indicate that prior to about 

A.D. 500, speakers of the Hokan language occupied territories that included CA-ALA-554 

and surrounding area, until being displaced by the ancestral Ohlone (Levy 1978). This 

cultural replacement may correspond to the transition in archaeological material culture 

from the Berkeley to the Augustine Pattern sometime between A.D. 500 and 1000. 

6.0 Shell Bead Horizons and Dating Schemes 
 

Since 1958, four dating schemes have been developed for central California based 

on directly dated Olivella shell bead horizons. Scheme A was created by R.F. Heizer 
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based upon 18 radiocarbon dates. This dating scheme was used through the mid 1980’s, 

whereupon dating scheme B was developed by Bennyhoff and Hughes in 1987 with their 

publication Shell Bead and Ornament Exchange Networks Between California and the 

Western Great Basin (Bennyhoff and Hughes 1987). Their comprehensive work was 

based upon 180 radiocarbon dates of charcoal, collagen and shell samples from central 

California. Although these samples were not corrected or calibrated for the marine 

reservoir effect (an issue where the carbon consumed from organisms in the ocean is 

older than carbon consumed by land organisms, producing older than actual dates), the 

results shifted the MLT Period boundary forward to A.D. 700 to 900. Another dating 

scheme was proposed by Elsasser in 1978, which was later labeled Scheme C by 

Bennyhoff and Hughes. It acted as a compromise between Schemes A and B. The latest 

dating scheme (Scheme D) was developed by Groza in 2002 with collaboration from 

archaeologist and the Native American community. It consisted of 103 AMS radiocarbon 

dates using well-provenienced Olivella shell beads that covered 10 of 11 bead horizons as 

outlined by Bennyhoff and Hughes. Several of the shell bead horizons have been shifted 

as much as 200 years as a result of Scheme D (Milliken et al. 2007). Table 1 represents a 

compiled chronology that includes Scheme D (Estes, et al. 2012).  

Table 1 - East Bay Chronology 

Dating Scheme 
B11 Bead Types 

 
Dating Scheme D2 

East Bay 
Patterns3 

Mission Period 
H1, H2, H3, 
J1 AD 1800    AD 1720   

Late Period, Phase 
2 

E1a, E2a, 
E2a2, E3a, 
E3b, J2 

 
    Augustine 

  Late 2 AD 1550   
AD 1500       
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Late Period, Phase 
1-C 

K1, M2a 
Olivella; N1a 
Haliotis AD 1300       

     
   Late Period, Phase 

1-B 
M1a, M2a, 
K1 AD 1100 Late 1 AD 1210 

 
 

 
 

  
Middle-Late 
Transition 

  
AD 1010 

  

 

 

 
  

Late Period, Phase 
1-A 

M1a 
AD 900     

Upper 
Berkeley 

     Middle 4 AD 800   

Middle to Late 
Period Transition 

C2, C3, C7, 
D1a, D2, F3a, 
G1, M1a AD 700       

  
F3a, F3a2, 
F4c, F4d, G5       

(Meganos 
Complex)4 

     Middle 3 AD 600 
Middle Period, 
Terminal Phase 

F3a, F3b 
AD 500     

  
 

  Middle 2 AD 450 
Middle Period, 
Late Phase 

F3a, F3a2, 
F4c, G2a AD 300       

Middle Period, 
Intermediate 
Phase 

F2a, F2b 

AD 100       
Middle Period, 
Early Phase 

C2, C3, G2a, 
G2b, G3, G5 200 BC Middle 1 210 BC    

Early to Middle 
Period Transition 

C1 
500 BC 

Early-Middle 
Transition 500 BC   

 

L1, L2 
  N/A 1500 BC 

Lower 
Berkeley 

Early Period L1, N 3000 BC       
1 Bennyhoff and Hughes 1987, 149; 2 Groza 2002; 3Bennyhoff 1994c, 74; 4Bennyhoff 1994a,b 

AMS dating has provided additional insight into shell bead chronology and 

distribution (Fitzgerald, Jones and Schroth 2005; Groza 2002; Vellanoweth 2001), 

especially with some of the temporal issues that have arisen in past studies. For example, 

from Type F2a Olivella beads tested, Phase II of the Middle Period was shifted via the 

bead assemblage horizon forward approximately 200 years. This shift helped resolve 

some of the inconsistencies between central and southern California chronologies 

(Hughes and Milliken 2007). Other issues regarding shell bead AMS radiocarbon dating 
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include the problem of the previously mentioned marine reservoir effect. More 

specifically, this effect is based upon marine mollusks that create their shell from calcium 

carbonate collected in ocean water. Because 14C percentage is lower in oceans than in 

terrestrial environments, the marine shells yield raw and uncorrected radiocarbon 

readings that have greater disparities from the calendar age derived from terrestrial 

charcoal samples (Hughes and Milliken 2007). In addition, calculating the marine 

reservoir effect is more difficult when considering changes in upwelling along the 

California coast, which vary temporally and have been found to be inconsistent through 

time. Therefore, generating accurate marine reservoir calibration curves has become a 

significant factor of study (Guilderson et al., 2005). 

Hughes and Milliken (2007) summarize how investigations into Middle Period 

bead forms have progressed over the years. Class F beads have seen some focus in terms 

of identifying their forms in a temporal setting. Groza (2002) analyzed five F2a full 

saddle beads using direct AMS dates from four central California sites. They have 

generally occurred in pure bead lots with burials that were stratigraphically above pure 

beads lots of saucer beads at CA-ALA-309 (Emeryville Shellmound) (Bennyhoff 1986), 

CA-ALA-413 (Santa Rita Village) (Wiberg 1984), CA-SOL-270 (Cook site) (McGonagle 

1966; Rosenthal 1996), and the bottom level of CA-ALA-329 (Ryan mound) (Leventhal 

1993) and CA-CCO-151 (El Sobrante; Phoebe A. Hurst Museum of Anthropology, 

Archaeology Archives, Manuscript no. 119). The interesting development of the Class F 

saddle bead in central California that replaced the saucer bead form brings to light the 

question of why this transition or replacement did not occur in southern California. 
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Bennyhoff (1994a, b) discussed the occurrence of the saddle bead form in correlation 

with the dispersal of the native cultural group that the Meganos Aspect is associated with. 

They made their way from the Delta to portions of the San Francisco Bay Area. The 

Meganos Aspect is marked by dorsally extended burials (see pages 26-27). Through the 

central and later portions of the Middle Period (cal A.D. 500 to 1050), Olivella saddle 

beads, including that of types F2c, F2d, F3a and F3b were manufactured with a more 

bisymmetrical nature and with well-ground edges. Their features continued to be 

represented by smaller perforations and four-sided shouldered silhouettes (Hughes and 

Milliken 2007). Later works by Milliken and Schwitalla (2009) revised the Type F form 

to distinguish the chipped edge variety (Type F2) with a newly classified Type F4, which 

was characterized by ground edges. It was these F4 beads that become the dominant form 

in the later Middle Period, along with F3a and F3b beads. The AMS dates that were 

produced as part of Groza’s study in 2002 helped show that the bead progression and 

assemblages shifted from the full saddle varieties to wide saddles (Type F2c/F4c and F3a 

square saddles), then moved to mostly square saddles (Type F3a and F3b), then back 

again to mixed wide and square saddles for approximately 200 years (Groza 2002). This 

contrasts with earlier summations by Bennyhoff and Hughes (1987) who theorized that 

the saddle bead progression changed from full saddles to mixed saddle populations, and 

then to square saddle forms. 

Southern California later Middle Period bead assemblages showed a contrast with 

the Olivella saucer bead form continuing to be the dominant type recovered from sites in 

the region, while central California sites had transitioned to Olivella saddle bead forms 
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(Hughes and Milliken 2007). In addition, the Middle Period saw an increase to 

approximately ten to twelve different wall bead types in central California (Rosenthal 

2011: 94).  

Some of the questions regarding shell bead preference and occurrence during the 

Late Middle Period, through the MLT Period and into Phase I of the Late Period in 

central California are important aspects in the overall chronology in California prehistory. 

This thesis will attempt to address small elements of these areas of study with the 

descriptions and distributions of modified shell artifacts in the Livermore-Amador 

Valley. Like others researching the prehistory of California chronology, Hughes and 

Milliken (2007) have compiled a list of important questions in need of attention. For 

instance, who precisely began producing and utilizing the saddle bead form in central 

California, and where were they produced? In addition, why were these beads not present 

within sites south of Monterey Bay? Several have postulated that regional disruptions and 

environmental strains were partly the cause for this differentiation around cal A.D. 500 

(Hughes and Milliken 2007). 

The Late Period Phase I bead chronology in central California is represented by 

Olivella callus cupped Type K1 beads and Class M rectangles, while southern California 

bead assemblages lack the Class M beads, but contain medium-size Olivella saucers, 

Mytilus disks and Tivela disks which are lacking in central California. Moving forward to 

Phase II of the Late Period, Class E Olivella lipped beads became prevalent in both 

central and southern California, however the Olivella saucers, Mytilus and Tivela disks 

were still only observed in southern California bead lots (Bennyhoff and Hughes 1987; 
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King 1990: 237). Saxidomus clamshell disk beads were also found in central California 

Phase II Late Period bead lots, but were absent in areas south of Monterey Bay, which 

according to King (1978: 60-62) and Siefkin (1999: 347-350) was a sign of retraction 

north of the central California exchange network after ca. cal A.D. 1550.  

It is the hope that through new and modified shell bead sourcing techniques and 

data that some of the inconsistencies and yet unidentified shell bead trade, conveyance 

and cultural usage patterns will be more evident. Olivella shell beads have been selected 

for this study from site CA-ALA-554 and transferred to Jelmer Eerkens and the UC 

Davis laboratory so that potential sourcing and radiocarbon data may be ascertained for 

different bead types recovered from the site. The results of the sourcing and potential 

AMS radiocarbon data could yield a great deal of information regarding Livermore-

Amador bead distribution and chronology from the Late Middle Period to the Early Late 

Period. 

Sourcing processes are outlined by Eerkens et al., (2005) and describe how by 

using 12/13C and 16/18O ratios can help differentiate Olivella shell beads from northern and 

southern California. By combing the oxygen and carbon ratio differences, sourcing 

between different sites in the Channel Islands and the mainland can be distinguished.       

Mortuary patterns and symbolism as reflected in modified shell artifacts is an 

important aspect to understand as related to this thesis. These artifacts were time-

consuming and costly to produce and/or obtain. The raw materials for these artifacts 

could only be procured along the coastal areas, and each culturally modified Olivella, 

Haliotis or clamshell disk bead was equivalent to approximately one hour of production 
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time (Milliken et al. 2007). One important point that is made by Milliken et al. (2007) 

relating to wealth items, is that the burial and destruction of such items within Middle and 

Late Period mortuaries suggest that wealth destruction is indicative of surplus time and 

specialized labor to replenish the supply. 

7.0 Shell Bead Distribution and Dispersal 
 

Certain forms of shell beads were manufactured and distributed at particular time 

through the prehistoric occupation of California (Arnold and Munns 1994; Beardsley 

1948; Beardsley 1954; Bennyhoff and Heizer 1958; Elsasser 1978; King 1978; Lillard, 

Heizer, and Fenenga 1939). Hughes and Milliken (2007) break down the progress of shell 

bead analysis and understanding that has occurred over the last 30+ years. They specify 

three distinct elements of discussion including the determination of temporal spans of 

specific bead forms, documenting the spread and disruptions of certain exchange 

networks, and the collection of mortuary and production data as related to modified shell 

artifacts to help gain insight into socioeconomic conditions of various time periods and 

localities in California prehistory (Hughes and Milliken 2007). In addition, Rosenthal 

(2011) discusses the fact that shell bead exchange and its functional social and political 

role in society, versus trade related to sustenance and provisions remains somewhat 

ambiguous in the San Francisco Bay-Delta region during the Middle to Late Holocene. 

However, the pattern may follow the Central and Southern California pattern where 

social and political motivations were connected to shell bead conveyance in the Early 

Holocene, and in the Middle and Late Holocene morphed into shell bead exchange 
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related to provisioning when population densities increased and more sedentary villages 

were established (Rosenthal 2011: 86-87). The economic principle of comparative 

advantage, where a community or individual can produce a particular item at a lower cost 

than another, most likely incorporated shell bead production and distribution into this 

model (Rosenthal 2001: 103).  

The Middle Period also saw occurrences where beads were strung together, 

possibly as a commodity, rather than just for decorative establishment (Rosenthal 2011: 

94-95). Bead diversity types drop off after the Middle Period into the Late Period, where 

shingled bead types focusing on ornamentation became more in-favor (Rosenthal 2011: 

95). This may indicate a shift away from the economic or political use and status of the 

Olivella shell bead.  

Temporal sequencing of shell bead types has been refashioned over the years 

(Beardsley 1948; Beardsley 1954; Bennyhoff and Heizer 1958; Bennyhoff and Hughes 

1987; Elsasser 1978; King 1978; King 1982; King 1990; Lillard, Heizer, and Fenenga 

1939), to come up with the latest installment of chronological progression, illustrated 

through Scheme D (Groza 2002). Even with collaborative work, segments of dating 

schemes did not match up chronologically, as displayed by the temporal inconsistencies 

represented with King (1990) and Bennyhoff and Hughes (1987). The Early Period in 

both central and southern California is represented by Olivella and Haliotis rectangle 

bead types (Type L beads), with the first part of the Middle Period transitioning more 

towards circular bead types. The Early and initial Middle Period dates from Bennyhoff 

and Hughes (1987) and King (1990) represented continuity, however the Middle Late 
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Transition (MLT) Period dates and bead forms illustrate some discrepancies in these 

chronologies for central and southern California. With the emergence of use of the 

Olivella split-punched bead (Type C and D) among California native groups, multiple 

date ranges were postulated. Bennyhoff and Hughes (1987: 149) suggested dates between 

1250 and 1050 years B.P. for the MLT in central California, while King (1990: 28, 237) 

provided a date range of 900-800 years B.P. for Phase 5 of the Middle Period for the 

same bead appearance of Type C and D beads in southern California. 

8.0 Shell Bead Multi-Site Analysis of Primary Livermore-Amador Archaeological 
Investigations 
 

CA-ALA-42. This site is located approximately 0.1 miles south of the present 

Arroyo Mocho near Pleasanton. This culturally abundant prehistoric site was first 

recorded in 1950 (Harner 1950), and covered an estimated 17,000 m2. Various chipped 

stone artifacts, ground stone including mortars and pestles, modified faunal, modified 

shell, and human remains were observed and noted as part of the site from site 

investigations and from the private landowner’s collection. A mound approximately 1.5 

feet above ground surface was reportedly destroyed by agricultural activities. A 1991 

excavation conducted by Basin Research, Inc. produced 41 burials (56 individuals) from 

the south bank of the Arroyo Mocho channel. The initial excavation data provided an 

estimated occupation period from A.D. 500 to A.D. 1700. A later 1995 investigation 

between March and November 1995 by Holman and Associates produced an additional 

284 burials with thousands of modified shell artifacts. Radiocarbon dates along with 
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obsidian hydration measurements indicated an occupation between A.D. 400 and A.D. 

1200 (upper Middle, MLT Period, and early Late Periods). Obsidian studies consisting of 

23 samples yielded date estimates between A.D. 793 and A.D. 1254, with Napa Valley 

obsidian dominating the assemblage (Bieling and Psota 1997). In addition floral and 

botanical remains illustrated dense assemblages of small seeds and acorns. This is noted 

as one of the earliest sites in the Livermore-Amador Valley (and interior central 

California) to make intense use of small seeds outside the Sacramento Valley 

(Wohlgemuth 2002).  

Including all excavations, 150 of the 324 burials contained Olivella shell beads 

(combined 1991 and 1995 excavations), while 86 burials were interred with Haliotis 

pendant artifacts. A more detailed analysis on the precise number and sub-type of 

modified shell artifacts, including that of Olivella shell beads was not conducted during 

the 1995 study, as these burial associated artifacts were not available for study due to 

Native American Most Likely Descendant (MLD) recommendations and Cultural 

Resource Management (CRM) firm relations (Wiberg 1997). Although a precise number 

of beads recovered from the 150 burials could not be calculated, it is estimated that there 

were over 12,521 Olivella shell beads recovered based on the available data. An attempt 

for a more in depth analysis of these potentially available artifacts (Andrew Galvan pers 

comm. 2014) will hopefully be made in the future which would aid in the overall context 

of modified shell artifacts in the Livermore-Amador Valley.  
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Non-burial associated shell artifacts were analyzed during the 1995 excavations, 

revealing 31 catalogued Olivella shell beads. Five different bead types were identified, 

including Types A1 (A1b, A1c), C2, D1a, G1, and M1a.  

 

CA-ALA-46. CA-ALA-46 was first recorded by Harner (1951). No burials were 

recorded or observed from the original record. Wiberg (1997: 15) reports that further 

studies provided more detailed boundary and content information (Ambro 1993; Fong et 

al., 1991; Holman and Associates 1988). In 1991 Basin Research Associates Inc. 

documented one burial (91-1) within the backdirt from a utility trench (Fong et al., 1991). 

No modified shell artifacts were noted. In 1992, Basin Research Associates, Inc. removed 

eight additional ventrally extended burials (Burials 92-1 to 92-8) laid side by side, 

possibly in a communal grave, encountered during monitoring of the excavation of a 

utility trench (Wiberg 1997). No official report was completed for this phase of 

excavation, however field notes, forms and other memos provided further details 

regarding the burials and associated artifacts.  This cluster of burials is similar to a mass 

burial (Burial 85) from CA-ALA-554, however it unclear whether any pathologies were 

noted from the burials at CA-ALA-46. Based on field notes, Burials 92-2, 92-4, 92-7 and 

92-8 contained varying amounts of modified shell artifacts, including Olivella shell 

beads. Details regarding the types and amounts of shell beads were not discussed beyond 

noting that Burial 92-2 contained approximately 40 or more shell beads located around 

the right radius and ulna and hand/wrist area, possibly indicating the presence of a 

bracelet. It was also noted that beads were present around the right os coxae and right 
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hand of Burial 92-4. Based on field crew observations, these beads were apparently 

similar in type to that of beads found associated with Burial 92-7. It was noted that a shell 

pendant was found wedged between the right zygomatic process of Burial 92-7 and the 

skull of Burial 92-8. Two shell pendants are also described as being found over the left 

eye of Burial 92-7. Another two shell pendants were depicted and described as being 

recovered near the right hand of either Burial 92-7 or 92-8. Based on a burial sketch and 

artifact inventory catalog sheet for Burial 92-7, 20 or more shell beads were depicted 

within the areas of the ribs, vertebrae and the left and right hands/wrists. Shell beads were 

also noted on the burial sketch for Burial 92-8 around the unsided radius and ulna.  

Additional excavation and archaeological construction monitoring was conducted 

by Holman and Associates in 1994, where nine more burials, six of which in flexed 

positions were recovered (Wiberg 1997). Of those nine, only Burial 5 was noted to have 

seven associated shell beads. These beads were only described as Saddle (Class F) or 

Saucer (Class G) in nature. No official report was completed for this phase of excavation, 

as the burials and associated artifacts were unavailable for study.  

In total from all excavations, 18 burials were excavated or recorded from CA-

ALA-46, five of which contained shell beads (27.8 percent).   

 

CA-ALA-391. This prehistoric site was situated on private land and was recorded 

based on the visibility of midden with shell (Gmoser et al. 1999). The full extent of the 

site is not known as previous construction and investigations were outside or did not 
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impact the site. No burials were recovered from or observed within the site and no 

modified shell artifacts noted. 

 

CA-ALA-394. This buried midden site was covered by up to eight feet of sterile 

alluvium, and was discovered during the channeling of the Arroyo Las Positas Creek 

(Parkman 1975; Peak 1976, Wiberg 1988: 7). The data from this site include 

occupational evidence consisting of faunal remains, stone and bone artifacts, hearths and 

approximately six burials. Locals apparently removed these burials in 1974 noting that 

five were possible extended burials. It is unclear if any of the burials contained modified 

shell artifacts. Other features and artifacts observed, recorded, or collected included 

hearths, faunal remains, and stone and bone artifacts. Extended burials can be 

characteristic of the Windmiller Pattern, which is associated with Early Period occupation 

dating from approximately 5000 B.C. to as recent as A.D. 500. 

 

CA-ALA-413. Known as the Santa Rita Village Mortuary Complex, this 

prehistoric site was first discovered in 1978 and was extensively excavated in 1997-1998, 

producing 64 burials with significant amounts of burial associated artifacts. Over 39,000 

specimens were recovered from 25 of 64 burials (39%). Olivella shell beads alone were 

recovered from 10 of the 25 burials (40%) with artifacts. One particular burial (Burial 

25), contained approximately 28,160 Olivella shell beads and multiple Haliotis beads, 

pendants and ornaments, bone needles, wands and spatulate-shaped objects, quartz 

crystals and phallic charmstones. This burial is considered one of the richest grave lots of 
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associated artifacts in all the Bay Area to-date. Multiple radiocarbon dates and obsidian 

hydration measurements have yielded dates ranging from 400 B.C. to A.D. 500 (Holman 

and Slater 1982; Holman and Wiberg 1982; Wiberg 1988).  

Overall, 38,747 Olivella shell beads were recovered from burial contexts. The 

majority of those (28,160 beads) can be attributed to a single burial (burial 25), which 

accounts for approximately 73 percent of all of the burial associated beads. The primary 

bead types cataloged include that of G1, G2a, G2b, F2a F2b, F3a and other un-typed 

beads displaying both mixed saucer/saddle attributes, of which some are most likely 

saddles. Other artifacts including 172+ Haliotis beads, 52+ Haliotis ornaments, and 134+ 

Haliotis pendants were recovered from burial contexts. Additional modified shell 

artifacts were recovered from spoils piles and backdirt, and test units. 1210+ Olivella 

beads were noted from backdirt and spoils piles, while 1620+ Olivella beads were noted 

from test units. A total of 41,557+ Olivella shell beads were recorded in all contexts from 

CA-ALA-413.  

 

CA-ALA-414. CA-ALA-414 was discovered during trenching along Arroyo 

Mocho near CA-ALA-394. The site was covered by only about 40 cm of alluvium 

(Banks 1978; Wiberg 1988: 7). The relatively shallow position of this site indicates a 

much more recent period than CA-ALA-394, although no date is reported for this site. 

The buried midden contained fire-affected rocks and lenses of charcoal, as well as several 

flaked and ground stone artifacts. Two of five pits observed contained human bone 
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fragments. Three burials were recovered during investigations. No known modified shell 

artifacts were recovered in association with the three burials.  

 

CA-ALA-483. Thirty-three individuals (27 burials and 6 individuals represented 

in isolated remains) were recovered during multiple phases of excavations over the past 

27 years. First discovered in 1987, the site consisted of an extensive subsurface deposit, 

covering approximately fifteen acres, with 47 trenches, 206 artifacts, the removal of 438 

m3 of sediment, and with cultural material reaching 250 centimeters below ground 

surface, burials extending up to 3.35 meters below the ground surface. Peak & Associates 

removed five burials and left one in situ, during geotechnical testing (Peak and 

Associates 1987). Radiocarbon dates (from the 1987 testing) of burial associated artifacts 

yielded a date of 3320±100 years B.P. (1370 B.C.), placing the site within the Early 

Period (Peak and Associates 1987).  

Between September 6 and November 2, 1989 Basin Research, Inc. recovered an 

additional seven burials and isolated remains during testing efforts (one of which was the 

burial left in situ by previous excavations by Peak and Associates in 1987), where 

fourteen trench and test units were excavated, ranging from 100 to 240 centimeters below 

the surface. Flaked stone, ground stone, modified bone, and faunal remains were 

recovered during these testing efforts. Additional isolated human remains were recovered 

increasing individual count to 18 individuals (Bard et al. 1992). It is unclear if any of the 

first two phases (1987 and 1989) produced burials containing modified shell artifacts.  
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Holman & Associates recovered 15 additional burials from CA-ALA-483 during 

excavations from March to July of 1994 when Davidon Homes began a new 

development. An Early Period component was identified from this testing (1400–500 

B.C.) through radiocarbon dating and obsidian hydration measurements (Wiberg et al., 

1996). Further obsidian studies put the site occupation range from the Early and into the 

Middle Period (Bieling 1997). None of the 15 burials during this phase of investigation 

contained Olivella shell beads.  

 

CA-ALA-483 Extension. CA-ALA-483 Extension (EXT) was discovered during 

construction monitoring of the Davidon Homes Project when human remains and midden 

deposits were discovered outside the previously recorded boundaries of CA-ALA-483 

(Wiberg et al., 1996). Thirty-three burials were recovered from CA-ALA-483 Extension 

during excavations from March to July of 1994. Skeletal and burial associated material 

provided two radiocarbon dates of 1060 and 780 Cal B.C. With the aid of obsidian 

hydration studies and results (Bieling 1997), an Early Period occupation of the site was 

assigned between 1400 and 585 B.C. A Late Period component dating from 

approximately A.D. 1200 to 1700 was also identified during testing and analysis (Wiberg 

et al., 1996).  

Of the 33, only 3 (burials 13, 28 and 29) contained shell beads (9.1%). A total of 

1629 Olivella shell beads were recovered. Of the three burials, two (burials 13 and 28) 

were classified as female, with an approximate age of 40-50+, and one (burial 29) was 

identified as a male, with approximate age of 40-50. The burials were either in a flexed, 
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retroflexed or semi-flexed position. The beads recovered from burial 28 were described 

as concentrated around the neck and neck area.  

Overall, Class A spire-lopped and Class M Sequin Rectangles comprised the 

majority (96%) of the burial associated shell beads. If the Incipient F/M classified beads 

are included with the Class M beads, the percentage rises to 99.8 %. The Class M beads 

represent a Late Period Phase 1A component. As for the Incipient F/M beads present with 

burial 29, they may simply represent a variation in the design and shape of the Class M 

beads, or they may illustrate an intentional variation in bead design during this temporal 

phase of this particular region. Further AMS and isotope sourcing data would be 

necessary to help clarify these questions. 

 

CA-ALA-554 (2000-2002). CA-ALA-554 was first identified and recorded in 

1986 in a trench where a 120 centimeter-thick midden deposit was exposed. The midden 

contained shell, animal bone, fire-affected rock, and flaked stone artifacts made from 

local chert (Holman and Associates 1988). Other significant information can be gained 

from analyzing earlier investigations from CA-ALA-554, both through the modified shell 

artifacts and other general site characteristics. Archaeological field investigations 

conducted by WSA, Inc. in 2000 revealed surficial dark brown to black midden, charcoal, 

a concentration of fire-affected rock, fragments of mammal bone, shell, flaked stone, and 

ground stone (WSA 2000a). Further testing revealed a buried midden deposit 

approximately 135 m east to west, and 170 m north to south (WSA 2000b). Refined data 

recovery efforts during this phase yielded six burials (Price et al., 2002). 19 more 
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individuals were discovered and removed during the monitoring of the installation of a 

sewer pipeline for the project (Strother et al., 2002; Wiberg and Reynolds 2002).  

Obsidian hydration measurements produced two ranges of dates, including two 

from the Middle Period (383 and 150 B.C.) and 20 from a more substantial Late Period 

occupation (A.D. 991–1764). Burial and non-burial associated artifacts identified and 

recovered from testing and monitoring included shell bead, abalone ornaments, and 

charmstone styles from both the Middle and Late Periods. Flotation analysis of floral and 

faunal materials indicated that the site was most likely a semipermanent occupational and 

burial site. Analyzed flotation remains indentified from features F6, F7, F8, F9 and F13 

producted macrobotanical evidence of black oak, coast live oak, and valley oak acorn 

remains, along with seeds from nearby grasslands and marshes, suggesting resource 

intensification in Late Period 1 (Estes, et al. 2012). Based on modeling, acorn processing 

and storage occurred before small seeds within the East Bay and interior valley 

(Wohlgemuth 1996). Popper (2002) discovered similar correlations with floral, botanical, 

and plant remains from CA-ALA-42 and CA-ALA-555, illustrating significant numbers 

of small seeds, but lower frequency of acorn nutshells. 

In total, 23 burials were recovered from the initial excavation of CA-ALA-554. 

An additional two burials were identified from spoils deposits brining the total to 25 

burials. Of the 25 burials, six contained shell beads. All shell beads can conditionally be 

classified as the species Olivella biplicata. A total of 654 shell beads were recovered 

from the initial excavation. 509 of the beads were known to be associated with particular 
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burials, while the other 135 beads were recovered from CU-2, but may be associated with 

Burial HA-1.  

Burial HA-1 contained 345 Olivella shell beads (51 A1a, 12 A1b and 282 M1c). 

As stated above, an additional 135 Olivella beads (A1 and M1c) were recovered from 

CU-2 and may also be associated with the burial. Burial HA-5 contained 47 Olivella shell 

beads (33 A1a and 14 A1b). Burial HA-8 contained 21 Olivella Shell beads. All fall 

within Class F Saddle beads (9 F3a, two F3b, and 10 Type F4). Burial HA-15 contained 

28 Olivella shell beads (four A1a, 17 A1b, six A1c and only one Type F3a bead). Burial 

HA-16 contained a single unclassifiable Olivella shell wall bead. Finally, burial HA-25 

contained 77 Olivella shell beads (two A1a, four A1b, and 71 M1c). The breakdown of 

individual bead types is represented below (Table 2). 

 

Table 2 - Bead Types from 2000-2002 Investigations at CA-ALA-554  

Bead Type Bead Count 
A1a 106 
A1b 47  
A1c 6 
F3a 10 
F3b 2 
F4 10 
M1c 472 
Indeterminate 1 
Total 654 

 
The primary bead types represented in this assemblage are Spire-lopped A1 series 

and Class M pendant beads. Although spire-lopped shell beads provide little 
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chronological assistance, Class M beads are traditionally representative of Late Period 

Phase I occupation. In some cases where specific bead assemblages are present with Type 

M1a beads, a MLT Period time period can also be suggested. Other less frequent bead 

types were represented within these five burials. Burial 8 contained 21 Class F series 

Saddle beads, while Burial 15 contained both Class A spire-lopped beads and one Type 

F3a saddle bead (Wiberg and Reynolds 2002). The Appendix illustrates the breakdown of 

burials and shell beads for all phases of excavation at CA-ALA-554. Six of 25 (24.0 

percent) of the burials excavated contained associated shell beads from this initial 

excavation. Two of the burials contained Class M beads, suggesting a Late Phase I Period 

association, while two burials contained Class F series saddle beads, suggesting a 

potential Middle Period or MLT Period association. One burial contained only Class A 

spire-lopped shell beads, giving no direct chronological association when only 

considering modified shell artifacts.  

Overall, of the six burials containing beads, two were females, three were either 

males or probable males, and one was of indeterminate sex. Four of the six were interred 

in a flexed position, while two were of indeterminate burial position and orientation.  

Although this initial excavation of CA-ALA-554 produced only limited 

information on the burials and their association with modified shell artifacts, specifically 

shell beads, it represents an emerging pattern of shell bead assemblages that suggest a 

primarily Late Period Phase I site with a lower, less prevalent existence of a potential 

Middle Period to MLT Period component to the site. 
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The shell beads from Burial 8 were not originally sub-typed beyond the general 

Class F designation, however by using the metrics provided, basic sub-types can be 

established. Of the 21 F saddles measured, 17 correlated with the perforation/width index 

(0.13-0.23) for Class F beads, while 4 of the beads fall outside this bracket with higher 

than 0.23 perforation/width index. In addition, based on the provided measurements, nine 

beads can be classified as F3a, two as F3b, and ten as F4 series. The F4 rather than F2 

Type was assigned due to an observed smooth finish.  

Although the initial excavations at CA-ALA-554 produced a small sample size of 

burials, and burial associated artifacts including that of modified shell artifacts, the result 

produced a moderately accurate snap-shot of the overall site based on the more recent 

excavations. The majority of the burials were interred in a flexed or semi-flexed lateral 

position, with a small representation buried in an extended position. Burial associated 

shell bead artifacts illustrated a pattern of not only higher frequent occurrence of Class A 

spire-lopped and Class M sequin beads, but greater numbers of those same beads per 

burial than other bead types, such as Class F saddle beads, which occur in lower numbers 

per burial. This pattern of bead type and distribution is an indicator of the larger 

excavation conducted at CA-ALA-554.  

 

CA-ALA-554 (2014-2015 Excavation). From March 7, 2014 to July 16, 2015, an 

additional 26 burials were uncovered during pre-trenching testing for construction of 

Township Square Homes by DeNova Homes. In addition, several other small features 

were recorded. Burial investigations were limited to the trenches wherein underground 
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construction activities were to take place including trenching for storm, sewer and fire 

water lines. The analysis and summation of burials and modified shell artifacts are 

presented along with the excavations of 2011-2012. The Appendix incorporates a table 

representing all of the burials with modified shell artifacts from all phases of excavation 

at CA-ALA-554.  

 

CA-ALA-555. CA-ALA-555 (also designated as the Meadowlark Dairy site) was 

discovered during construction monitoring by Holman and Associates 350 m north of 

CA-ALA-483. The historic Meadowlark Dairy operated from 1919 to 1966, and included 

the Alviso Adobe building that housed the workers. This adobe was originally 

constructed in 1844, as Francisco Solano Alviso was granted the surrounding land by the 

Mexican government. The Alviso Adobe was the first adobe house to be built in the 

Pleasanton Valley and is a California State Historical Landmark (Wiberg et al., 1996). 

 Eighteen trenches and six control units (totaling approximately 15.4 m3 of 

sediment) were excavated by Holman and Associates in order to define the site 

boundaries. Two hundred and three burials, along with modified faunal, flaked stone, 

projectile points, ground stone, and modified shell artifacts were recovered from CA-

ALA-555 during controlled grading excavations from March to July of 1994. 

Radiocarbon dates and obsidian hydration measurements produced data suggestive of a 

Late Period occupation, ranging from A.D. 1200 to 1700 (Wiberg et al., 1996). Further 

obsidian studies place the sites initial use around the Late Middle Period, with increased 

use corresponding to decreased use at CA-ALA-483 and CA-ALA-483-Ext (Bieling 
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1996). In addition, the obsidian assemblage varied greatly from that of CA-ALA-42 

(Bieling and Psota 1997). Floral and botanical remains suggest fairly dense acorn 

accumulations and use, as well as small seed use (Wohlgemuth 2002). This is evident 

from a cremation where a large collection of shelled acorn kernels and thousands of seeds 

(Wohlgemuth 2002).  

Eighteen of the two hundred and three burials (8.9%) contained shell beads. All 

but seven (97.9%) of the beads were classified as A1 Spire-lopped (A1a: 31; A1b: 238; 

A1c: 71). The rest consisted of Class K Callus beads (6 K1 Cupped: 6; K3 Cylinder: 1).  

Of the 18 burials containing shell beads, five were males (27.8%), eight were females or 

probable females (44.4%), and five were of indeterminate sex (27.8%) based on lack of 

diagnostic skeletal features. The age breakdown of the burials with shell beads indicated 

that the majority of the burials interred were over 30 years in age. Seven of the burials 

were 30+ (38.9%), seven were 40+ (38.9%), two were 50+ (11.1%) and two were young 

children or adolescents (11.1%). Burial orientation can also be expressed in terms of shell 

beads. Five burials were northerly oriented (27.8%), seven were southerly oriented 

(38.9%), three were westerly oriented (16.7%), one was easterly oriented (5.6%), and one 

was of indeterminate orientation (5.6%).  

Based upon the limited data, a significant assumption cannot be made in terms of 

bead type and temporal connection. Class A Spire-lopped beads do not provide direct 

evidence for specific time periods, however Class K beads can yield some important 

information in terms of chronology. Type K1 Cupped beads are generally associated with 

Late Period Phase I, while type K3 Cylinder beads tend to be associated with Late Period 
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Phase II. This was the only K3 bead that was recovered from CA-ALA-555 or CA-ALA-

483 that conflicts with the general trend of a Late Period Phase I site.  

 

CA-ALA-574. This prehistoric site was originally recorded as a locus of CA-

ALA-483 and lies east of CA-ALA-554. It is located on the western side of I-680 

immediately south of Bernal Avenue, bordered on the west by Arroyo de la Laguna. The 

site was recorded in 1999, when Caltrans conducted an archaeological survey of the I-680 

corridor between I-580 in Dublin and SR-237 in Milpitas (Gmoser et al., 1999). Testing 

during the Caltrans I-680 Corridor project revealed numerous features and isolated bone 

fragments (Gmoser 1999). Archaeological testing included 14 trenches, three surface test 

units, one 1-x-2 m controlled excavation unit, and nine auger holes, all of which 

confirmed the presence of an archaeological deposit that included three prehistoric 

features as well as some human remains. Recovered artifacts included Olivella shell bead, 

a single piece of modified bone, 12 flaked stone tools and cores, 116 pieces of debitage, 

five pieces of ground stone, 1,370 pieces of faunal remains, 126 fish bones, plus ocher, 

baked clay, floral remains, charcoal, and a few pieces of glass (Gmoser et al., 1999). 

Radiocarbon dates, stratigraphic analysis, and obsidian hydration analysis identified two 

temporal components at CA-ALA-574. The earliest component of the site, obtained from 

a charcoal sample found within one of the features, dated to 1020 Cal B.C. The primary 

site deposit, however, was identified to the early portion of the Middle Period, dating to 

170 B.C. (Gmoser et al., 1999). Obsidian hydration results suggest more recent 

occupation as well. 
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Additional surveys and auger testing was conducted by WSA in 2000, confirming 

the presence of the site (WSA 2000a; WSA 2000b).  

One Olivella A1b spire-lopped shell bead was recovered from a test trench. Two 

burials were excavated from CA-ALA-574 during the initial excavation of CA-ALA-554 

between 2001-2002. Both burials (originally labeled burial 22 and 23) were of 

indeterminate sex and were 20-23 years or older in age. No burial associated artifacts, 

including shell beads were observed or collected during the excavation.  

 

CA-ALA-575. This prehistoric site was recorded based on information from an 

adjacent landowner regarding a burial encountered under a building on his property 

(Gmoser 1999). Survey work followed the initial report, which revealed a small lithic 

scatter with some shell. The full extent of the site in unknown as much of it lies on 

adjacent private property, and outside of the one burial noted by the landowner; no other 

burials were encountered during the survey. No modified shell artifacts were reported.  

 

CA-ALA-576 (CA-ALA-342 and CA-ALA-509). Multiple burials were uncovered 

and noted during several different phases of excavations (Galvan and Thompson 

1998/1999). A minimum number of individual during the initial excavations is listed at 

42. Galvan and Thompson recovered approximately 52+ burials during the 1997-1998 

excavations. Based on the artifacts recovered, a Middle component site was encountered. 

These portions of the site were previously recorded and excavated under the trinomials 

CA-ALA-342 and CA-ALA-509. Other investigations relating to the I-680 Corridor 
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(Gmoser 1999) revealed a single burial during test trenching. The burial was encountered 

but not exposed, and the trench backfilled. No modified shell artifacts or shell beads were 

recovered from the 1999 investigations. It has not been determined how many of the 

burials from the initial excavation and the excavation conducted by Galvan and 

Thompson contained modified shell artifacts. More details may be available regarding 

CA-ALA-576 (342 and 509) from King 1968 and Native American MLD Andrew 

Galvan.  

 

CA-ALA-613/H. This site is situated approximately 0.8 miles southeast of the CA-ALA-

554. It was discovered in 2004 by WSA archaeologists during grading and construction 

for a housing development.  

The historic component of the site is represented by domestic and ranching 

features, and associated debris, dating from the 1880’s through the 1920’s. Fourteen 

historic features were recorded, and 3,588 historic artifacts made of glass, ceramic, metal, 

wood or brick were recovered and analyzed. Only diagnostic artifacts were retained and 

curated (Price et al., 2005). The historic cultural materials observed and collected 

represent the time period from the division and sale of the property by the Bernal family, 

to the purchase of the land by the Spring Valley Water Company (ca. 1930).  

Prehistoric cultural material recovered and analyzed from both burial and non-

burial associated contexts included 3,267 pieces of flaked stone, 492 ground stone 

artifacts, 315 specimens of modified fauna, 22,082 shell beads, 189 shell ornaments, 11 

mineral artifacts, 7,726 pieces of unmodified faunal bone, and 1436.2 grams of 
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unmodified shell. A total of 473 burials in 431 loci were recovered. In addition, 39 non-

burial features were recorded. Analysis of the artifacts, features, other collected materials, 

and burials provided insight into site occupation, suggesting an Early and Middle Period 

phase (Berkeley Pattern), and a Late Period phase more consistent with the Augustine 

Pattern. Obsidian hydration measurements yielded dates ranging from 1950 B.C. to A.D. 

1750. In addition, radiocarbon dates were collected, and provided a range from 300 Cal 

B.C. to Cal A.D. 1710 (Price et al., 2005).  

As stated above, 22,082 shell beads were recovered during excavations at CA-

ALA-613/H (Price et al. 2005). The majority (98.5 percent) was represented from 85 of 

473 burials (18 percent), while the remaining beads were recovered in non-burial settings. 

Burial associated bead lots ranged from a single bead to over 5,710 beads. Bead 

manufacturing was also represented within the site.   

Forty-six percent of individuals recovered with burial associated beads were male, 

while thirty-two percent were female, and the remaining 22 percent were of 

indeterminate sex. 

8.1 Analysis and Interpretations from Livermore-Amador Valley Sites 
 

To form a better understanding of site CA-ALA-554, data from all excavations 

conducted between 2000 and 2015 have been compiled. An attempt to interpret the 

occurrence and types of modified shell artifacts within the site has provided insight into 

not only the general chronology of the site, but of the surrounding sites in the Livermore-

Amador Valley. These numbers take into account the minimum number of individuals 
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(MNI) and do not include burials that contained solely bead fragments (Burials 64, 78A 

and 163). In total, approximately 44,795 (45,506 including beads from washing bin) 

Olivella shell beads have been recovered and noted from 133 burials and 140 individuals 

at CA-ALA-554. Out of the total number of shell beads, 711 of the beads were recovered 

later within the bottoms of the burial washing bins and cannot be directly attributed to 

specific burials. They are however known to have originated from the burials, and were 

thus counted as part of the overall total.  

Overall, 133 out of the 215 burials (61.9 percent) and 140 out of 239 individuals 

(58.6 percent) excavated from all phases contained Olivella shell beads in varying 

degrees. This is a significant percentage as compared to other sites in the area, especially 

with CA-ALA-613/H located less than a mile to the south, which yielded a much lower 

percent (18.2), containing approximately 21,757 shell beads from 85 burials, however is 

generally thought to have covered a much longer time span of occupation from the Early 

to Late Periods. As the data have shown from other aspects of analysis (Estes, et al. 2012) 

CA-ALA-554 may have been much more densely populated during its primary Late 

Period I occupation (see Table 1). Late Period I bead assemblages (at least in the 

Livermore-Amador Valley) seem to have a higher number of beads per burial than other 

time periods. For instance, at CA-ALA-554, the average number of beads per burial 

within the multiple phases of the Late Period was 863.09. This seems to be a particularly 

high number, especially when compared against the Middle and MLT Periods, which 

averaged 100.19 beads per burial at CA-ALA-554. This denotes an eight-fold increase 

from the Middle and MLT Periods to the Late Period. If the numbers are adjusted to 



 

 
  58 

control for outliers (by removing the upper and lower five percent of the data set), beads 

per burial from the Middle and MLT periods become 169.03, while they increase even 

more to 1,216.35 beads per burial from Late Period burials, marking an almost 7.25 times 

increase.  

In addition, as described by Rosenthal (2011: 97, 100-101), the proportion of 

burials by time-period containing greater than 90 percent of the total beads is a way of 

marking change in the frequency of the wealthiest burials. At CA-ALA-554, Middle and 

MLT burials accounting for over 90 percent (90.35) of the total bead count occur in 40.63 

percent of the total burials from that time period, whereas the percentage dropped only 

slightly to 39.54 during burials from the Late Period. Based on Rosenthal’s 

interpretations, there is little evidence suggesting that even with an increase in beads per 

burial, the growing numbers of shell beads in circulation, or evidence of economic 

intensification, that status differences developed in relation to these items (Rosenthal 

2011: 101). 

The other sites in the area represented a large range of shell bead occurrence. 

Only 9.1 percent of burials from CA-ALA-483 Extension contained shell beads. 10 of 64 

(15.6 percent) of burials contained shell beads from CA-ALA-413, and CA-ALA-46 

contained 5 of 18 burials with shell beads (27.8 percent). CA-ALA-42 saw 150 of 324 

burials (46.3 percent) with Olivella shell beads present. This percentage is significantly 

higher than all of the other analyzed Livermore-Amador sites outside of CA-ALA-554, 

which was nine percent higher (Table 3). CA-ALA-46, CA-ALA-483 did not have any 

burials with associated Olivella shell beads.  
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Table 3 - Breakdown of Percentages of Burials with Shell Beads from Livermore-Amador Valley 

Sites  

Livermore-
Amador Sites 

Burials 
with 
Shell 
beads 
present 
(%) 

CA-ALA-42 46.3 
CA-ALA-46 27.8 
CA-ALA-3434 20.5 
CA-ALA-413 15.6 
CA-ALA-483 Ext 9.1 
CA-ALA-554 61.9 
CA-ALA-555 8.9 
CA-ALA-613/H 18.0 

 
In order to fully compare these percentages, it is important to understand and look 

at the overall percentages of burials by gender, age, and burial position from the site and 

compare them with the burials just containing shell beads. This may provide additional 

details related to chronology and temporal significance.  

Additionally, using ArcGIS, one is able to conceptualize the distribution of a 

multitude of burial attributes. Figures illustrating the presence and absence of shell 

artifacts, distribution of age, gender, burial position and orientation can help bring to light 

particular temporal trends that may have been difficult to see without an aerial spatial 

distribution. Even particular bead types and counts, as well as stratigraphic associations 

can be spatially represented to help understand site occupation and usage. Figure 5 

illustrates the presence and absence distribution of Olivella shell beads from burials at 

CA-ALA-554 and shows that burials with shell beads existed across the site. 
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Gender. As illustrated in Table 4, of the six comparable sites within the 

Livermore-Amador Valley, male burials with shell beads were found more often at CA-

ALA-42, CA-ALA-413 and CA-ALA-613/H. Female burials were found more often with 

shell beads at CA-ALA-483 Ext, CA-ALA-554 and CA-ALA-555. Burials of 

indeterminate sex amongst the six sites contained shell beads ranging from 22 to 37 

percent of the time. Differences in percentages between male and females with shell 

beads between the six sites showed significant differences (14.5 to 40 percent), however 

there was only a two-percent difference at CA-ALA-42. 

A temporal breakdown for shell bead lot types based on sex of the burials from 

CA-ALA-554 illustrates that male and possible male burials associated with the Late 

Period account for approximately 37.14 percent of total male burials with shell beads, 

while male burials associated with the Middle and MLT Period account for 45.17 

percent, and male burials with an indeterminate time period account for 17.14 percent. 

Female and possible female burials associated with the Late Period account for 29.09 

percent of the total female burials with shell beads, while female burials associated with 

the Middle and MLT Period account for 45.46 percent, and female burials with an 

indeterminate time period account for 25.46 percent.

                                                                                                                                            
4 CA-ALA-343 represnts a site generally outside of the recognized Livermore-Amador Valley, however it 
provides important data for comparative purposes.  



 

 
  61 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 - Distribution of Burials showing the Presence and Absence of Olivella Shell Beads at CA-

ALA-554 
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In each temporal instance, there were more, (and a higher percent) of female than 

male burials associated with shell beads. In addition, the Middle and MLT Period 

accounted for the highest percent occurrences for both male and female burials with shell 

beads. Looking across the temporal shifts, Middle and MLT Period burials with shell 

beads illustrated that males and female burials were almost the same percentage-wise, 

while Late Period burials with shell beads showed a shift to a higher percentage of male 

burials with shell beads than female burials. These data are somewhat in contrast with 

measuring average frequency of shell bead occurrences through adult males, females and 

juvenile burials across time, as illustrated by Rosenthal (2011: 101). The differences in 

percentages and frequency is most likely due to the larger-scale macro-analysis of many 

sites throughout the San Francisco Bay-Delta Region that were analyzed by Rosenthal 

(2011), rather than the smaller scale micro-analysis of the Livermore-Amador Valley. 

In terms of comparing beads per burial across time periods, as related to males 

and females, there were approximately 80.06 beads per burial among males in the Middle 

and MLT periods, and 79 beads per burial for females within the same time period. These 

numbers increased to 657 beads per burial for males in the Late Period, and 520 beads 

per burial for females.  

The gender distribution of burials with Olivella shell beads from CA-ALA-554 

shows a higher percentage of female and possible female burials across the site. There 

does not appear to be a distinct pattern of distribution where more males, females or 

burials of indeterminate sex are concentrated in particular locations more than in others, 

however the southern portion of the site seems to be more concentrated with female and 
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possible female burials. Although low in number, the northeast and northwest corners of 

the site seem to contain more male and possible male burials with Olivella shell beads. 

The northern cluster of burials is mixed with male, female and burials of indeterminate 

sex. Burials of indeterminate sex are also spread across the site yet seem to be slightly 

higher in number within the southern half.  

Table 4 - Breakdown of Males, Females and Indeterminate sex Burials (Total Individuals) with Shell 

Beads from Livermore-Amador Valley Sites  

Livermore-
Amador Sites 
with 
Comparable 
Burial Data 

Male 
Burials 
with 
Shell 
Beads 
Present 
(%) 

Female 
Burials 
with 
Shell 
Beads 
Present 
(%) 

Indeterminate 
Sex Burials 
with Shell 
Beads Present 
(%)  

CA-ALA-42 34.0 32.0 34.0 
CA-ALA-46 IND IND IND 
CA-ALA-413 50.0 10.0 40.0 
CA-ALA-483 Ext 33.33 66.67 0.0 
CA-ALA-554 25.00 39.29 35.74 
CA-ALA-555 27.78 44.44 27.78 
CA-ALA-613/H 47.06 30.59 22.35 

 

Age. Looking at the age distribution of burials containing shell beads among the 

applicable sites in the Livermore-Amador Valley, the general trend seems to favor the 

greatest percentage of either Middle and Mature Adults, or Young Adults and Young 

Middle Adult burials containing shell beads (Table 5). Due to the degree of detailed 

recordation with burials from some of the sites, there are more instances of Adult burials 

(aged 18+) containing shell beads than the more specific categories of Young Adult, 

Young Middle Adult, Middle Adult and Mature Adult. The fact that the greater number 
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of burials with associated shell beads fell into the Middle and Mature Adult category 

emphasizes that these individuals were afforded the rights and privilege to be buried with 

their possessions. Social status and triblet family values may also have played important 

roles in how shell artifacts were distributed and collected throughout the site. It is also 

evident that Children seem to represent a slightly higher percentage than Adolescents or 

Infants in regards to the presence of shell beads. In regards to CA-ALA-46, although 

there were not enough recorded data to present specific percentages, it appears from the 

limited burial descriptions that the majority of burials with shell beads would probably 

fall under the Adult or Young Adult and Young Middle Adult category.  

Table 5 - Breakdown of Ages of Burials with Shell Beads from Livermore-Amador Valley Sites  

Livermore-
Amador 
Sites with 
Comparable 
Burial Data 

Fetal 
(%) 

Infant 
(%) 

Child 
(%) 

Adolescent 
(%) 

Adult 
(%) 

Young 
Adult, 
Young 
Middle 
Adult 
(%) 

Middle 
Adult, 
Mature 
Adult 
(%) 

Ind. 
(%) 

CA-ALA-42 0.0 6.67 14.0 8.67 61.33 8.0 1.33 0.67 
CA-ALA-46 IND IND IND IND IND IND IND IND 
CA-ALA-
413 

0.0 0.0 0.0 0.0 40.0 50.0 0.0 10.0 

CA-ALA-
483 Ext 

0.0 0.0 0.0 0.0 0.0 0.0 100.00 0.0 

CA-ALA-
554 

3.57 6.43 12.86 9.29 5.00 26.43 36.43 0.0 

CA-ALA-
555 

0.0 0.0 11.11 0.0 5.56 16.67 66.67 0.0 

CA-ALA-
613/H 

0.00 4.71 7.06 4.71 3.53 34.12 45.88 0.0 

 

 Age of burials at CA-ALA-554 containing shell beads can be broken down further 

by applicable time period. Of the 133 total burials with shell beads, 63 burials (46 
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percent) could be associated with the Middle and MLT Period based on their shell beads 

and other temporal data. Forty-two burials (31 percent) could be associated with the Late 

Period based on their associated shell beads, and thirty-two burials (23 percent) were of 

indeterminate time period based on shell beads. 

 Of the 63 burials associated with the Middle and MLT Period, Middle and Mature 

Adults comprised the greatest percentage (39.7), while Young Adults and Young Middle 

Adults comprised 25.4 percent. The other ages represented included 17.46 percent for 

Children, 9.52 percent for Adolescents, 3.17 percent for both general Adults and Infants, 

and 1.59 percent for Fetal burials.  

Of the 42 burials associated with the Late Period, Young Adults and Young 

Middle Adults, along with Middle and Mature Adults both represented 33.33 percent of 

the total number of Late Period burials. The other ages represented included 11.9 percent 

for adolescents, 9.52 percent for children, 7.14 percent for general Adults, 4.76 percent 

for Fetal, and infants were not represented among the late period burials. 
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These percentages are somewhat in-line with general burial age distribution, and 

they do not differ greatly from derived percentages of burials from the Middle and MLT 

Period. Represented Middle and Mature Adult burials decreased by approximately 6 

percent from the Middle to Late Periods, while represented Young Adults and Young 

Middle Adults increased by approximately 8 percent from the Middle to Late Period 

among burials with shell beads at CA-ALA-554. Adolescents represented an increase of 

approximately 2 ½ percent from the Middle to Late Periods, while Children represented a 

decrease by approximately 8 percent from the Middle to Late Periods. The general Adult 

category represented an increase by approximately 4 percent from the Middle to Late 

Periods, while Infants dropped 3 percent into the Late Period and Fetal burials 

represented an increase of slightly more than 3 percent into the Late Period.  

 The age group distribution of burials containing Olivella shell beads across CA-

ALA-554 does no appear to have a significant trend, although Middle and Mature Adult 

burials seem slightly less prevalent along the eastern edge of the site compared to their 

higher numbers throughout the northern, central, western and southern areas. Fetal, 

infant, child and adolescent burials seem to be slightly greater in the eastern portion of 

the site. Young Adults and Young Middle Adults seem to be slightly underrepresented in 

the southern portion of the site. All age groups are mixed and represented in the high-

concentration cluster of burials in the north. 
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Burial Position. Tight flexed, flexed and semi-flexed positions composed the 

majority of burials with shell beads at five of the seven analyzed sites within the 

Livermore-Amador Valley, including CA-ALA-42, CA-ALA-438 Ext, CA-ALA-554, 

CA-ALA-555 and CA-ALA-613/H. All of the burials containing shell beads at CA-ALA-

46 and CA-ALA-413 were in either a semi-extended, extended or indeterminate burial 

position. The percentages are very lopsided in both directions in terms of flexed versus 

extended burials with shell artifacts (Table 6). These percentages hold when considering 

the burial position percentages of all the burials regardless of artifacts at the seven 

analyzed sites. Extended burials with modified shell artifacts seem to represent a smaller 

yet unique Middle to Middle-Late Period temporal trend within the analyzed sites of the 

Livermore-Amador Valley that may be related to changing mortuary behavior from 

potentially migrating cultural practice from other areas outside of the valley, including 

that of the Meganos Aspect theory.  

Table 6 - Breakdown of Burials with Shell Beads based on Burial Position from Livermore-Amador 

Valley Sites  

Livermore-
Amador Sites 
with 
Comparable 
Burial Data 

Tight- Flexed, 
Flexed and 
Semi-Flexed 
Burials 
Among Total 
No. of Burials 
with Shell 
Beads (%) 

Extended 
and Semi-
Extended 
Burials 
Among Total 
No. of 
Burials with 
Shell Beads 
(%) 

Burials of 
Indeterminate 
Position 
Among Total 
No. of Burials 
with Shell 
Beads (%) 

CA-ALA-42 88.67 4.0 7.33 
CA-ALA-46 0.0 100.0 0.0 
CA-ALA-413 0.0 80.0 20.0 
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Burial position distribution of burials with Olivella shell beads at CA-ALA-554 

shows the majority of burials were in some type of flexed position. Extended and semi-

extended burials with shell beads were mostly confined to a cluster in the north portion of 

the site. Additional data relating to burial position at CA-ALA-554 attempts to illustrates 

the relation of extended and flexed burials and associated attributes, including potential 

bead related chronology, and absolute dates associated with burials. Table 7 details the 

breakdown of the temporal occurrences of shell beads among extended burials at CA-

ALA-554. 

Table 7 - Bead Scheme D1 Temporal Occurrences among Extended Burials at CA-ALA-554  

MLT 
(Middle-
Late 
Transition 
Period) 

Middle-Late 
Transition 
Period/Middle 
Period Phase 
2B 

Middle-
Late 
Transition 
Period/ 
Middle 
Period 
Phase 4/2B 

Middle 
Period 
Phase 
4/2B 

Middle 
Period 
Phase 
4 

Middle 
Period 
Phase 
3 

Middle 
Period 
Phase 
2B 

Middle 
Period 
Phase 
1 

1 3 1 1 1 4 3 1 
 
 

15 of the 24 extended burials (62.5%) recorded at CA-ALA-554 contained shell 

beads. However if Burial 85 were considered as a single mass burial, then the ratio of 

occurrence of shell beads to extended burials would yield a much higher percentage of 

CA-ALA-483 
Ext 

100.0 0.0 0.0 

CA-ALA-554 72.86 10.71 16.43 
CA-ALA-555 88.89 0.0 11.11 
CA-ALA-613/H 87.06 1.18 11.77 
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83.3. Of those 15 burials, all contained either Class F or G series beads. The breakdown 

of bead class subtypes for each extended burial helps illustrate a potential temporal 

relationship using different bead type schemes (i.e. commonly occurring beads associated 

with certain time periods). Milliken and Schwitalla (2009) have adapted such tables, 

incorporating bead types with temporal periods and AMS results from Groza (2002).  

The occurrence of Class F and G series beads with each of the extended burials 

trends towards the interpretation that various Middle Period components are present 

within the site. Within the bead lots of each extended burial, plausible temporal 

associations were counted, keeping in mind that several time periods may be associated 

with each lot based on the bead types present. Table 7 represents this breakdown and 

illustrates the highest number of occurrences for temporal association for all the extended 

burials with associated beads was from Phase 3 of the Middle Period (26.7 percent), 

followed by Phase 2B of the Middle Period (20 percent), a combination of either Phase 

2B or the MLT Period (20 percent), and one burial associated with each of the other five 

categories (6.7 percent).  

These data suggest that extended burials may be associated with site occupation 

during Phase 2B and 3 of the Middle Period, and again during Phase 4 of the Middle 

Period and into the MLT Period. These data also aid in understanding how a high 

percentage of extended burials containing shell beads can be placed during some portion 

of the Middle and MLT Period. The practice of interring burials in the extended position 

may therefore be Middle Period cultural indicator (with aid from Class F and G bead lots 

and corroborating AMS dates). To further correlate these bead results, it is important to 
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incorporate the data from the other flexed and semi-flexed burials within the site as a 

whole, which assists in gauging potential patterns of site occupation. 

Flexed or non-extended burials containing shell beads illustrate other interesting 

details. Of the 103 eligible tight flexed, flexed and semi-flexed burials, 64 (62.14 percent) 

contained both Class F or G or one of the two. This suggests a fairly high potential 

Middle Period influence among burials containing shell beads. Of those 64, there were 

approximately 45 burials that could be temporally placed into a category based on their 

bead lot with aid from AMS bone collagen dates. The remaining 19 burials did not 

contain enough data (either through the shell bead lots themselves, correlating AMS dates 

or associated artifacts) to assign then to a specific or general time period.  

Table 8 - Temporal Occurrences Among Flexed and non-Extended Burials at CA-ALA-554 

containing Class F and G beads (Bead Scheme D1)  

Ind Late 
Period 
(1A, 
1B, 1C) 

Ind 
Middle 
Period 

MLT 
(Middle-
Late 
Transition) 

Middle 
Period 
Phase 4 

Middle 
Period 
Phase 
2B/4 

Middle 
Period 
Phase 2B 

Middle 
Period 
Phase 1 

Ind 
Period 

7 4 10 6 14 2 2 19 
 

Table 8 represents the breakdown of temporal occurrences among flexed burials 

at CA-ALA-554 containing Class F and G beads. Of the burials placed within the seven 

(non-indeterminate period) categories, Phase 2B/4 of the Middle Period accounts for 31.1 

percent of the applicable burials, while the MLT Period accounts for 22.2 percent of these 

burials. This is followed by 15.56 percent for various phases of the Late Period, followed 

by 13.3 percent for the Phase 4 of the Middle Period, 8.9 percent for Indeterminate 

Middle Period, and 4.4 percent for both Phases 1 and 2B of the Middle Period. This 
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illustrates that there are potentially multiple elements contributing to these temporal 

categorizations. For instance, Phases 2B and 4 of the Middle Period contain very similar 

bead lots as currently denoted in the most up to date publications and dating schemes. 

Therefore, it is difficult to assign a tight time period window for many of the burials with 

Class F and G beads unless they include correlating AMS, radiocarbon, or other 

diagnostic artifacts. The MLT Period is also well represented within the sample size for 

flexed burials with Class F and G shell beads. Associated AMS bone collagen dates 

assisted in placing more of the burials into this category, rather than just the bead lots 

themselves. Examples include burials 59, 93, 104, 125, 157, 165 and DN-B9, which 

would have been placed into another temporal phase solely based on their bead lots. 

Some of the AD 2-Sigma Calibrated values included overlapping time periods from 

Phase 4 of the Middle Period to Phase 1 of the Late Period, however the Median 

calibrated values were used to place them into their respective category within the above 

table.  

Flexed burials containing Class F and G beads assigned to the Late Period (1A, 

1B or 1C) can be explained in part by the presence of one or two outlier Class F or G 

beads recovered from the burial (or rather general site) matrix (Burials 45, 75, 89 and 

118). One of the burials assigned to the Late Period (Burial 97), contained a temporally 

mixed bead lot with Class A, F, M and G and K beads. The bead lot contained enough 

examples of Middle Period Type F2/F4 and possible G5 or Class C beads that it could be 

placed within one of the Middle Period phases. However Burial 97 also include a dozen 

Type K2 beads and over a hundred probable Incipient F/M type beads, which would 
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suggest a Late Period association. An AMS bone collagen date helped place the burial 

between Phases 1A and 1B of the Late Period. This does not resolve the issue that the 

associated Class F and G beads are not generally representative of the Late Period. AMS 

dating of the associated shell beads for Burial 97 would assist in explaining if those beads 

were “heirloom” in nature and held onto or passed down from an earlier Middle Period 

phase.   

The differences between flexed and extended burials in regard to the presence and 

types of shell beads demonstrates that over 62.14 percent of the time shell beads were 

interred with flexed burials, as compared to 62.5 percent with extended burials. Almost 

identical percentages of shell bead percentages by burial position suggest that differences 

in bead distribution are statistically nominal, however important information can still be 

obtained with these data. The high percentage of shell bead among extended burials, and 

their tendency to trend towards the Middle and MLT Period, suggests that beads presence 

played some kind of significant role with the cultural practice of burying individuals in an 

extended position. 

8.2 Summary of Burials with “Significant” Class F and G Olivella Shell Beads at CA-
ALA-554 
 

As illustrated above, in order to more thoroughly understand the intra-site modified shell 

assemblages found at CA-ALA-554 in a temporal context, burials with specific bead 

types were filtered and compared (Figure 6).
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 Figure 6 - Distribution of Burials with Type F2/F4 and F3 vs. Class M and K Olivella Shell Beads at 

CA-ALA-554



 

 
  74 

Based on comparative analysis of the many different elements at the site including 

burials, burial associated artifacts and features the main occupational period seems to 

occur during Phase I of the Late Period (Estes, et al. 2012). The occurrence of shell bead 

types such as F and G series beads suggests a temporal context that ranges outside of the 

central or main habitation of the site. Therefore the hope is, by filtering and analyzing the 

burials that contain F and G series shell beads, a clearer picture will develop regarding 

bead chronology versus site chronology. 

Of the 133 burials that contained whole Olivella shell beads, 84 were found to 

contain Class F and/or G bead types. This represents a 63 percent rate of occurrence on-

site. These numbers are somewhat misleading when considering that 16 of the 84 burials 

(B45, 54, 62, 66, 70, 75, 89A/B, 118, 135, 150, 157, 158, 160, DN-B11, DN-B18 and 

DN-B21) either contained a single Class F or G bead, or were more clearly outlier beads 

from the general site matrix rather than associated with a Late Period burial. Of those 16, 

four of the burials can still be associated with the Middle to MLT Period (B62, 157, 160 

and DN-B18) based on other associated artifacts or AMS dates. Therefore, a filtered 

number of 72 out of 133 burials (54 percent) can be considered a more reasonable 

estimate with burials containing Class F and/or G beads. The distribution of Type F2/F4 

and F3 Saddle beads as compared to Class K and M beads illustrate a correlation with the 

Middle- MLT Period and Late Period respectively. In addition, Class F beads seem to be 

distributed throughout most areas of the site, outside of the eastern half, where burials 

with Class K and M beads (Late Period) represented the majority (see Figure 6). 
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Some additional inferences can be made based on the types and percentages of 

shell beads represented among the multiple sites within the Livermore-Amador Valley. 

For instances, CA-ALA-613/H only contained shell beads from Late Period burials, 

whereas CA-ALA-554 contained shell beads from both Middle, MLT and Late Period 

burials. CA-ALA-555 contained burials with beads, however they were not definable to a 

time period. CA-ALA-483 Ext only contained three burials with shell beads and they 

appear to be mixed Middle to MLT time period from Burial 13 and Late Period based on 

Burial 29. CA-ALA-413 contained 10 burials with shell beads, all of which either 

included Middle to MLT Period (G2a, G2b, F2a, F2b and F3a) beads. CA-ALA-46 also 

contained Middle Period component burials based on the Class F beads. CA-ALA-42 

contained both Middle and Late Period bead assemblages among its burials.  

More detailed information regarding chronology of the Livermore-Amador Valley 

and modified shell artifacts are discussed in the section below. 

9.0 Emerging Patterns in the Livermore-Amador Valley through Modified Shell 
Artifacts 
 

9.1 Chronology 
 

Chronological and settlement patterns of prehistoric native groups within the Bay 

Area have been the subject of important focus of as late. Gaining better knowledge of 

intra-site temporal occupation through numerous AMS dates from bone collagen, shell 

beads and pendants, and other datable samples go a long way in providing a more 

accurate picture from region to region. The recent 2017 CalTrans District 4 report 
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focusing on Bay Area regional context and research designs for Native Americans has 

incorporated many of these chronological questions into a format for future study to take 

place. One of the areas of focus of the report deals with refining Middle Period 

occupation, and determining changes in the frequency of components from multiple sites. 

The authors discuss the importance of “dating small, short-term occupation episodes” 

(Byrd et al., 2017), which can identify particular trends such as a decrease in the number 

of site components from Phase 3 to Phase 4 of the Middle Period among many sites 

(Byrd et al., 2017). This downshift in occupations corresponds with the Medieval 

Clamatic Anomaly, raising the question concerning potential environmental changes 

impacting site occupation or migration (Byrd et al., 2017).  

The Livermore-Amador Valley falls into the East Bay region of study, and 

therefore will be the focus related to the research questions and findings related to the 

aforementioned CalTrans report. Out of the six different Bay Regions (Northwest Bay, 

Southwest Bay, South Bay, North Delta, South Delta and East Bay), all show varying 

degrees of decrease of site components from Phase 3 to Phase 4 of the Middle Period, 

except that of the East Bay, which shows a slight uptick (Figure 7). Most show an 

increase in site components from the Middle 4 to MLT with one exception (Northwest 

Bay), as well as an increase from the MLT to Late Period 1 across all regions (Byrd et al., 

2017).  
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Figure 7 - Changes in site component occurrences throughout the East Bay (from Figure 36 in Byrd 

et al., 2017) 
 

Tables 7 and 8 of Section 8.1 attempt to illustrate the temporal breakdown of 

burials with Middle and Late Period specific beads from extended and flexed burials at 

CA-ALA-554. Compared with the region-specific templates developed by Byrd et al., 

(2017), CA-ALA-554 as represented through shell beads illustrates an increase from 

Phase 1 to Phase 2 of the Middle Period, a slight decrease between Phase 2 and 3 of the 

Middle Period, a subtle increase from Phase 3 to Phase 4 of the Middle Period, and an 

increase between Phase 4 of the Middle Period and the MLT. This follows the general 

trend of East Bay sites outlined in the aforementioned publication. The increase in Shell 

bead occurrences between Phase 4 of the Middle Period and the MLT Period also 
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coincides with an increase in average beads per burial during the same period (Rosenthal 

2011, 97, 100). When taking all of the AMS bone collagen dates collected from bead and 

non-bead burials at CA-ALA-554, the percentages adjust slightly with an increase 

between Phase 1 and Phase 3 of the Middle Period, followed by a decrease from Phases 3 

to 4. A large increase is noted between Phase 4 and the MLT, and another increase is 

shown from the MLT to a combined total of all sub-periods of the Late Period. The 

discrepancies ranging between Phase 2 and Phase 4 of the Middle Period seem to stem 

from the fact that many of the burials containing beads but no associated AMS dates have 

shell bead assemblages that could either be categorized as Phase 2B or Phase 4 of the 

Middle Period (n=15). Because of the Middle Period phase variability, an accurate 

depiction of an increase or decrease of site components during those periods at CA-ALA-

554 cannot be specifically substantiated.  

Many of the other Livermore-Amador sites have useable data as related to 

chronology. Human bone collagen samples were taken from several of the burials at CA-

ALA-483 Extension, including burials 28 and 29, both of which contained shell beads.  

The human bone collagen sample from burial 28 (WSU 4581) yielded a 14C date of 740 

+- 90 years B.P. Burial 29 returned a bone collagen 14C date of 580 +- 90 years B.P. 

(Wiberg et al. 1996). Based on correlating Dating Scheme D (Milliken and Schwitalla 

2009, modified from Groza 2002) a basic chronology can be established. With a 14C date 

of 40 +- 90 years, burial 28 would fall within the border of the MLT Period and Late 

Period Phase 1A. Only Class A spire-lopped beads were recovered within burial 28, 

providing limited correlation with chronology. However, type Ala beads can be more 
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prevalent during the Early Period and Phase I of Late Period. A1b beads are seen 

throughout the Early, Middle and Late Period, while A1c beads are more dominant in the 

Middle and Protohistoric Periods. 

Chronological correlations are not as clear with a burial from CA-ALA-555. 

Burial 107 was a nearly complete cremation, aged 40+ of indeterminate sex. A charcoal 

sample (WSU 4588) produced a 14C date of 350 ± 60 years B.P. Five unburned K1 

Cupped beads were recovered in association with the burial (Wiberg et al. 1996). Type 

K1 beads are generally associated with Phase I of the Late Period. The 14C date however 

places the burial during Phase II of the Late Period. Therefore, the general bead 

chronology is slightly off in this particular case. Burial 25 from CA-ALA-555 provided a 

14C date of 370± 70 years B.P., indicating a Phase II Late Period occupation. Associated 

beads included 45 type A1b and five A1c beads, which are not by themselves indicative 

of a particular time frame. Burial 63 yielded an obsidian hydration date of 301 B.P., and 

included a single type A1b bead. The hydration results provide a Late Period Phase II 

temporal association. The Associated type A1b bead does not indicate a particular time 

period by itself.  

Randall Groza’s 2002 AMS Chronology provided some direct dates for three 

different sites in the Livermore-Amador Valley that included ALA-42 (Stoneridge site), 

ALA-46 (Nielson Farm site) and ALA-413 (Santa Rita Village site) and three sites south 

of the Livermore-Amador Valley including ALA-343, ALA-509 and ALA-621. (Groza 

2002: 43). Eleven Olivella shell beads were AMS dated from ALA-42, two beads from 

ALA-46, 18 beads from ALA-413, eight beads were dated from ALA-343, one from 
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ALA-509, and two from ALA-621. Each of these sites represents a different temporal 

period through the dated shell beads. Olivella shell bead dates as related to the 

aforementioned sites within the Livermore-Amador Valley outlying Groza’s AMS dates, 

as well as five recently measured AMS dates of shell beads by WSA, Inc. from CA-

ALA-554 are presented in Table 9. These dates in correlation with data from the other 

sites in the region cannot only help refine bead chronology, but also illustrate varying 

settlement patterns. The original AMS data collected and calibrated by Groza in 2002 has 

since been modified using an updated ∆R value of 260±35 to correct for the marine 

reservoir effect (Groza et al., 2011). 

The AMS results of shell beads from CA-ALA-554 illustrate that all of the Class 

F beads tested date to the MLT Period. Although there was a Middle Period component, 

through stratigraphic and artifactual analysis, it has been found that the main site 

occupation at CA-ALA-554 occurred during Phase 1 of the Late Period. Traditionally, 

Class F beads have been confined mostly to the Middle Period based on previously 

research and analysis from other sites throughout northern California (Bennyhoff and 

Hughes 1987, Milliken and Schwitalla 2009). As exhibited by Table 5 in Groza et al., 

2011, AMS dated Class F beads spanned a large time period. For instance, Type F3a 

beads ranged from AD 451 to 1212, while the smaller type F3b beads ranged from AD 

613 to 1136. Time ranges of 761 and 523 years respectively show that bead types may 

not always distinguish specific cultural patterns. Class F wide saddle beads, including 

that of types F2 rough saddles seem to have a more refined time range from AD 358 to 

742. However, type F4 smooth saddles exhibited a larger range form AD 506 to 1138. 
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Therefore, it seems that other factors need to be considered when developing a cultural 

chronology involving these saddle beads.  

 

9.1.1 Chronology Using Shell Beads and Other Associated Artifacts at CA-ALA-554 
 

To aid in the comparison of shell beads with other burial associated artifactual 

evidence recovered from CA-ALA-554, one can look at the ground stone artifacts. Based 

on the assemblage of ground stone artifacts, most notably mortars, some chronological 

indicators can be developed. Type A, B and D mortars were recovered from burial 

contexts. Type A mortars encompass indeterminate show mortars that are completely 

worked and shaped like flowerpots. The A1a subtype includes a flat bottom and straight 

sides with a square rim profile with a flat or rounded basin. The A1b subtype is a 

variation of A1a with a bevel on the interior of the rim (Estes, et al. 2012: 245). These 

shaped show mortars are indicative of the Late Period, while Hopper mortars are 

suggestive of the Late Period phase 2. Type B mortars encompass cobble/boulder mortars 

that retain the original shape of the source rock. Type B1 mortars have a circular basin, 

while Type B2 mortars have an ovoid base. These mortars have not yet been found to be 

associated with a particular chronological period. Type D mortars encompass the hopper 

mortar where this mortar would have been used in conjunction with a basket. They are 

usually flat slabs the shallow basins in which bottomless baskets were attached to stone 

with asphaltum (Estes, et al. 2012: 247). An examination of the mortuary bead 

distribution and provenience analysis helps illustrates the connection between bead and 



 

 
  82 

other artifact types, including that of mortars. 36 mortars were recovered from burial 

contexts. Of those, 15 were classified as Type A, 15 as Type B, 1 as Type D, and 6 as 

indeterminate. Based on the correlation with shell beads and other modified shell 

ornaments, 19 burials contained both ground stone and modified shell artifacts. Of those, 

15 contained Type A mortars, while 5 contained Type B mortars (Burial B1 contained 

both Types A and B mortars). One burial contained a Type D1 mortar.  Four burials 

containing mortars did contain modified shell artifacts.  

Based on the associated shell bead types, four burials are of indeterminate 

chronology with either Type A or B mortars, as Class A and B shell beads do not 

necessarily indicate a particular time period. However, Class B beads may lean towards 

the Late Period Phase 1. One of the burials (B13A/B) contained Class F, G and M beads 

indicating a chronologically mixed bead lot and with a Type B1 mortar, therefore not 

allowing for more precise time period association through these artifacts. Eight burials 

could be associated with a Late 1 Period occupation as both classically categorized Class 

M sequin beads and potentially classifiably Late 1 Period Class B beads were recovered 

from burials in association with Type A mortars. One burial could be associated with 

Phase 2 of the Late Period based on shell beads based on Class B and M shell beads and 

Type D1 Hopper Mortar. Another burial (B97) contained Class A, F, G, Incipient F/M 

and 1 K bead in addition to several Type B mortars (non-diagnostic with a particular time 

period), indicating a potential Middle to MLT Period time period association through the 

beads. The single K bead may be an intrusive bead from the general midden. However, a 

bone collagen AMS date for B97 indicate the burial dates between the MLT Period and 
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Late Period 1A/1B. Finally, Three burials (B51, B122, and B138) exhibited contradictory 

temporal connections with Late Period 1 Type A mortars in context with Class F and G 

Middle Period beads. The reason for the chronological disconnect may be that of 

Heirloom beads. This would indicate a cultural practice where shell beads were passed on 

generationally and therefore a mix of bead types could be present. Direct AMS dates of 

the bone collagen of the burials themselves, and AMS dates of the associated shell beads 

would be necessary to help substantiate this theory. This heirloom bead theory also brings 

to light the inference that the Middle and Middle-Late Period cultural groups were 

genetically and/or ethnically connected. This could tie in cultural migration patterns and 

help build a better understanding of Livermore-Amador cultural chronology.  

Modified faunal artifacts can also be used to a lesser degree to help correlate shell 

beads temporal associations. Milliken et al., 2007 discusses how the Augustine pattern, 

representative of the Late Period, saw stricter divisions of rank and wealth within in-

group membership through ceremonialism and mortuary practices. Therefore, the variety 

and size of bone artifact assemblages at CA-ALA-554 is considered typical of a Late 

Period Augustine site (Estes, et al. 2012: 317).  Specific examples that use modified 

faunal artifacts in correlation with shell beads include Burial 9, which through AMS, 

dated to Phase II of the Late Period. Shell beads included types A, B and M, indicative of 

the Late Period. Modified bone awl types A1c and A1b, and type T1d pins were also 

recovered. Further cross-correlating evidence is necessary to help develop a comparative 

artifactual chronological typology. Another example that illustrates how further research 

could bring to light more chronological patterns is from Burial 47, where 13 Type A5a 
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stingray spine tips were recovered. Associated bead types included types M1, M2 and M4 

sequin beads. AMS from bone collagen of Burial 47 place the burial during Phase 1c of 

the Late Period. Another example involving traditionally Middle and MLT bead types 

including F and G beads is Burial 59, in which bone collagen AMS dates to the MLT 

Transition. General Type A bone awls were recovered as well as one Type A1e1 awl. 

Burial 160 is an interesting example with 41 modified bone artifacts, and Class F and G 

beads. This ventrally extended burial was dated using AMS to Phase III of the Middle 

Period. With Middle and MLT beads present within this burial, it would be a unique 

place to start for future research in correlating bead types and modified faunal tools with 

a particular time period.  

 
9.2 Chronological Contradictions and Inconsistencies at CA-ALA-554 

 

There are several instances at CA-ALA-554 where shell beads traditionally 

categorized into the Middle and MLT timeframes were recovered in burial contexts with 

typical Late Period components. As stated above, Burials B51, B122 and B138 contained 

F3, F4 and G5 bead types in association with flower pot type A1aB mortar bowls (Estes, 

et al. 2012: 123). A few potential explanations for this may have to due with the passing 

down of artifacts generationally. If this practice had been continuing for hundreds of 

years, one might find these “Heirloom” Class F and G series beads buried with what is 

considered a Late Period burial. Another possible explanation deals with the idea that 

some of the earlier bead types found in later contexts were low in number and recovered 
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only with general burial matrix provenience rather than in a material or ornamental 

fashion, such as a bracelet or necklace. Since the excavation calls for detailed screening 

of surrounding burial matrix, these beads may not have been directly associated with the 

burial, but rather the surrounding midden soil. Overtime, beads can migrate within the 

midden soil through natural environmental processes and animal or rodent activity.  

A third consideration to address these incongruities deals with the bead typologies 

themselves.  The fact that many of the bead typologies are very close to one another, 

there is bound to be the potential for differences during bead analysis. This may be 

evident with Class C Split and Class F Saddle beads. It has been stated that a full set of 

metric and non-metric Olivella bead attributes for Class C beads should be made to 

document temporally-significant form differences and to discriminate between non-shelf 

rounded Class F, E and G variants (Milliken and Schwitalla 2009, 24). However, some 

examples of Type C3 Split Oval beads are “indistinguishable from a G5 Irregular Saucer 

or an E1a2 Lipless Variant Round Thin Lipped bead” (Milliken and Schwitalla 2009, 27). 

Another similarity is the Type C1 Split Beveled bead, where out of context and without 

noting the face-beveling, this bead can be identical to C2-Split Drilled, C3 Split Ovals, 

F4d Smooth Saddles, F3a2 Oval variant Normal Saddles and G2b Large Saddles 

(Milliken and Schwitalla 2009). Other examples of potentially differentially typed beads 

include F3a Large Narrow Saddles, which can sometimes be difficult to distinguish from 

C3 Split Ovals, E2a2 Lipless Thick Lipped and G5b Oval Saucer beads (Milliken and 

Schwitalla 2009, 46). 
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  If bead type examples are virtually identical based on the current metric and non-

metric attributes, then some modifications of bead typing should be re-evaluated. If 

temporal association has to be considered in the typing of a bead, then out of context 

beads will tend to fall by the wayside during analysis. Of course, the further utilization of 

AMS dating of burial associated shell beads will help mediate this issue.  

Another detail to consider in this category is that burials such as B25, B49, B55, 

B77, B89, B99 and B122 are stratigraphically late burials that contain bead lots with bead 

types F3a, F3a2, F4c, F4d and G5. In addition, B81 occurs with bead types C1, C2, C7, 

F2, F3a and F4 and Late Period 1 shell pendants (Estes, et al. 2012, 123).  

The occurrence of chronologically mixed bead lots is another element present 

within burials at CA-ALA-554. Initially documented at 23.3 percent, the percentages of 

mixed bead lots have changed somewhat since the initial analysis in 2011, as updated and 

modified bead analysis has been conducted as represented in this thesis.  

Burials with combinations of Middle (F3, F4, G2, G3, G5) and Late Period (M1a, 

M2a, K1) beads include B48, B104, B82, B88, B41, B33, B119, B129, B126, B90, B18, 

B29, B31, B12 and B13 (Estes, et al. 2012, 123). 

Relating to Haliotis shell artifacts, CA-ALA-554 included a fair amount of burials 

with the presence of Class S pendants in Middle, MLT Period, and Late Period 

associations. This helps illustrate that Class S pendants may not be reliable temporal 

markers since they appear throughout multiple timeframes.   
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9.3 Settlement and Migration Patterns Using Shell Beads  
 

Some insights can be derived upon the occupation and migration patterns of the 

people living in the Livermore-Amador Valley using modified shell artifacts. Table 9, 

modified from Groza et al., 2011 illustrates the chronological breakdown of shell beads 

recovered from multiple Livermore-Amador based on AMS dates. Unfortunately, AMS 

dates of shell beads from other sites within the valley, including CA-ALA-483, CA-

ALA-483 Extension, CA-ALA-555 and CA-ALA-613/H have not been collected either 

due to lack of presence of shell beads within the site, or through not having had access to 

burial associated and reburied materials. Associated artifacts, features, charcoal samples 

and stratrigraphical data can however help piece together the occupation of the valley and 

present potential inferences into migration patterns.  

The earliest evidence of occupation within the Livermore-Amador Valley comes 

from CA-ALA-483, where radiocarbon dates returned results of 1230 B.C. and 3370 B.C. 

placing the site during the Middle Archaic Period and into the Early Period of the Late 

Horizon. Additionally, some obsidian hydration data indicate site use between 2650 B.C. 

and A.D. 1700 (Bard et al., 1992). Another indicator of an early occupation at CA-ALA-

483 is that the burials were recovered with a lack of associated artifacts. Other 

radiocarbon dates collected by Holman & Associates place an early occupation of the site 

between 1400 B.C. to 500 B.C. (Wiberg 1997).  

CA-ALA-555 illustrated evidence of a buried Middle Period component, in which 

203 burials were recovered with a significant number of diagnostic artifacts (Wiberg 

1996). Based on Dating Scheme D1, bone collagen samples from five skeletons were 
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radiocarbon dated between 180 B.C. and A.D. 360, placing occupation within Phase 1 of 

the Middle Period. Like the Early Period site of CA-ALA-483, these Middle Period 

burials at CA-ALA-555 also lacked diagnostic artifacts, including Olivella shell beads, 

obsidian serrated projectile points, bird bone whistles or other artifacts one might see 

with later period burials.  However, artifactual material including bone sword/daggers, 

medium to large quartz crystals, and lack of obsidian help confine this occupation to the 

Middle Period (Wiberg 1997). CA-ALA-46 also represents Middle Period occupation 

based on AMS dates from Olivella shell beads.  

CA-ALA-42 helps bring to light a transition from the Upper Archaic to the 

Emergent Period (Middle Period transitioning into the Late Period) (Tannam et al., 

1993). As seen in Table 9, eleven AMS dated Olivella shell beads, including Class C, D, 

and M beads, ranged from A.D. 1058 to A.D. 1188 (2-Sigma Median Calibrated).  

Late Period site occupation within the Livermore-Amador Valley has been 

documented at both CA-ALA-483/Extension and CA-ALA-555 from A.D. 1200 to A.D. 

1700. Diagnostic materials such as Napa obsidian and the presence of small serrated 

projectile points, tubular pipes, and shaped mortars and pestles help place a Late Period 

occupation at the two aforementioned sites (Wiberg 1997). CA-ALA-554 and CA-ALA-

613/H also represent a significant Late Period Phase I occupation based on Olivella shell 

beads and other burial associated artifacts.  
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Table 9 - AMS dates of Shell Beads from Livermore-Amador Sites  
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 Based on the AMS shell beads dates, it appears that CA-ALA-413 was occupied 

during Phase II of the Middle Period. More detailed correlating data from shell beads 

tested at CA-ALA-413 indicate three burials (10, 24 and 60) with pure “saddle” or Class 

F shell bead lots, four burials (22, 23, 29 and 34) with pure “saucer” or Class G shell 

bead lots, and three burials (25, 25A and 64) with “mixed” Class F and G bead lots 

(Wiberg 1988). Pure saucer bead lots can be indicative of the Early Phase of the Middle 

Horizon and again in the Late and Terminal Phases of the Middle Period. Pure saddle 

bead lots can point towards the Middle Phase and may continue through the Terminal 

Phase of the Middle Period. Wiberg and Milliken postulated from these data that site 

occupation occurred during the Early Phase of the Middle Horizon of the Middle Period, 

followed by a time period of site abandonment, and reoccupation again during the end of 

the Indeterminate Phase or beginning of the Late Phase of the Middle Horizon (Wiberg 

1988).  

 Shell beads from CA-ALA-46 place the site occupation during Phase 4 of the 

Middle Period. Shell bead dates also push the occupation into the MLT Period. CA-ALA-

42 and CA-ALA-554 also include shell bead dates from the MLT Period. CA-ALA-42 is 

located in close proximity to CA-ALA-46. Unfortunately, other sites such as CA-ALA-

483, CA-ALA-483 Extension, CA-ALA-555 and CA-ALA-613/H do not have 

comparative shell bead AMS dates. Occupation periods for these sites must be gleaned 

from other artifactual, burial and stratigraphic evidence.  

Further investigations have been conducted into defining shell beads dates from 

burial associated contexts at CA-ALA-554 (Estes et al., 2016), as well as refining 
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previously dated materials from other Central California and Livermore-Amador Valley 

sites (Groza et al., 2011). Five AMS dates were returned from three burials (DN-B8, DN-

B9 and DN-B10) from the most recent 2014 excavation at CA-ALA-554. The dates 

represented above in Table 9 illustrate a fairly consistent timeframe ranging from cal AD 

950 to 1256 with a calibrated median ranging from cal AD 1046 to 1160. 

It appears that the Livermore-Amador Valley encompassed a significant number 

of sites with wide-ranging and extensive occupation starting in the Early Period and 

continuing into the Late Period. It is clear that multiple sites were occupied 

simultaneously, while other data discussed within this analysis have shown sites with 

periods of abandonment while other nearby sites were being utilized. Migration between 

sites by various triblets may have indeed occurred. Factors of migration and movement 

within the Livermore-Amador Valley range from environmental preferences (available 

fresh water, food sources or marsh areas becoming inundated with water) and land 

utilization with one location more habitable than others during various time periods, to 

expansion or decline of a particular triblet based on health, disease or competition with 

other nearby sites.  

Other studies have been conducted regarding Olivella shell beads from 

archaeological contexts in California. The correlation of isotopic data from shell beads 

from northern California and associated bead types and radiocarbon data continues to 

build information about these sites. The overall results of 41 shell beads sampled for 

isotopic information in 2005-2006 suggest that the majority of the shell beads displayed 

18O characteristics representative of the warm southern California waters, south of Point 
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Conception (Gard 2006). However, many of isotopic signatures returned somewhat 

ambiguous data as to whether they originated from northern or southern California 

waters. More recent and refined data would be helpful in clearing up the ambiguous 

nature of the older data. If many of the tested shell beads did indeed originate from 

southern California, this would help illustrate that many of the northern California sites 

may have been consistently trading with the Chumash of southern California. Beads 

included in the study represented numerous sites from Alameda, Contra Costa, Colusa, 

Santa Clara, Solano, and Yolo counties, and several samples from CA-ALA-42, CA-

ALA-46 and CA-ALA-413 all in the Livermore-Amador Valley. Gard used the Olivella 

shell bead samples from Groza’s extensive 2002 report on AMS chronology for central 

California. Since then, isotope signatures have become more defined and improved 

differentiations can be made between northern and southern California waters. As stated 

above, ongoing studies regarding isotopic signatures should assist in more accurately 

interpreting differences between northern and southern waters as related to shell beads. 

Eerkens et al., (2009) also touches upon the fact that many of the sites from the 

Livermore-Amador Valley and other northern California sites include Class F Saddle and 

Class M Sequin Olivella shell beads while shell beads recovered during the same 

timeframes from southern California sites do not have Class F and M beads, suggesting 

an interesting pattern. This pattern may be indicative of the Chumash collecting and 

trading whole or partial shell beads and not pre-cut templates or finished or partially 

finished beads. Another theory is that since shell beads were produced in quite large 

quantities, the shells were collected from more local northern California water sources. 
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An interesting comparison would be to correlate northern California sites with bead 

production evidence (e.g. blank templates, broken or partial shell fragments, detritus) 

with isotope shell bead data. For sites in northern California with little to no bead 

production evidence, trading of finished or partially finished beads amongst northern 

native groups may have been more prevalent.  

Since isotope shell bead data from CA-ALA-554 have yet to be fully analyzed, 

more detailed chronological data can be gleaned from the sampled burials there. Bone 

samples were collected from most of the burials at CA-ALA-554, with the approval of 

the MLD, for the purpose of conducting AMS radiocarbon and isotopic analysis. Dr. 

Jelmer Eerkens of University of California, Davis Department of Anthropology along 

with Alexandra Greenwald, with aid from a grant from the National Science Foundation, 

have provided much insight into the temporal associations and occupation at CA-ALA-

554. Isotopic evidence has also provided details regarding the dietary habits of the native 

inhabitants from the site. These dates can be used both in correlation with other absolute 

dates obtained from burial and non-burial associated charcoal samples and features, as 

well as from typed burial associated artifacts that are classifiable to a narrow range of 

time. In addition, these AMS dates provide unique insight to assist in cross correlating 

particular burial associated Olivella shell beads and Haliotis ornaments. Below, Table 10 

incorporates the current AMS radiocarbon dates of burials from bone collagen recovered 

from the 2011 excavation at CA-ALA-554 (Jelmer Eerkens pers comm. 2014). 
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Table 10 – AMS dates from selected burials at CA-ALA-5545 

Burial 
No. 

Temporally 
Associated 
Bead Types 

Dating 
Scheme 
D6 

Actual 
Bead 
Types 
Recovered 

Conventional 
Radiocarbon 
Date (years 
BP) 
 

Cal 2-
sigma 
AD 
 

Median 
Cal AD 

1 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 A, B 570 ±40 

1407-
1520 1450 

9 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

A1a, A1b, 
B1, B2, 
M1a, M1b, 
M2, M4 670 ±30 

1303-
1434 1364 

24 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period  

None 1105 ±30 
985-
1152 1032 

32 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period A1a, A1b, 

A3/A4 1180 ±45 
881-
1048 980 

42 
C2, C3, G2a, 
G2b, G3, G5 

Middle 
Period 
Phase 1 F2, G2 1970 ±45 30-254 149 

45 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 

A1a, A1b, 
A3, A4, 
B1, B2, 
B6, Bab, 
F2?, M1a, 
M1b, M1c, 
M1d, M2, 520 ±45 

1423-
1632 1483 

                                                
5 Courtesy of Jelmer Eerkens (Pers. Comm. 2014).  
6 Temporal unit assigned using 2-Sigma A.D. Calibrated dates 
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M4 

46 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 None 490 ± 30 

1444-
1632 1500 

47 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

M1a, M1b, 
M1c, M2, 
M4 630 ±25 

1324-
1439 
 1411 

57 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

None 1080 ±50 
975-
1181 1075 

59 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

A1a, A1b, 
F/M, F3a, 
F4a, G2, 
G5, G6 1110 ±55 

901-
1169 1050 

62 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a; M1a 

Middle 
Period 
Phase 4; 
MLT 
Period; 
Late 
Period 1A A1a, F3b 1110 ±85 

885-
1243 1060 

65 
C2, C3, G2a, 
G2b, G3, G5 

Middle 
Period 
Phase 1 None 1870 ±60 

126-
404 268 

69 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 1C 

A1a, A1b, 
A1c, B1, 
B2, K1, 
M1a, M1c, 
M2 560 ±30 

1419-
1510 1452 

75 

K1, M1a, 
M2a 
(Olivella); 

Late 
Period 
1B/1C 

A1a, A1b, 
A1c, A4, 
B1, B2, 660 ±50 

1304-
1448 1396 
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N1a 
(Haliotis) 

G2, K1, 
K2, M1a, 
M1c, M2, 
M4 

78A 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period M 

fragment 1110 ±30 
973-
1150 1020 

79 

F3a, F3b; 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 3-4 None 1470 ±20 

651-
763 675 

83 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 1C A, B, M 570 ±40 

1401-
1510 1440 

85b 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 4 None 1180 ±20 

777-
932 841 

85f 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 4 None 1170 ±20 

778-
942 855 

93 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

A, F, G 1090 ±40 
998-
1167 1089 

97 

C2, C3, C7, 
D1a, D2, 
F3a, G1, 
M1a; M1a; 
M1a, M2a, 
K1 

MLT 
Period, 
Late 
Period 
1A/1B 

A1a, A1b, 
F2a, G5, 
G6, F/M, 
K2 920 ±55 

1051-
1293 1223 

104 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

F3a, F3b, 
F4, G3, 
G6, F/M, 
M2 1090 ±50 

988-
1188 1085 

106 M1a, M2a, Late A1b, A4, 780 ±50 1261- 1316 
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K1 Period 
1A/1B/1C 

B2 1401 

108 

C2, C3, C7, 
D1a, D2, 
F3a, G1, 
M1a 

MLT 
Period 

None 1040 ±30 
1025-
1169 1099 

113 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

None 1080 ±40 
999-
1170 1091 

114 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

A1a, A1b, 
A1c, B2, 
K1, K2, 
M1a, M2 600 ±50 

1316-
1511 1430 

115 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

A1a, A1b, 
A2, B1, 
B2, B6, 
F/M 690 ±80 

1274-
1467 1366 

118 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

A, B, F*, 
G*, K, M 620 ±30 

1328-
1448 1420 

125 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a; M1a 

Middle 
Period 
Phase 4; 
MLT 
Period; 
Late 
Period 1A 

A1a, A1b, 
F3a1, F4, 
G2, G6, 
F/M 1040 ±65 

999-
1246 1112 

128 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period 

F2, F/M 1080 ±50 
999-
1206 1095 

130 

K1, M2a 
(Olivella); 
N1a 

Late 
Period 
1C; Late 

A1b, A3b, 
B2, K1, 
K2, K3, 525 ±50 

1433-
1515 1483 
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(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Period 2 M1a 

132 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 None 450 ±50 

1463-
1667 1572 

134 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 None 460 ±30 

1465-
1669 1582 

136 

F3a, F3b; 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 3-4 None 1470 ±50 

582-
768 659 

139 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 A, M 460 ±40 

1458-
1638 1550 

143 

F3a, F3a2, 
F4c, G2a; 
F3a, F3b; 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 
2B/3/4 

D, F, G, 
M* 1500 ±60 

540-
767 635 

144 

C2, C3, C7, 
D1a, D2, 
F3a, G1, 
M1a; M1a; 
K1, M1a, 
M2a 

MLT 
Period; 
Late 
Period 
1A/1B None 930 ±40 

1152-
1280 1218 

148 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

G 630 ±50 
1312-
1498 1426 
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149 

K1, M1a, 
M2a 
(Olivella); 
N1a 
(Haliotis) 

Late 
Period 
1B/1C 

A1a, A1b, 
A4, B2, 
M1a, M1b, 
M1c, M2, 
M4 695 ±25 

1304-
1415 
 

1349 

157 

D1a, D2, 
F3a, G1, 
M1a 

MLT 
Period A, F, G, M 1040 ±30 

1031-
1201 1106 

159 

F3a, F3b; 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 3/4  F, G 1460 ±40 

613-
767 670 

160 

F3a, F3a2, 
F4c, G2a; 
F3a, F3b; 
F3a, F3a2, 
F4c, F4d, G5 

Middle 
Period 
Phase 
2B/3/4 

F3b, F2/F4, 
G1, G2, 
G3, G5, 
G6, M, 
K1/G4, K2 1490 ±65 

539-
774 650 

162A 

F3a, F3a2, 
F4c, G2a; 
F3a, F3b 

Middle 
Period 
Phase 
2B/3 

A, F, G, 
G/K1 1540 ±40 

557-
668 622 

163 

F3a, F3a2, 
F4c, F4d, 
G5; C2, C3, 
C7, D1a, D2, 
F3a, G1, 
M1a 

Middle 
Period 
Phase 4; 
MLT 
Period F/G 

Fragment 1080 ±30 
999-
1153 1069 

165 

C2, C3, C7, 
D1a, D2, 
F3a, G1, 
M1a; M1a 

MLT 
Period; 
Late 
Period 1A A, F, G 1010 ±60 

1027-
1251 1135 

169 

K1, M2a 
(Olivella); 
N1a 
(Haliotis); 
E1a, E2a, 
E2a2, E3a, 
E3b, J2 

Late 
Period 
1C; Late 
Period 2 

A1a, A1b, 
A1c, B2, 
M1a, M1b, 
M1d, M2, 
M4 540 ±60 

1412-
1633 1484 
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Based upon the provided AMS dates, it is evident that both a Late Period 1 and 

Middle Period Phase 4 occupation occurred. Several of the AMS dates (burials 42, 136, 

and 160) returned dates suggestive of an even earlier and less known occupation from the 

Middle Period Phase 1 up to Phase 3. A few AMS dates also suggest that the Late Period 

1 component or occupation of the site may have occurred earlier than the traditional 

boundary of the Late Period, as presented by the several MLT Period dates, or that the 

site saw lite amounts of occupation during the MLT. The other associated burial 

associated artifacts, depth and correlating chronological data from the majority of the 

burials continue to the place the major occupation period of the village site during Late 

Period 1. These AMS dates (see Table 9) have provided emerging details into this lesser 

documented and understood Middle Period component at CA-ALA-554, and in doing so 

have provided some cross-correlation with associated bead types.  

The calibrated dates from the above Tables 9 and 10 help not only bring a better 

chronological understanding to CA-ALA-554, but also provide insight into bead type 

manufacturing and their temporal association. Class F wide and narrow saddles are 

traditionally a Middle Period bead type as represented in Dating Scheme D (Groza 2002), 

beginning with type F2 beads from AD 420 in the Intermediate Middle Period, 

continuing with types F3 and F4 throughout the Middle Period, and extending to the 

MLT Period from AD 1010-1210 with type F3 beads in mixed lots with other Type C, D, 

and M1a beads. The latest AMS results of type F2/F4 wide saddles and F3 narrow 

saddles help illustrate that bead production and/or usage at CA-ALA-554 seem to have 

persisted through the MLT Period and potentially into early Late Period 1A. This also 
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brings up an equally interesting point that this site and Livermore-Amador Valley area 

may have seen the start of the traditional Late Period begin earlier than traditionally 

thought. Other speculative interpretation includes that “traditional” Middle Period bead 

types were continually used into the early Late Period, and that the MLT Period is less 

defined. Although not directly associated with the burials and the AMS tested shell 

beads, a floor or living surface feature was discovered in close proximity. A charcoal 

sample was tested from the feature, and returned a date of 2-sigma cal AD 870 to 990 

(Estes et al., 2016). This surface was at a lower depth than the burials with the AMS 

tested shell beads, and helps provide a chronological and occupational timeline for the 

southern portion of CA-ALA-554. 

Figure 8 illustrates the temporal distribution of burials containing Olivella shell 

beads at CA-ALA-554. Several patterns can be observed when looking at the site map 

distribution. For instance, Middle and MLT Period burials containing shell beads were 

present within the north, south and west portions of the site, and fairly absent to the east. 

Late Period burials containing shell beads were observed primarily in the central, 

northern, and eastern portions of the site, and mostly absent from the west and south. This 

may illustrate that the eastern half of the site represents a Late Period expansion. 

 



 

 
  104 

Figure 8 - Temporal Association Distribution of Burials with Olivella Shell Beads at CA-ALA-554 
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To help differentiate temporal period breaks and cultural markers through other 

artifacts and burial characteristics, more research needs to be conducted incorporating 

both isotope and DNA data from the burials from which the shell beads have been 

recovered. This would help separate genetic differences and bring to light different 

migration patterns to where a more detailed profile can be assembled relating to the start 

and end of different cultural groups in different areas of the Bay Area and Central 

California. For example, if isotope and DNA data are analyzed from a representative 

sample of burials at CA-ALA-554, and cross-correlated to associated bead types with 

AMS dates, then researchers would be able to make more educated inferences into 

whether a distinct cultural group with a different genetic makeup and diet are associated 

with Middle Period Class F and G beads in the Livermore-Amador Valley, and another 

genetically distinct group with a different diet are associated with Late Period Class M 

and K beads. Luckily, these questions are beginning to be addressed as more research 

continues to be conducted.   

Although beads were not recovered from Burial 85, preliminary DNA and isotope 

data illustrate a different isotope signature than the other burials uncovered at CA-ALA-

554. Their isotope signature suggests they came from the Central/San Joaquin Valley 

rather than the Livermore-Amador Valley or Pleasanton (Jelmer Eerkens pers comm. 

2014). This example can be used to identify other burial isotope signatures and cross-

reference them with bead types and AMS dates to see if there are any patterns or 

connections.  
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10.0 Review of Shell Bead Artifacts from CA-ALA-554 (2011-2015) by Burial 
 

A total of 44,095 (45,406 including the 711 beads recovered from the wash bins 

that could not be directly attributed to specific burials) whole or nearly complete Olivella 

shell beads were recovered during these excavations from burials lot features. This total 

differs from the combined total of all excavations at CA-ALA-554 that include shell 

beads recovered from 2001-2002. An additional 4,113 Olivella shell bead fragments, 

debitage and detritus were also recovered from the burials lots. Shell beads were 

recovered from 133 of the 215 burial features 67.7%. The size of the burial-associated 

bead lots ranged from a single bead to the 6,719 beads recovered from B45. Evidence 

from the manufacture of shell beads was recovered in the form of unfinished bead blanks 

and bead detritus (partial shells). Beads were mostly likely perforated using chert 

microblades (Arnold and Munns 1994).  

Section 10.5 represents a sample of the burials at CA-ALA-554 containing 

Olivella shell beads that lend important temporal and chronological data as related to 

their typology and provenience.  

10.1 Analysis Obstacles 
 

One must take into account multiple elements when analyzing the following 

factors, and data as a whole: the provenience of the artifacts, the way in which they were 

collected, and the raw numbers of artifacts (shell beads in this case) that were recovered. 

The first issue is determining the proper provenience of the shell beads from each burial, 
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and determining if this affects the overall nature of the analysis. For example, many shell 

beads uncovered during excavation can be left in-situ in some cases, allowing for more 

intuitive and substantive assumptions of how the shell beads relate to the interred 

individual. If a series of beads are recorded as being from the wrist, neck and head, or 

ankle areas, one can interpret that the shell beads are directly associated with the burial 

and were of a contemporaneous nature. However, if shell beads were to turn up during 

the 1/8-inch wet screening process of the surrounding burial matrix, it can be more 

difficult to directly associate the beads with the burial, especially if they occur in very 

small numbers. That being said, many of the shell beads recovered in association with the 

extended burials at CA-ALA-554 occurred in lower number in many instances and were 

collected through 1/8-inch wet screening of the individual burial matrix. Some problems 

may arise with placing as much emphasis on these types of recovered artifacts, 

understanding that the nature of exposed living surfaces and midden deposition can allow 

for intrusive elements into the native stratigraphy. Environmental conditions such as 

erosion and differential deposition play a part in the nature of any site’s stratigraphy. In 

addition, disturbances that can occur within a site include, rodent burrows, plant root 

intrusion, recent equipment and machinery damage and alteration of the landscape, and 

other historic or archaic disturbance. The human element as represented in an individual 

archaeologist must also be considered when dealing with the non-standard nature of 

determining the limits and extent of what is considered burial matrix and what should be 

deemed as general site midden. 
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Several of the extended burials containing shell beads had mixed lots with both 

Middle and Late Period temporal markers. Using the above statements, one may be able 

to interpret if such mixed bead lots can be refined to provide more clear results. Burials 

48A, 143, 158, 160 and 162A contain either Class M or K series beads mixed with F and 

G series beads. Upon closer examination, in each of these cases, the Class M and K series 

beads occur as only a single or two beads with in the larger lot of burial associated beads. 

What this numerical distribution can illustrate is that these Class M and K series beads 

may be considered outliers when looking more closely at their recovery context within 

what was considered burial matrix. Through the various processes discussed above, these 

“rogue” beads may have made their way into close proximity with the burial without 

being directly associated with it. It is only fair to mention that there are many cases where 

only single or double occurrences of certain F and G series type beads were recovered in 

association with the extended burials. However in many of those cases, a larger number 

of other F and G subtypes were also recovered from the same burial, whereas the Type M 

and K series beads remain as outliers as the only ones of their types associated with the 

particular extended burials.  

Other issues can complicate analysis such as bead classification itself, which has 

been highly variable in many instances and subject to contextual situations throughout the 

years among Bay Area sites. 

Another variable when dealing in the analysis of modified shell artifacts is that of 

trying to understand the assumption that the shell artifacts that may be associated with an 

individual burial are indeed contemporaneous, and was produced during the lifetime of 
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the person. Ornamental objects generationally handed down is something that, although 

maybe an infrequent phenomenon, needs to be addressed nonetheless. 

 
10.2 Methodology 
 

Beads were assigned type using the typology developed by Bennyhoff and 

Hughes (1987) and updated by Milliken and Schwitalla (2009), whose work was used as 

the primary resource for typing the beads found on the site. Size designations 

standardized by these sources do not necessarily correlate to any divisions made by the 

bead manufacturers themselves, but remain the most useful way to share size-related 

data. 

All beads were sorted by type, regardless of the size of the bead lot. Spire-lopped 

Olivella beads (Types A and B) were sorted by their maximum diameter and classified by 

the size categories established by Bennyhoff and Hughes. Diameter measurements were 

not recorded, except in the case where beads exceeded the maximum diameter of 14 mm 

assigned to Size C spire-lopped beads. Conditions such as spire-grinding, excessive heat 

treatment, the presence of a resinous adhesive, and the overall condition of the bead were 

recorded when observed. 

Figure 9 illustrates the standard descriptive elements of Olivella shells utilized 

during the analysis of shell beads.  

Although several different Olivella species may be utilized for beads, the primary 

species used at CA-ALA-554 was Olivella biplicata, or the purple olive shell. This 
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Figure 9 - Illustrations of Olivella shell beads and their standard descriptive elements  
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particular variety ranges from Vancouver Island down to Baja California and lives in 

shallow water to sandy bottoms (Gibson 1992). The adult shell can reach approximately 

25 mm in length and diameter size range for this shell can vary anywhere from 3 mm and 

15 mm. The shell consists of a long aperture, narrow at the top and wide at the bottom 

with a distinct notch. The two main parts of the shell are the outer convex body whirl and 

the thick central callus or columella area (Gibson 1992). The color of the shell can range 

from brownish-gray to almost white, and bluish-gray to purple. Young and immature 

shells can often have a purple hue (Gibson 1992; Rehder and Carmichael 1981). Other 

species of Olivella shell that have previously been used for bead production in Northern 

California include the Olivella baetica and Olivella dama shell. Shell beads have also 

been produced from non-Olivella shells such as the Mytilus californianus, or California 

mussel shell, which ranges from the Aluetian Islands to Baja California and lives at the 

water’s edge on rocks (Gibson 1992; Mitchell 1992).  

Other materials have been used in bead production in California prehistory, 

including wood, seeds, stone and bone. Several stone beads and stone pendants were 

recovered from CA-ALA-554 in burial context, and are discussed in the ground stone 

section of this thesis.  

When possible, shell beads and ornaments were left in-situ during initial 

excavation, and recorded in photographs and on the burials sketch maps, or collected 

during initial excavation if they could not be left in place. However, due to the soil 

conditions and preservation, many of the modified shell beads were recovered and 

collected during ⅛-in. wet-screening of the burial matrices.  
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All shell beads were analyzed by individual burial context. Beads were sorted by 

class according to Bennyhoff and Hughes (1987) and Milliken and Schwitalla (2009), 

and then each bead was further subcategorized using their various criteria for each class. 

In some cases, these included specific metric measurements and non-metric traits 

attributed to beads made from Olivella wall and callus sections. These beads types 

include classes F, G, H, J, L, M, N and some Class C and E bead types. Based on 

Milliken and Schwitalla (2009, 11), these criteria are as follows: 

• Length: Face diameter in millimeters (mm) along the growth lines of the original 

shell.  

• Width: Face diameter in mm perpendicular to the growth lines of the original 

shell. 

• Longest Diagonal: Longest non-length/width face diameter in mm. 

• Shortest Diagonal: Shortest non-length/width face diameter in mm. 

• Curvature: Thickness of bead in direction of the perforation axis in mm, including 

shell arc and shell thickness (Bennyhoff and Hughes 1987, 89). 

• Thickness: Average shell thickness of the shell wall portion of the bead, apart 

from callus or shelf structure. 

• Perforation Diameter: Average perforation diameter at its most constricted point. 

• Perforation Shape: (Cylindrical, dorsal cone, ventral cone, or bi-conical). 

• Edge Finish: (Rolled, hand-rubbed, hand-rubbed with ventral flattening, or 

chipped). 

• Shelf: (Interior shell column whorl) presence or absence. 
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• Visual Type: i.e., The bead type that seems to be represented.  

 

M class beads (sequins) were sorted by the location of the perforation, and 

measurements were taken from representative samples of each lot. Length, width, 

perforation diameter, thickness, and curvature were noted. In the case where there was a 

single M class bead in a bead lot, no measurements were taken. A grab sample was taken 

from three burials that contained large amounts of M class beads (B70, for example) so 

that a larger quantity of beads could be recorded. Additional characteristics, such as 

grinding on the edges and face of the bead, presence of a resinous adhesive, and variation 

within the bead lots were also documented and recorded.  

Measurements were taken from samples of Types E, F, G, H, and K, and in many 

cases were utilized to determine specific types and subtypes. Diameter, perforation 

diameter, and thickness were recorded for these bead types. Observations such as the 

presence of a resinous adhesive and the overall condition of the beads were also noted. 

10.3 Description of Shell Bead Types 
 

Specific descriptions of shell bead shape over the years have been inconsistent. 

Lillard, Heizer and Fenenga (1939), Gifford (1947), Bennyhoff and Fredrickson (1967), 

King (1974), Bennyhoff and Hughes (1987), and most recently Milliken and Schwitalla 

(2009) have utilized different terminology for shell bead shape and class. For this thesis, 

the terminology and bead type descriptions have been adopted from Bennyhoff and 
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Hughes (1987) and Milliken and Schwitalla (2009), with supplementary descriptions by 

Gibson (1992).  

Bead shape can be broken down into several different categories that include wall 

disc and saucer cup, lipped, disc, cylinder, tube, rectangle, ring, saddle, and barrel.  

For practical reasons, only temporal significance and occurrences on site are 

described within this thesis. More specific descriptions of bead types (size, shape, 

production method, metric and non-metric attributes, and other morphological 

characteristics) can be found in Bennyhoff and Hughes (1987), Milliken and Schwitalla 

(2009), Gibson (1992) and Mitchell (1992). Size measurements are in millimeters. 

Examples of the main types are illustrated in Figure 10. 
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A1 Simple Spire-lopped A1 Simple Spire-lopped 
with bead cut-out  A3 Drilled Spire-lopped 

 

 

 
  

A4 Punched Spire-lopped A5 Appliqué Spire-lopped B1 Side Ground 

   
B2 End Ground B6 Double Oblique C1 Split Beveled 

 

 
 

  

C2 Split Drilled C3 Split Oval C7 Split Amorphous 

   
C8 Split Rough D1 Shelved Punched E1 Round Thin-lipped 
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E2 Full Thick-lipped Incipient F/M F1 Wide Oval Saddles 

 

 

 
 

 

F2 Rough Saddles F3 Narrow Saddles F4 Smooth Saddles 

 
 

 

G1 Tiny Saucers G2 Normal Saucers G3 Small and Large Rings 
 
 

 
  

G5 Oval Saucers G6 Irregular Saucers K1 Cupped 

 
 

 

K2 Bushings M1 Normal Sequin M2 Normal Pendant 
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M4 Trapezoid pendants Class M (double 
perforations) 

Class M Blanks (no 
perforation) 

Figure 10 - Selection of Olivella shell bead types recovered from Burials at CA-ALA-554  

 

Class A: Spire-Lopped 

Temporal Significance: 

• A1a: Small Spire-lopped: Most common during the Early Period and Late 

Period 1 in central California, but can occur in any period. 

• A1b: Medium Spire-lopped: None. 

• A1c: Large Spire-lopped: None; in central California this type predominates in 

the Middle and Protohistoric Periods. 

 

Occurrence on Site: Simple spire-lopped beads occurred more frequently than any other 

bead type found on the site. Some canals on spire-lopped beads retained their original 

shape, while others had been heavily worn. In general, spire-lopped beads were stained 

with a resinous adhesive, and those that had been heavily coated were in a poorer state of 

preservation than those that had not. While a few of the lots retained some of the natural 

exterior color and smooth texture, others were extremely chalky, and excessive heating 

had turned several lots gray. In general, spires were not ground on the simple spire-

lopped beads. The Spire-Lopped Class A beads were found to co-occur with all other 
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bead types. Simple spire-lopped beads were recovered from 96 burials at CA-ALA-554, 

and include: HA-1, HA-5, HA-15, HA-25, B1, B5, B9, B10, B12, B14, B15A, B15B, 

B22, B25A, B26A, B26B, B27, B28, B30, B31, B32, B33, B36, B40B, B41A, B45, B48, 

B51, B52, B53, B55, B58, B59, B61, B62, B63, B67, B68, B69, B70, B73, B74, B75, 

B77A, B80, B81, B82, B83, B84, B88, B89A, B89B, B90, B91, B93, B95, B97, B102, 

B105, B106, B114, B115, B117, B118, B119, B122, B123, B125, B129A, B129B, B130, 

B131, B138, B139, B147, B149, B150, B151, B152, B155, B157, B162A, B165, B166, 

B167, B169, DN-B5, DN-B8, DN-B12, DN-B13, DN-B15B, DN-B18, DN-B21, DN-

B22, DN-B23, DN-B24, and DN-B25. 

 

A2: Oblique Spire-Lopped 

Temporal Significance: Usually assigned to Early to Middle Periods. 

Occurrence on Site: Only a few examples of this bead type were recovered from CA-

ALA-554 from three burials (B15B, B70, and B115). 

 

A3: Drilled Spire-Lopped 

Temporal Significance: Uncertain. 

Occurrence on Site:Only a few examples of this bead type were recovered from CA-

ALA-554 from five burials, some of which may be attributed to predatory boring 

mollusks. Some of the examples (B130) had asphaltum present on most the beads. The 

best and most clear examples were recovered from B1, B45, B139, and DN-B18. 
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A4: Punched Spire-Lopped 

Temporal Significance: Uncertain. 

Occurrence on Site: As noted by Bennyhoff and Hughes (1987), punched beads are very 

difficult to distinguish from beads that have been accidentally broken, simply 

deteriorated, or been altered by predators. Thirteen burial contained Class A4 beads (B1, 

30, 45, 67, 70, 75, 81, 84, 105, 106, 122, 138, and 149). The A4 beads in all identifiable 

types had the punched hole placed for stringing. 

 

A5: Appliqué Spire-Lopped  

Temporal Significance: Protohistoric to Historic Period marker type in the San Joaquin 

Valley (Ker-74), the Delta (Sac-6), and probably SLO-157 (Reinman 1961). While large 

(A5c) beads are emphasized, medium and small beads also occur. 

Occurrence on Site: Very few beads were designated as Appliqué style and occurred in 

seven burial lots (B27, 58, 68, 70, 73, 74 and 118). In addition, some of those that were 

determined to be Appliqué examples were weathered specimens and somewhat difficult 

to classify. Resinous adhesive was present on a few of the specimens. 

Class B: End-Ground 

 

B1: Side-Ground 

Temporal Significance: Marker type for Late Period 1 in central California. 

Occurrences on Site: Side-ground beads were usually made from medium-sized Olivella 

shells, and grinding at both the end and aperture was pronounced. In general they were 
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ground to be uniform in size. Side-ground beads showed far less staining from resinous 

adhesive than did simple spire-lopped beads, and were often very well preserved. Many 

side-ground beads had been ground at the spire end as well. Side-ground beads occurred 

with nearly all other bead types. Side-ground beads were recovered from fourteen burials 

at CA-ALA-554, and include: B9, B12, B22, B33, B45, B67, B69, B70, B74, B75, 

B89A, B89B, B115, and B118.  

 

B2: End-Ground 

Temporal Significance: Most common in the Early Period and Late Period 1. 

Occurrence on Site: End-ground beads had similar characteristics to side-ground beads in 

that they were usually medium-sized, were ground to be uniform, were well preserved, 

showed less staining from resinous adhesive than simple spire-lopped beads, and were 

often ground at the spire end as well as the canal end. Like side-ground beads, end-

ground beads also occurred with nearly all other bead types. End-ground beads were 

recovered from 32 burials at CA-ALA-554, and include: B1, B9, B12, B22, B33, B37, 

B41A, B45, B58, B67, B68, B69, B70, B74, B75, B83, B88, B106, B114, B115, B116, 

B117, B118, B130, B131, B149, B150, B155, B169, DN-B12, DN-B18, and DN-B21. 

 

B3: Barrels 

Temporal Significance: B3 beads appear from Early Period through the Late Period. 

Occurrence on Site:Only one B3 type bead was identified in B15B. 
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B6: Double Oblique 

Temporal Significance: Appear in Early Period and may continue to Late Period 1. 

Occurrence on Site: Eight B6 type beads were identified in four burials (B45, B70, B116 

and B118) in association with other Late Period 1 Augustine Pattern materials. 

 

Class C: Split 

C1: Split-Beveled 

Temporal Significance: This type previously documented for Early to Middle Transition 

Period. 

Occurrence on Site: Eleven C1 beads were identified in one burial (B81), however 

burials B126, and B159 contained borderline C1 or Type F beads.  

  

C2: Split-Drilled 

Temporal Significance: They have been documented primarily for Middle 1 and MLT 

periods. 

Occurrence on Site: Thirty-seven C2 beads were identified in two burials (B88 and B151, 

and potentially in five more burials (B81, B123, B126, 129, and B138), however, these 

identifications are not certain and are more likely Type F series variants. For example, in 

B129 they appear with K1 and K2 type beads, and in B138 they appear in association 

with a Type A1aB mortar that is more consistent with a late period late.  
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C3: Split-Oval 

Temporal Significance: They have been documented primarily for Middle 1 and MLT 

periods. 

Occurrence on Site: Possible borderline C3/G5/F3 beads were identified in a number of 

burials (B81, B90, and B126), however their classification is unclear. Because of the 

general uncertainty in C3 bead identification they are unreliable temporal markers.  

 

C7: Split Amorphous  

Temporal Significance: C7 beads have generally been used to mark the MLT Period. 

Occurrence on Site: 50 Type C7 beads were identified in three burials (B26A, B81 and 

B123), with two more burials (B18 and B119) having borderline examples, however they 

are more likely to be Type F3 in nature. There is some confusion with potentially 

misshaped F3 types in B18 and B81.  

 

C8: Split Rough 

Temporal Significance: C8 types have generally been used to mark the MLT Period. 

Occurrence on Site: One clear Type C8 was found in B52. Sixteen possible C8 beads 

were identified in B26B, although these might be rough F series beads. 

 

Class D: Split Punched 

D1a: Shelved Punched 
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Temporal Significance: D1a beads have generally been used to mark the Middle-to-Late 

Transition period. 

Occurrence on Site: One Type D1a bead was found from B143.  

 

Class E: Lipped 

E1A: Round Thin Lipped  

Temporal Significance: Marker type for early Late Period 2 in central California; most 

common at the beginning of the Protohistoric Period (A.D. 1500–1600) with later shift to 

Oval Thin Lipped (type E1b). Groza’s (2002) research indicates that type E1a may have 

occurred slightly later, ca. A.D. 1675 “However, since the calibrated result is within a 

standard deviation of the expected date it is not problematic” (Groza 2002). 

Occurrence on Site: E1a type beads were identified in one burial (B123), with borderline 

possible borderline examples in B31. They occurred with A, M, and other E class beads. 

These bead types are very close to F series beads, and in B31 there are clear F3 and F4 

type beads present. Therefore, these Type E1a bead assignments are not certain.  

 

E1B:Oval Thin Lipped   

Temporal Significance: Marker type for early Late Period 2. E1b beads are most common 

during the later portion of Late Period 2 (A.D. 1600–1700), with a later shift to Full 

Lipped (E2a). 

Occurrence on Site: There were no clear Types E1b beads identified at the site.  
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E2A: Full Lipped   

Temporal Significance: Markers of Late Period 2 and persisting into the Historic Period. 

Gradually replaced by Large Lipped (E3) beads in the Historic Period. 

Occurrence on Site: Type E2a beads were possibly present within B123 at CA-ALA-554, 

but are unclear examples and may be Type F beads.  

 

E2B: Deep Lipped 

Temporal Significance: Markers of late Late Period 2, persisting into the early Historic 

Period, ca. A.D. 1600–1800. 

Occurrence on Site: No clear Type E2b beads were found during the Project on the site.  

 

E3A: Full Large Lipped  

Temporal Significance: Most common in the Historic Period, but the type first appeared 

in central California in late Late Period 2. Historic Period marker type when modal bead 

size is 13.0 ! 11.0 mm. 

Occurrence on Site: No clear Type E3a beads were found during the Project on the site.  

 

Class F: Saddles 

F1: Wide Oval Saddles 

Temporal Significance: Generally used as a Middle 1 marker. 

Occurrence on Site: 24 Potential Type F1 beads were identified from one burial (B93), 

while two burials (B129A and B137) contained potential examples of Type F1 beads. Six 
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other burials (B49, B81, B123, B125, B157 and B159) contained borderline examples of 

possible F1 beads, however these eight burials containing Type F1 beads were ultimately 

categorized as other bead types or were given general F or G type placements. Three F1 

beads in B81 could be similarly made G5 or G6 saucer beads. There also may be some 

confusion with Type F4 beads in all of these burials except B93. B93 produced an 

obsidian hydration date of A.D. 1270-1360. The F1 beads found at CA-ALA-554 do not 

necessarily appear to be reliable temporal markers due to their classification uncertainty, 

however most likely fall within the general Middle Period timeframe.  

 

F2: Rough Saddles 

Temporal Significance: All F2 type saddle beads are generally used to mark the Middle 2 

Period. 

Occurrence on Site: Type F2/F4 beads were well represented with over 2,126 beads from 

72 burials. There was some difficulty in distinguishing F2 from F4 beads. In B41A they 

are found in association with a Late Period 1 mortar bowl, Type A1aB. B97, a burial 

context that postdates house floor F18, had 28 F2 beads. The F2 bead identified in B45, 

which contained a classic Augustine Pattern bead assemblage, may be mistyped. In 

general, F2/F4 types are a general temporal marker for the Middle Period at CA-ALA-

554. 

 

F3: Narrow Saddles 

 Temporal Significance:Normally a marker type for Middle 2 to MLT periods. 
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Occurrence on Site: Approximately 1801 beads of Type F3a and F3b beads were 

recovered from 60 burials (HA-8, HA-13, HA-13, B12, B15B, B17, B18, B26A, B26B, 

B28, B29, B30, B31, B40A, B52, B55, B59, B61, B62, B77A, B77B, B81, B82, B93, 

B94, B99, B104, B118, B120, B121, B122, B123, B125, B126, B129A, B129B, B138, 

B140, B143, B146, B150, B157, B159, B160, B162A, B164, B165, B166, B167, B168, 

DN-B8, DN-B9, DN-B10, DN-B11, DN-B12, DN-B18, DN-B22, DN-B23, DN-B24 and 

DN-B25) at CA-ALA-554. Many F3 beads occurred in temporally mixed lots, such as 

B13, B18, B28, B31, B41, B52, B55, B122, B123, B129, B140, etc. They first appeared 

in the Middle Period but appear to have continued into the MLT Period and possible into 

the beginning of the Late Period. For example, B41 had a Type A1aB mortar along with 

F3a beads.  

 

F4: Smooth Saddles 

Temporal Significance: Generally thought to occur from Middle 2 to Middle 4 periods, 

and into the Late Middle Period and MLT Period. 

Occurrence on Site: As stated previously Type F2/F4 beads were well represented with 

approximately 2,126 beads from 72 burials. Some burials contained temporally mixed 

bead lots such as B41 and B138 which both had Late Period Type A1aB mortars along 

with beads of F4 type. Some burials are stratigraphically late, especially burials such as 

B16, B25, and B89 in Area G. B88 definitely postdates the house floor F18 and contains 

clear Late Period bead assemblage in addition to the F4 beads. In addition, B157 in Area 

C stratigraphically fits an earlier date. 
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Incipient F/M Rectangle 

Description: Differentiating F3 Saddle beads from M1 Sequin Rectangle beads are where 

the Incipient F/M form comes into play. They represent an intermediate form that is 

separated by the angle index criterion Wiberg et al. 1996). The angle index is the 

percentage difference between the measured diagonal length of a bead and the 

“projected” diagonal length if the corners were sharply angled (Milliken and Schwitalla 

2009). In other words, the actual longest diagonal length of a bead with the diagonal 

length (hypotenuse) of a perfect rectangle of identical length and width is obtained using 

the Pythagorean Theorem (a2+b2=c2). The angle indexed expressed as a ratio/formula is 

as follows: 

Angle Index = !
√(!!!!!)  or  !"#$%&!!"#$%&#'!!"#$%!

!"#$%&'%(!!"#$%&#'!!"#$%! 

 

Where A = width of bead, B = length of bead, and C = longest diagonal length of bead. 

 

True rectangles have an angle index of 100%, whereas circles haven an angle 

index of 71%. A breakdown of the indices for the bead subtypes F3, Incipient F/M, and 

M1 are represented below: 

 F3 Square Saddle  74%-82% 

 F/M Incipient Rectangle 83%-86% 

 M1 Sequin Rectangle 87%-100% 

Depending on the site chronology and burial context, Incipient F/M Rectangles 

would be considered clear outliers in Class M Sequin Rectangle populations. In contrast, 
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some bead lots consist primarily of Incipient F/M Rectangles, such as with Burial 10 in 

the central California site CA-ALA-42. 

Temporal Significance: Although not clearly defined as to their chronology, Incipient 

F/M Rectangle beads found in correlation with F3a Square Saddle beads and M1a Sequin 

Rectangle outliers can be an indicator of the beginning of the MLT Period.  

Occurrence on Site: Approximately 182 Incipient Type F/M beads were recovered from 

seven burials (B52, B59, B70, B97, B104, B125 and B128). These beads may be 

representative of the MLT Period or into the beginning of the Late Period. 

  

Class G: Saucer 

G1: Tiny Saucer 

Temporal Significance: The tiny saucer can appear in any period, and is not historically 

related to the Saucer and Ring types, which are confined to the Middle Period in central 

California. 

Occurrence on Site: Approximately 304 Type G1 tiny saucer beads were recovered from 

22 burials at CA-ALA-554. In three burials (B141, B160 and B166) beads of the G1 type 

were found asphalted together. Half of the burials in which G1 beads occurred had 

temporally mixed bead lots. In B122, G1 type beads are found together with a Late 

Period A1aB mortar. The G1 beads found at CA-ALA-554 do not necessarily appear to 

be reliable temporal markers.  
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G2: Normal Saucer 

Temporal Significance: The normal saucer types are normally dated to the early part of 

the Middle Period in central California. 

Occurrence on Site: Approximately 624 Type G2 Saucer beads were recovered from 26 

burials. Several of these burials had temporally mixed bead lots (B41, B48, B49, B129, 

and B158). G2 type beads are found together with a Late Period A1aB mortar in B41. 

Although somewhat mixed, the G2 beads found at CA-ALA-554 are generally 

classifiable to the Middle Period.   

 

G3: Small and Large Rings 

Temporal Significance: The normal saucer types are normally dated to the early part of 

the Middle Period in central California. 

Occurrence on Site: Approximately 77 Type G3 Ring beads were recovered from eleven 

burials. Six of these contained temporally mixed bead lots. The G3 beads found at CA-

ALA-554 seem to be associated at the Middle Period at CA-ALA-554, although some are 

within mixed lots.   

 

G4: Ground Saucer 

Temporal Significance: Dated mostly to Middle 1 and Middle 2 periods. 

Occurrence on Site: Only nine Type G4 Ground Saucers were recovered from three 

burials (B52, B143 and B160).  
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G5: Oval Saucer 

Temporal Significance:Dated throughout the Middle Period in central California. 

Occurrence on Site: Approximately 235 Type G5 Oval Saucers were recovered from 17 

burials (B52, B59, B61, B81, B93, B97, B104, B118, B119, B120, B121, B122, B123, 

B140, B160, B162A, and DN-B23). Five of the burials in which G5 beads occurred had 

temporally mixed bead lots. In B122, G5 type beads are found together with a Late 

Period A1aB mortar. B97 postdates house floor F18. Despite a number of 

inconsistencies, the G5 beads are fairly consistent with being associated within various 

phases of the Middle Period.  

 

G6: Irregular Saucer 

Temporal Significance: Dated mostly to Middle 1 and Middle 2 periods.. 

Occurrence on Site: There were no Type G6 Saucers recovered from burials at CA-ALA-

554.  

 

Class K: Callus 

K1: Cupped 

Temporal Significance:In central California south to San Luis Obispo, cupped beads are 

markers for Late Period 1 (ca. A.D. 900–1500), although they first appear in middle of 

Late Period 1 in central California. As the manufacture of Class M Thin rectangles was 

abandoned in early Late Period 2, Cupped beads (K1) were replaced by the derivative 

Lipped beads (E1). 
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Occurrence on Site: Approximately 755 Type K1 Cupped beads were recovered from 

fifteen burials (B41A, B69, B74, B75, B80, B90, B103, B114, B118, B129A, B130, 

B131, B135, B155, and DN-B21.  

 

K2:Bushing 

Temporal significance: In central California, this is a marker type for Late Period 1.  

Occurrence on Site: Approximately 200 Type K2 Bushing beads were recovered from 13 

burials (B33, B74, B75, B97, B114, B118, B129A, B130, B131, B135, B158, DN-B12, 

and DN-B21) on the site in conjunction with several other bead classes.  

 

K3:Cylinder 

Temporal significance: Marker type for Late Period 2 (King, 1981, 360m). 

Occurrence on Site: One Type K3 beads was recovered from B130 at CA-ALA-554.  

 

Class M: Thin Rectangle 

M1a: Normal Sequin 

Temporal Significance:Marker type for Late Period 1, although they first appeared with 

the ancestral Square Saddles (F3) in the MLT Period. However, they are most 

characteristic of early Late Period 1 and last appear in middle Late Period 1 and are 

associated with Pendant Rectangles (M2). Groza’s research indicates “M1a continued to 

be recovered with M2a during Late Period 1C” (Groza 2002). This means that the co-



 

 
  132 

occurrence of M1 and M2 type beads at CA-ALA-554 can be dated to the middle and late 

phases of the Late Period 1, or A.D. 1100–1500. 

Occurrence on Site: Normal sequins were by far the most common type of thin rectangles 

found on the site, totaling approximately 14,388 shell beads from 35 burials (B5, B9, 

B13A/B, B33, B45, B47, B48, B66, B67, B68, B69, B70, B73, B75, B82, B88, B103, 

B114, B115, B117, B118, B123, B126, B130, B131, B135, B139, B143, B149, B155, 

B169, DN-B7, DN-B12, DN-B13, and DN-B19). They sometimes occur in large 

numbers, recovered during the Project. For example, B70 had 1,545 Type M1a sequin 

beads. They were by far the most predominant non-spire-lopped bead type. In general, 

they were stained with varying amounts of resinous adhesive, and some samples survived 

in their original shingled pattern. Variations in shape and thickness were evident.  

 

M1b: Rhomboid Sequin 

Temporal significance: Marker type for early and middle Late Period 1. Less common 

than type M2b. 

Occurrence on Site: Ten burials (B5, B9, B45, B47, B67, B70, B115, B118, B149, and 

B169) contained Class M1b beads totaling 267. 35 beads from Burial 115 were 

borderline M1a or possible Incipient F/M, and could be subtracted from the burial and 

bead count totals. M1b beads occur with other Class M beads, as well as A, B, K, 

Incipient F/M, and a few outlier F class beads that may have made their way into the 

burial matrix from the surrounding midden. 
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M1c: Narrow Sequin 

Temporal Significance: Marker type for early and middle Late Period 1 (ca. A.D. 1000–

1300). 

Occurrence on Site: 612 narrow sequins were recovered from the site in 14 burial lots 

(HA-1, HA-25, B5, B45, B47, B69, B70, B73, B75, B8, B88, B119, B149, and DN-B19). 

 

M1d: Wide Sequin  

Temporal Significance:Marker type for the MLT phase at ALA-329, CCO-141, Fre-129, 

MER-3, and MRN-266. 

Occurrence on Site: Six burials (B31, B45, B70, B88, B157, and B169) contained Type 

M1d beads totaling 128 beads. These beads were mostly associated with other M series 

beads, however B157 contained predominantly F and G series beads and is situated in the 

lowest stratum of the site.  

 

Type M1 shell bead totals. Overall, 15,267 Type M1 shell beads were recovered 

from 40 burials (HA-1, HA-25, B5, B9, B13A, B13B, B33, B45, B47, B48, B66, B67, 

B68, B69, B70, B73, B75, B82, B83, B88, B103, B114, B115, B117, B118, B119, B123, 

B126, B130, B131, B135, B139, B143, B149, B155, B157, B169, DN-B7, DN-B12, and 

DN-B19). 
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M2a: Normal Pendant 

Temporal Significance:Until recently, the co-occurrence of M1 and M2 type beads was 

considered diagnostic of middle of the Late Period 1, while the appearance of Type M2 

beads alone marked late Late Period 1. Groza’s radiocarbon-based research has shown 

that the co-occurrence of M1 and M2 type beads spans a longer time period, from A.D. 

1100 to 1500, at least in the Alameda District in the San Francisco Bay Area. The 

research results do not change the association of Type M2 beads with Late Period 1, but 

occasionally Type M2 beads has persisted into early Late Period 2. 

Occurrence on Site:Normal pendants were quite numerous totaling 6,853 occurring in 23 

burials. Variations similar to those found in Normal sequins applied to Normal pendants 

as well. Concentrations of Normal pendants were found in burials 45, 47, 67, 69, 70, 118, 

149, and 169. Type M2a beads were also found with other Class A, B, M, K and some F 

series beads.  

 

M2b: Rhomboid Pendant 

Temporal significance:Same time range as for type M2a, but most common in Late 

Period 1.  

Occurrence on Site: Six burials (B9, B29, B45, B67, B139, and B169) contained 

rhomboid pendants totaling 43 beads with 28 additional borderline Type M2b beads from 

B169 that may be Type M1b based on the perforation location.  
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M2c: Narrow Pendant 

Temporal Significance:Marker for middle and late Late Period 1 (ca. A.D. 1100–1500). 

Occurrence on Site: Approximately 690 narrow pendants were recovered from the site 

within nine burial lots (B33, B45, B47, B69, B70, B75, B104, B118, and B149), although 

some of the beads are barely distinguishable from Type M2a normal pendants. 

 

Type M2 shell bead totals. Overall, 7,586 Type M2 shell beads were recovered 

from 24 burials (B5, B9, B10, B29, B33, B45, B47, B67, B69, B70, B75, B84, B88, 

B104, B114, B117, B118, B131, B135, B139, B149, B169, DN-B12, and DN-B19).  

 

M4: Trapezoid Pendant 

Temporal Significance: Marker type for middle and late Late Period 1 (ca. A.D. 1100–

1500). 

Occurrence on Site: Approximately 133 Type M4 beads were recovered from eleven 

burial lots (B5, B9, B45, B47, B70, B74, B75, B118, B139, B149, and B169). One of the 

Type M4 beads was close to a Type M2a bead. Some of the Type M4 beads were 

identified by a further subcategory (Type M4cc) based on a narrow trapezoid pendant and 

sequin variant that was recovered from B75, B118, and B169. 

10.4 Olivella Shell Bead Totals by Type and Class 
 

Table 11 summarizes the total number of complete or nearly complete beads 

found at CA-ALA-554 by type from all phases of excavation. This includes beads that 
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were burial associated but cannot be attributed or associated to a specific burial due to 

lack of provenience during analysis. These beads were recovered later from the burial 

washing bins, and were then analyzed and counted. Therefore, bead totals will not add up 

correctly if bead numbers are calculated solely from the per-burial bead descriptions and 

data. 

Class A, spire-lopped Olivella shells, and Class M, sequins cut from Olivella shell 

walls, are by far the most numerous beads on site. Significant numbers of Class B Side 

and End-ground spire-lopped, Class F Saddles, Class G Saucers, and Class K Callus 

beads were also recovered and analyzed from burials at CA-ALA-554. 

Table 11 - Olivella shell bead totals by Class and Type from CA-ALA-554  

Class Type Number of 
Specimens 

Simple spire-lopped A1 11952 
Oblique spire-lopped A2 35 
Drilled spire-lopped A3 22 
Punched spire-lopped A4 43 
Drilled or Punched 
spire-lopped 

A3/A4 1 

Applique spire-lopped A5 10 
Side ground B1 833 
Indeterminate spire-
lopped 

A/B 8 

End-ground B2 2636 
Barrels B3 2 
Double-oblique B6 8 
Split beveled C1 1 
Split drilled C2 2 
Split amorphous C7 50 
Split rough C8 17 
Either C or F Class C/F 56 
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Either C or G Class C/G 101 
Shelved punched D1 1 
Round thin-lipped E1 68 
Full thick-lipped E2 2 
Either F or G Class F/G 84 
Incipient F/M Incipient F/M 182 
Saddles Indeterminate F 10 
Wide Oval Saddles F1 24 
Rough and Smooth 
wide saddles 

F2/F4 2126 

Narrow saddles F3 1801 
Tiny saucers G1 304 
Small and large 
normal saucers or 
Oval saucers 

G2/G5 2 

Small and large 
normal saucers 

G2 624 

Small and large rings G3 77 
Ground saucers G4 9 
Oval saucers G5 235 
Cupped K1 755 
Bushings K2 200 
Cylinders K3 1 
M Class (double 
perforation) 

M 19 

M class blanks (no 
perforations) 

M 111 

Normal, rhomboid, 
narrow and wide 
sequins 

M1 15267 

Normal, rhomboid, 
and narrow pendants 

M2 7586 

Trapezoid pendants M4 133 

Indeterminate Indeterminate 8 

Total  45,406 
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10.5 Description of Bead Lots with Specific Burials 
 

In this section, only the individual burial bead lots contributing to the research 

questions pertaining to temporal and chronological significance from the excavations 

between 2012 and 2015 are described. The 2000-2001 excavation efforts are presented 

earlier in the text. Additional information on individual burials and their grave 

associations can be found in Volumes I and II of Estes, et al. 2012 and Estes et al. 2016. 

 

Burial 1. B1 contained 648 complete Olivella beads: one Type A1a, 575 Type 

A1b, 61 Type A1c, one Type A3, two Type A4, and eight Type B2 spire-lopped beads. 

The exterior of the some of the spire-lopped beads is slightly chalky, while others had an 

orangish-brown color. Some beads were more weathered than the others. Beads were 

concentrated at the neck along with five Haliotis pendants, possibly indicative of a 

necklace, and were scattered throughout the burial matrix. The bead lot is likely 

representative of Late Period 1 based upon the presence of Type B2 beads. An associated 

bone collagen median 2-Sigma calibrated AMS date of A.D. 1450 (Jelmer Eerkens pers 

comm. 2014), places the burial during the Late Period 1C. 

 

Burial 5. B5 contained 728 complete Olivella beads: 188 Type A1a, 318 Type 

A1b, 31 Type A1c, one double-perforated M bead, 167 Type M1a, one Type M1b, three 

Type M1c, 18 Type M2a, and one Type M4, as well as three fragmented spire-lopped 

beads. The exterior of the some of the beads is slightly chalky, while others have an 
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orangish-brown color. Beads were concentrated around the neck and along the left leg, 

otherwise they were scattered throughout the burial matrix (Figure 11). The bead lot is 

representative of the Late Period 1 based upon the variety of Class M Sequin beads.  

 

Burial 9. B9 contained 3,245 complete Olivella beads: 60 Type A1a, 239 Type A1b, 239 

Type B1, 223 Type B2, four double-perforated M beads, 2,134 Type M1a, 22 Type M1b, 

319 Type M2 bead pendants, five Type M4 bead pendants, and 35 fragmented spire-

lopped beads were recovered. The exterior of the some of the beads is slightly chalky, 

while others have an orangish-brown color. Beads were concentrated around the cranium, 

along the sternum, thoracic vertebrae and over the upper legs, otherwise they were 

scattered throughout the burial matrix (Figure 12). Two Type A1a beads had fibers 

adhering to the surface; similar fibers were also found on parts of the body. The bead lot 

is representative of Late Period 1 based upon the presence of a large quantity Class M 

Sequin and Type B2 beads. An associated bone collagen median 2-Sigma calibrated 

AMS date of A.D. 1364 (Jelmer Eerkens pers comm. 2014), places the burial during the 

Late Period 1B. This helps substantiate the temporal association of the beads.   
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Figure 11 - Burial 5 showing Olivella shell beads and Haliotis pendants concentrated around the neck 

area 
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Figure 12 - Burial 9 showing Olivella shell beads concentrated around the cranium, along the 

sternum, thoracic vertebrae and over the upper legs 
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Burial 18. B18 contained 81 complete Olivella beads: Six Type C7 or F3a1, two 

Type F3a (possible M1a), one Type F3a1 or G5, one Type F3a2 or C3, 49 other Type F3 

beads, 14 Type F4, one Type G3, and seven M series blanks, as well as three fragmented 

spire-lopped beads. Some of the analyzed beads categorized as Class F, may in fact be 

Class C variant beads, including Type C2, C3 or C7. AMS chronological dating of beads 

from this burial would help define a temporal period. The exterior of the some of the 

beads is chalky, while others display an orangish-brown coloring. Beads were 

concentrated around upper thoracic vertebrae, otherwise they were scattered throughout 

the burial matrix (Figure 13). The bead lot is temporally mixed, but with possible M 

beads it probably is MLT Period or later. The Class M bead blanks also represent a 

potential bead manufacturing or production event. A future AMS bone collagen date of 

the burial itself would aid in refining a timeframe and understanding of the bead 

typologies during that period. 
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Figure 13 - Burial 18 showing Olivella shell beads concentrated around the upper thoracic vertebrae  

 

Burial 26 A/B (Double Burial). B26 contained 1,061 complete Olivella beads. A 

total of 231 beads were associated with B26A: Two Type A1a, 14 Type C7 or possible F 

series, 100 Type F3a2, 65 Type F4a, 40 Type F4b, and 10 Type G2a, as well as 11 

fragmented spire-lopped beads. One Type F4b had a double perforation or may have been 
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mis-drilled. A total of 830 complete beads were associated with B26B: Two Type A1a, 

33 of uncertain Type  (C3/F3a1/F3a2), 16 Type C8 or possible rough F2, 459 Type F3a, 

96 Type F4a, 224 Type F4b, and 26 fragmented spire-lopped beads. The exterior of some 

the beads are chalky, while others displayed orangish-brown coloring with possible 

remnants of asphaltum or resinous adhesive. Of note is that Type F3 variants between 

F3a1 and F3a2 are very similar to Type C3 as it fits that type's metric parameters. The 

types are also similar to E2a3 but lack curvature consistent with E series beads and 

appear to be out of place in this particular burial lot. When possible or ambiguous Class 

C beads are found in bead lots with identifiable Class F or G beads, they may sometimes 

be provisionally typed as Type G5 or G6. A concentration of beads was recovered on and 

around the skull of B26B (See Figure 14). Other B26 beads were scattered throughout the 

burial matrices of each individual. Although the bead lot is mixed type-wise, the presence 

of Class F, G and potential Class C beads represent a Middle to MLT Period temporal 

association. A future AMS bone collagen date would help clarify some of the bead 

typologies and their temporal connection.  
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Figure 14 - Example of Class M Olivella shell beads around cranium of Burial 26B at CA-ALA-554 
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Burial 28. B28 contained 225 complete Olivella beads: Four Type A1a, 35 Type 

A1b, 35 A1c, two Type F2, however weathering may be the cause for the F2 rather than 

F4 designation, 65 Type F4 (less likely F2), 84 Type F3, and 56 fragmented spire-lopped 

beads. The exterior of some of the beads is chalky, while others display an orangish-

brown color. Beads were concentrated near the feet or were scattered throughout the 

burial matrix (Figure 15). The presence of Class F beads is generally representative of the 

Middle Period and into the MLT Period.   
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Figure 15 - Burial 28 showing Olivella shell beads concentrated around the ankle and foot area  
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Burial 31. B31 contained 591 complete Olivella beads: seven Type A1a, 49 Type 

A1b, 24 Type A1c, two Type A4, two general F series type, 198 Type F3a, 18 Type F3b, 

66 Type F4a, 200 Type F4b, 22 Type F4c, and three F4d, as well as 211 fragmented 

beads of various types. Many of the beads were fairly difficult to differentiate by subtype 

due to their weathered nature and closeness in metrics. The exterior of the beads is 

slightly chalky, while other had an orangish-brown color with some possible remnants of 

asphaltum or resinous adhesive. Some of the beads were more weathered than others. 

Beads were scattered throughout the burial matrix. The bead lot is slightly mixed, 

however a fairly high number of Class F beads were recovered suggesting a Middle 

Period temporal association or slightly into the MLT Period. A future AMS bone 

collagen date would help refine the date of the burial and greatly assist in the temporal 

association of the beads and their typologies. 

 

Burial 32. B32 contained 12 complete Olivella beads: 10 Type A1a, one Type 

A1b, and one Type A3 or A4. The exterior of the beads is slightly chalky, while other had 

an orangish-brown color with some possible remnants of asphaltum and resinous 

adhesive. Many of the beads are highly weathered. Beads were scattered throughout the 

burial matrix. The bead lot is not temporally diagnostic, as Class A beads can generally 

be found throughout different time periods in central California prehistory. An associated 

bone collagen median 2-Sigma calibrated AMS date of A.D. 980 (Jelmer Eerkens pers 

comm. 2014), places the burial during the later portion of Phase 4 of the Middle Period.  
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Burial 33. B33 contained 360 complete Olivella beads: 88 Type A1a, 145 Type 

A1b, 14 A1c, 35 Type B1, six Type B2, one Type F4a/F4b, two Indeterminate Type, 

three Type K2, 44 Type M1a, and 22 Type M2, as well as 11 fragmented spire-lopped 

beads. The exterior of some of the beads is slightly chalky, while other had an orangish-

brown color with some possible remnants of asphaltum and resinous adhesive. Beads 

were concentrated near cranial base and mandible or were scattered throughout the burial 

matrix. Outside of the Class F probable intrusive outlier, the bead lot is representative of 

the Late Period 1 based upon the presence of Type K2, B2 and Class M beads. Two Class 

N Haliotis Banjo pendants were also recovered near the left arm and chin of the burial, 

and are indicative of the Late Period 1.  

 

Burial 41A. B41A contained 1,084 complete Olivella beads: 216 Type A1a, 222 

Type A1b, 95 Type A1c, 120 Type B2, two Type F2a or F4a, three Type G2, and 426 

Type K1, as well as 19 fragmented spire-lopped beads. 34 Type K1 beads were fused 

together with asphaltum. The exterior of some of the beads is slightly chalky, while other 

had an orangish-brown color with some possible remnants of asphaltum and resinous 

adhesive. Some beads were more weathered than others. Beads were concentrated near 

the cranium and cervical vertebrae, and were scattered throughout the burial matrix. 

Outside of the few Class F and G beads, the bead lot is mostly indicative of the Late 

Period 1 based upon the larger number of Type B2 and K1 beads. 
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Burial 42. B42 contained two complete Olivella beads: One Type F2 or Type F4 

and one Type G2. The exterior of some of the beads is slightly chalky, while other had an 

orangish-brown color. Beads were scattered throughout the burial matrix. As only two 

beads were recovered from the general burial matrix, the lot is not necessarily diagnostic, 

however in general Type F and G beads can be found throughout different phases of the 

Middle Period. An associated bone collagen median 2-Sigma calibrated AMS date of 

A.D. 149 (Jelmer Eerkens pers comm. 2014), places the burial during the Phase 1 of the 

Middle Period. This is by far one of the earliest dates returned at CA-ALA-554. The next 

closest burial in age is B65, which dates to A.D. 268. The two associated beads would 

have needed to be AMS dated to help corroborate a contemporaneous association with 

the burial. 

 

Burial 45. B45 contained 6,719 complete Olivella beads: 34 Type A1a, 98 Type 

A1b, four Type A3, one Type A4, 81 Type B1, 97 Type B2, one Type B6, one Type F2, 

4,948 Type M1a, 75 Type M1b, 179 Type M1c, one Type M1d, 1,168 Type M2, and 31 

Type M4, as well as 1,233 fragments of spire-lopped beads. 33 Type M1a beads were 

shingled together. The Type F2 bead is an outlier within this lot and may have been apart 

from the general site midden. The exterior of some of the beads is slightly chalky, while 

other had an orangish-brown color and displayed possible remnants of asphaltum or 

resinous adhesive. Some beads are more weathered than others. Bead patterning included 

encirclement of the cranium and concentration along the right shoulder and hand, and a 

concentration of spire-lopped beads was located at the occipital bone. The remainder 
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were scattered throughout the burial matrix. The bead lot is characteristic of the Late 

Period 1 based upon the presence of Type B2 and a variety of Class M beads. An 

associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1483 (Jelmer 

Eerkens pers comm. 2014), places the burial during the Late Period 1C. This date helps 

substantiate the temporal association of the bead types present. 

 

Burial 47. B47 contained 976 complete Olivella beads: 480 Type M1a, two Type 

M1b, six Type M1c, 481 Type M2, and seven Type M4, as well as 125 fragmented 

beads. Four Type M1a beads were shingled and one Type M1a was double perforated. 

The exterior of some of the beads is slightly chalky, while other had an orangish-brown 

color and has possible remnants of asphaltum or resinous adhesive. Some beads are more 

weathered than others. Beads were concentrated near the neck and were scattered 

throughout the burial matrix. The bead lot is characteristic of the Late Period 1 based 

upon the presence of a variety of Class M beads. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1411 (Jelmer Eerkens pers comm. 2014), places the 

burial during the start of the Late Period 1C. This date helps substantiate the temporal 

association of the bead types present.  

 

Burial 52. B52 contained 207 complete Olivella beads: 59 Type A1a, two Type 

A1b, one Type C8, one Incipient F/M type, 38 Type F2 or F4, 12 Type F3a, 68 Type F3b, 

five Type F4, two Type G1, two Type G3, three Type G4, and 14 Type G5, as well as 17 

fragmented beads. Some of the Type F3 and G5 beads may be Type C3 variants. A few 
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of the Type F3 beads also somewhat resemble Type E1b1/E1b2 lipless variants. C8 bead 

has a ventral cone double perforation that is merged together. A large portion of shelf is 

present on the ventral side. The exterior of some of the beads is slightly chalky, while 

other had an orangish-brown color. Some beads are more weathered than others. Beads 

were scattered throughout the burial matrix. Many beads were fairly amorphous in nature 

and difficult to distinguish their precise typologies. The bead lot is somewhat temporally 

mixed, but resembles Phase 4 of the Middle Period as well as a MLT Period assemblage. 

A future AMS bone collagen date of the burial itself and AMS date of the associated 

Olivella shell beads would greatly assist in refining the temporal nature of the burial and 

assigning the appropriate bead typologies. 

 

Burial 58. B58 contained 393 complete Olivella beads: 106 Type A1a, 284 Type 

A1b, one Type A5, and two Type B2, as well as seven fragmented beads. The spire-

lopped beads have a slightly chalky exterior, while a few have an orangish-brown 

coloring. The beads were concentrated around the neck and shoulders or were scattered 

throughout the burial matrix. In addition, a perforated greenstone bead was recovered 

from the screen. The bead lot is not necessarily temporarily diagnostic as only the two 

Type B2 beads are indicative of the Late Period 1. This burial displayed elaborate and 

unique shell bead and Haliotis pendant adornments or offerings (Figure 16). Class A 

spire-lopped beads were concentrated around the neck, shoulder and cranium, while a 

host of rectangular Haliotis pendants were situated within the lower portion of the burial.  
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Figure 16 - Burial 58 showing Olivella shell beads concentrated around cranium, neck, and 

shoulders, along with Haliotis pendants situated within the lower half  
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Burial 59. B59 contained 25 complete Olivella beads: One Type A1a, One A1b, 

two Incipient F/M types, one Type F3a, six Type F4a, one Type G2, and 13 Type G5, as 

well as five fragmented beads. Some of the Type G5 beads may be Type C3 variants. 

Some of the beads have a somewhat chalky exterior with some possible remnants of 

asphaltum or resinous adhesive. The beads were concentrated around the neck and upper 

torso (chest area), or were scattered throughout the burial matrix. The bead lot is 

somewhat temporally mixed, however the combination of Type F3, F4 and G5 beads 

resembles Phase 4 of the Middle Period. The beads may also represent other phases of the 

Middle Period and possibly into the MLT Period. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1050 (Jelmer Eerkens pers comm. 2014), places the 

burial during the MLT Period. This date helps bring to light the potential continual use of 

“traditional” Middle Period Type F and G beads into the MLT Period at CA-ALA-554. 

The AMS 2-Sigma range begins at A.D. 901, which falls within Phase 4 of the Middle 

Period. AMS dates of the associated shell beads themselves would have assisted in 

determining if the beads dated contemporaneously with the burial itself or dated earlier. If 

the beads dated earlier, they could be considered heirloom beads that were utilized long 

after they were originally produced. If they date to the same timeframe as the burial, then 

bead typologies may need to be reevaluated as Class C variants or F and G series beads 

may need to be extended into the MLT Period.  
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Burial 62. B62 contained three complete Olivella beads: Two Type A1a and one 

Type F3b2. The Type F3b2 may also be a shelf-less Type C3 or G5 variant. The spire-

lopped beads have a slightly chalky exterior while the Class F bead is partially orangish-

brown in color. The beads were recovered from the burial matrix. The bead lot is not 

temporally diagnostic as only two beads were recovered from the general burial matrix. 

Type F3 beads can be found throughout multiple phases of the Middle Period. An 

associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1060 (Jelmer 

Eerkens pers comm. 2014), places the burial during the MLT Period. The lack of a 

significant amount of diagnostic beads precludes a strong comparison between bead types 

and temporal associations.  

 

Burial 67. B67 contained 1,388 complete Olivella beads: 25 Type A1a, 49 Type 

A1b, one end ground Type A4, 81 Type B1, 56 Type B2, 834 Type M1a, 36 Type M1b, 

306 Type M2, and 145 fragmented spire-lopped beads. Two Type M1a beads were 

double perforated and 32 Type M2 bead had off-center perforation. The exterior of some 

of the beads is slightly chalky, while others display an orangish-brown color. Some beads 

showed remnants of asphaltum or resinous adhesive. Beads were concentrated at and 

around the neck and were scattered throughout the burial matrix (Figure 17). The bead lot 

is characteristic of the Late Period 1 based upon the presence of Type B2 and Class M 

beads.  
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Figure 17 - Burial 67 showing Olivella shell beads concentrated around the neck area  

 

Burial 68. Burial 68 contained 252 complete Olivella beads: 75 Type A1a, 151 

Type A1b, three Type A5, 16 Type B2, six Type M series blanks, and one Type M1a. 

Two Type A1b beads were asphalted together. The exterior of the spire-lopped beads is 
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slightly chalky, while others display an orangish-brown color. The Type M bead blanks 

are representative of a potential bead production event. Beads were scattered throughout 

the burial matrix. The bead lot is consistent with the Late Period 1 based upon the 

presence of Type B2 and Class M beads. An associated Type N Haliotis Banjo pendant 

was found a top the remains, which is also characteristic of the Late Period 1.  

 

Burial 69. B69 contained 3,064 complete Olivella beads: 1,011 Type A1a, 496 

Type A1b, 146 Type A1c, two Type B1, 156 Type B2, two Type K1, one Type M double 

perforated, 692 Type M1a, 15 Type M1c, and 543 Type M2, as well as 151 fragmented 

beads. The exterior of the spire-lopped beads is slightly chalky, while others display an 

orangish-brown color. Beads were concentrated between the neck and waist and were 

scattered throughout the burial matrix (Figure 18). The bead lot is consistent with the 

Late Period 1 based upon the presence of Type B2 and Class K and M beads. An 

associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1452 (Jelmer 

Eerkens pers comm. 2014), places the burial during the Late Period 1C. This helps 

corroborates the recorded bead types and their Late Period temporal association.  
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Figure 18 - Burial 69 showing Olivella shell beads concentrated around neck and waist area  
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Burial 70. B70 contained 3,630 complete Olivella beads: 231 Type A1a, 324 

Type A1b, nine Type A2, four Type A4, one Type A5, 10 Type B1, 369 Type B2, two 

Type B6, two Type G1, one incipient F/M type, 1963 Type M1a, 27 Type M1b, three 

Type M1c, two Type M1d, 670 Type M2, and 12 Type M4, as well as 203 fragmented 

beads. Two Type M1a beads were double perforated and two were notched perforated. 16 

Type M1a beads were shingled. The exterior of the spire-lopped beads is slightly chalky, 

while others display an orangish-brown color. A concentration of Olivella beads was 

found on the left side of the cranium; many still overlapped in linear arrangements along 

the anterior-posterior plane in an arrangement suggestive of a bead cap (Figures 19-20). 

Spire-lopped beads comprised the top and bottom thirds of the arrangements, while Class 

M bead were in the middle. When the cranium was removed, intact rows of beads in the 

same arrangement were found in the concavity left by the cranium (Figure 21), 

presumably part of the cap (Estes, et al. 2012b: 197). Beads concentrations were also 

found in the area of the thorax and knees and were scattered throughout the burial matrix. 

The bead lot is consistent with the Late Period 1 based upon Type B2 and Class M beads.  
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Figure 19 - Burial 70 showing Olivella shell beads atop cranium in linear shingled pattern  
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Figure 20 - View of in-situ Class M Olivella shell beads arranged atop cranium of Burial 70 from CA-

ALA-554 

 

Figure 21 - View of in-situ shingled Class M Olivella beads beneath cranium of Burial 70 at CA-ALA-

554 
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Burial 74. B74 contained 42 complete Olivella beads: Five Type A1a, 12 Type 

A1b, one Type A5, 12 Type B1, seven Type B2, three Type K1, one Type K2, and one 

Type M4, as well as 19 fragmented spire-lopped beads. The exterior of the spire-lopped 

beads is slightly chalky, while others display an orangish-brown color. Beads were 

recovered within the fill near the cervical vertebrae and the pelvis and from the burial 

matrix. The bead lot is characteristic of the Late Period 1, although the diagnostic Type 

B2 and Class K and M beads are somewhat low in number.  

 

Burial 75. B75 contained 879 complete Olivella beads: Nine Type A1a, 420 Type 

A1b, 39 Type A1c, two possible Type A4, one Type B1, 69 Type B2, two Type G2, 96 

Type K1, 13 Type K2, two Type M double perforated, one Type M1a, 25 Type M1c, 199 

Type M2, one Type M4, as well as 75 fragmented spire-lopped beads. The M4 bead is a 

narrow trapezoidal pendant with large perforation not documented in the literature. The 

K1 beads are almost indistinguishable from G series beads, but metric comparisons of 

thickness and diameter can help differentiate some of them. The two Type G2 beads are 

very weathered and probably intrusive outliers for this bead lot. The exterior of the spire-

lopped beads is slightly chalky, while others display an orangish-brown color. Beads 

were concentrated around the cranium, shoulders, and neck area and were scattered 

throughout the burial matrix (Figure 22). The bead lot is characteristic of the Late Period 

1 based upon the presence of Type B2 and Class K and M beads. In addition, several 

Type N Haliotis Banjo pendants were recovered within the burial, indicative of the Late 

Period 1. An associated bone collagen median 2-Sigma calibrated AMS date of A.D.  
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1396 (Jelmer Eerkens pers comm. 2014), places the burial during the start of the 

Late Period 1C. This helps corroborates the recorded bead types and their Late Period 

temporal association. 

 

Figure 22 - Burial 75 showing Olivella shell beads concentrated around cranium, neck, and shoulders  
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Burial 78. B78 contained a fragment of an Olivella bead of the M1a series type. 

The bead had a chalky exterior. The bead was recovered from the burial matrix. The bead 

lot is not necessarily temporarily diagnostic as only a fragment of one bead was 

recovered in the general burial matrix. The bead fragment may be intrusive from the 

general site matrix. However, Type M1a beads would be characteristic of a MLT Period 

terminus post quem date. An associated bone collagen median 2-Sigma calibrated AMS 

date of A.D. 1020 (Jelmer Eerkens pers comm. 2014), places the burial during the early 

boundary of the MLT Period. 

 

Burial 80. B80 contained 230 complete Olivella beads: 181 Type A1a, 26 Type 

A1b, and 23 Type K1. Some of the Type K1 beads were very weathered and had 

asphaltum residue on them. The exterior of the beads is slightly chalky, while others 

display an orangish-brown color. Beads were distributed along the vertebral column and 

pelvis and from the burial matrix. The bead lot can be considered characteristic of the 

Late Period 1 based upon the presence of Type K1 beads. 

 

Burial 81. B81 contained 148 complete Olivella beads: 41 Type A1a, 19 Type 

A1b, two Type A4, one Type C1, 35 Type C3 or G2, 26 Type C7, 10 Type F2 or F4, four 

Type F3a, seven Type F4a, three Type G5, as well as 33 fragmented spire-lopped beads. 

The C, F and G series beads in this lot are difficult to distinguish from each other due to 

weathering and the fact that their metric and non-metric morphological attributes can 

overlap in some cases. The exterior of the beads is slightly chalky, while others display 
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an orangish-brown color. Beads were concentrated near right arm and were scattered 

throughout the burial matrix. The bead lot is somewhat temporally mixed, however the 

bead assemblage includes characteristics of Phase 4 of the Middle Period and the MLT 

Period. A future AMS bone collagen date of the burial itself, and of the associated shell 

beads would have greatly assisted in the understanding of the bead assemblage.  

 

Burial 83. B83 contained 203 complete Olivella beads: 63 Type A1b, 133 Type 

A1c, six Type B2, one Type M1c, and five fragmented spire-lopped beads. There may 

have been more Type M1a beads than recorded, based on lab photos and the burial 

sketch, which depict multiple Class M beads. One Type A1c exceeded the reported 

metric range with a diameter of 14.22 mm. The exterior of the spire-lopped beads is 

slightly chalky, while others display an orangish-brown color. Some beads are more 

weathered than others. One Class A example shows two circular beads cut from one side 

of the spire-lopped bead. Beads were concentrated at the pelvic region and under left tibia 

and fibula, and may represent a bundled strand of beads (Figure 23). The bead lot can is 

representative of the Late Period 1 based upon the presence of Type B2 and Class M 

beads, although they are low in number. An associated bone collagen median 2-Sigma 

calibrated AMS date of A.D. 1440 (Jelmer Eerkens pers comm. 2014), places the burial 

during the Late Period 1C. This corroborates the bead types recovered and their temporal 

association. 
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Figure 23 - Burial 83 showing Olivella shell beads concentrated at the pelvic region and under the left 

tibia and fibula  
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Burial 84. B84 contained 237 complete Olivella beads: 113 Type A1b, 122 Type 

A1c, one Type A4, and one Type M2, as well as three fragmented spire-lopped beads. 

The exterior of the spire-lopped beads is slightly chalky, while others display an 

orangish-brown color with possible asphaltum or resinous adhesive on several examples. 

Beads were concentrated around the neck and were scattered throughout the burial matrix 

(Figure 24). All but one of the beads in this lot are some form of Class A bead, which 

have been recovered from a variety of time periods in central California archaeology, and 

therefore are not good temporal phase markers. The single Type M2 bead recovered is 

representative of the Late Period 1.  
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Figure 24 - Burial 84 showing mortar and pestle within burial, and Olivella shell beads concentrated 

around neck  
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Burial 88. B88 contained 207 complete Olivella beads: One Type A1a, three 

Type A1b, three Type B2, one Type C2, two Type F4, 97 M series blanks, 80 Type M1a, 

one Type M1c, seven Type M1d, and 12 Type M2, as well as 133 bead fragments. The 

97 M series blanks represent production templates with no perforations, with little to no 

ventral grinding present. This burial represents evidence of bead production. The exterior 

of some of the beads is slightly chalky, while others display an orangish-brown color. 

Beads were recovered during screening of cremation matrix. The B2 with type M1a and 

M2 beads date the lot to the Late Period 1. This date is confirmed by the presence of 

Class N "banjo" type pendants. The few Type F4 and C2 beads are probable outliers that 

may have intruded into the burial matrix.  

 

Burial 93. B93 contained 206 complete Olivella beads: Nine Type A1a, one Type 

A1b, 24 Type F/G series (possible F1), 89 Type F2 or F4, 66 Type F3a (some possible 

Class C variants), five Type F4c, and 11 Type G5 (some possible Class C variants), as 

well as 20 bead fragments. The exterior of some of the beads is slightly chalky, while 

others display an orangish-brown color. Many of the beads exhibited substantial 

weathering making F2 and F4 distinctions more difficult. Weathering also causes the 

appearance of ambiguous bead types between Class C, F and G. Beads were concentrated 

all along the left side of the body and cranial area and were scattered throughout the 

burial matrix. The bead lot is somewhat temporally mixed, covering multiple phases of 

the Middle Period, and possibly into the MLT Period. An associated bone collagen 

median 2-Sigma calibrated AMS date of A.D. 1089 (Jelmer Eerkens pers comm. 2014), 
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places the burial during the MLT Period. Although wide saddle Class F beads (F2/F4) 

and Class G Saucers tend to fall within the Middle Period, Type F3 beads persisted into 

the MLT Period. It is possible that heirloom F and G beads were utilized into later 

periods at CA-ALA-554. It is also suggestive that some of the Type G5 or F3/F4 beads 

may be Class C variants such as Type C2, C3 or C7, which can be found during the MLT 

Period. Direct AMS dates of the beads in this lot would have greatly assisted in the 

understanding of the bead types present and helping to assign appropriate bead 

typologies.  

 

Burial 97. Burial 97 contained 349 complete Olivella beads: 75 Type A1a, three 

Type A1b, 28 Type F2a/F4a, 57 Type G5 or C variants, 175 Incipient F/M type, 11 K2 

(borderline K1), and 52 bead fragments. Many of the Type G5 may be Class C variants 

such as Type C2, C3 or C7. The exterior of some of the beads is slightly chalky, while 

others display an orangish-brown color. Beads were concentrated around the cranium and 

sternum, and were scattered throughout the burial matrix (Figure 25). This bead lot is 

temporally mixed with Middle, MLT Period, and Late Period beads present. The Type 

K2 beads would date the lot to Late Period 1. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1223 (Jelmer Eerkens pers comm. 2014), places the 

burial during the Phase IA of the Late Period. This date is later than the assigned bead 

types, however the 2-Sigma range encompasses the MLT Period. Mis-categorization due 

to similar bead types (metrically speaking), or the idea of heirloom beads being utilized 

into the MLT Period or Early Late Period at CA-ALA-554 may be an explanation. 
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Figure 25 - Burial 97 showing mortar bowl atop and alongside burial, and Olivella shell beads 

concentrated around the cranium and sternum  
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Type C variation designations may be more appropriate with some of the beads in 

this case. Direct AMS dates of the Olivella shell beads themselves would assist greatly in 

helping to assign correct bead types for this burial. 

 

Burial 103. B103 contained three complete Olivella beads: One Type K1 and two 

Type M1a. A few of the beads have a chalky exterior, while the K1 bead is orangish-

brown in color. The beads were recovered from the burial matrix. Since there were only 

three beads recovered, it is difficult to establish a temporal association, however Type K 

and M beads are generally associated with the Late Period 1.  

 

Burial 104. B104 contained 88 complete Olivella beads: 37 Type F3a, 20 Type 

F3b, three Type F4, seven Type G3, 18 Type G5, one Incipient F/M type, two Type M2, 

and 47 fragmented spire-lopped beads. Many F3 series beads are nearly indistinguishable 

from incipient F/M types. Some of the beads may be considered Class C variants, 

including Type C2, C3 and C7 types, as many of the beads were substantially weathered 

and Class C bead metrics are similar in nature to other bead types. Many of the beads are 

very chalky, weathered, and thickly coated with resinous adhesive, while some display 

and orangish-brown color. Beads were scattered throughout the burial matrix. The bead 

lot is somewhat temporally mixed, and could range from the Middle Period and into the 

MLT Period. An associated bone collagen median 2-Sigma calibrated AMS date of A.D. 

1085 (Jelmer Eerkens pers comm. 2014), places the burial during the MLT Period. This 

may be somewhat consistent with type C and F beads that are present within the MLT 
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Period. Type G beads are generally associated with the Middle Period, however they may 

have persisted into the MLT Period at CA-ALA-554, or a Type C variation designation 

may be more appropriate in this case.  

 

Burial 106. B106 contained 307 complete Olivella beads: 278 Type A1b, six 

Type A4, and 23 Type B2, as well as 26 fragmented spire-lopped beads. Two of the Type 

A4 beads were partially punched, as only the outer layer of shell seems to have been 

penetrated. This may have been the result of a boring mollusk. The exterior of some of 

the beads is slightly chalky, while others display an orangish-brown color. Some possible 

asphaltum or resinous adhesive was observed or several specimens. Several beads were 

more weathered than others. Beads were scattered throughout the burial matrix. The B2 

beads may suggests a Late Period 1 date, but other Late Period bead Types would have 

assisted in a more concrete temporal association. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1316 (Jelmer Eerkens pers comm. 2014), places the 

burial during the Phase 1B of the Late Period. This further substantiates the temporal 

association with this bead lot. 

 

Burial 114. B114 contained 179 complete Olivella beads: 15 Type A1a, one Type 

A1b, one Type A1c, five Type B2, 11 Type K1, one Type K2, 99 Type M1a, 46 Type M2 

as well as three fragmented spire-lopped beads. One M2 type bead had a perforation that 

was drilled then punched. The exterior of some of the beads is slightly chalky, while 

others display an orangish-brown color. Beads were scattered throughout the burial 
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matrix. The bead lot is consistent with the Late Period 1 based on the presence of Type 

B2 and Class K and M beads. An associated bone collagen median 2-Sigma calibrated 

AMS date of A.D. 1430 (Jelmer Eerkens pers comm. 2014), places the burial during the 

Phase 1C of the Late Period. This further substantiates the temporal association with the 

bead lot, and their assigned typologies. 

 

Burial 115. B115 contained 536 complete Olivella beads: 72 Type A1a, 259 Type 

A1b, 24 Type A2, three Type B1, 139 Type B2, four Type B6, and 35 Class M1a/M1b or 

possible Incipient F/M types. The B115 bead lot contains rough, chipped, larger, and 

more curved Class M beads, which may be categorized here as Incipient F/M series beads 

(Milliken and Schwitalla 2009). The exterior of some of the beads is slightly chalky, 

while others display an orangish-brown color. Some possible asphaltum or resinous 

adhesive was observed or several specimens. Beads were scattered throughout the burial 

matrix, however a potential bead necklace was noted during excavation. This bead lot is 

characteristic of the Late Period 1 based on the presence of Type B2 and Class M beads. 

An associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1366 (Jelmer 

Eerkens pers comm. 2014), places the burial during the Phase 1B of the Late Period. This 

further substantiates the temporal association with the bead lot, and their assigned 

typologies. 

 

Burial 117. B117 contained 363 complete Olivella beads: 76 Type A1b, six Type 

A1c, 239 Type B2, 20 Type M1a, 22 Type M2, as well as 11 fragmented spire-lopped 
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beads. The exterior of some of the beads is slightly chalky, while others display an 

orangish-brown color. Some possible asphaltum or resinous adhesive was observed or 

several specimens. Beads were concentrated around cranium and sternum, and scattered 

throughout the burial matrix. The bead lot is consistent with the Late Period 1 with the 

presence of Type B2 and Class M beads. Associated Class N Haliotis Banjo pendants 

also affirm the Late Period 1 date. 

 

Burial 118. B118 contained 1,811 complete Olivella beads: Five Type A1a, 77 

Type A1b, 56 Type A1c, one Type A5, 146 Type B1, 72 Type B2, one Type B6, two 

Type F3b, one Type G5, 87 Type K1, 27 Type K2, 83 Type M1a, 34 Type M1b, 1,180 

Type M2, 39 Type M4, and 445 fragmented spire-lopped and other beads. The Type G5 

bead may be an outlier from the generally midden, from an adjacent burial, or mistyped. 

One Type A1b has asphaltum with possible wrapping imprint present. One Type A1c has 

a ground spire, but it was not end-ground. 11 Type K2 beads are asphalted together in 

four sections, and 30 Type M2 beads were shingled with asphaltum. The exterior of some 

of the beads is slightly chalky, while others display an orangish-brown color. Beads were 

scattered throughout the burial matrix. The bead lot is consistent with the Late Period 1 

and associated Class N Haliotis Banjo pendants also confirm this. An associated bone 

collagen median 2-Sigma calibrated AMS date of A.D. 1420 (Jelmer Eerkens pers comm. 

2014), places the burial during the Phase 1C of the Late Period. This further substantiates 

the temporal association with the bead lot, and their assigned typologies.  
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Burial 119. B119 contained 32 complete Olivella beads: Two Type A1a, one 

Type A1b, four Type F3a, one Type F4 or C7, 13 Type F4 or F2, 10 Type G5, one Type 

M1c, as well as six fragmented spire-lopped beads. B119 was disturbed by B122, a later 

intrusion, and there may be some mixing of bead lots. The single M1c bead may be 

erroneous bead from the general site matrix, or from B122. The exterior of some of the 

beads is slightly chalky, while others display an orangish-brown color. Beads were 

scattered throughout the burial matrix. The bead lot is temporally closest to the MLT 

Period, however Class F and G beads are generally associated with the Middle Period and 

potentially into the MLT Period at CA-ALA-554. A future bone collagen AMS date 

would hopefully clarify some of the temporal questions associated with this burial and 

bead lot, and may help refine the define bead typologies. 

 

Burial 120. B120 contained 83 complete Olivella beads: 40 Type F2, 33 Type F3, 

one Type G3, and nine Type G5. Some of the Type G5 beads may in fact be Type F3a2 

beads due to a re-examination of perforation diameter metrics. Type F2 beads may be 

weathered Type F4 beads. Some of the beads may also be Class C variants, including 

Types C2, C3 and C7, since Class C bead metrics can be very similar to Type F beads. 

The exterior of some of the beads is slightly chalky, while others display an orangish-

brown color. Some of the beads are more weathered than others. Beads were scattered 

throughout the burial matrix. The bead lot could be considered temporally wide-ranging 

as Class F, G and even Class C beads are generally seen throughout the Middle Period 

and into the MLT Period. A future bone collagen AMS date would hopefully clarify 



 

 
  177 

some of the temporal questions associated with this burial and bead lot, and may help 

refine the define bead typologies. 

 

Burial 123. B123 contained 401 complete Olivella beads: 11 Type A1a, 13 Type 

C3 or F3a, 10 Type C7, 11 Type E1a1, 57 Type E1b1, two Type E2a1, 109 Type F2/F4, 

40 Type F3a, 26 F3b, 66 Type F4, 29 Type G2, two Type G3, 24 Type G5, one Type M1, 

and 48 fragmented spire-lopped beads. The bead lot is difficult to characterize with any 

certainty. Identification of the E series beads is not certain as the Type E1a1 may possibly 

be F series variants, and the E1b1 and E2a1 types may be C or F variants. The Type F2 

beads may be weathered Type F4 beads. Some of the Class F beads are difficult to 

distinguish. The exterior of some of the beads is slightly chalky, while others display an 

orangish-brown color and the possible presence of asphaltum or a resinous adhesive. 

Beads were concentrated near the cranium and were scattered throughout the burial 

matrix (Figure 26). The bead lot is mixed temporally with Class C, E, F and G beads, and 

the presence of S series pendants may suggest a Late Period 1 date. A future bone 

collagen AMS date would hopefully clarify some of the temporal questions associated 

with this burial and bead lot. 
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Figure 26 - Burial 123 showing Olivella shell beads concentrated around neck and cranium  

 

Burial 125. B125 contained 90 complete Olivella beads: Three Type A1a, one 

Type A1b, seven Type F3a1, 20 Type F4, 37 Type G2, 21 Type G5/F3b/C3, one 

Incipient F/M type, and four fragmented spire-lopped beads. Several G5 types may be 

Type F3b variants. The exterior of some of the beads is slightly chalky, while others 

display an orangish-brown color. Beads were scattered throughout the burial matrix. The 

bead lot is temporally mixed ranging from the Middle to MLT Period. An associated 



 

 
  179 

bone collagen median 2-Sigma calibrated AMS date of A.D. 1112 (Jelmer Eerkens pers 

comm. 2014), places the burial during the MLT Period. Since many of the beads were 

categorized as Class F and G beads, there may be some variation in their classification 

where Type C beads may be more temporally appropriately assigned. Another theory 

may be that these Class F and G beads were utilized longer than traditionally thought at 

CA-ALA-554. 

 

Burial 128. B128 contained two complete Olivella beads: One Type F2/F4 and 

one Incipient F/M type. The beads have a chalky exterior. The beads were recovered 

from the burial matrix. The bead lot is not necessarily temporally diagnostic as only two 

beads were recovered from the general burial matrix, however Class F beads are 

generally associated with the Middle to MLT Period. An associated bone collagen 

median 2-Sigma calibrated AMS date of A.D. 1095 (Jelmer Eerkens pers comm. 2014), 

places the burial during the MLT Period.  

 

Burial 129 A/B (Double Burial). B129 contained 500 complete beads: 499 

complete Olivella beads as well as 76 fragmented spire-lopped beads, and one wood 

Type G/D series indeterminate bead.  B129A had 72 Type A1a, two Type A1b, two 

probable F4 (Similar to Type F1), 12 Type F4 (possible F2), 35 Type F3, 26 Type F4, 

three Type G2, one G5/F4c/E2a4, two Type K1 and eight Type K2. B129B had 204 Type 

A1a, 28 Type F3, 87 Type F4, 17 Type G1 and one Type G/D series indeterminate nub 

scar bead. Six of the Type F4 beads were reassigned to Type F3a1 based upon their 
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metrics. Another possibility is that some of the beads may be Class C variants such as 

Type C2 or C7, since they can be similar metrically and in general appearance. The 

exterior of some of the beads is chalky while others display an orangish-brown color. 

B129A beads were concentrated around cranium and pelvis, and were scattered 

throughout the burial matrix. B129B beads were concentrated around right ribs, and were 

scattered throughout the burial matrix (Figure 27). The bead lot is temporally mixed with 

the presence of the Middle and MLT Period Class F beads and Late Period Class K 

beads. However, only 10 Type K beads were recovered, while 190 Class F beads were 

noted. Class K beads can be confused with Type G1 beads as metrics occasionally 

overlap. A future bone collagen AMS date would hopefully clarify some of the temporal 

questions associated with this burial.  
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Figure 27 - Burial 129A/129B showing Olivella shell beads concentrated around cranium and pelvis 

of B129A, and right ribs of B129B  
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Burial 130. B130 contained 199 complete Olivella beads: 63 Type A1b, 15 Type 

A3b, two Type B2, 60 Type K1, 10 Type K2, one Type K3, 48 Type M1a, and four 

fragmented spire-lopped beads. Type A1b and A3b beads have asphaltum residue on 

them. Some of the beads have a chalky exterior, while others display an orangish-brown 

color. The beads were recovered from the burial matrix. The bead lot is characteristic of 

Late Period 1 with the presence with a variety of Class K and M beads. An associated 

Class N Haliotis pendant also corroborates a Late Period 1 date. An associated bone 

collagen median 2-Sigma calibrated AMS date of A.D. 1483 (Jelmer Eerkens pers comm. 

2014), places the burial during Phase 1C of the Late Period. This helps correlate the Late 

Period temporal association with the beads.  

 

Burial 131. B131 contained 47 complete Olivella beads: 13 Type A1b, six Type 

B2, four Type K1, three Type K2, 10 Type M1a, and 11 Type M2. Three M2 type beads 

have off-center perforations. The exterior of the beads is slightly chalky. Beads were 

scattered throughout the burial matrix. The bead lot is fairly consistent with Late Period 1 

through the presence of Class K and M beads, and Type B2 beads. 

 

Burial 139. B139 contained 242 complete Olivella beads: 166 Type A1a, 28 Type 

A1b, one Type A3b, 14 Type M1a, 32 Type M2, one Type M4, and 25 fragmented spire-

lopped beads. The exterior of the beads is chalky with some slight orangish-brown 

coloration. Beads were concentrated around the cranium, under the mortar bowl, or were 

scattered throughout the burial matrix. The bead lot is characteristic of Late Period 1 with 
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the presence with a variety of Class M beads. Other associated Class N Haliotis pendants 

corroborate a Late Period 1 date. An associated bone collagen median 2-Sigma calibrated 

AMS date of A.D. 1550 (Jelmer Eerkens pers comm. 2014), places the burial during 

Phase 2 of the Late Period. This helps correlate the Late Period temporal association with 

the beads, although the Phase 2 date is slightly later than the beads suggest. 

  

Burial 143. B143 contained 188 complete Olivella beads: One Type D1a, 11 

Type F3 (three possible Class C), 30 Type G1, 143 Type G2, two Type G4, one Type 

M1a, and 11 fragmentary pieces. Some of the beads have a chalky exterior while others 

display an orangish-brown coloring, and possible asphaltum or resinous adhesive. The 

Type D1a bead is a rough punched bead with some asphaltum. Nine of the Type F3 beads 

were originally designated as either F2/F4 wide saddles, but were reclassified based upon 

their width/length index. Three of these beads had perforations over 2 mm in diameter, 

one being quite rough and therefore could fall into Class C bead types. The beads were 

scattered throughout the burial matrix. The bead lot tentatively dates to the MLT Period, 

however Class F and G beads are markers of the Middle Period. An associated bone 

collagen median 2-Sigma calibrated AMS date of A.D. 635 (Jelmer Eerkens pers comm. 

2014), places the burial during Phase 3 of the Middle Period. This helps correlate the 

Middle Period temporal association with the beads.  
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Burial 149. B149 contained 1,344 complete Olivella beads: 282 Type A1a, 25 

Type A1b, one Type A4, five Type B2, 261 Type M1a, one Type M1b, 22 Type M1c, 

737 Type M2, 10 Type M4, and 136 fragmented spire-lopped beads. Six Type A1a beads 

showed evidence of bead production with a bead “cut-out” template from the body whirl. 

Two Type M2 beads were shingled and joined with asphaltum. The exterior of some of 

the beads is chalky, while others display an orangish-brown color. Beads were recovered 

while screening the cremation matrix. The bead lot is consistent with Late Period 1 

through the presence of Class B and M beads. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1349 (Jelmer Eerkens pers comm. 2014), places the 

burial during Phase 1B of the Late Period. The date helps substantiate a Late Period 

temporal association with the bead types.  

 

Burial 152. B152 contained three Olivella shell beads. They consisted of one 

Type A1a bead and two complete Type G3 beads. The beads have an orangish-brown 

coloring. The beads were recovered from the burial matrix. The bead lot is not 

necessarily diagnostic due to the low number of beads and general burial matrix context, 

however Type G beads are generally associated with the Middle Period. In addition, 10 

whole unmodified Haliotis shells, one modified whole Haliotis shell with bead template 

“cut-outs” on the interior surface, and one Type AP2AII variant. The shell beads are not 

necessarily temporally diagnostic because of their low number, however Type G3 beads 

are associated with the Middle Period, and the depth of the burial and its close association 

with other Middle Period burials seems to suggest that the burial dates to the Middle 
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Period. A future AMS bone collagen date along with dating of the shell beads and 

pendant would greatly assist in temporally placing this burial. 

 

Burial 155. B155 contained 113 complete Olivella beads: 28 Type A1a, 64 Type 

A1b, one Type B2, 17 Type K1, three Type M1a, and 13 fragmentary spire-lopped beads. 

The exterior of some of the beads is chalky, while others display an orangish-brown 

color. Beads were concentrated around the cervical vertebrae, and were scattered 

throughout the burial matrix (Figure 28). The bead lot is representative of Late Period 1, 

based on the Type B2 and M1a beads.  



 

 
  186 

Figure 28 - Burial 155 showing mortar bowl atop and alongside burial, and Olivella shell beads 

concentrated around neck and cervical vertebrae  
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Burial 157. B157 contained 173 complete Olivella beads: One Type A1a, 32 

Type F3a, two Type F3b, 54 Type F4b/F4d, 47 Type F4c, 28 Type G2, seven Type G2a 

or C2, one indeterminate type, one Type M1d, and four fragmentary spire-lopped beads. 

Some of the analyzed beads categorized as Class F, may in fact be Class C variant beads, 

including Type C2, C3 or C7. The exterior of some of the beads is chalky, while others 

display an orangish-brown color. Beads were scattered throughout the burial matrix. An 

associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1106 (Jelmer 

Eerkens pers comm. 2014), places the burial during the MLT Period. Although Class F4 

wide saddle beads are generally associated with the Middle Period, in some cases their 

use may have continued into the MLT Period. The Class F beads may have also 

transitioned to mixed Class C bead forms. The S series pendant may suggest a Late 

Period 1 date, however Haliotis pendant chronology is less well defined.  

 

Burial 159. B159 contained 90 complete Olivella beads: 64 Type F2 or F4 series 

beads, 22 Type F3, four Type G2, and 15 fragmentary spire-lopped beads. Due to 

variable preservation, it was difficult to distinguish F2 and weathered F4 types in some 

cases. B159 was probably disturbed by the interment of B160. The exterior of some of 

the beads is chalky, while others display an orangish-brown color. Beads were 

concentrated around the neck and were scattered throughout the burial matrix. This bead 

lot is suggestive of the Middle Period with the presence of Class F and G beads. An 

associated bone collagen median 2-Sigma calibrated AMS date of A.D. 670 (Jelmer 

Eerkens pers comm. 2014), places the burial during Phase 3 of the Middle Period. This 
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helps further substantiate the Middle Period associated between Class F and G beads and 

the Middle Period at CA-ALA-554. 

 

Burial 160. B160 contained 205 complete Olivella beads: Six Type F3b, six Type 

F4 or F2, 114 Type G1, 69 Type G2, one Type G3, seven Type G5, 1 potential 

indeterminate M series type, and one borderline Type K1 or G4. One Type G1 was a 

borderline Type K2 bead. Two Type G1 beads were asphalted together. Due to variable 

preservation, it was difficult to distinguish F2 and weathered F4 types in some cases. 

B160 is later than and disturbed B159 and, in general, the bead lot appears to be 

temporally mixed. The exterior of some of the beads is chalky, while others display an 

orangish-brown color, with the possibility of resinous adhesive or asphaltum residue. 

Beads were concentrated around the neck and were scattered throughout the burial 

matrix. The presence of the Type K1 may be an outlier from the surrounding matrix, or a 

Type G1 bead out of the normal metric range. This bead lot is suggestive of the Middle 

Period with the presence of Class F and G beads. An associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 650 (Jelmer Eerkens pers comm. 2014), places the 

burial during Phase 3 of the Middle Period. This helps further substantiate the Middle 

Period associated between Class F and G beads and the Middle Period at CA-ALA-554.  

 

Burial 162A. B162A contained 22 Olivella beads: Four Type A1a, one Type A1b, 

two Type F2a/F4a, one Type F3a, five Type G2, one Type G3, three Type G5, and five 

Type G1/ borderline Type K1. B162 is earlier than and disturbed by the later interment of 
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B165, as well as rodent activity. The exterior of some of the beads is chalky, while others 

display an orangish-brown color, with the possibility of resinous adhesive or asphaltum 

residue. Beads were concentrated around the neck, but mostly were scattered throughout 

the burial matrix. An associated bone collagen AMS date places the burial at median 2-

Sigma calibrated A.D. 622 (Jelmer Eerkens pers comm. 2014), which falls within Phase 3 

of the Middle Period. The bead lot itself is representative of the Middle Period, based on 

the Class F and G beads. 

 

Burial 163. B163 contained one F/G series bead fragment. The fragment has a 

chalky exterior. It was recovered from the burial matrix. This bead lot is not diagnostic, 

however an associated bone collagen AMS date places the burial at median 2-Sigma 

calibrated A.D. 1069 (Jelmer Eerkens pers comm. 2014), which falls within the MLT 

Period.  

 

Burial 165. B165 contained nine Olivella beads: One Type A1a, two Type F3a, 

two Type F4, two Type G1, and two Type G2. B165 is later than and disturbed B162A. 

The exterior of some of the beads is chalky, while others display an orangish-brown 

color. Beads were scattered throughout the burial matrix. The bead lot may generally be 

associated with Middle Period due to the presence of Class F and G beads, however the 

low number of beads and the fact that their provenience was only from the burial matrix, 

makes it is difficult to directly assign a Middle Period date to the burial itself. However, a 
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bone collagen median 2-Sigma calibrated AMS date of A.D. 1135, placing the burial 

within the MLT Period. 

 

Burial 166. B166 contained 110 Olivella beads: Five Type A1a, 27 Type F3a, 

five Type F4a, 10 Type F4b, four Type F4d, 11 Type G1, 48 Type G2, and three 

fragmentary spire-lopped beads. Two Type G1 beads were asphalted together. B166 is 

earlier than and disturbed by the later interment of B167, as well as rodent activity. The 

exterior of some of the beads is chalky, while others display an orangish-brown color, 

with the possibility of resinous adhesive or asphaltum residue. Some of the beads 

displayed more significant edge weathering than others, while some showed signs of 

vesicular pitting weathering. Beads were concentrated around the neck, cranium, and 

thoracic vertebrae, and were scattered throughout the burial matrix. This bead lot is 

characteristic of the Middle period, due to the presence of Class F and G beads.  

 

Burial 167. B167 contained 30 Olivella beads: One Type A1a, One Type F3a, 

Two Type F4a, Five Type F4b, Five Type F4d, one indeterminate F type, seven Type G1, 

eight Type G2, and five fragmentary spire-lopped beads. Two Type G1 beads were 

asphalted together. B167 is later than and disturbs B166. The exterior of some of the 

beads is chalky, while others display an orangish-brown color. Beads were scattered 

throughout the burial matrix. The bead lot is somewhat temporally mixed, however the 

presence of Class F and G beads may suggest a Middle to MLT Period association. The 
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presence of O series pendants may place it into the Late Period, however this association 

is less substantiated.  

 

Burial 169. B169 contained 4,867 complete Olivella beads: Eight indeterminate 

Type A/B series, 112 Type A1a, 376 Type A1b, 17 Type A1c, 635 Type B2, seven M 

series with double perforations, 1,919 Type M1a, 63 Type M1b, 99 Type M1d, 1,606 

Type M2, 25 Type M4, and 280 fragmented spire-lopped beads. The bead lot contains 

many unusually manufactured types. One Type M1a was drilled conically from ventral 

side and had an unusual "eyelit" style perforation. 198 Type M1a and five Type M1d 

beads are thick and could be considered borderline Class L if not for their temporal 

context. 153 Type M2d beads occurred with off-center perforation. The exterior of some 

of the beads is chalky, while others display an orangish-brown color. Beads were 

arranged in rows in the pelvis area suggestive of a bead blanket, belt or other ornamental 

accessory, while others were concentrated near the cervical vertebrae and neck, and 

above the shoulder blades (Figure 29). Many other beads were scattered throughout the 

burial matrix. The bead lot is characteristic of the Late Period 1 based on the variety of 

Class M beads. In addition, a bone collagen 2-Sigma median calibrated AMS date of 

A.D. 1484 (Jelmer Eerkens pers comm. 2014) places the burial within Phase 1C of the 

Late Period, helping to substantiate the temporal bead association.  
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Figure 29 - Burial 169 showing distribution of Olivella shell beads  

 

Burial DN-B8. Nine Olivella shell beads were recovered from the burial matrix 

of burial DN-B8 via 1/8-inch wet screening. Two beads can be classified as Type A1a 

small Spire-lopped Olivella shell beads. One of the small spire-lopped beads is weathered 

and partially broken on the distal half. Seven beads are classifiable to Class F Saddle 
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beads. Of the seven Class F beads, four are either broken or fragmented, thus are unable 

to be typed beyond the general Class F Saddle bead. They may either fall into the 

category of F2, F4 or F3a1 beads. Of the three remaining Class F beads, one is a type F4a 

bead with general weathering and chalky texture with a weathered or broken edge on one 

side. A second bead can be classified as type F2c, while the third is a type F3b1 small 

rectangular saddle. All display general weathering and a chalky texture. Although low in 

number, this bead lot may suggest a Middle to MLT temporal association. A 2-Sigma 

Calibrated AMS date of the Type F4a bead yielded a date between A.D. 950 to 1160, and 

a Median Calibrated date of A.D. 1046. This places the burial between Phase 4 of the 

Middle Period and the MLT Period.  

 

Burial DN-B9. Four Olivella shell beads were recovered form the burial matrix of 

burial DN-B9 via 1/8-inch wet screening. All are representative Class F saddle beads 

with one of the beads broken lengthwise and therefore not classifiable beyond the general 

Class F distinction. The other three beads include one type F2c wide saddle, one F3b1 

small narrow saddle, and one F3a1 normal narrow saddle. All beads within this bead lot 

exhibit general weathering and a chalky texture. Possible asphaltum was present on the 

ventral side of two of the beads. Both beads exhibit general weathering and an overall 

chalky texture as well as an asymmetrical thickness and shape. Although low in number, 

this bead lot may suggest a Middle to MLT temporal association, based on the presence 

of Class F Saddle beads. Three of the four shell beads (Types F2c, F3b1 and F3a1) were 

AMS tested, resulting in Median Calibrated dates ranging from A.D. 1105 to 1160. This 
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places the burial and associated beads during the MLT Period. The 2-Sigma Calibrated 

dates associated with the three tested beads extend the timeframe slightly into the Late 

Period 1A, however it is more likely they are contained within the Milddle/Late Period 

Transition.  

 

Burial DN-B10. Two Class F Olivella shell beads were recovered from the burial 

matrix of burial DN-B10 via 1/8-inch wet screening. One bead is subtyped as an F3a2 

oval narrow saddle, while the other is a type F2d wide saddle. Although low in number, 

this bead lot may suggest a Middle to MLT temporal association, based on the presence 

of Class F Saddle beads. A 2-Sigma Calibrated AMS date of the Type F2d/F4d bead 

yielded a date between A.D. 1006 to 1198, and a Median Calibrated date of A.D. 1096. 

This places the burial and associated bead during the MLT Period. 

 

Burial DN-B12. A total of 1,039 Olivella shell beads were recovered from this 

burial in either an in-situ context or from the 1/8-inch wet screen. Bead types included 

that of 174 A1a, 428 A1b, and 19 A1c spire-lopped beads, 23 B2a, 76 B2b, and 28 B2c 

possible and borderline End-Ground, 138 M1a Normal Sequins and 145 M2a Normal 

Pendants. The end-ground beads are not very well defined in the examples from this 

burial, as many of the ends of apertures are weathered making observable end-grinding 

difficult. Two small Class K2 beads were also initially recovered from the screen. Five 

additional K2 beads were recovered from the ventral side of a N6aIII pendant. 

Approximately 49 spire-lopped detritus and debris fragments were recovered as well as 
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ten Class M detritus fragments. One type F3a1 bead was also recovered from the 1/8-inch 

wet screening and may represent an errant bead from the general site midden. This bead 

assemblage represents a Late Period Phase 1 association for burial DN-B12 based on the 

Type B2, Class K and Class M beads. This is further substantiated with the presence of 

the four Class N Haliotis pendants recovered with the burial.  

Some inferences into bead design are present within this bead lot with several 

Class M Sequin beads still shingled together with asphalted. Six sets of two beads 

shingled together and one set of three beads still shingled together with asphaltum are 

represented. All but one set of the shingled shell beads are shingled in the traditional 

lengthwise manner, however one set of two beads are asphalted together in a 

perpendicular fashion. Three sets of two spire-lopped beads asphalted together were also 

recovered. Two sets consists of two A1a small spire-lopped beads, while the other set are 

two A1b medium spire-lopped beads (Figure 30). The beads are asphalted in a manner so 

that the width-measured portions of the shells are connected with the distal ends of the 

shells not touching one another.  
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Figure 30 - Type A1b Olivella shell beads asphalted together from Burial DN-B12 from CA-ALA-554  

 

Burial DN-B13. Three type M1a Normal Sequin Olivella shell beads were 

recovered from the neck area of burial DN-B13. One of the three beads exhibited general 

weathering and an overall chalky texture, while two of the beads contained possible 

asphaltum. Although few in number, Class M beads are typically associated with Phase 1 

of the Late Period. 
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DN-B18. 140 complete Olivella shell beads were recovered from 1/8-inch wet 

screening, burial matrix, or an in-situ context from burial DN-B18. Additionally, seven 

Type A1 fragments and 11 Type F fragments were also recovered. Of the beads 

recovered, 37 can be classified as Type A1a, six Type A1b, one Type A3, one Type B2b, 

47 F3a, and 37 Type F4. The Type A3a Drilled Spire-Lopped bead seems to be the 

appropriate classification however the perforation may be the result of a boring mollusk. 

All of the beads exhibit a chalky and weathered texture with orangish-brown and grayish-

brown coloring on portions of them, with many displaying a highly-weathered nature. 

The orangish to grayish-brown color may have indicated the presence of asphaltum or 

resinous adhesive. The Type B2b side-ground bead, which contains asphaltum or 

resinous adhesive over most the bead (including the potentially side-ground edge), 

suggests the bead was probably adhered to more beads on that edge. Many of the Class F 

Saddle beads are borderline wide versus narrow saddles based upon the metrics. This 

bead lot may be associated with the Middle to MLT Period based upon the presence of 

Class F Saddle beads.  

 

DN-B19. 83 Olivella shell beads were recovered from Burial DN-B19 either from 

1/8-inch wet screening, burial matrix, or an in-situ context from burial DN-B19, while 

one broken bead still observably asphalted to the rim (GS9 fragment) of Type A1aB 

mortar associated with the burial (Figure 31). Of the beads recovered, 58 can be classified 

as Type M1a Normal Sequins, while 23 can be classified as Type M2a Normal Pendants. 

In addition, two of the beads can be classified as Type M1c Narrow Sequins. Most of the 
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beads exhibit a chalky and weathered texture with orangish-brown coloring on portions 

of them, indicating potential asphaltum or resinous adhesive. This bead lot may be 

associated with Phase 1 of the Late Period based upon the various types of Class M 

Sequin beads.  

 

Figure 31 - View of Class M Olivella shell bead asphalted to rim of mortar bowl from Burial DN-B19 

at CA-ALA-554  

 

DN-B21. 726 whole Olivella shell beads were recovered from Burial DN-B21 

either from 1/8-inch wet screening, burial matrix, or an in-situ context. In additional, 22 

Olivella spire-lopped shell bead fragments were recovered. Of the beads recovered, 13 

can be classified as Type K1, while 103 are Type K2. Of the 103 Type K2 beads, there 

are six sets of two and one set of three beads which are asphalted together side-by-side. 

These examples are different than other Class K beads asphalted together previously 
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documented at CA-ALA-554, where the beads were stacked atop one another, rather than 

side-by-side in this instance. Additionally, there are nine borderline Type K1/G1 beads 

based upon their metrics of diameter versus thickness. 391 beads can be classified as 

Type Ala small spire-lopped, 111 as A1b medium spire-lopped, and 42 as A1c large 

spire-lopped Olivella shell beads. Four Olivella shell beads can be classified as Type B2b 

Medium End-Ground spire-lopped beads, while 51 beads can be classified as Type B2c 

Large End-Ground spire-lopped beads. In addition, two Class F beads were also 

recovered within the burial or general matrix. One is classifiable only as Type F4 and is 

broken in two, while the other can be classified as Type F3b1 Small Narrow Saddle 

Square Variant. These beads may have been outliers and could be part of the general site 

midden, based upon the small number, and the presence of Class K beads, suggesting a 

Late Period Phase 1 timeframe. Most of the beads exhibit a chalky and weathered texture 

with orangish-brown coloring on portions of them, indicating potential asphaltum or 

resinous adhesive. 

 

DN-B22. 42 whole Olivella shell beads were recovered from Burial DN-B22 

either from 1/8-inch wet screening, burial matrix, or an in-situ context. 32 of the beads 

can be classified as Type A1a Small Spire-Lopped beads. Also recovered include one 

Type F4a Rectanguloid Oblique Variant, one Type F4b Elliptic Oblique Variant, one 

Type F4c Rectanguloid Symmetric Variant, and one Type F4d Elliptic Symmetric 

Variant wide smooth saddles. Four Type F3a2 Large Narrow Saddle Oval Variants, and 

two Type F3b1 Small Narrow Saddle Square Variant beads were also recovered. Some of 
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the beads exhibit a chalky and weathered texture with orangish-brown coloring on 

portions of them, indicating potential asphaltum or resinous adhesive. Although low in 

number, the presence of Class F beads may represent a Middle to MLT temporal 

association.  

DN-B23. 226 whole Olivella shell beads were recovered from Burial DN-B23 

either from 1/8-inch wet screening, burial matrix, or an in-situ context. Seven Type A1a 

bead fragments and two Class F bead fragments were also recovered. 71 of the beads can 

be classified as Type A1a Small Spire-Lopped beads, while one is classified as Type A1b 

Medium Spire-Lopped bead. 151 (68 Type F3a1/F3a2, 51 Type F4, 16 Type F3b1/F3b2, 

14 Type G5a, and two broken Type F3/F4 beads) Class F and G beads were recovered 

from Burial DN-B23 (Figure 55). In addition, two Type G2a beads and one Type G3a 

bead were observed asphalted to the ventral side a large rectangular Haliotis shell 

pendant (See Figure 32). A timeframe ranging from Phase 2B to Phase 4 of the Middle 

Period may be associated with this bead lot due to the presence of both Class F Saddle 

and Class G Saucer beads. A future AMS date of the multiple bead types, as well as the 

burial itself would greatly aid in refine the time period.  
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Figure 32 - Burial DN-B23 showing Olivella shell beads and Haliotis ornament in and around skull 

and neck area  

 

DN-B24. 41 whole Olivella shell beads were recovered from Burial DN-B24 

either from 1/8-inch wet screening, burial matrix, or an in-situ context. 34 of the beads 

can be classified as Type A1a Small Spire-Lopped beads. Two Type A1a bead fragments 

were also recovered. In addition, seven Class F beads were recovered from Burial DN-

B24. One bead is classifiable as Type F3a1, three as Type F3a2, one as Type F4b, and 

two as Type F4c. Some of the beads exhibit a chalky and weathered texture with 

orangish-brown coloring on portions of them, indicating potential asphaltum or resinous 

adhesive. Although somewhat low in number, the presence of Class F Saddle beads may 

suggest a timeframe ranging from Phase 2B to Phase 4 of the Middle Period, and possibly 

into the MLT Period.  
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11.0 Description of Shell Ornaments from Specific Burials at CA-ALA-554 
 

453 shell ornaments were collected from the burial contexts. These were analyzed 

according to class and type using the scheme established by Gifford (1947). Shell too 

fragmentary to conclusively identify as worked was found in multiple burials. These 

specimens were not included in the present analysis counts. The ornaments occurred in 

57 of the 215 burials (26.5 percent) and 60 of the 239 individuals (25.1 percent). Burials 

containing Haliotis shell ornaments seem to be distributed throughout the site, except 

along the western edge (Figure 33). The following descriptions in Section 14.3 of the 

burials containing Haliotis shell ornaments at CA-ALA-554 are restricted to those burials 

that contribute to a better temporal and chronological understanding of the site and may 

assist in refining bead chronology based on type.  

Several species of modified shell were recovered, including Haliotis rufescens 

(red abalone), H. cracherodii (black abalone), H. fulgens (green abalone), and Haliotis 

indefinite/indeterminate. There was at least one obvious instance of evidence for the 

manufacturing of shell ornaments on-site. Burial 152 contained 10 complete abalone 

shells, one of which contained a Haliotis bead cut-out template. Fragmentary abalone and 

ornaments could not be attributed conclusively to the process of manufacture. 

11.1 Methodology 
 

After excavation, shell ornaments were carefully wrapped in tissue, placed in a 

labeled bag or box, and transported to the WSA lab in Orinda for analysis. Many of the 

ornaments were fragile, and washing and handling were minimized.  
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Figure 33 - Distribution of Burials with and without Haliotis Shell Ornaments at CA-ALA-554
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Maximum and minimum diameter and thickness were measured and recorded, 

and each object was assigned a catalog number. The species of shellfish was identified 

using The Audubon Society Field Guide to North American Seashells (Rehder and 

Carmichael 1981). When the epidermis was missing from Haliotis ornaments they were 

classified as Haliotis unidentified. 

All shell ornaments were sorted by type (as well as subtype when possible) with 

reference to Gifford (1947). This typology was created based on the sizeable 

archaeological and ethnographic collections from central California housed at the Phoebe 

A. Hearst Museum of Anthropology at UC Berkeley. With few exceptions, this typology 

remains useful today, and has been given some chronological value through relative and 

radiometric dating techniques (e.g., Bennyhoff 1994a; Bennyhoff and Hughes 1987; 

Breschini and Haversat 2000). Gifford’s types are based on general morphological 

features such as shape, number of perforations, the presence or absence of incising, and 

subspecies of shellfish. The Gifford types allow a large amount of variation in size. 

Additional observations were noted, such as the overall condition of the ornament, 

unusual discoloration, the presence of asphaltum, and evidence of reworking. When 

fragmentary, an effort was made to place ornaments within a general classification series. 

For practical reasons, only temporal association and occurrences on site were included 

below. Descriptive features (size, shape, incising, and other morphology) can be found in 

Gifford (1947). Figure 34 represents a sample of the multitude of Modified Shell 

Ornaments recovered at CA-ALA-554. 
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Figure 34 - Selection of Modified Shell Artifacts recovered from CA-ALA-554  
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11.2 Description of Shell Ornament Types 
 

Type AA. Haliotis “Oval” with One or More Sides Straight 

Occurrence on Site: Thirteen pendants were identified in four burials (B45, B58, B68, 

and B69).  

 

Type AB. Haliotis Half-Disk or Half-Oval 

Occurrence on Site: Two pendants were identified in two burials (B52, and B75). 

 

Type AC. Leg-of-Mutton-Shaped Haliotis 

Occurrence on Site: A single pendant was identified in burial B123. 

 

Type AF. Tear-drop-Shaped Haliotis Ornament 

Occurrence on Site: Eleven pendants were identified in six burials (B8A, B17, B69, 

B123, B130, and DN-B22). 

 

Type AG. Perforated Fusiform Haliotis Ornament 

Occurrence on Site: Three pendants of the Type AG1aI were identified in a single burial 

(DN-B22). 

 

Type AP. Haliotis Crescent 

Occurrence on Site: Two pendants were identified in a single burial (B152). 

Type J. Artificial Shell Ring 
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Temporal Significance: Shell rings have been observed from the Early Middle Period 

through the MLT Period (210 B.C. – A.D. 900) (Moratto 1984).  

Occurrence on Site: Six pendants (three Type J1, two Type J2, and one Type J10a), were 

identified in five burials (B21, B31, B52, B118, and B159). 

 

Type K. Perforated Haliotis Disk or Oval 

Temporal Significance: Type K ornaments are associated with the Augustine Pattern and 

found from the MLT Period through the Late Period 1 (L1-C), ca. A.D. 700–1500 

(Bennyhoff 1994a). 

Occurrence on Site: One general Type K pendant was recovered from B5.  

 

K1. One Central Perforation 

Temporal Significance: Type K ornaments are associated with the Augustine Pattern and 

found from the MLT Period through the Late Period 1, ca. A.D. 700–1500 (Bennyhoff 

1994a). 

Occurrence on Site: Six Type K1 pendants were recovered from two burials (B108, and 

DN-B23). 

 

K2. One Peripheral Perforation 

Temporal Significance: Type K ornaments are associated with the Augustine Pattern and 

found from the MLT Period through Late Period 1 (L1-C), ca. A.D. 700–1500 

(Bennyhoff 1994a). 
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Occurrence on Site: 28 Type K2 pendants were recovered from nine burials (B1, B47, 

B69, B75, B89A/B, B98, B114, B139, and DN-B21). 

 

K4. One Peripheral and One Central Perforation 

Temporal Significance: Type K ornaments are associated with the Augustine Pattern and 

found from the MLT Period through Late Period 1, ca. A.D. 700–1500 (Bennyhoff 

1994a). 

Occurrence on Site: One Type K4 pendant was recovered from a single burial (B93). 

 

K6. Two Peripheral Perforations Close Together 

Temporal Significance: Type K ornaments are associated with the Augustine Pattern and 

found from the MLT Period through the Late Period 1, ca. A.D. 700–1500 (Bennyhoff 

1994a). 

Occurrence on Site: Two Type K4 pendants were recovered from a single burial (B139). 

 

Type N. “Banjo” Haliotis Ornament 

Temporal Significance: The banjo style ornaments are associated with the Augustine 

Pattern of the Late Period, and some of the subtypes have been more specifically 

associated as follows: 

• Type N6a: middle Late Period 1, A.D. 1100–1300  

• Type N1a, N1aIII: Late Period 1, A.D. 1300–1500  

• Type N1b: Late Period 2, A.D. 1500–1700  
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Occurrence on Site:  

Type N1a – Two specimens were recovered from a single burial (B75).  

Type N2b – Four specimens were recovered from a single burial (B114). 

Type N3c – Four specimens were recovered from two burials (B75, and B118). 

Type N6a – Eleven specimens were recovered from six burials (B68, B88, B117, B130, 

B139, and DN-B12). 

Type N6b – Seven specimens were recovered from two burials (B118, and DN-B12). 

Type N6c – Seven specimens were recovered from a single burial (B118).  

 

Type O. Pentagonal Haliotis Ornament 

Temporal Significance: Indeterminate. Possibly Early Late Period 2, however B167 was 

more representative of the Middle Period to MLT Period based on other artifacts 

including shell beads.  

Occurrence on Site: One Type O1aII pendant was recovered from a single burial (B167). 

 

Type P. Trapezium Haliotis Ornament 

Temporal Significance: Indeterminate. Trapezoidal Haliotis pendants have been observed 

from the early Late Period 1, ca. A.D. 900 – 1100 (Beardsley 1954), however B160 at 

CA-ALA-554 dates from Phase 3 of the Middle Period.  

Occurrence on Site: One Type P1a/P1b pendant was recovered from a single burial 

(B160). 
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Type Q. Trapezoidal Haliotis Ornament 

Occurrence on Site:  

Type Q1 – Thirteen specimens were recovered from a eight burials (B52, B58, B68, 

B123, B129B, B143, B150, and DN-B23).  

Type Q2 – 35 specimens were recovered from nine burials (B89A/B, B117, B123, B126, 

B129A, B130, B159, B160 and B161). 

Type Q5 – One specimen was recovered from a single burial (B52). 

Type Q7 – Two specimens were recovered from two burials (B114, and B130). 

Type Q8 – One specimen was recovered from a single burial (B129A). 

Type Q15 – One specimen was recovered from a single burial (HA-1). 

Type Q32 – Five specimens were recovered from a single burial (B118). 

 

Type S. Rectangular Haliotis Ornament or Bead 

Occurrence on Site:  

General Type S: Seven specimens were recovered from multiple burials. Due to their 

amorphous shape, degradation, fragmentation, or partial nature, these pendants were not 

classifiable beyond the general S Type, and many were borderline Type Q and Z.  

Type S1 – Eight specimens were recovered from four burials (HA-3, B59, B61, and 

B150).  

Type S2a – 43 specimens were recovered from twelve burials (B52, B55, B77B, B81, 

B89A/B, B117, B118, B129A, B160, B161, B169, and DN-B23). 
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Type S2b – 106 specimens was recovered from five burials (B58, B117, B118, B169, and 

DN-B23). 

Type S3 – Fifteen specimens were recovered from a single burial (DN-B21). 

Type S5 – Nine specimens was recovered from six burials (B105, B123, B129A, B157, 

B159, and DN-B18). 

Type S7 – Eleven specimens was recovered from four burials (HA-1, B89A/B, B117, and 

B118). 

Type S8 – One specimen was recovered from a single burial (B52). 

Type S10 – One specimen was recovered from a single burial (B129B). 

 

Type U. Triangular Haliotis Ornament 

Occurrence on Site: 

Type U2a – 21 specimens were recovered from seven burials (B122, B123, B126, 

B129A, B129B, B150, and DN-B23).  

Type U2b – Three specimens were recovered from three burials (B119, B123, and B150). 

Type U4b – One specimen was recovered from a single burial (DN-B24). 

Type U6 – One specimen was recovered from a single burial (B126). 

 

Type Z. Sausage-Shaped Haliotis Ornament 

Occurrence on Site: 



 

 
  212 

General Type Z – Ten specimens were recovered from multiple burials. Due to their 

amorphous shape, degradation, fragmentation, or partial nature, these pendants were not 

classifiable beyond the general Z Type, and many were borderline Type Q and S. 

Type Z2a – Four specimens were recovered from two burials (B51, and DN-B23). 

Type Z2b – Four specimens was recovered from four burials (B15A, B69, B78A, and 

DN-B23). 

Type Z8 – Three specimens was recovered from a single burial (B126). 

11.3 Distribution of Types and Temporal Significance 
 

453 specimens of shell ornaments were identifiable to a class, type, or subtype 

established by Gifford (1947). The Appendix also includes the various types of shell 

ornaments recovered from all burials excavated at CA-ALA-554. Estes, Medeiros and 

Allan 2012 and Estes et al. 2016 provide additional details on all the burials at CA-ALA-

554 as related the modified shell artifacts. Chronological associations are provided when 

available based on Bennyhoff (1994a) and Gibson and Fenenga (1978). Class S 

ornaments were the most abundant, with 201 specimens recovered from CA-ALA-554. 

The next most abundant ornament class was Class Q Trapezoidal, with 64 ornaments 

recovered. “Banjo” or Class N pendants (n=35), and Class K (n=38) were also well 

represented, followed by the combined Class AA, AB, AC, AF, AG and AP variants 

(n=31), Triangular Class U (n=26), and Sausage-Shaped Class Z (n=21). Class J pendants 

numbered six, while Class O and P pendants each contained one specimen. The 

remaining 29 pendants were of indeterminate of potentially multiple classifications (Class 
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K or Q, Class Q or S, Class S or Z, and Class S, Q or Z). This was either due to their 

fragmented or amorphous nature where they did not fit comfortably into a more specific 

Class and Type. Table 12 illustrates the distribution and quantity of Haliotis shell 

pendants and ornaments recorded from all phases of excavation at CA-ALA-554. 

Table 12 - Distribution and Quantity of Haliotis Ornaments at CA-ALA-554  

Name Class Number Date 
Artificial Haliotis Shell Ring J1 3  
 J2 2  
 J10a 1  
  6  
Perforated Haliotis disk or oval  K 1 A.D. 900–1500 
  K1 6 A.D. 900–1500 
  K2 7 A.D. 900–1500 
  K2a 6 A.D. 900–1500 
  K2b 15 A.D. 900–1500 
  K4a 1 A.D. 900–1500 
  K6a 1 A.D. 900–1500 
  K6b 1 A.D. 900–1500 

    38   
“Banjo”-type Haliotis ornament N1a 2 A.D. 1300–1500 
  N2b 4 A.D. 1100–1700 
  N3c 4 A.D. 1100–1700 
  N6a 11 A.D. 1100–1300 
  N6b 7 A.D. 1100–1300 
  N6c 7 A.D. 1100–1300  

    35   
Pentagonal Haliotis Ornament O1a 1  
  1  
Trapezium Haliotis Ornament P1 1  
  1  
Trapezoidal Haliotis ornament Q 5 A.D. 700–Historic  
  Q1a 11   
  Q1d 2   
  Q2a 35   
  Q5 1   
  Q7 2   
  Q8 1   
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 Q15 1  
 Q32 5  

    64   
Rectangular Haliotis ornament S 7 A.D. 900–1700 
  S1b 8   
  S2a 43   
  S2b 106   
 S3 15  
  S5 9   
  S7a 11   
  S8 1   
 S10 1  

    201   
Triangular Haliotis Ornament U2a 21 A.D. 700–1700 
  U2b 3   
 U4b 1  
  U6 1   

    26   
Sausage-shaped Haliotis ornament Z 10   
 Z2a 4  
 Z2b 4  
 Z8 3  
  21  
Haliotis “oval” w/1 or more sides straight AA 13   
Haliotis half-disk or half-oval AB 2   
Leg-of Mutton-Shaped Haliotis Ornament AC 1  
Tear-drop-shaped Haliotis Ornament AF 11   
Perforated Fusiform Haliotis Ornament AG 3  
Haliotis crescent AP 2   
  31  
Indeterminate Class K/Q 2   
Indeterminate Class   Q/S 4   
Indeterminate Class S/Z 3  
Indeterminate Class Q/S/Z 20  
    29   
TOTAL   453   

 
 

Most of the Haliotis ornament classes represent rather broad time frames that 

include the entire Late Period. Some appear as early as the Middle and MLT Periods and 
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continue to be found into the Late Period. The most time-sensitive ornament classes 

belong to members of the N class, the "Banjo" ornaments. Eleven specimens of Type N6a 

are associated with the period from A.D. 1100 to 1300, or the middle of Late Period 1. 

Two specimens of Type N1a are associated with the period from A.D. 1300 to 1500, Late 

Period 1.  

The 60 individual burial contexts in which shell ornaments were found at CA-

ALA-554 between 2001 and 2015 are presented in this section. In most cases, the skeletal 

elements of the burial were still articulated and there was little evidence of post-

depositional disturbance, such as rodent burrows or plow damage, altering the position of 

the ornaments with relation to the body. Also of interest are the associations of various 

types of Haliotis ornaments with other types of burial goods. Below is a sampling of 

burials containing modified Haliotis artifacts that contain unique specimens and can 

contribute to a better understanding of chronological and temporal associations. A more 

complete breakdown of Haliotis ornaments by burial is available from the 2012 and 2016 

WSA reports.  

 

HA-1 (Field No. 1). Five Haliotis pendants and multiple fragments were 

recovered from Burial HA-1 (Figure 35). Four of these pendants can be classified as 

Type S7aII or Type Q5aII with two centralized terminal perforations (one at each end). 

The perforations are on either end rather than next to one another. The fifth pendant has 

four perforations (two at each end) similar to the third example of Type Q15aII, but still 
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mostly resembles Type Q5aII in shape. In addition, 345 Olivella shell beads (Types A1a, 

A1b and M1c) were recovered from the burial. 

 

Figure 35 - Haliotis pendants recovered from Burial HA-1 

 

HA-3 (Field No. 3). Three Haliotis pendants were recovered from Burial HA-3. 

Two of the pendants can be classified as Type S1b Haliotis cracherodii “shield” pendants 

with incised edges and no perforations (Figure 36). An alternative classification based on 

shape may be Type AA3b without the perforations.  The third specimen was originally 

described as a narrow, unperforated Haliotis pendant with incised edges on the interior 

portions of both long sides. Since there is no picture, it is difficult to assign a specific 

type with S, Q or Z Class pendants all possibilities. 
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Figure 36 - Haliotis cracherodii "Shield" pendants recovered from Burial HA-3  

 

Burial 1. B1 contained five disk or oval shaped Haliotis ornaments (Type K2) 

with single, biconical perforations. The pendants are made from Haliotis rufescens. The 

five pendants were concentrated around the neck area, along with a number of Olivella 

beads. The beads and pendants are Late Period 1 assemblage.  

 

Burial 5. B5 contained one disk or oval shaped Haliotis ornament  (Type K) with 

a single peripheral perforation. It was made from Haliotis indeterminate. The pendant 

was recovered from the burial matrix along with Olivella beads. The pendant is consistent 

with the Late Period 1 bead lot from B5.  
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Burial 17. Three Haliotis ornaments were recovered from B17. One Tear-drop 

pendant of the AF series was found in B17 in two pieces, each piece was placed over an 

eye orbit (Figure 37). The fragments refit together showing a whole pedant with incised 

edges on one edge of ventral surface. No perforation was observed. The ornament was 

made from Haliotis cracherodii or Haliotis fulgens. Two other pendants of the S or Z 

series were recovered from B17. Both had single top terminal central perforations on the 

dorsal side, with worn, slightly noticeable incised edges on a small area of the ventral 

side. The pendants were made on Haliotis rufescens. The S or Z series pendants were 

found below the right humerus. The S series pendants may suggest a Late Period 1 date, 

however the somewhat temporally mixed bead lot but contained Class F and G beads 

with analysis leaning towards either Phase 2B or 4 of the Middle Period.  

 

Figure 37 - Burial 17 displaying in-situ Haliotis Ornaments over each eye orbit at CA-ALA-554 
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Burial 45. Two Oval pendants (Type AA2bI) were found within B45. Both are 

examples of the "scarab" AA type pendant; both were grooved lengthwise with the line 

halving the pendants. The pendants are made from an indeterminate Haliotis. The 

associated shell bead lot is characteristic of the Late Period 1 based upon the presence of 

Type B2 and a variety of Class M beads. An associated bone collagen median 2-Sigma 

calibrated AMS date of A.D. 1483 (Jelmer Eerkens pers comm. 2014), places the burial 

during the Late Period 1C. This associated data helps provide a potential temporal 

reference of Late Period 1C for the Type AA2bI shell pendant.  

 

Burial 47. Fourteen Haliotis ornaments were recovered from B47. B47 contained 

six disk or oval shaped ornaments of Type K2bII or Type AF4b. The pendants exhibited 

incised edges and single top terminal central perforations. One specimen contained cross-

hatching on outer (dorsal surface). Most of the pendants were made from Haliotis 

rufescens. Six Class S pendants were also recovered. They were rectangular pendants 

with single top terminal central perforation along the long axis. The pendants were made 

from Haliotis rufescens. Two Class Z pendants were also recovered. They were 

characterized by a single top terminal central perforation on the long edge. One had 

decorative perforations on each side of pendant (28 in all) with vertical lines dividing the 

perforations. Side etching was also present along the edges. The pendants were made 

from Haliotis rufescens. The pendants were concentrated at the cranium, along with a 

number of spire-lopped beads, stone pipe fragment, and bird bone whistles. The 

associated shell bead lot is characteristic of the Late Period 1 based upon the presence of 



 

 
  220 

a variety of Class M beads. An additional bone collagen median 2-Sigma calibrated AMS 

date of A.D. 1411 (Jelmer Eerkens pers comm. 2014), places the burial during the start of 

the Late Period 1C. These associated dates assist in refining the Type K2/AF and Type Z 

shell ornament typologies to a more specific timeframe.  

 

Burial 59. Two Type S1b pendants were recovered from B59. The pendants did 

not have perforations, but contained incised edges. The pendants were made from 

Haliotis rufescens. The pendants were recovered from the cranial area, along with a 

number of Olivella beads. The bead lot is characteristic of Middle Period horizons, and 

an associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1050 (Jelmer 

Eerkens pers comm. 2014), places the burial during the MLT Period The S series 

pendants may suggest a Late Period 1 date. 

 

Burial 68. Five Haliotis pendants were recovered from Burial 68. Three of the 

pedants were oval (Type AA2aIV). They were also similar to Type O1a3. One pendant 

was a smaller pendant with single top terminal central perforation. Asphaltum was 

present. Two of the other Oval pendants were asphalted together lengthwise in a shingled 

pattern. There was a single top terminal central perforation on both. Two of the pendants 

were made either from Haliotis cracherodii or Haliotis fulgens. B68 also contained a 

"banjo" ornament of the Type N6aIII. It had one top terminal central perforation, and one 

side edge perforation, both of which were ventrally drilled. The "feet" or "hooks" at base 

of the pendant were intact. The "banjo" pendant was made from Haliotis rufescens. 
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Another ornament of the Type Q1a or similar was recovered. It was a small pendant with 

a large perforation at top central portion. It can be characterized by a pentagonal shape 

with some asphaltum was present. It was made from Haliotis rufescens. Two other 

"banjo" ornament fragments (a head fragment and a base fragment) were also recovered. 

The pendants were recovered from the burial matrix, along with a number of Olivella 

beads (Figure 38). The beads and pendants are Late Period 1 assemblage. 

Figure 38 - Burial 68 showing Haliotis pendants  
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Burial 69. Three Haliotis ornaments were recovered from B69. One oval pendant 

(Type AA2bII) was found near the right shoulder. The pendant was ventrally drilled with 

exterior retouched along the top terminal central perforation. There were V-incised edges 

(tooth-pattern) on the concave (ventral) side. The oval pendant was somewhat sausage 

shaped, so it resembled the Z series (Type Z2b1), and some asphaltum was present. The 

pendant was made from Haliotis rufescens. B69 also contained a disk or oval shaped 

Haliotis ornament (Type K2a1) in the area of the right humerus. It was biconically 

drilled, with a top, terminal central perforation and appeared vesicular on dorsal side. 

Possible asphaltum residue was present. The pendant was made from Haliotis rufescens. 

The third ornament was a Type AF4b variant or Type V2aII. It was found near the right 

fibula. It had a tear drop shape with most of shell epidermis ground off. It was biconically 

drilled, with a top terminal central perforation, and had faint remnants of incised edges. 

The pendant was made from Haliotis rufescens. The pendants were recovered from 

various locations on the body and in the burial matrix, along with a number of Olivella 

beads and two complete pestles. The bead assemblage of Types B and M are Late Period 

1. An associated bone collagen median 2-Sigma calibrated AMS date of A.D. 1452 

(Jelmer Eerkens pers comm. 2014), places the burial during the Late Period 1C. This data 

may assists in temporally placing Type AA2, Z2b, K2a and V2a/AF4 shell ornaments.   

 

Burial 75. Seven Haliotis ornaments were recovered from B75. B75 contained 

two disk or oval shaped Haliotis ornaments with a single peripheral perforation (Type 

K2). The pendants appeared slightly more ovate than Gifford's (1947) type. The pendants 
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were biconically drilled, single top terminal central perforation. Some asphaltum was 

present. One of the pendants was vesicular in nature on convex (dorsal) side. B75 also 

contained two "banjo" ornaments of the Type N1aIII. They had biconically drilled 

perforations: One larger top terminal central perforation and one smaller side edge 

perforation located at the "L" corner of the head and neck of the pendants. The pendants 

had incised edges. Feet at bottom of the pendants were partially broken off. Asphaltum 

was present. Two "banjo" ornaments of the Type N3c were also present. These pendants 

were more asymmetrical at the distal half and end of the pendant that is typical. They 

appeared to be biconically drilled, with two perforations each: One larger top terminal 

central perforation at proximal end and one smaller edge perforation between the base of 

head and neck of pendant. This may have been for connecting a mirrored pair of 

pendants. The convex (dorsal) side of the pendants was vesicular in nature, while the 

convex (ventral) side had grooves and incised areas at the base of pendants, which 

Gifford (1947) described as a double row of punctuations and holes. The pendants were 

made from Haliotis rufescens. The seventh pendant was a Type Abab, Type Ac2b, or 

Type AE3b. It was asymmetrical with a large, biconical, top terminal edge perforation 

that appeared to be damaged. No incised edge was observed. The shape also resembles 

Gifford's (1947) Type Q1bIVg. It was made from indeterminate Haliotis. They were 

concentrated at the cranium, along with a number of Olivella beads. The beads and 

pendants are Late Period 1 assemblage. An associated bone collagen median 2-Sigma 

calibrated AMS date of A.D. 1396 (Jelmer Eerkens pers comm. 2014), places the burial 

during the start of the Late Period 1C. 
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Burial 78A. One Type Z2bII pendant was found within B78A. The base of 

pendant was broken off, and the remainder of the pendant was in fragile condition. The 

pendant was characterized by one dorsally (convex) placed central perforation and one 

edge notch perforation on the distal (lower half) portion. It was made from indeterminate 

Haliotis. The pendant was recovered from the burial matrix, along with pestle and mortar 

(Type A2a) fragments and one spire-lopped bead. The artifacts give the burial a MLT 

terminus post quem date, and an associated 2-Sigma calibrated bone collagen date places 

the burial between the Middle Period Phase 4 and the MLT Period.  

 

Burial 87. Three Type Q series fragments were found in B87. They were made 

from indeterminate Haliotis. The pendants were recovered from the burial matrix, along 

with Olivella beads and bone tools (Figure 39). The shell bead assemblage is not 

necessarily temporally diagnostic, however these particular Type F2/F4 beads have been 

found within Phase 2B and 4 of the Middle Period.  
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Figure 39 - Burial 87 showing Haliotis shell pendants below mandible  

 

Burial 88. B88 contained two "banjo" ornaments of the Type N6aII. One of the 

pendants appeared to be dorsally drilled, with two equal sized perforations. One top 

terminal central perforation was placed at the proximal end and one smaller edge 
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perforation was on the side, mid-pendant. This may have acted as a connection for a pair 

of mirrored pendants. On one of the two pendants, the convex (dorsal) side was vesicular 

in nature with a weathered or broken portion at proximal edge. The "feet" or "hooks" at 

base (distal) end were intact on both pendants. The pendant size is more in line with a 

Type N6aIII, but it lacks the incised edges. The pendants were made from indeterminate 

Haliotis. They were recovered from the matrix of the cremation burial, along with a 

number of Olivella beads. The beads and pendants are Late Period 1 assemblage. 

 

Burial 89A/B. Forty-one Haliotis ornaments were recovered from B89A and 

B89B. Two ornaments were Type K2aIII disk or oval shaped pendants with a single 

peripheral perforation. One specimen has only a single top terminal central perforation, 

while the second has three perforations: One was a top terminal central perforation, one a 

smaller, off-center unenclosed terminal or edge perforation near the bottom, and one 

smaller off-center unenclosed terminal or edge perforation at the top of the pendant. 

Some asphaltum was present, and partial epidermis was present. The edges did not 

appear incised. The latter pendant could be placed in the K7 or K8 series category due to 

its three perforations. B89 also contained 16 Type Q2aIII pendants. Incised edges were 

present on these pendants although they are not shown in Gifford's (1947), but the 

pendants have the Type Q2aIII shape. The incised edges were on the ventral (concave) 

side. A single top terminal central perforation is present on all the pieces. Seven of the 

pendants had unenclosed perforations due to damage to the top edge. Asphaltum was 

present on all of the pendants. The majority of shell epidermis was present on most. The 
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pendants were made from Haliotis cracherodii and Haliotis fulgens. Also within B89 

were four pendants Type S2aI or Type S2bI. The pendants were ventrally drilled with 

exterior retouching, and had single top terminal central perforations. Faded incised edges 

on the concave (ventral) side suggest that the ornaments were closer to the Type S2bI 

pendants. Two of the pieces retained most of the shell epidermis, while the other two had 

only slight traces of epidermis. One piece was broken along the perforation. The pendants 

were made from Haliotis cracherodii and Haliotis fulgens. Six Type S2aIII (narrow 

variant) or Type S2bI were also recovered from B89. The pendants were closer to Type 

S2bI because they had incised edges. Incised edges were on the ventral (concave) side. A 

single top terminal central perforation was characteristic of all the pieces, but two 

specimens have damaged perforations. Asphaltum was present on all the pieces. The 

majority of shell epidermis was present on most. The pendants were made from Haliotis 

cracherodii and Haliotis fulgens. Eleven Type S2aIII (wide variant) or Type S2bI 

ornaments were also found in B89. The pieces more closely resembled Type S2bI 

ornaments because of their incised edges. Incised edges were on the ventral (concave) 

side. A single top terminal central perforation was present on all of the pieces, but five 

specimens had damaged perforations due to breakage or weathering. Asphaltum was 

present on all the pendants, and most still had the majority of shell epidermis present. The 

pendants were made from Haliotis cracherodii and Haliotis fulgens. Two Type S7aII 

ornaments were also recovered from B89. These had ventrally drilled perforations. One 

piece had a top (proximal) terminal central perforation, and one had a bottom (distal) 

terminal perforation that was slightly off center. The latter perforation had suffered some 
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damage. Incised edges were on the ventral (concave) side. One piece had a third, smaller 

top (proximal) terminal, corner perforation. Asphaltum appeared to be present. The 

majority of shell epidermis was present on one piece, while the other lacked a significant 

portion of it. The pendants were made from Haliotis cracherodii or Haliotis fulgens. All 

of the pendants were concentrated at the cranium, along with a number of spire-lopped 

beads (Figure 40). The associated beads (Types A1c, B1) and pendants are generally 

representative of a Late Period 1 assemblage, although 1 Type F4 bead was recovered.  

 

Burial 93. B93 contained a single Type K4aI Haliotis pendant. It had one central 

perforation and one top terminal central perforation. The pendant is made from an 

indeterminate Haliotis. The pendant was from the burial matrix, but there were also 

Olivella bead clusters in the neck and pelvis regions. The bead lot is somewhat 

temporally mixed, but suggests a Middle Period Phase 4 date, while the K pendant may 

date the burial to the Late Period 1. However, an associated bone collagen median 2-

Sigma calibrated AMS date of A.D. 1089 (Jelmer Eerkens pers comm. 2014), places the 

burial during the MLT Period.  
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Figure 40 - Burial 89 showing Haliotis pendants concentrated at or around the cranium  
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Burial 98. B98 contained five Haliotis pendants. One disk or oval shaped Haliotis 

ornament with a single peripheral perforation (Type K2aIII). The piece was more oblong 

than normal. It was found in four fragments. It had a single top terminal central 

perforation. There were also three other disk or oval shaped Haliotis ornaments (Type 

K2bII). They were ventrally drilled, with single top terminal central perforations. 

Weathered incised edges were visible on the ventral side of pendants. Another oval 

shaped pendant with a single peripheral perforation (Type K2bIII) was recovered from 

B98. It was ventrally drilled, with a single top terminal central perforation. Incised edges 

were present, but incising was only visible on one half of the ventral side of pendant. All 

of the pendants were made from Haliotis rufescens. The pendants were found near the 

cranium, along with mortar bowl fragments and a number of spire-lopped beads (Figure 

41). The assemblage trends towards Late Period 1 along with the associated Type A1a 

Mortar. 
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Figure 41 - Burial 98 showing mortar bowl fragments atop and around burial, and Haliotis pendants 

around cranium 

 

Burial 108. Three Haliotis pendants with biconically drilled, central single 

perforation (Type K1f) with notched edges all around ventral side of pendant were 
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recovered from the burial. The shape also resembles Type S5bII pendants. The pendant 

was made from an indeterminate Haliotis. The pendants were recovered from the burial 

matrix and temporally belong to the MLT Period or Late Period 1. In addition, a 2-Sigma 

calibrated bone collagen median date of A.D. 1099 places the burial during the MLT 

Period.  

 

Burial 114. B114 contained a total of six Haliotis pendants. One can be classified 

as a disk or oval shaped Haliotis ornament (Type K2bII or Type K2bIII). The pendant 

had a single, top terminal central perforation with incised edges on its ventral side. There 

was a slight break at top of pendant where the perforation was located. Some possible 

asphaltum was also present. B114 also contained four "banjo" ornaments of the Type 

N2bII. The pendants were asymmetrical, with incised edges on rounded head side. The 

non-incised edges had been ground smooth. The pendants mirror one another and 

probably occur as pairs. The base or "feet" were intact. The pendants had single top 

terminal central perforations. The pendants were made from Haliotis rufescens. A 

pendant of the Type Q7b3 or similar was also recovered from B114. The pendant had one 

large bottom perforation and one large top terminal central unenclosed perforation. Both 

may have broken in past and were ground or smoothed. A smaller third perforation is 

present at the mid-edge of the pendant, indicating it may have been worn horizontally. 

All perforations appeared biconical in nature. Incised edges were present on one ventral 

side of the pendant. The epidermis on the dorsal side had been ground off, and there was 

an area of possible asphaltum. The pendant was made on indeterminate Haliotis. All of 
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the pendants were found in the chest area, along with mortar bowl fragments and a 

number of spire-lopped beads. An associated bone collagen median 2-Sigma calibrated 

median AMS date of A.D. 1430 (Jelmer Eerkens pers comm. 2014), places the burial 

during the Phase 1C of the Late Period. This further substantiates the temporal 

association with the bead and pendant lots and their assigned typologies. 

 

Burial 117. Seventy-two Haliotis ornaments were recovered from B117. B117 

contained two "banjo" ornaments of the Type N6aIII or Type N6aII. The pendants had 

one top terminal central perforation at the proximal end and one edge perforation at mid-

side, which may have been for connecting a mirrored pair of pendants. Each pendant is 

missing one of its "feet" at base of pendant. They might be classified as Type N6aII due 

to a lack of incised edges on the ventral side of pendant. However, the size was within the 

parameters of the Type N6aIII. The pendants were made from Haliotis rufescens. Eight 

pendants of the Type Q2aIII were also recovered. These pendants have a characteristic 

single top terminal central perforation with incised edges on ventral side. The majority 

had a recognizable amount of epidermis on the dorsal (convex) side. A few may have 

been made from Haliotis rufescens due to the lack of epidermis, but some appeared to 

have been made from Haliotis cracherodii. Some asphaltum was present on these 

pendants. B117 also contained 27 pendants of the Type S2aIII. Three of these had small 

lateral incised edges on the ventral (convex) side. The others (n=10) had larger lateral 

incised edges on the ventral side. These pendants were made from various Haliotis shell. 

34 pendants of the Type S2bI were present. Most (n=30) of these were biconically 
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drilled, with single top (proximal) terminal central perforations. Four of these pendants, 

in addition to being biconically drilled, with a single top (proximal) terminal central 

perforation, had "V" incised edges (tooth-like hatched pattern). The dorsal (convex) side 

exhibited angular striations from grinding/smoothing. The epidermis was ground off on 

several of pendants, so it is more difficult to determine Haliotis species. B117 also 

contained one pendant of the Type S7aII. It had a top (proximal) terminal central 

perforation and one small bottom (distal) perforation. Lateral incised edges were evident. 

It was made from Haliotis rufescens. All of the pendants were found near the base of the 

cranium, along with a number of spire-lopped beads. The assemblage of beads (Class A, 

B and M) and pendants are characteristic of the Late Period 1.  

 

Burial 118. 31 Haliotis ornaments were recovered from B118. B118 contained 

two "banjo" ornaments of the Type N3c or Type N6 variant. One of the pendants had 

only a single top terminal central perforation, while the other has a second mid-side edge 

perforation at corner of head and neck of pendant. Both have less pronounced broad 

curved arch-like horizontal notching at base of pendant. One of the specimens has more 

of a comb or tooth-like pattern at the base. Both pendants also had burned, carbonized 

material adhering to the neck portion of the pendant on both dorsal and ventral sides. 

B118 contained five "banjo" ornaments of the Type N6bIII, or may also be a variant of 

Type N5 or Type N1aIII. The pendants had one top terminal central perforation and one 

side edge perforation. Most of the pendants are fragmented with pendant proximal and 

medial portions present. Most of the "feet" or entire bases are missing. Some asphaltum 
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was present. B118 also had seven "banjo" ornaments of the Type N6cI. They have a 

single top terminal central perforation. Some of the pendants have incised edges on one 

side and a second unenclosed and enclosed mid-side edge perforation. Base of pendants 

has multiple hooks across horizontal axis. Some were missing. Some asphaltum was 

present. Five pendants of the Type Q32 were also recovered from B118. Two of these 

were fragmented. The pendants had four to six perforations aligned horizontally at wide 

ends of the pendants. Some of the perforations are unenclosed due to weathering or 

breaking. Some asphaltum was present. Two Type S2aII pendants made of indeterminate 

Haliotis were also recovered. They had a single top terminal central perforation. The 

pendants were highly weathered, so may have been Type S7aII. Asphaltum was present. 

A pendant of the Type S2bI was also among the assemblage. It had a single top terminal 

perforation that was slightly off-center. The opposite end was broken. There were incised 

edges on both sides of ventral side. The epidermis almost completely ground down. Some 

asphaltum was present. In addition, there were four clear Type S7aII pendants. There 

were also two additional fragments of this type. The pendants had a single top terminal 

central perforation and a single bottom terminal central perforation. Some asphaltum was 

present. Two pendants had unenclosed perforations that were broken. B118 also 

contained four pendants generally of the Q or S types. The pendants were made from 

Haliotis rufescens. One Type J10a pendant was also recovered from B118. The pendant 

had more of a curve on one side. There was a single top terminal central perforation and a 

single bottom terminal central perforation. The type is similar to Type S7aII. Some 

asphaltum was apparent. It was made on indeterminate Haliotis. The pendants were 
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recovered from the burial matrix along with a number of Olivella beads and mortar bowl 

fragments (Figure 42). An associated bone collagen median 2-Sigma calibrated AMS 

date of A.D. 1420 (Jelmer Eerkens pers comm. 2014), places the burial during the Phase 

1C of the Late Period. This further substantiates the temporal association with the bead 

and pendant lots, and their assigned typologies. 

 

Burial 130. Four Haliotis ornaments were recovered from B130. One tear-drop 

pendant (Type AF5aIII) was found with B130. It had incised edges visible on one side of 

the ventral (convex) side of pendant; the proximal end was broken off, so no perforation 

was visible. B130 also contained one "banjo" ornaments of the Type N6aII. The pendant 

was also similar in shape to Type N6aIII "banjo" ornaments. There were no visible 

incised edges, however the edges were highly weathered, so the presence of incised edges 

cannot be ruled out. Burned residue was present on the dorsal (convex) side of pendant. 

One top terminal central perforation was located at the proximal end, and one smaller 

mid-side edge perforation, which probably served to connect to another pendant. One of 

the "feet" at base of pendant was missing. The pendant was made from Haliotis 

rufescens. A Haliotis pendant of the Type Q2aIII was also recovered from B130. It 

consisted of a larger version of Type Q2aIII with a second side perforation that tapers 

slightly more to distal end of pendant. This kind of double perforation placement is also 

found on Type S10aI (Gifford 1947). 
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Figure 42 - Burial 118 showing mortar bowl fragments atop burial, and Haliotis pendants 

concentrated near waist/pelvis and next to upper vertebrae  

 

There is a single top terminal central perforation on the longer of the two short 

ends, and one mid-side edge perforation, which probably served to connect another 

pendant. It was made from Haliotis rufescens. Another Type Q7aIII or Type S7aII 
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pendant was recovered. It also has a double perforation placement that is similar to the 

Type S10aI (Gifford 1947). The pendant shape is most similar to Type S27 (a smaller 

variant). The pendant had a single top terminal central perforation, and one mid-side edge 

perforation, used for connecting another pendant. It was made from Haliotis rufescens. 

The pendants were recovered from cranium, along with bone awls, serrated deer scapulae 

and pestle fragments. An associated bone collagen median 2-Sigma calibrated AMS date 

of A.D. 1483 (Jelmer Eerkens pers comm. 2014), places the burial during Phase 1C of the 

Late Period. This helps correlate the Late Period temporal association with the beads. 

Burial 139. Eight Haliotis ornaments were recovered from B139. B139 contained 

a disk or oval shaped Haliotis ornament with a single peripheral perforation (Type 

K2aIII). The pendant was biconically drilled, with a single top terminal central 

perforation. The subtype has a slightly more rectangular shape. Much of epidermis on the 

dorsal surface was ground down. There were also two other similar pendants (Type K2bII 

or Type K2bIII). The pendants both had single, top terminal central perforations. Incised 

edges were present on ventral side of the pendants, and their dorsal surfaces were ground 

down somewhat. Two Type K6 Haliotis pendants (One Type K6aI or possibly Type 

AA5a, and a Type K6bIII) were also recovered. The first one had two biconically drilled 

top perforations on either side of the proximal end of pendant (i.e., on the same horizontal 

plane). The pendant had the shape of a Type K5aI, but closely resembles a Type AA5a, 

but is lacking a third, lower perforation, typical of this type. The second had two top 

terminal central perforations placed slightly further apart than is typical (Gifford 1947), 

and resembles the spacing of a Type K6aI pendant. It had slight incised edges on its right 
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upper ventral side. It could also be confused with Type AA5a pendants. B139 also 

contained two "banjo" ornaments of the Type N6aII. The pendants had the typical double 

perforations: One top terminal central perforation and one mid-side edge, which probably 

served to connect to another pendant. No incised edges were apparent. The distal end of 

the pendants had missing "feet," as they appeared to be purposefully cut or ground 

straight across the base of neck. Possibly the distal hooks were broken and then ground 

down afterwards. The bottom (distal) corner of one of pendants is broken. One additional 

"banjo" ornament of the Type N6aII was recovered from B139. The top proximal corner 

of the pendant was chipped off. The pendant had one top terminal central perforation and 

one mid-side edge perforation, which probably served to connect to another pendant. 

Weathered and faded incised edges were present on the ventral surface. The "hooks" or 

"feet" at distal end were both intact. All of the pendants were made from Haliotis 

rufescens. The pendants were concentrated around the cranium area, along with a number 

of spire-lopped beads (Figure 43). An associated bone collagen median 2-Sigma 

calibrated AMS date of A.D. 1550 (Jelmer Eerkens pers comm. 2014), places the burial 

during Phase 2 of the Late Period. This helps correlate the Late Period temporal 

association with the beads, although the Phase 2 date is slightly later than the beads 

suggest. The Class N “Banjo” pendants are indicative of the Late Period 1. 
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Figure 43 - Burial 139 showing mortar bowl atop burial, and Haliotis pendants around the cranium 

and shoulder area  
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Burial 143. B143 contained one Type Q1aI pendant. It had a single top terminal 

central perforation. There were no incised edges. It was made from indeterminate 

Haliotis. The pendant was found in the burial matrix, along with a number of Olivella 

shell beads. The bead lot is somewhat characteristic of the MLT Period or other various 

Middle Period phases. The Class Q pendant itself is not temporally diagnostic, however, 

an associated bone collagen median 2-Sigma calibrated AMS date of A.D. 635 (Jelmer 

Eerkens pers comm. 2014), places the burial during Phase 3 of the Middle Period. This 

helps correlate the Middle Period temporal association with the beads.  

 

Burial 152. Two Haliotis ornaments were recovered from B152. One large, 

crescent shaped pendant (Type AP2) was recovered from B152. The pendant was cut or 

shaped from the lip of an indeterminate Haliotis shell. It was biconically drilled, with a 

larger perforation at proximal end of pendant. There was a notched, comb-like incision 

on the blunt proximal edge (a variation that is not illustrated by Gifford 1947). The distal 

end appeared to be shaped to a point (Figure 44). The second pendant was a Type AP2aII 

variant. It was a large curved pendant, cut or shaped from lip of Haliotis shell. It was 

biconically drilled with a large perforation at proximal end of the pendant. It had a 

notched, comb-like incision on the blunt proximal edge, and the distal end was shaped to 

a point. It was made from Haliotis rufescens. The pendants were found in the burial 

matrix along with flaked stone, Olivella beads, and 10 whole abalone shells (Figure 45). 

One of the 10 whole abalone shells contained a pendant cut-out from the interior surface 

(Figure 46). Outside of the low in number Type G3 beads that can be tentatively assigned 
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to the Middle Period, the other artifacts are not necessarily temporally diagnostic. 

However, the depth of the burial and its close association with other Middle Period 

burials seems to suggest that the burial dates to the Middle Period. A future AMS bone 

collagen date along with dating of the shell beads and pendant would greatly assist in 

temporally placing this burial.  

 

 

Figure 44 - Type AP2aII Haliotis pendant from Burial 152 at CA-ALA-554  
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Figure 45 - Burial 152 displaying in-situ whole Abalone shells alongside body at CA-ALA-554 
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Figure 46 - Haliotis pendant cut-outs from whole Abalone shell from Burial 152 at CA-ALA-554 

 

Burial 157. One pendant of the Type S5bII was recovered from B157. It has a 

single central perforation with slight incised edges. The pendant corners slightly rounded. 

The pendant was made on indeterminate Haliotis. The pendant was found along with a 

number of Olivella beads from the burial matrix. The bead lot is somewhat temporally 

mixed leaning towards either Phase 2B or 4 of the Middle Period. However, an associated 

bone collagen median 2-Sigma calibrated AMS date of A.D. 1106 (Jelmer Eerkens pers 

comm. 2014), places the burial during the MLT Period. The S series pendant by itself in 

this case may not be diagnostic, but sometimes suggests a Late Period 1 date. 

 

Burial 159. Three Haliotis ornaments were recovered from B159. One pendant of 

the Type Q2aIII or similar was recovered from B159. The pendant had a single terminal 
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central perforation. The pendant tapers to a rounded point at its distal end. The pendant 

was made on indeterminate Haliotis. One pendant of the Type S5bII was recovered from 

B159. It had a square shape with a central perforation. The edges were too exfoliated to 

determine if there was edge incision. The pendant was made on indeterminate Haliotis. 

One Type J1c pendant was also recovered. It was a disc or oval with a large center 

perforation. It was made on indeterminate Haliotis.  The pendants were found along with 

a number of Olivella beads from the burial matrix. An associated bone collagen median 

2-Sigma calibrated AMS date of A.D. 670 (Jelmer Eerkens pers comm. 2014), places the 

burial during Phase 3 of the Middle Period. This helps further substantiate the Middle 

Period associated between Class F and G beads and the Middle Period at CA-ALA-554. 

 

Burial 160. Five complete Haliotis pendants and one fragment of a pendant were 

recovered from B160. One Type Q13b pendant was recovered from B160. This was the 

closest type match shape-wise. The pendant had a central perforation and was fragmented 

with exfoliated layers. The pendant was made from indeterminate Haliotis. Another 

pendant of the Type Q2aIII was also recovered. The pendant was an elongated rectangle 

in shape, with a single top terminal central perforation. The pendant was made from 

indeterminate Haliotis. A third pendant of Type Q2aIII or similar was also in B160. It 

was a rectangular pendant with one perforation at the short end with the remainder of the 

body missing, and was very exfoliated. It best resembled the top third of a Type Q2aIII 

pendant. The pendant was made from indeterminate Haliotis. A pendant of the Type 

S2aII was also recovered. It had a single, biconically drilled, single top terminal central 
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perforation. The top portion of pendant was broken off so the perforation enclosure is 

missing. The pendant was made from indeterminate Haliotis. The fifth complete 

ornament was a Type P1a or P1b. It had a single top terminal central perforation. It was 

an irregular trapezoid in shape, with no incised edges. It may also be an O series variant. 

The pendant was made from Haliotis rufescens. One B160 indeterminate Haliotis 

pendant fragment was also recovered. The pendant appeared to be rectangular in shape. 

The top half of the pendant was missing, so it could not be determined if a perforation 

was present. The pendants were found in the burial matrix, along with a number of 

various types of bone implements, and Olivella shell beads. An associated bone collagen 

median 2-Sigma calibrated AMS date of A.D. 650 (Jelmer Eerkens pers comm. 2014), 

places the burial during Phase 3 of the Middle Period. This helps further substantiate the 

Middle Period associated between Class F and G beads and the Middle Period at CA-

ALA-554. The variation in pendant types alone does not provide solid temporal 

associations.  

 

Burial 169. Six Haliotis ornaments were recovered from B169. One pendant of 

the Type S2aI was recovered from B169. The pendant had a large single, biconically 

drilled, top terminal central perforation. The dorsal side was vesicular in nature, and the 

epidermis was ground down making categorization indefinite. The pendant was made 

from indeterminate Haliotis. Another pendant of the Type S2aII was also recovered. The 

pendant had a shape similar to Type S2bI pendants. It had a single top terminal central 

perforation with no incised edges. The pendant was made from indeterminate Haliotis. 
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Four pendants of the Type S2bI were also recovered from B169. Three of them had 

single top terminal central perforations, and they were edges on ventral side of pendants 

were incised. One of the specimens may be classified as Type Q1bIV. A fourth had a 

single top terminal central perforation, but with a "Zig-zag" (V) incised edge on ventral 

side. The pendants were made from indeterminate Haliotis. The pendants were found 

under the right humerus and left scapula, along with Olivella shell beads. In addition, a 

bone collagen 2-Sigma median calibrated AMS date of A.D. 1484 (Jelmer Eerkens pers 

comm. 2014) places the burial within Phase 1C of the Late Period, helping to substantiate 

the temporal bead association and possible the Type S pendants. 

 

Burial DN-B12. Four Haliotis pendants were recovered. Two Type N6aIII and 

two Type N6bIII pendants were recovered from burial DN-12 and were observed in-situ 

around the neck area (Figure 47). Two of the pendants have the traditional two (paired) 

terminal edge prong or incurved horn design as shown in Gifford (1947: 83), while the 

other two pendants have additional prong(s)/incurved horns at the terminal end between 

the two edge prongs/incurved horns. The middle incurved horns are smaller and appear 

slightly broken. The epidermis on the dorsal (exterior) side of the pendants have been 

ground off, however a few reddish colored areas not completely ground down could 

indicate the pendants were made of Haliotis rufescens.  

Specimen 1 is a typical Type N6aIII pendant in design with paired incurved horns 

located on either terminal edges of the distal end of the pendant. There is however, only a 

small portion of the proximal ventral edge surface to the left of the perforation that is 
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incised (approximate 19.18 mm section). Two perforations are noted on this pendant. 

One is a dorsally drilled with interior retouch, top (proximal) terminal central perforation 

measuring approximately 2 mm in diameter. The second is a dorsally drilled with interior 

retouch, side terminal perforation located just above the “neck” of the pendant. It 

measures approximately 2.05 mm in diameter. The majority of the epidermis is ground 

off, however a small portion of red coloring remains indicative of the Haliotis rufescens 

species. Small portions on the distal portion of the pendant show remnants of asphaltum 

on the ventral (interior) side and along and onto the dorsal surface. 

 

 

Figure 47 - View of in-situ Type N6b Banjo Haliotis Pendants lying atop Burial DN-B12 from CA-

ALA-554  



 

 
  249 

 
Specimen 2 could be classified as a possible Type N6bIII pendant based upon two 

crescents formed by incurved horns and are notched between crescents. The two inner 

horns/prongs are broken off at the edges distorting the visibility of the crescent shape. 

Incised edges are present along the ventral edges of the pendant. Two perforations are 

observed on this pendant. One is a larger dorsally drilled with interior retouch, top 

(proximal) terminal central perforation measuring approximately 2.69 mm in diameter. 

The second is a dorsally drilled with interior retouch, side terminal perforation located 

just above the “neck” of the pendant. It measures approximately 2.06 mm in diameter. 

The majority of the epidermis is ground off, however a small portion of red coloring 

remains indicative of the Haliotis rufescens species. Asphaltum is present on the distal 

portion of the pendant on the dorsal (exterior) surface. The section of asphaltum measures 

20.96 by 17.6 mm.  

Specimen 3 could also be classified as a possible Type N6bIII pendant based 

upon the pair of terminal edge incurved horns at the distal end of the pendant, as well as 

the remnants of a broken middle prong between the two incurved horns. The inner 

horn/prong is broken off at the edges distorting the visibility of the crescent shape. 

Incised edges are present along the ventral edges of the pendant. Three perforations are 

observed on this pendant. One is a larger dorsally drilled with interior retouch, top 

(proximal) terminal central perforation measuring 3.15 mm in diameter. The second is a 

dorsally drilled with interior retouch, side terminal perforation located just above the 

“neck” of the pendant. It measures approximately 2.93 mm in diameter. The third is a 

smaller dorsally drilled with interior retouch, distal terminal semi-central perforation. It is 
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located just above the approximate location of where another interior incurved prong may 

have once been located at the distal end of the pedant. The perforation measures 

approximately 1.06 mm in diameter. The majority of the epidermis is ground off, 

however a small portion of red coloring remains indicative of the Haliotis rufescens 

species. Asphaltum is present on the distal portion of the pendant on the dorsal (exterior) 

surface. The section of asphaltum measures 26.35 by 17.38 mm. A small section of 

asphaltum is also present at the corner edge of the proximal portion on the dorsal 

(exterior surface) approximately halfway down the “head” portion of the pendant 

measuring approximately 5.2 mm is diameter. A third area of asphaltum is located on the 

ventral (interior) surface at the central distal edge of the pendant. It measures 13.71 mm 

in length by 4.04 mm in width.  

Specimen 4 is also a typical type N6aIII pendant in design with paired incurved 

horns located on either terminal edges of the distal end of the pendant. There is however, 

like specimen 1, only a small portion of the proximal ventral edge surface to the left of 

the perforation that is incised (approximate 24.25 mm section). Two complete and one 

partially-drilled perforations are noted on this pendant. Of the two complete perforations, 

one is a dorsally drilled with interior retouch, top (proximal) terminal central perforation 

measuring approximately 1.8 mm in diameter. The second is a dorsally drilled with 

interior retouch, side terminal perforation located just above the “neck” of the pendant. It 

measures approximately 1.83 mm in diameter. The third is a partial, dorsally drilled edge 

perforation, referred to as punctation, located just above the neck of the pendant on the 

opposite side of the aforementioned perforation. The perforation measures approximately 
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1.95 mm in diameter and is ovoid in shape. The majority of the epidermis is ground off, 

however some orangish brown discoloration on the dorsal surface may be indicative of 

the Haliotis rufescens species. While carefully cleaning the dirt from the pendant an 

interesting find was made, as the distal ventral (interior) portion of the pendant illustrates 

a unique design with five small circular Olivella shell beads which can be seen resting on 

the interior surface of the pendant originally held in place with asphaltum (Figure 48). 

 

Figure 48 - Olivella shell beads asphalted to ventral distal end of Class N Banjo Haliotis pendant from 

Burial DN-B12  

 



 

 
  252 

Below the beads, remnants of asphaltum were noted. The Olivella shell beads can 

most likely be classified as either type K1 Cup or K2 Bushing beads based on their 

metrics. 

 A Late Period 1 date can be assigned to the burial, based on the shell bead and 

“Banjo” shell pendant typologies recovered.  

 

Burial DN-B21. Eighteen complete or somewhat fragmented Haliotis shell 

pendants were recovered during excavation and were observed within the burial matrix, 

and within in-situ and provenienced locations. Three of the pendants fall under Class K 

Perforated Haliotis Disk or Oval Pendants, while the remaining 15 are Class S 

Rectangular Haliotis Ornaments. Of the three Class K pendants, one can be identified as 

Type K2aIII Haliotis indeterminate plain edge pendant with a single peripheral 

perforation with the epidermis ground-off the dorsal surface. The dorsal and ventral 

surfaces contain slight evidence of asphaltum or resinous adhesive. The other two Class 

K pendants can be identified as Type K2bIII Haliotis indeterminate incised edge 

pendants with a single peripheral perforation with the epidermis ground-off the dorsal 

surface. The dorsal and ventral surfaces contain slight evidence of asphaltum or resinous 

adhesive along the edges. Of the two Type K2bIII pendants, one is broken atop one edge 

where the perforation would have been located. The 15 Class S pendants can be 

identified as Type S3aII Haliotis indeterminate plain edge pendants with a single 

perforation located along the central edge of the long side of the pendant with the 

epidermis ground-off the dorsal surface. The dorsal and ventral surfaces of most the Type 



 

 
  253 

S3aII pendants contain evidence of asphaltum or resinous adhesive. In addition, 

approximately 50 small Haliotis and other unidentified shell fragments were also 

recovered. The presence of Class K beads suggests a Late Period Phase 1 timeframe. This 

may assist in assigning Class K Haliotis shell pendants to the Late Period.  

 

Burial DN-B22. Six complete or somewhat fragmented Haliotis shell pendants 

were recovered during excavation and were observed within the burial matrix, and within 

in-situ and provenienced locations. Three of the pendants fall under the category of Class 

AF Teardrop-Shaped Haliotis fulgens Ornaments, while the other three can be described 

as variations of Types AG1a. The Teardrop ornaments included incised edges and did not 

have any perforations. One of the three Type AG1a pendants included a small central 

edge perforation, while another was partially broken on the midway point of the long 

edge where a perforation or notch may have been present. The third pendant was 

fragmented. Burial DN-B22 represents a particular mortuary practice with the placement 

of Haliotis teardrop pendants over each eye (Figure 49). The third smaller AF Teardrop 

ornament was located around the neck area of the burial under the chin. Although low in 

number, the presence of associated Class F beads may represent a Middle to MLT 

temporal association. 
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Figure 49 - Burial DN-B22 displaying in-situ Haliotis Ornaments over eyes at CA-ALA-554 

 

Burial DN-B23. Thirteen complete or somewhat fragmented Haliotis shell 

pendants were recovered during excavation and were observed within the burial matrix, 

and within in-situ and provenienced locations. Three of the pendants are classifiable as 

Type K1b Perforated Haliotis Indeterminate Disk or Oval, with a central perforation and 

very weathered incised edges. The pendants are weathered, somewhat broken and 

exfoliated, and the epidermis has been ground off or weathered away. Possible asphaltum 

is present on both sides. One of the three was recovered from the cervical vertebrae 

(Figure 50), another by the left elbow, while the other was recovered near the cranium. 

Two Type S2a Rectangular Haliotis Ornaments with a plain edge and perforation 

on the short edge were recovered in the cervical vertebrae along with one of the Type 

K1b pendants. One of the two pendants is broken on one of the short ends and the 

perforation is not present. An alternate type may be Q2a Trapezoidal Haliotis Ornament 
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with a plain edge. The pendants are weathered and the epidermis is ground off. Possible 

asphaltum is slightly present on both sides. 

 

Figure 50 - Burial DN-B23 showing Haliotis ornaments and Olivella shell beads along and aside 

spinal column  

One Type U2a Triangular Haliotis Indeterminate Ornament with a plain edge and 

a single dorsal cone perforation at the broad end was recovered near the cranium. The 

pendant is weathered, the epidermis is ground off, and the terminal portion of the narrow 

end is broken. An alternate type may be Q2a Trapezoidal Haliotis Ornament. 

One Type Q1a Trapezoidal Haliotis Indeterminate Ornament with a plain edge 

and a single biconical perforation at the narrow end was recovered within the ribs. The 

pendant is weathered, the epidermis ground off, and is slightly exfoliated and broken. The 

pendant also resembles a Type S2a Rectangular and a Type AA2a “Oval” with One or 

More Sides Straight Haliotis Ornament. Possible asphaltum is present on both surfaces. 

Two additional Type U2a Triangular Haliotis Indeterminate Ornaments (with a 

plain edge and a single perforation at the broad end) were recovered by the right 
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shoulder. The pendants are weathered with the epidermis ground off, and are slightly 

exfoliated and broken with a chalky texture. The pendant also resembles a Type Q2a 

Trapezoidal Haliotis pendant. 

One additional Type U2a Triangular Haliotis Indeterminate ornament with a plain 

edge and a single perforation at the broad end was recovered in and around the mouth. 

The pendant is weathered with the epidermis ground off, and is slightly exfoliated and 

broken with a chalky texture. The pendant also resembles a Type Q2a Trapezoidal 

Haliotis pendant.  

One Type S2b Rectangular Haliotis Indeterminate Ornament with slightly incised 

edges present on the ventral surface of the short sides and a single biconical perforation 

on the short edge was also recovered within and around the mouth. The pendant is 

weathered and somewhat chalky with possible asphaltum present on both sides.  

Three Type Z2a Sausage-shaped Haliotis Ornaments with a plain edge and single 

perforation on the short edge were also recovered within and around the mouth. Two of 

the three can be identified as Haliotis fulgens, while one is of Indeterminate Haliotis 

since the epidermis has been ground off. One of the three has two incision marks along 

one of the short edges of the ventral surface. The pendants are weathered and somewhat 

chalky with possible asphaltum present on the ventral surfaces. The pendants also 

resemble Type S2a Rectangular Pendants.  

One Type Z2bII Haliotis Indeterminate pendant with two perforations and plain 

edge was recovered. There is one terminal perforation on the short end, and one 

broken/open perforation along the edge of one of the middle long sides. The epidermis is 
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ground off, and the pendant is weathered with a chalky texture. There is possible 

asphaltum present on both sides. A secondary type classification may be Type S10aI. The 

pendant was recovered within and around the area of the mouth.  

One larger, only slightly weathered Type Q/S/Z Rectangular Haliotis fulgens 

pendant with three perforations was recovered from in and around the area of the mouth. 

Two Type G2 beads and one Type G3 bead were asphalted to the ventral side of the 

pendant arranged in row from long end to long end a third of the way in from the edge 

(Figure 51). One perforation is located on the corner of the pendant, while the other two 

are located next to one another along the edge of the long side of the pendant. 

A timeframe ranging from Phase 2B to Phase 4 of the Middle Period may be 

associated with this bead lot due to the presence of both Class F Saddle and Class G 

Saucer beads. A future AMS date of the multiple pendant and associated bead types, as 

well as the burial itself would greatly aid in refining the time period. 
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Figure 51 - Burial DN-B23 showing Haliotis ornament with three perforations and three Class G 

Olivella shell beads asphalted to ventral surface 

 

Burial DN-B24. A single Haliotis shell pendant was also recovered during 

excavation and was observed and recovered atop the side of the skull of Burial DN-B24 

(Figure 52). The pendant most notably resembles Type W1aIII (Triangular Pelecypod 

Ornament) in shape, but most likely falls within Class U pendants, since it is of Haliotis 

species, more specifically Type U4b Haliotis fulgens. This pendant may also be of the 

Haliotis cracherodii species, as the interior (ventral) side of the pendant is whiter than 

green abalone typically is, however weathering may be the reasoning for this. The 
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pendant also resembles Type M3 (Half-Lozenge-Type Haliotis Ornament) without 

terminal knobs. The pendant is almost an equilateral triangle with a broad base that 

includes a single top terminal perforation at the apex, and a plain edge. Some possible 

asphaltum or resinous adhesive is present on the dorsal and ventral surface of the 

pendant. Although somewhat low in number, the presence of the associated Class F 

Saddle beads may suggest a timeframe ranging from Phase 2B to Phase 4 of the Middle 

Period, and possibly into the MLT Period. 

Figure 52 - Burial DN-B24 showing Haliotis ornament on side of skull  
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12.0 Analysis and Interpretations of Burials Containing Haliotis Shell Ornaments at 
CA-ALA-554 
 

12.1 Sex, Age and Position Distribution of Burials Containing Shell Ornaments 
 

The Appendix illustrates the various types of shell ornaments found from burials 

during all phases excavating at CA-ALA-554. The 57 burials included nine double 

interments, but 60 individuals that actually contained shell pendants. In terms of burial 

sex distribution, females and possible females are spread throughout the site, however 

concentrations occur in the very north and along the southern half of the site. Male and 

possible male burials are also spread throughout the site. A few concentrations in the 

north, east, and southern portions of the site are noticeable. Burials of indeterminate sex 

are spread throughout the site. Of the 60 individuals buried with Haliotis ornaments, 35.0 

percent (n = 21) were female or probable female, 23.33 percent (n = 14) were male or 

probable male, and 41.67 percent (n = 25) were of indeterminate sex, mostly due to their 

young age. These numbers show a preference towards females and younger children 

being buried with shell ornaments. These percentages compare to burials containing shell 

beads rather closely. Males and female burials with shell ornaments contained a slightly 

lower percentage (two and four percent respectively), while burials of Indeterminate Sex 

reflected a six percent increase compared to that of burials with shell beads. Table 13 

illustrates this comparison.  
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Table 13 - Sex Comparison of Burials with Shell Beads versus Shell Pendants at CA-ALA-554  

Type of Burial 
Associated 
Modified Shell 
Artifact 

Male 
Burials 
(%) 

Female 
Burials 
(%) 

Indeterminate 
Sex Burials 
(%) 

Olivella Shell Beads 25.00 39.29 35.74 
Haliotis 
Pendants/Ornaments 

23.33 35.00 41.67 

 

The burials containing shell ornaments that were identified by sex are also 

identified by age. Young Adults and Young Middle Adults represented the largest 

percentage (31.67 percent) of burials with shell pendants (n=19), while Middle and 

Mature adults followed with 26.67 percent of the burials (n=16). Adolescents and 

Children followed accounting for 18.33 percent and 11.67 percent respectively. Infants, 

Fetal burials and Indeterminate Adult burials were those with lowest percentage of 

burials with shell pendants. These numbers are quite similar when compared with the age 

breakdown of burials containing shell beads. Fetal, Infant, Children and Indeterminate 

Adults contained very comparable percentages. The major differences observed include 

the categories of Young Middle Adults/Young Adults and Middle Adults/Mature Adults, 

which were flip-flopped with their percentages in regard to shell beads versus shell 

pendants. In addition, Adolescent burials were almost twice as likely to contain shell 

pendants than shell beads. Table 14 illustrates these differences. 

The age distribution of burials with Haliotis shell ornaments illustrates that young 

adults and young middle adults were spread throughout most of the site with a slightly 

heavier concentration in the north-northwest corner. Middle and Mature adults were 
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primarily spread throughout the northern and southern portions of the site, but were still 

represented somewhat in the central portion as well. Fetal, infant, child and adolescent 

burials were also spread throughout the site however there is a slight concentration spread 

throughout the southern half. 

Table 14 - Age Comparison of Burials with Shell Beads versus Shell Pendants at CA-ALA-554  

Type of 
Burial 
Associated 
Modified 
Shell Artifact 

Fetal 
(%) 

Infant 
(%) 

Child 
(%) 

Adolescent 
(%) 

Adult 
(%) 

Young 
Adult, 
Young 
Middle 
Adult 
(%) 

Middle 
Adult, 
Mature 
Adult 
(%) 

Olivella Shell 
Beads 

3.57 6.43 12.86 9.29 5.00 26.43 36.43 

Haliotis 
Pendants/ 
Ornaments 

3.33 5.00 11.67 18.33 3.33 31.67 26.67 

 

 Burial position was also analyzed in regards to Haliotis Shell Pendants or 

Ornaments. A combination of tight flexed and flexed positions (n=48), by far contained 

the highest percentage of burials with Haliotis Shell Pendants (80.00 percent). Burials in 

the extended or semi-extended position (n=7) accounted for only 11.67 percent, and 

burials with an indeterminate burial position (n=5) accounted for only 8.33 percent. 

These percentages generally align with the overall population at CA-ALA-554 in regard 

to burial position. Differences noted between shell pendant and shell bead percentages 

show that tight-flexed, flexed and semi-flexed burials are almost eight percent higher 

with shell pendants over shell beads. Percentages between extended and semi-extended 

burials were much closer between shell pendants versus shell beads (11.67 and 10.71 
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percent respectively), while burials of indeterminate position revealed those with shell 

beads were almost twice as likely to occur over those with shell pendants. The most 

interesting aspect of the position distribution is found in the north-northwest portion of 

the site where most of the extended burials are located. Table 15 illustrates this 

comparison of burial position between those with shell beads and those with shell 

pendants or ornaments.  

Table 15 - Burial Position Comparison of Burials with Shell Beads versus Shell Pendants at CA-

ALA-554  

 

 

 

 

 

 

 

 

12.2 Temporal Distribution and Analysis of Burials Containing Shell Ornaments 
 

By comparing and analyzing the various Haliotis shell pendants and ornaments 

recovered from the 57 burials and 60 individuals at CA-ALA-554, it is the hope that 

some temporal trends may come to light, as was the case with the Olivella shell beads. 

Questions regarding presence and absence, pendant type, age, sex, and burial position as 

Type of Burial 
Associated 
Modified Shell 
Artifact 

Tight- Flexed, 
Flexed and 
Semi-Flexed 
Burials 
Among Total 
No. of Burials 
with Modified 
Shell 
Artifacts (%) 

Extended 
and Semi-
Extended 
Burials 
Among Total 
No. of 
Burials with 
Modified 
Shell 
Artifacts (%) 

Burials of 
Indeterminate 
Position 
Among Total 
No. of Burials 
with Modified 
Shell 
Artifacts (%) 

Olivella Shell Beads 72.86 10.71 16.43 
Haliotis 
Pendants/Ornaments 

80.00 11.67 8.33 
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related to time period are important angles to investigate for shell pendants. Table 16 

represents the temporal breakdown of burials with shell pendants and ornaments.  

Table 16 - Temporal Distribution of Burials Containing Shell Pendants at CA-ALA-554  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

The breakdown of Haliotis shell pendants as related to time period were greatly 

assisted with incorporating the associated Olivella shell bead temporal data, any AMS 

bone collagen date from the burials, and any known time period data associated with 

specific shell pendant types, such as with Class N “Banjo” Type Haliotis pendants, which 

are known to be a Late Period 1 marker. Overall, shell pendants potentially associated 

Shell Pendants/ 
Ornaments at CA-
ALA-554 

Late Period Middle-Late 
Period 
Transition 
(MLT), 
Middle 
Period 

Indeterminate 
Period 

Burial Number HA-1, HA-
25, B1, B5, 
B9, B12, 
B45, B47, 
B58, B68, 
B69, B75, 
B88, 
B89A/B, 
B98, B114, 
B117, B118, 
B130, B139, 
B169, DN-
B12, DN-B21 

B17, B31, 
B51, B52, 
B55, B59, 
B61, B77B, 
B78A, B81, 
B87, B93, 
B108, B119, 
B122, B126, 
B129A/B, 
B143, B152, 
B157, B159, 
B160, B161, 
B167, DN-
B18, DN-
B22, DN-
B23, DN-
B24 

HA-3, 8A, B15A, 
B21B, B29, B123, 
150 

Total 24 29 7 
Percentage 40.00 48.33 11.67 
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with Late Period 1 burials represented 40 percent of all burials with shell pendants. The 

burials associated with the MLT and multiple phases of the Middle Period represented 

the highest percentage with shell pendants (48.33 percent), while burials with an 

indeterminate timeframe accounted for 11.67 percent of burials with shell pendants. It is 

generally thought that burials from the Late Period tend to more often contain shell 

pendants and other grave associated artifacts than other time periods, however this 

appears to not necessarily be the case. One aspect does seem to maintain the status quo in 

terms of Late Period burials containing more shell pendants (in number) and more 

elaborate grave good than the other time periods. The temporal distribution of burials 

containing Haliotis shell ornaments generally mirrors the shell bead distribution, helping 

to illustrate various patterns. For the most part, the Middle- MLT Period assigned burials 

were distributed primarily along the western half of the site, with higher concentrations in 

the northwest, central and southwest portions of the site. Burials with Haliotis shell 

ornaments assigned to the Late Period were mostly distributed along the eastern, and 

portions of the southern and central area of the site (Figure 53). 
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Figure 53 - Temporal Association Distribution of Burials with Haliotis Shell Ornaments at CA-ALA-

554  
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Based on the breakdown of burials containing Haliotis pendants/ornaments from 

the Late Period (n=24), males accounted for 33.33 percent, females only 12.5 percent, 

and burials of indeterminate sex accounted for 54.17 percent. This illustrates that over 

half the burials containing shell pendants were of indeterminate sex, most likely due to 

their young age. Since one-third of the burials with shell pendants were associated with 

male burials, this still shows a proclivity for preference of males over females with shell 

pendants during the Late Period. Burials from the MLT and Middle Period (n=29) 

breakdown with males consisting of 17.86 percent, females with 48.28 percent and 

burials of indeterminate sex consisting of 34.48 percent. This illustrates that females 

contained the largest percentage of burials with shell ornaments, while burials of 

indeterminate sex accounted for almost one-third of the burials, and male burials 

contained the lowest percent. Males, females and burials of indeterminate sex with an 

indeterminate time period breakdown as follows: 14.29 percent, 57.14 percent, and 28.57 

percent. Female burials accounted for over half of the burials, while burials of 

indeterminate sex accounted for between one-third and one-fourth. Males represented the 

lowest percentage. Table 17 represents the distribution of males, females and burials of 

indeterminate sex across the Middle and MLT Period, Late Period and Indeterminate 

Period.  
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Table 17 - Temporal Distribution of Males, Females and Indeterminate Sex Burials containing Shell 

Pendants at CA-ALA-554  

 

 In comparing the breakdown of males, females and burials of indeterminate sex 

across time periods, it is evident that there is a marked transition between the 

MLT/Middle Period and the Late Period in regards to males and females with shell 

pendants. Shell pendant occurrences among male burials almost doubled from the Middle 

to Late Periods, while occurrences among female burials dropped by four times. Burials 

of indeterminate sex never dropped below one-fourth, and increased to above 50 percent 

in the Late Period indicating there was always a significant presence of younger 

individuals interred with shell pendants, even when a specific time period could be 

ascertained.  

 Age distribution among burials containing shell ornaments across time periods 

can also be evaluated and compared. This may help in determining if there were any 

noticeable changes from one period to another, and to make informative interpretations as 

to why this may be the case. Table 18 illustrates the age distribution across time periods 

at CA-ALA-554 among burials with shell pendants.  

 

Shell 
Pendants/Ornaments 
at CA-ALA-554 

Late Period (%) Middle-Late 
Period 
Transition 
(MLT), Middle 
Period (%) 

Indeterminate 
Period (%) 

Males 33.33 17.86 14.29 
Females 12.5 48.28 57.14 
Indeterminate Sex 54.17 34.48 28.57 
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Table 18- Temporal Distribution by Age of Burials Containing Shell Pendants at CA-ALA-554  

 

 Based on the above table, it appears that Young Adults and Young Middle Adults 

represented approximately one-third of the burials in both the MLT and Middle Periods 

and the Late Period. One interesting trend is that the percentage of Middle and Mature 

Adult burials containing shell ornaments dropped from just over 31 to 12.5 percent from 

the MLT and Middle Period to the Late Period. This may illustrate that there was more of 

a cultural preference for Middle and Mature adults to be interred with shell ornaments 

during the MLT and Middle Periods, and became less favorable during the Late Period. 

Another interesting observation is that if combined (Fetal, Infant, Child and Adolescent) 

burials account for only 34.48 percent of the individuals with shell ornaments during the 

MLT and Middle Periods, whereas the percentage increases up to 50 percent with those 

age groups during the Late Period. This helps illustrate the importance of younger 

individuals receiving more artifactual shell adornments than the other age groups. 

Shell 
Pendants/Ornaments 
at CA-ALA-554 

Late Period (%) Middle-Late 
Period 
Transition 
(MLT), Middle 
Period (%) 

Indeterminate 
Period (%) 

Fetal 8.33 0 0 
Infant 4.17 3.45 14.29 
Child 12.50 13.79 0 
Adolescent 25.00 17.24 0 
Adult 4.17 3.45 0 
Young Adult, Young 
Middle Adult 

33.33 31.04 14.29 

Middle Adult, 
Mature Adult 

12.50 31.04 71.43 
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 In addition to age and sex of the burial, burial position can be used to filter how 

Haliotis shell ornaments are distributed across a site. Table 19 illustrates the burial 

position distribution across time periods at CA-ALA-554 among burials with shell 

pendants. 

Table 19 - Temporal Distribution by Position of Burials Containing Shell Pendants at CA-AlA-554  

 

Several trends come to light when looking at burial position across time periods. 

As anticipated, tight flexed, flexed and semi-flexed burials composed the majority of 

burials containing Haliotis shell ornaments across the MLT and Middle Periods and into 

the Late Period. This is aided in the fact that the majority of overall burials excavated on 

site where tight flexed, flexed or semi-flexed. During the MLT and Middle Period, tight 

flexed, flexed and semi-flexed burials accounted for 68.97 percent, however this 

percentage jumped up to 87.5 percent of burials within the Late Period. The reason for 

this increase in the Late Period is that extended and semi-extended burials accounted for 

24.14 percent of the total during the MLT and Middle Periods, whereas the Late Period 

did not have any extended or semi-extended burials with Haliotis shell pendants. This 

Shell 
Pendants/Ornaments 
at CA-ALA-554 

Late Period (%) Middle-Late 
Period 
Transition 
(MLT), Middle 
Period (%) 

Indeterminate 
Period (%) 

Tight Flexed, Flexed, 
Semi-Flexed 

87.5 68.97 100.00 

Extended, Semi-
Extended 

0 24.14 0 

Indeterminate 
Position 

12.5 6.90 0 
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illustrates a proclivity for some extended and semi-extended burials to have some 

preference for shell ornaments during the MLT and Middle Periods and may have fallen 

out of favor during the Late Period. 6.9 percent of burials with an indeterminate burial 

position were noted during the MLT and Middle Periods, while the percentage almost 

doubled to 12.5 percent with burials from the Late Period.  

12.3 Temporal Distribution by Type of Haliotis Shell Ornaments 
 

 Of the 453 total shell ornaments recovered from all phases of excavation at CA-

ALA-554, 312 of the pendants (68.87 percent) can be attributed or likely associate with 

the Late Period. 102 of Haliotis shell pendants (22.52 percent) can be associated with the 

MLT and Middle Periods, and 39 (8.61 percent) are from an indeterminate timeframe. 

Table 20 illustrates these percentage breakdowns.  

Table 20 - Temporal Distribution of Haliotis Shell Pendants at CA-ALA-554  

 

 

  

 

 

 

This breakdown helps illustrate that the Late Period accounts for the majority of 

total number of Haliotis shell pendants, even though the total number of burials with 

shell pendants in the Late Period is five burials less than those from the MLT and Middle 

Shell 
Pendants/Ornaments 
at CA-ALA-554 

Late Period Middle-Late 
Period 
Transition 
(MLT), Middle 
Period 

Indeterminate 
Period 

Total Number of 
Haliotis Shell 
Ornaments 

312 102 39 

Percentage (%) 68.87 22.52 8.61 
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Periods. This emphasizes the practice of Late Period Burials having more elaborate and 

numerous associated artifacts, including Olivella shell beads.   

 To learn more about the different Haliotis pendant types represented during each 

time period, the major class types can be broken down by percentages. Table 21 shows 

the breakdown of Late Period, MLT and Middle Period, and Indeterminate Period shell 

pendant types.  

Table 21 - Temporal Distribution of Haliotis Shell Pendant Types at CA-ALA-554  

 

 

  

 

 

 

 

 

 

 

 

In going down the list of the multiple shell pendant types, there are several 

noteworthy trends. From the MLT and Middle Period to the Late Period, Class A 

pendants drop by over half from 9.8 percent to only 4.81 percent. This slight preference 

for these type of pendants in the Middle Period may be due to their less-refined shape in 

Haliotis Shell 
Ornaments 
Classes at CA-
ALA-554 (Gifford 
1947) 

Late Period 
(%) 

Middle-Late 
Period 
Transition 
(MLT), 
Middle Period 
(%) 

Indeterminate 
Period (%) 

A  4.81 9.80 16.13 
J 0.32 3.92 3.23 
K 9.94 6.86 0.00 
N 11.22 0.00 0.00 
O 0.00 0.98 0.00 
P 0.00 0.98 0.00 
Q 11.54 20.59 19.36 
S 53.85 24.51 25.81 
U 0.00 20.59 16.13 
V 0.32 0.00 0.00 
Z 0.64 8.82 16.13 
Indeterminate Q, 
S, or Z Series 

7.37 2.94 3.23 
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many cases, and the fact that many classified pendants could have fallen into the alternate 

Class A rather than Class S, Q, or Z. Class Q pendants have a similar trend as Class A 

pendants where they decrease in percentage (from 20.59 to 11.54 percent) from the MLT 

and Middle Periods into the Late Period. This may lead to a better understanding of how 

Class Q pendants are represented among the different time periods, and how there was a 

slight preference in the MLT and Middle Periods, accounting for approximately one-fifth 

of the pendants. Class Z pendants also dropped from 8.82 percent in the MLT and Middle 

Periods to less than one percent in the Late Period. Class U pendants saw a dramatic 

change, representing over one-fifth of total pendants in the MLT and Middle Periods 

(20.59 percent), while there were no Class U pendants from the Late Period. This shows 

that Class U pendants have a high probability of being exclusive to the MLT and Middle 

Periods, however 16.13 percent of Class U pendants fell into the indeterminate time 

period category.  

 As expected, due to their known temporal association, Class N pendants are all 

represented in the Late Period. Class S pendants have an interesting distribution between 

the MLT and Middle Periods and the Late Period, as their frequency increases from 

almost one-quarter (24.51 percent) to over half (53.85 percent). This trend illustrates that 

Class S pendants became more prevalent in the Late Period, accounting for a greater 

percent overall. Although more likely to appear in the Late Period, Class S pendants 

alone are not a direct indicator of a particular timeframe.  
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13.0 Conclusions 
 

The analysis and understanding of modified shell artifacts within the context of 

California prehistoric sites are important elements that assist in providing continuing 

knowledge of past native cultures in the Bay Area through a number of different avenues. 

These include, but are not limited to understanding the material value, general use-wear 

patterns, forms and typology, stylistic preferences and changes over time, chronology and 

temporal analysis, and their overall importance and utilization of a particular group. 

Statistical analyses have also been conducted and Olivella shell bead metric 

characteristics. This thesis has attempted to address some of these topics as related to 

Olivella shell beads and Haliotis ornaments across multiple sites within the Livermore-

Amador Valley and more specifically at site CA-ALA-554.  

13.1 Conclusions regarding burial demographics and modified shell artifacts from 
Livermore-Amador Valley sites 
 

The modified shell artifacts at CA-ALA-554 help illustrates multiple trends 

within the Livermore-Amador Valley. Olivella shell beads were present within 133 of 

215 burials (61.9 percent) and 140 of the 239 individuals (58.6 percent), while Haliotis 

shell ornaments were present in 57 of 215 burials (26.5 percent) and 60 of 239 

individuals (25.1 percent). These percentages represent a high occurrence of Olivella 

shell beads, and a likely moderate occurrence of Haliotis shell ornaments compared with 

other sites in the Livermore-Amador Valley.  
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Breaking down the number of beads per burial can also be of interest, however for 

a more accurate and comparable figure to examine trends over time, they should be 

broken down by time period, as discussed in the multi-site analysis with CA-ALA-554. 

At CA-ALA-554, the ratio of individuals (140) with total shell beads (44,795) results in 

319.96 beads per burial. This falls within the middle range of the other Livermore-

Amador sites, as CA-ALA-42 contained approximately 83.47 beads per burial, while CA-

ALA-413 contained 3,874.4 beads per burial. Overall, the general trend at CA-ALA-554, 

and likely the other surrounding sites, was an increase in beads per burial from the 

Middle Period to the Late Period.  

Gender analysis among burials containing shell beads at CA-ALA-554 illustrated 

that overall, female burials with beads were higher in number than males. Percentages 

among time periods showed a higher percent of female than male burials within the 

Middle and MLT periods, and a lower percentage of female than male burials within the 

Late Period. Compared to some of the other Livermore-Amador sites, males were found 

moreoften with shell beads at CA-ALA-42, CA-ALA-413 and CA-ALA-613/H, while 

females contained a higher percentage at CA-ALA-483-EXT, CA-ALA-554, and CA-

ALA-555. 

The breakdown of age for burials at CA-ALA-554 illustrates the highest 

occurrence of Olivella shell beads was among Middle and Mature Adults. This was 

followed by Young and Young Middle Adults, and then by Children. This pattern of 

occurrence was the same with sites CA-ALA-555 and CA-ALA-613/H. The highest 

occurrence of Olivella shell beads at CA-ALA-42 was of the geneneral Adult category 
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due to the level of recordation. Children ranked either second or third (in regards to 

having associated shell beads) from all analyzed sites, outside of CA-ALA-413 and CA-

ALA-483-EXT, which did not have any children with shell beads present. Since the 

greatest number of burials with associated shell beads fell into the Middle and Mature 

Adult category, it is evident that there was a focus and emphasizes given to these 

inviduals in their social hierarchy. Children were also afforded the rights and privileges to 

be buried with their possessions, especially shell beads, which can infer particular 

mortuary customs with the treatment of young children.  

 Burial position can provide some insight into the relationship with modified shell 

artifacts. From the majority of Livermore-Amador sites analyzed (CA-ALA-42, CA-

ALA-483-EXT, CA-ALA-554, CA-ALA-555, and CA-ALA-613/H), burials with 

Olivella shell beads were overwhelmingly found with flexed or semi-flexed burials. Sites 

CA-ALA-46 and CA-ALA-413 contained the highest percentages of burials containing 

shell beads among extended and semi-extened burials. This correlates with the general 

populations analyzed (not taking into account associated artifacts), where most burials 

were intered in the flexed and semi-flexed position, as compared to those buried in the 

extended or semi-extended positions. As discussed earlier in Chapter 9, extended burials 

with modified shell artifacts appear to have represented a smaller yet unique Middle to 

MLT Period temporal trend among burials in the Livermore-Amador Valley. This may be 

related to changing mortuary behavior as the result of migrating cultural practices from 

other areas outside of the valley. This may include that of the Meganos Aspect theory and 

the mortuary practies associated with their potential settlements. 



 

 
  277 

 Haliotis shell pendants and ornaments were analyzed across CA-ALA-554, and 

provided several insights into their burial associations and typologies. Haliotis shell 

artifacts were recovered from 57 of the 215 burials (26.5 percent). A total of 453 

specimens of shell ornaments were identifiable to a class, type, or subtype, with Class S 

pendants the most abundant, followed by Class Q, N, K, A, U, Z, J, O, and P.  

 Most of the Haliotis ornament classes represent broad time frames. Some appear 

as early as the Middle and MLT Periods and continue to be found into the Late Period. 

As previously documented in modified shell literature, some of the most time-sensitive 

ornament classes belong to Class N "Banjo" ornaments. Findings at CA-ALA-554 uphold 

this Late Period association with these pendant types.  

 The percentage breakdown of burials with shell ornaments shows a preference 

towards females and younger children being buried with these items. These percentages 

compare fairly closely to burials containing shell beads. In regard to burial position, 

Haliotis pendants were overwhelmingly found with tight flexed, flexed, and semi-flexed 

burials (80 percent). As for age distribution of burials containing Haliotis ornaments, 

Young Adults and Young Middle Adults had the highest percentage, followed by Middle 

and Mature Adults. Adolesecents and Children also received modest percentages of 

Haliotis shell artifacts.  

 The null hypothesis seems to hold true in regards to the understanding of general 

theories of cultural norms as related to both Haliotis pendant and shell beads associations 

with particular groups (age, sex).  
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One of the elements of this thesis’ research questions that requires futher 

investigation and warrants future analysis is understanding the variety of shell ornaments, 

patterns and meanings that are associated with Middle Period culture, and how they 

changed, evolved or were replaced by the material culture of the Late Period. It is 

possible that more specific Haliotis type forms and patterns could be discerned to be 

associated with a particular time frame.  

13.2 Trends in shell bead and pendant type patterns 
  

Modified shell artifacts analyzed within the Livermore-Amador Valley and at 

CA-ALA-554 presented various provenience, style and type patterns. For instance, the 

Late Period 1 (a,b, and c), contained numerous burials that were excavated and found to 

have elaborate shell bead necklaces, bracelets, skull caps, and other instances of possible 

adornments on garments consisting of Class K and M Olivella beads. This is evident 

from burials 19 and 273 from CA-ALA-42, burials 72 and 330 from CA-ALA-613/H, 

and burials 26B, 45, 69, and 70 from CA-ALA-554. These burials contained elements 

with shingled Class M Sequin beads and represent a particular trend of mortuary behavior 

through modified shell adornments. An example outside of the Livermore-Amador 

Valley with exemplary displays of Late Period 1 Class M Olivella shell beads 

adornments is from burial 24 at CA-CCO-647, where a sequin and shingled bead belt, 

necklace/shall, and bracelets were uncovered in-situ. Unique Haliotis ornaments within 

the Late Period 1 were also abundant among many burials analyzed in the Livermore-

Amador Valley, including Class K and S pendants, and various Type A Haliotis tear-drop 
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pendants. Examples included burials 58 from CA-ALA-554 with multiple rectangular 

pendants throughout midsection, burials 118 and DN-B12 with Class N “Banjo” pendants 

characteristic of the Late Period, and burial 145 at CA-ALA-613/H adorning dozens of 

round Haliotis pendants around the waist area.  

 Overall at CA-ALA-554, shell pendants potentially associated with Late Period 1 

burials represented 40 percent of all burials with shell pendants, while those associated 

with the MLT and multiple phases of the Middle Period represented the highest 

percentage with shell pendants (48.33 percent). It is generally thought that burials from 

the Late Period tend to more often contain shell pendants and other grave associated 

artifacts than other time periods. This may not necessarily be the case in regards to 

frequency, but dose seem to hold firm in rergards to Late Period burials containing more 

shell pendants (in number) and more elaborate grave good than the other time periods. 

In analyzing Haliotis pendant forms and their temporal relationships, several 

trends emerged. From the MLT and Middle Period to the Late Period, Class A and Q 

pendants frequency dropped by over half. Class Z pendants (while fairly low in frequency 

in the MLT and Middle Periods), dropped to less than one percent in the Late Period, 

illustrating their possible earlier time period preference. Class U pendants represented 

over one-fifth of total pendants in the MLT Period and Middle Periods, while there were 

no Class U pendants from the Late Period. This illustrates that Class U pendants have a 

high probability of being exclusive to the MLT and Middle Periods. Class S pendants 

increased in frequency from one-quarter of all pendants in the MLT and Middle Periods 

to over half of the pendants in the Late Period.  
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13.3 Temporal trends through modified shell artifacts within Livermore-Amador Valley 
sites 
 

The Late Perod 1 occupation at CA-ALA-554 was a settlement contemporaneous 

with CA-ALA-42, located about 5 miles to the northeast, CA-ALA-483/Ext. and CA-

ALA-555, located within a one-mile radius northwest of the site, and the Late Period 

component at CA-ALA-613/H, located about ¾ mile to the south. Similar types of 

modified faunal and ground stone artifacts, along with Class A, K, and M Olivella shell 

beads were present among these sites. One of the questions still present after this analysis 

is discerning the possibility that some traditional Middle Period bead forms (Class F) that 

showed up in temporally mixed bead lots at CA-ALA-554, may have continued in use 

into the Late Period 1.  

In addition to culturally abundant Late Period Phase 1 settlements, a significant 

Middle Period component is also represented throughout numerous modified shell burial 

examples in the Livermore-Amador Valley. A variety of Class A, Q, U, and S Haliotis 

pendants, along with Class C, F, and G Olivella shell beads in correlation with AMS 

dates help define multiple Middle Period and MLT Period Phases at CA-ALA-42, CA-

ALA-413, and CA-ALA-554.  

It is difficult to discern the particulars of why certain bead and pendant forms 

became more prevalent during certain time periods (MLT Period to Late Period), 

however analyses such as these provide details and information on regional trends 

patterns. For instance, within the Middle and MLT Period, Type F2/F4 Wide Saddle, F3 
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Narrow Saddle, and the multiple types within Class G Saucer beads were well 

represented at CA-ALA-554. On the other hand, Class C beads were less prevalent. 

Another example at CA-ALA-554 is the significant presence of Class K and M beads 

within Phase 1 of the Late Period, and the noticeable lack of Class E beads. Other sites 

such as CA-ALA-613/H have more Class E beads from Late Period burials and very little 

to no Middle Period (Class F and G) beads. Other Livermore-Amador Valley sites 

contain a mix of Middle and Late Period beads and pendants. All of these trends help 

paint a picture across many fronts, including a look into the occupation, abandonment 

and re-occupation, and migration patterns within the study area. One of the 

interpretations that this information presents is that the tribal group specific to site CA-

ALA-554 during the Middle and MLT Period, and again during the Late Period may have 

been from different cultural migrations with differing bead form preference and 

development. Isotopic and DNA evidence may help sort out this theory. The null 

hypothesis relating to the temporal association with specific bead forms stands firm in 

many instances, however specific migrations (with differing cultural practices) in and out 

of the Livermore-Amdor Valley may be responsible for the representation of differing 

bead forms during the same Middle and Late time periods. This would support the 

research hypothesis and challenge the current understanding of uniformity of bead types 

during specific temporal periods.  

 The Early Period may be lightly represented among several sites in the study area, 

however bead representation is low to non-existent. Occupation in the Livermore-

Amador Valley based on shell beads and pendants suggests Middle Period settlements at 
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CA-ALA-42, CA-ALA-46, CA-ALA-413, CA-ALA-483-Ext, CA-ALA-554 and CA-

ALA-555. CA-ALA-613/H does not appear to have a Middle Period component based on 

the bead assemblages, however radiocarbon dates provided some Middle Period dates. 

Micro-trends within the Middle Period from the Livermore-Amador Valley based on 

modified shell artifacts illustrates a general uptick in occurrences of site components 

from Phase 1 to the Phase 2, a decrease from Phase 2 to Phase 3, an increase from Phase 

3 to Phase 4, and an increase from Phase 4 to the MLT Period.  

Outside of modified shell evidence, the dates for more sedentary site occupation 

at CA-ALA-554 are from the lowest house floors (F18, F19 and F20) and two carbon 

samples from the bottom of the midden layer. The total ranges for these dates overlap and 

indicate that they are roughly contemporaneous. These results suggest that site 

occupation began at least during the Middle to Late Transition Period (ca. A.D. 1000). 

The evidence also shows that the site occupation probably ended by A.D. 1650. CA-

ALA-554 site development, expansion, population and usage rates were most prevalent 

with a Late Period 1 occupation. Other obsidian hydration results, radiocarbon dates, and 

the temporal range of the artifact assemblage (primarily with reference to shell beads, 

lithics and ground stone) are all consistent with a substantial Late Period 1 occupation. 

A significant percentage of the recovered burials contained artifacts typical of the 

Augustine Pattern. This included Class K and M Olivella shell beads, Haliotis shell 

ornaments such as the "banjo" types, and small, serrated obsidian points of the Stockton 

type, show mortars, and other typical artifacts.  
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The results of the investigation of CA-ALA-554 can contribute significantly to 

the local Amador Valley culture chronology. Contemporary area sites include CA-ALA-

42, CA-ALA-483-EXT., CA-ALA-555, and the Late Period component at CA-ALA-

613/H. Of these, only CA-ALA-555 is potentially comparable in the size of the Late 

Period 1 occupation. 

One element of material cultural and mortuary behavior as it pertains to modified 

shell artifacts that can be interpreted from CA-ALA-554 is that shell artifact design, style 

and frequency seem to have shifted from the Middle to Late Period. The number of shell 

beads associated with Late Period burials increased substantially, and more elaborate 

artifact assemblages were evident. This inference stays relatively in-line with the null-

hypothesis, where supporting evidence for alternative theories related to modified shell 

interpretations is not necessarily present. There were however, several instances of 

mortuary behavior through modified shell artifacts from the Middle and MLT Period, 

where unique examples (from CA-ALA-554 and other sites analyzed) may challenge 

traditional interpretations that burials from time periods other than the Late Period 

contain little evidence and utilization of modified shell and other artifacts.  

13.4 Interpretations and conclusions of research hypothesis 
 

CA-ALA-554 potentially represents one of the most extensive burial sites 

investigated to date in the Livermore-Amador Valley area. This is evident with over 200 

burials having been recovered from site from excavations spanning over fourteen years, 

and yet only representing approximately 10% of the recorded site area. 
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Based on the modified shell data, the refining of chronology and migration 

patterns within Livermore-Amador Valley is possible. 

Evidence from the site (modified shell artifacts, AMS and radiocarbon dates, and 

other associated artifacts), suggests that the site was occupied regularly for approximately 

600 years from the MLT Period into the Late Period 2. Further data from modified shell 

artifacts and AMS bone collagen samples illustrate the presence of a less populated and 

less consistent (yet significant) Middle Period component to CA-ALA-554. The 

biological and osteological data from the site indicates that there was year round 

occupation with population density reaching extreme levels towards the end of the Late 

Period 1 before suddenly dropping off.  

The other comparative Livermore-Amador Valley site, including CA-ALA-42, 

CA-ALA-46, CA-ALA-413, CA-ALA-483-EXT, and CA-ALA-555, illustrate that a 

significant change in the native culture of the Middle Period occurred, with the 

emergence of Late Period Augustine culture, as represented through artifact assemblages 

and mortuary behavior. Continued isotope testing from Middle and MLT Period burials 

should assist in developing a more comprehensive understand of both how and why this 

cultural change took place, and how the multiple cultural patterns (Berkeley, Meganos, 

and Augustine) have affected one another. Associated isotopic (from burials), shell 

sourcing, and AMS data thus creates new insights into the interpretation of modified shell 

artifact usage, style, and typology. The migration or intrusion of Central Valley culture 

into or out of the Bay Area during the Middle Period, and subsequent shifts of 

neighboring cultures resulting in their decline, followed by differing Late Period 
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occupations within the Livermore-Amador Valley are evident through several trends. 

These include, but are not limited to the presence of Middle Period extended and flexed 

burials with Class F and G beads, and those without associated modified shell artifacts, 

including Burial B85, which consisted of seven ventrally extended individuals (showing 

evidence of warfare and violence) who were dated to the Middle Period (1170 and 1180 

B.P.), and displayed isotopic signatures consistent with the San Joaquin Valley (Eerkens 

et al. 2015). This means that migrations and cultural shifts were taking place into the 

Livermore-Amador Valley both during and after the Middle Period. The article by 

Eerkens et al. 2015 also touches upon the patterns of migration and how this may have 

affected the occupying tribes within the Bay Area. Additional isotopic testing of extended 

and flexed burials containing Class F and G Olivella shell beads (throughout the Bay 

Area) would provide additional insight into developing potential migration pattern trends 

across time periods and understanding how cultural groups, their shifts, and shell beads 

are related.  

Based on the provided data and analysis presented within this thesis, it is evident 

that elements of both the research and null hypothesis, as related to modified shell 

artifacts, have held true with varying levels of significance in the subcategories of 

typology, metrics, provenience, trade, socio-economic implications, shell sources, 

mortuary behavior, and chronology. Slight modifications to current interpretation of bead 

metrics, bead and pendant typology, and chronology should be considered or applied to 

elements of Bay Area prehistoric occupation based upon the analyzed data.  
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Future studies through modified shell artifacts will be of continued importance in 

the fields of chronology, migration, trading, population density, use-wear patterns, 

stylistic changes over time, social stratification, and variances in metric and non-metric 

shell bead and pendant characteristics. Continued testing and analysis of shell artifacts 

across larger geographic regions of the Bay Area, as well as other areas of California and 

the Great Basin will produce evolving research questions and subsequent analysis. The 

research, analysis, and conclusions presented in this thesis should be used as reference 

and aid for modified shell artifacts both within and outside the Livermore-Amador 

Valley. Hopefully these data and research will provide a small, but useful guide to future 

investigations. 
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Burial Position Side Orientation Oreintation  AgeEstimate Age 
HA 1 
(Field 
No. 1) 

TF D 110 

E Middle Adult 

40-45 

HA3 
(Field 
No. 3) 

TF V 360 

N Young Adult 

18-23 

HA 4 
(Field 
No. 4) 

F L 10 

N Child 

7-8 

HA 5 
(Field 
No. A-1) 

TF D 250 

W Middle Adult 

35-40 

HA 8 
(Field 
No. C) 

F R 320 

NW Middle Adult 

35-40 

HA 15 
(Field 
No. J) 

F R 70 

E Young Adult 

20-25 

HA 16 
(Field 
No. K) 

F R 235 

SW Middle Adult 

40-45 

HA 25 
(Field 
No. Loc. 
1/Trench 
2) 

F L 200 

S Middle Adult 

40-45 

1 E D 20 N Middle Adult 35-40 
5 TF R 290 W Child 7-8 
8A F L 290 

W 
Young 
Middle Adult 

30-35 

9 TF V 225 SW Child 4-7 
10 TF L 270 W Middle Adult 40-45 
12 TF L 316 NW Mature Adult 43-48 
13A F V 338 N Adolescent 14-17 
13B SE V 330 

NW 
Young 
Middle Adult 

25-30 

14 TF D 234 SW Middle Adult 38-43 
15A F L 270 W Middle Adult 40-45 
15B IND IND Ind. IND Adult 19+ 
16 F L 254 W Mature Adult 46+ 
17 TF L 322 NW Young Adult 20-25 
18 F D 20 

N 
Young 
Middle Adult 

30-35 

21B TF L 350 N Middle Adult 35-40 
22 IND V 35 NE Adult 30+ 
25A E V 40 NE Child 4-5 
26A E V 193 

S 
Young 
Middle Adult 

25-30 
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Burial Position Side Orientation Oreintation  AgeEstimate Age 
26B TF R 182 S Mature Adult 46+ 
27 IND IND Ind. IND Fetal Neonate 
28 TF L 350 N Child 6-7 
29 IND IND Ind.  IND Adult 19+ 
30 F V 360 N Middle Adult 40-45 
31 E D 38 NE Middle Adult 38-43 
32 E V 330 NW Mature Adult 45-50 
33 F R 350 N Middle Adult 33-38 
36 TF L 43 

NE 
Young 
Middle Adult 

30-35 

37 E D 320 NW Child 7-8 
40A E V 288 W Young Adult 19-25 
40B E V 50 

NE 
Young 
Middle Adult 

28-33 

41A E V  16 N Adolescent 12-15 
42 E V 5 N Middle Adult 38-43 
45 TF D 324 NW Child 7-8 
47 IND IND Ind. IND Fetal Perinate 
48A TF V 135 SE Adolescent 12-15 
49 E V 26 

NE 
Young 
Middle Adult 

28-33 

51 E V 7 
N 

Young 
Middle Adult 

26-35 

52 E V 10 N Child 5-6 
53 TF L 95 E Child 9-12 
54 TF V 162 S Mature Adult 45+ 
55 

IND IND IND  IND Infant 
0-6 
months 

58 IND IND IND IND Middle Adult 40-44 
59 SF D 175 S Middle Adult 35-45 
61 

TF V 130 SE Child 
10+/-30 
months 

62 
IND IND IND IND Infant 

0-6 
months 

63 
TF R 12 N 

Young 
Middle Adult 30-35 

64 TF R 235 SW Middle Adult 35-44 
66 F D 305 NW Mature Adult 40+  
67 TF D 198 S Adolescent 10-14 
68 TF R 338 N Mature Adult 45+ 
69 

TF D 52 NE Adolescent 

18 +/- 
36 
months 

70 IND R 326 NW Infant 1-3 
73 TF V 7 N Adult 35-39 
74 

TF V 330 NW Adolescent 

18 +/- 
36 
months 
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Burial Position Side Orientation Oreintation  AgeEstimate Age 
75 TF L 342 N Adolescent 18-23 
77A TF D 110 E Middle Adult 40-45 
77B TF V 360 N Young Adult 18-23 
78A F L 10 N Child 7-8 
80 TF D 250 W Middle Adult 35-40 
81 F R 320 NW Middle Adult 35-40 
82 F R 70 E Young Adult 20-25 
83 F R 235 SW Middle Adult 40-45 
84 F L 200 S Middle Adult 40-45 
87 E D 20 N Middle Adult 35-40 
88 TF R 290 W Child 7-8 
89A F L 290 

W 
Young 
Middle Adult 

30-35 

89B TF V 225 SW Child 4-7 
90 TF L 270 W Middle Adult 40-45 
91 TF L 316 NW Mature Adult 43-48 
93 F V 338 N Adolescent 14-17 
94 SE V 330 

NW 
Young 
Middle Adult 

25-30 

95 TF D 234 SW Middle Adult 38-43 
97 F L 270 W Middle Adult 40-45 
98 IND IND Ind. IND Adult 19+ 
99 F L 254 W Mature Adult 46+ 
102 TF L 322 NW Young Adult 20-25 
103 F D 20 

N 
Young 
Middle Adult 

30-35 

104 TF L 350 N Middle Adult 35-40 
105 IND V 35 NE Adult 30+ 
106 E V 40 NE Child 4-5 
108 E V 193 

S 
Young 
Middle Adult 

25-30 

114 TF R 182 S Mature Adult 46+ 
115 IND IND Ind. IND Fetal Neonate 
117 TF L 350 N Child 6-7 
118 IND IND Ind.  IND Adult 19+ 
119 F V 360 N Middle Adult 40-45 
120 E D 38 NE Middle Adult 38-43 
121 E V 330 NW Mature Adult 45-50 
122 F R 350 N Middle Adult 33-38 
123 TF L 43 

NE 
Young 
Middle Adult 

30-35 

125 E D 320 NW Child 7-8 
126 E V 288 W Young Adult 19-25 
128 E V 50 

NE 
Young 
Middle Adult 

28-33 

129A E V  16 N Adolescent 12-15 
129B E V 5 N Middle Adult 38-43 
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Burial Position Side Orientation Oreintation  AgeEstimate Age 
130 TF D 324 NW Child 7-8 
131 IND IND Ind. IND Fetal Perinate 
135 TF V 135 SE Adolescent 12-15 
137 E V 26 

NE 
Young 
Middle Adult 

28-33 

138 E V 7 
N 

Young 
Middle Adult 

26-35 

139 E V 10 N Child 5-6 
140 TF L 95 E Child 9-12 
141 TF V 162 S Mature Adult 45+ 
142 

IND IND IND  IND Infant 
0-6 
months 

143 IND IND IND IND Middle Adult 40-44 
146 SF D 175 S Middle Adult 35-45 
147 

TF V 130 SE Child 
10+/-30 
months 

148 
IND IND IND IND Infant 

0-6 
months 

149 
TF R 12 N 

Young 
Middle Adult 30-35 

150 TF R 235 SW Middle Adult 35-44 
151 F D 305 NW Mature Adult 40+  
152 TF D 198 S Adolescent 10-14 
155 TF R 338 N Mature Adult 45+ 
157 

TF D 52 NE Adolescent 

18 +/- 
36 
months 

158 IND R 326 NW Infant 1-3 
159 TF V 7 N Adult 35-39 
160 

TF V 330 NW Adolescent 

18 +/- 
36 
months 

161 TF L 342 N Adolescent 18-23 
162A TF D 110 E Middle Adult 40-45 
163 TF V 360 N Young Adult 18-23 
164 F L 10 N Child 7-8 
165 TF D 250 W Middle Adult 35-40 
166 F R 320 NW Middle Adult 35-40 
167 F R 70 E Young Adult 20-25 
168 F R 235 SW Middle Adult 40-45 
169 F L 200 S Middle Adult 40-45 
DN-B5 E D 20 N Middle Adult 35-40 
DN-B7 TF R 290 W Child 7-8 

DN-B8 
F L 290 

W 
Young 
Middle Adult 

30-35 

DN-B9 TF V 225 SW Child 4-7 
DN-B10 TF L 270 W Middle Adult 40-45 
DN-B11 TF L 316 NW Mature Adult 43-48 
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Burial Position Side Orientation Oreintation  AgeEstimate Age 
DN-B12 F V 338 N Adolescent 14-17 

DN-B13 
SE V 330 

NW 
Young 
Middle Adult 

25-30 

DN-B15 TF D 234 SW Middle Adult 38-43 
DN-B18 F L 270 W Middle Adult 40-45 
DN-B19 IND IND Ind. IND Adult 19+ 
DN-B21 F L 254 W Mature Adult 46+ 
DN-B22 TF L 322 NW Young Adult 20-25 

DN-B23 
F D 20 

N 
Young 
Middle Adult 

30-35 

DN-B24 TF L 350 N Middle Adult 35-40 
DN-B25 IND V 35 NE Adult 30+ 

 

Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

HA 1 
(Field 
No. 1) M 

A, M Matrix Q, S Matrix 
Two 
sandstone 
piled 
charmstones 

HA3 
(Field 
No. 3) IND 

None N/A Q, S, Z 
Apex of 
cranium; 
Matrix 

Sanstone 
mortar; Two 
pieces of 
obsidian 
debitage 

HA 4 
(Field 
No. 4) IND 

None N/A Fragment Matrix N/A 

HA 5 
(Field 
No. A-
1) F 

A 

Under and 
around right 
scapula; Vicinity 
of infant remains 
(6-01/(A-2) 

None N/A 

Exhausted/kill
ed mortar 
placed next to 
head; Two 
antler socket 
pieces 

HA 8 
(Field 
No. C) IND 

F Matrix None N/A N/A 

HA 15 
(Field 
No. J) F 

A, F* Mostly clustered 
around cranium None N/A N/A 

HA 16 
(Field 
No. K) M? 

Unclassifia
ble Matrix None N/A 

One obsidian 
midsection 
biface 
fragment; One 
piece chert 
debitage 

HA 25 
(Field M A, M Matrix Q, S, Z Matrix N/A 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

No. 
Loc. 
1/Tren
ch 2) 
1 F 

A, B Neck, matrix K2 Around neck 
area 

1 Type B2 
and 1 A1aB 
Mortar, 
Pestle, 
Haliotis 
Pendants 

5 IND A, B, M1, 
M2, M4 

Neck, left leg, 
matrix K Matrix N/A 

8A M None N/A AFaIII Under 
mandible N/A 

9 F? 

A, B, M1, 
M2, M4 

Cranium, 
sternum, matrix K/Q Sternum 

Obsidian 
biface, chert 
chopper, 
modified 
faunal awls, 
ochre stained 
faunal bones, 
Modified 
Haliotis shell 

10 M 

A, B, M2 Mandible, 
Maxillae, matrix None N/A 

1 Type A1aB 
Mortar 
fragments, 
Haliotis 
pendant under 
left maxillae 

12 IND A, B Neck, shoulder Q, S, Z Neck and 
shoulder area N/A 

13A IND 

F, G, M Matrix None N/A 

Type B1 
Mortar – 
possible 
Hopper 
mortar or 
early 
construction 
rock bowl. 

13B IND F, G, M Matrix None N/A N/A 
14 F A Matrix None N/A N/A 
15A IND 

A Cervical 
vertebrae, matrix Z 

Around 
cervical 
vertebrae 

N/A 

15B IND  A, B, E, M Matrix None N/A N/A 
16 F F Right scapula None N/A N/A 
17 F? F, G Matrix AF, S, Z AF teardrop N/A 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

pendants 
over eyes; S 
and Z 
pendants 
found near 
midshaft of 
right 
humerus 

18 M C, F, G, M Upper thoracic 
vertebrae, matrix None N/A N/A 

21B F 
None N/A J2BII Matrix 

Chert flake 
and debitage 
in 
matrix/screen 

22 F 
A, B Matrix None N/A 

Five faunal 
bone awls 
near hands 
and forearms. 

25A F 
A, F Matrix None N/A 

Faunal bone 
awl tip from 
matrix 

26A M A, F, G Matrix None N/A N/A 
26B IND  A, C, F Skull, matrix None N/A N/A 
27 F 

A, G Near feet; Matrix None N/A 

Mano parallel 
to left shin; 
Pestle under 
left side of 
cranium; 
Modified 
faunal bone 
awl near feet 

28 F 
A, F Near feet; Matrix None N/A 

Modified 
bone awl 
fragment in 
screen/matrix 

29 F 

F, M* Matrix Q Matrix 

Distal end of 
modified 
faunal bone 
awl in 
matrix/screen 

30 F A, F At cervical 
vertebrae; Matrix None N/A N/A 

31 IND A, F, 
possible M Matrix J2, S5 Matrix N/A 

32 F 
A Matrix None N/A 

1 Type A 
mortar 
fragment 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

33 IND A, B, F*, K, 
M 

Cranial base and 
mandible; Matrix None N/A Pestle beneath 

left leg 
36 M A, F Matrix None N/A N/A 
37 M A frag., B Matrix None N/A N/A 
40A M 

A frag., F Matrix None N/A 

Two obsidian 
biface 
fragments 
underneath 
sternum, and 
one in 
matrix/screen 

40B F A, G Matrix None N/A N/A 
41A F 

A, B, F*, 
G*, K 

Under cranium 
and at cervical 
vertebrae; Matrix 

None N/A 

Large A1aB 
mortar 
fragment 
covering 
cranium; Two 
other mortars 
placed over 
body; Fourth 
mortar placed 
next to right 
knee; Pestle 
found beneath 
left hip; 
Modified 
faunal 
“hairpin” 
located near 
left elbow; 
Two bone 
awls and 
possible bone 
whistle from 
matrix/screen 

42 F 

F, G Matrix None N/A 

One half of a 
Mytilus shell 
located 
between left 
side of 
mandible and 
left shoulder 

45 IND 

A, B, F*, M 

Encircling 
cranium; 
concentrate along 
right shoulder 
and hand; 

Two 
AA2bI At the chin N/A 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

concentration at 
occipital bone; 
Matrix 

47 M 

M Around neck area K2bII/AF4
b, S, Z 

At left and 
right eye 
orbits; 
Above left 
shoulder 

Stone pipe 
atop cranium; 
Eight 
modified 
faunal bone 
whistles at 
left side of 
cranium; Four 
modified 
faunal bone 
whistles on 
right posterior 
scapula; 
Pocket of 
stingray tips 
approx. 15 cm 
to right of 
cranium; 
Partially 
burned elk 
cranium 
placed near 
feet 

48A F A, F, G, M* Matrix None N/A Antler bead in 
matrix/screen 

49 F F, G Matrix None N/A N/A 
51 F 

A, G Matrix Z2aIII Matrix 

Large Type 
A1a mortar 
placed on side 
encasing 
cranium; 
Modified 
faunal bone 
whistle placed 
above right 
shoulder 

52 F 

A, C*, F, 
F/M, G Matrix 

Ab5, 
J1c/J2aIII, 
Q, Q1aIII, 
Q5aII/Q1a
III, S2aII, 
S8aIII 

Matrix 
Small quartz 
crystal in 
matrix/screen 

53 IND A* Matrix None N/A N/A 
54 M G*, M* Matrix None N/A N/A 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

55 F 
A*, F Matrix S2aI, S2aII Matrix 

Modified 
faunal awl in 
matrix/screen 

58 IND 
A, B 

Arranged around 
neck, cranium 
and shoulders; 
Matrix 

AA2bI/Z2
b/S2bII, 
Q1d/Q1bI
V, S, S2bII 

Under pelvis 
and legs 

Perforated 
green stone 
bead in 
matrix/screen 

59 IND 

A, F/M, F, 
G 

Chest/sternum 
area S1b 

Placed at 
area near 
each cheek 

Four modified 
faunal bone 
awls; 
Hammerstone
; Mortar 
fragment in 
matrix/screen 

61 F 
A, F/G, F, 
G 

Near cervical 
vertebrae around 
neck and upper 
torso; Matrix 

S1b 
One over 
each eye 
orbit, cranial 
area 

Charmstone 
in matrix 

62 IND A, F* Matrix None N/A None 
63 M A Matrix None N/A None 
64 F F frag* Matrix None N/A None 
66 IND F*, M* Matrix None N/A None 
67 F 

A, B, M Neck, cranium; 
Matrix None N/A 

Five bone 
awls between 
legs and feet; 
One large 
Type D1 
metate/Hoppe
r Mortar over 
pelvis and 
torso; Two 
pestle 
fragments; 
Large Type 
B2 mortar 
bowl. 

68 IND 

A, B, M Matrix AA2aIV, 
N6aIII, Q1 

One atop 
remains, one 
underneath 
burial; 
Within 
matrix for 
other 
pendants 
recovered 

None 

69 M  A, B, K, M Concentrations at 
forehead, 

AA2b2, 
K2a1, 

Two at the 
right 

Two pestles 
placed 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

mandible, 
cervical 
vertebrae; 
concentrations at 
wrists, knees, 
feet; Matrix 

V2aII/AF4
b 

humerus 
(K2a1) and 
fibula 
(V2aII/AF4b
); One at 
right 
shoulder 
(AA2b2) 

between 
knees 

70 IND 

A, B, G, 
F/M, M 

Concentration 
found on left side 
of cranium with 
many overlapped 
in linear 
arrangements 
(shingled) along 
dorsal/ventral 
plane, possibly 
suggestive of 
bead cap. Spire-
lopped bead 
comprise top and 
bottom thirds of 
arrangement with 
rectangular beads 
in middle. Intact 
rows of beads 
observable in 
same 
arrangement 
beneath cranium; 
Concentration at 
throax and knees; 
Matrix 

None N/A None 

73 F A, M Matrix None N/A None 
74 F A, B, K, 

M* 
Near cervical 
vertebrae and 
pelvis; Matrix 

None N/A None 

75 IND 

A, B, G, K, 
M 

Around cranium, 
neck; Matrix 

Abad/Ac2
b/AE3b, 
K2, 
N1aIII, 
N3c 

One face, 
cranium 

Five notched 
obsidian 
bifaces – Two 
near left 
humerus, two 
near pelvis, 
one from 
matrix/screen; 
Five modified 
faunal bone 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
whistles near 
left arm 

77A IND A, F, G* Matrix None N/A None 
77B M F Matrix S2a1 Matrix None 
78A F 

M fragment Matrix Z2bII Matrix 

Large Type A 
mortar 
fragment, a 
pestle and two 
rounded 
cobbles found 
behind thorax; 
Faunal bone 
awl in matrix 

80 F 
A, K 

Along vertebral 
column and 
pelvis; Matrix 

None N/A None 

81 IND 
A, C, G, F, 
G 

Near right arm; 
Matrix 

S2aII/Q1aI
II-IV, 
S2aII/Q2aI
I/Z 

Near right 
humerus None 

82 IND 

A, F, M or 
F/M Matrix None N/A 

Large faunal 
bone 
fragments, 
and a 
modified 
faunal awl in 
matrix 

83 F 
A, B, M 

Pelvis, and under 
left tibia and 
fibula 

None N/A None 

84 F 

A, M Around neck 
area; Matrix None N/A 

Type A1aB 
Mortar bowl 
fragments 
near top of 
cranium and 
surrounding 
the burial; 
Large pestle 
at pelvis 
extending 
along the 
femora 

87 IND F Matrix Q Right 
shoulder None 

88 IND A, B, C, F, 
M Matrix N6aII Matrix None 

89A IND A, B, F* On and around K2aIII, On and None 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

cranium; Matrix Q2aIII, 
S2aI/S2bI, 
S2aIII/S2b
I, S7aII 

around 
cranium; 
Matrix 

89B IND 

A, B, F* Under body; 
Matrix 

K2aIII, 
Q2aIII, 
S2aI/S2bI, 
S2aIII/S2b
I, S7aII 

Under body; 
Matrix None 

90 F 

A, K* Matrix None N/A 

Modified 
faunal bone 
awl and 
faunal bone 
tube in matrix 

91 IND 

A Matrix None N/A 

Mortar 
fragment atop 
burial; 
Modified 
faunal bone 
chisel in 
matrix 

93 M 
A, F, G 

Near cranium, 
left shoulder, left 
ribs and sacrum; 
Matrix 

K4aI Matrix 
Obsidian 
biface near 
right ribs 

94 F F Matrix None N/A None 
95 F 

A Matrix None N/A 

Two modified 
faunal tools in 
matrix; Large 
pestle above 
cranium 

97 M 

A, F, G, 
F/M, K* 

Left side of 
cranium and 
sternum; Matrix 

None N/A 

Large Type 
B1 and B2 
broken mortar 
bowls placed 
atop legs; A 
few mortar 
fragments on 
left and right 
side of legs; 
Modified 
faunal bone 
scraper in 
matrix 

98 IND 
None N/A 

K2aII, 
K2bII, 
K2bIII 

Near 
cranium 

Killed Type 
A1a mortar 
bowl 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
consisting of 
11 fragments; 
Two serrated 
faunal 
scapulae near 
left side of 
mandible; 
Three 
charmstones 
near ribcage; 
Modified bird 
long bone 
with beaver 
tooth adhered 
to end with 
asphaltum 
near mandible 

99 M F Matrix None N/A None 
102 IND A Near ribs; Matrix None N/A None 
103 M 

K, M Matrix None N/A 
Midsection of 
an obsidian 
biface from 
matrix/screen 

104 M 
F, G, F/M, 
M Matrix None N/A 

One broken 
obsidian 
projectile 
point near 
pelvis 

105 M 

A Matrix None N/A 

Distal end of 
obsidian 
projectile 
point in 
matrix/screen 

106 F A, B Matrix None N/A None 
108 F 

None N/A K2f/S5bII 
Near 
mandible; 
Matrix 

Obsidian 
biface 
fragment near 
mandible 

114 IND 

A, B, K, M Matrix 
K2bII/K2b
III, N2bII, 
Q7b3 

Chest area 

Large broken 
Type A1aB 
mortar placed 
atop cranium 
with mortar 
fragments 
surrounding 
shoulders and 
beneath 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
burial; Two 
modified 
faunal bone 
whistles in 
screen/matrix 

115 M 

A, B, F/M 
Bead necklace 
(Neck area); 
Matrix 

None N/A 

Type A 
mortar frags 
with Flower 
Pot mortar 
base; Two 
faunal awls, 
four polished 
bird bone 
fragments in 
matrix 

117 M 

A, B, M Cranium, 
sternum, matrix 

N6aII/N6a
III, Q2aIII, 
S2aIII, 
S2bI, 
S7aII 

Most at Base 
of cranium, 
and some 
along 
sternum; 
Two found 
near 
mandible 

None 

118 M 

A, B, F*, 
G*, K, M 

Lap area, matrix; 
Some shingled 
with asphatlum 

J10a, 
N6bIII/N5/
N1aIII, 
N6cI, Q32, 
S2aII, 
S2bI, 
S7aII, Q/S 

Lap area; 
Asphaltum 
with possible 
feather 
impressions 

Large Type 
A1a mortar 
bowl placed 
atop thorax 
with four 
Type M 
sequin beads 
adhered to 
rim of mortar; 
Mortar 
fragments in 
matrix; 
Modified 
faunal bone 
near left 
shoulder and 
left 
innominate; 
Broken 
obsidian 
projectile 
point 
imbedded in 
12th thoracic 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
vertebrae 

119 M 
A, F, G, M* Matrix U2bII Matrix 

Modified and 
notched 
faunal scapula 
in matrix 

120 F 
F, G Matrix Ind Matrix 

Pestle 
underneath 
left leg 

121 M F, G Chest, matrix None N/A None 
122 IND 

A, F, G Matrix U2aIII Near 
cranium 

Large A1aB 
mortar bowl 
atop skull 

123 F 

A, C, E*, F, 
G, M* 

Near cranium, 
matrix 

AC3/U7a, 
AF5aIII, 
Q1aIII, 
Q2aIII/S2a
II, S5bII, 
U2aIII 

5 at the 
Right 
humerus, 6 
in 
matrix/scree
n or near 
cranium 

Obsidian 
blade near left 
ischium 

125 IND A, F, G, 
F/M Matrix None N/A None 

126 F 

F, M, 
possible 
C3/G5 

Matrix 
Q2aIII, 
U2aII, 
U6b, Z8 

7 Around 
neck 
(cervical 
vertebrae), 
Some in 
matrix/scree
n 

None 

128 M 
F, F/M Matrix None N/A 

Mortar 
fragments in 
matrix 

129A IND 

A, F, G, K Near cranium, 
matrix 

Q2aIII, 
Q8b, 
S2aII/S6aI
I/S12/S2aI, 
S5bII, 
U2aIII 

One near 
cranium, one 
near left 
shoulder, one 
atop 
mandible; 
three near 
feet (U2aIII) 

None 

129B F 
A, F, G1 

Right ribs, 
splanchnocraniu
m, matrix 

Q1aIII/S2a
I, S10b, 
S6aI/A/A6
2b, U2a3 

Near 
humerus, 
neck and 
cranium 

Several large 
faunal bone 
10 cm east of 
burial 

130 F 
A, B, K, M Matrix 

AF5aIII, 
N6aII, 
Q2aIII, 
Q7aIII/S7a

Along 
mandible 

Pestle broken 
in three pieces 
atop left 
elbow; Three 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

II modified deer 
scapulae, five 
faunal bone 
awls near 
right humerus 

131 F A, B, K, M Matrix None N/A None 
135 M? F, G, K, M Matrix None N/A None 
137 F? F Matrix None N/A None 
138 F 

A, F, G 
Near cervical 
vertebrae and 
mandible, matrix 

None N/A 

Half of a large 
Type A1a 
mortar bowl 
placed atop 
cranium. 
Matches with 
other mortar 
bowl half 
from Burial 
51; Modified 
faunal chisel 
in matrix 

139 M 

A, M 

Around face, 
cranium and left 
shoulder and 
beneath mortar 
bown; Matrix 

K2aIII, 
K2bII/K2b
III, 
K6aI/AA5
a, K6bIII, 
N6aII 

Near face, 
left shoulder 
and under 
left ear 

Complete 
Type A1a 
mortar bowl 
base atop 
legs; Five 
mortar 
fragments 
beneath ribs 
and left arm; 
Half of a 
clamshell 
above left 
second rib 

140 M F, G Matrix None N/A None 
141 M? 

F*, G 
Along left side (5 
were G1 beads 
asphalted 
together), matrix 

None N/A None 

142 IND 
F, G Matrix None N/A 

Pestle 
fragment from 
matrix 

143 M D, F, G, M* Matrix Q1aI Matrix None 
146 F F Matrix None N/A None 
147 IND A Matrix None N/A None 
148 IND G Frag Matrix None N/A None 
149 IND A, B, M Matrix None N/A Stone pipe 

within 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
cremation 
matrix 

150 F 

A, B, F 
Cranium and 
upper body, 
matrix 

Q12aIII, 
Q1aIV/O1
aI, 
S1b/As2aI, 
U2aIII 

Near cervical 
vertebrae 
under left 
shoulder; 
Matrix 

None 

151 F 

A, F, G Matrix None N/A 

Obsidian 
projectile 
point 
fragment in 
matrix 

152 F 
A, G Matrix AP2, 

AP2aII 
Left side of 
torso 

Modified deer 
mandible left 
of cranium 

155 F 

A, B, K, M Cervical 
vertebrae, matrix None N/A 

Large broken 
Type A1aB 
mortar over 
Pelvis, 
serrated 
faunal scapula 
took and 
modified 
faunal tool 
fragments in 
matrix 

157 F A, F, G, M Matrix S5bII Matrix None 
158 IND 

G, K 
Clavicles, upper 
thoracic 
vertebrae, Matrix 

None N/A None 

159 F 
F, G Neck, matrix 

J1c, 
Q2aIII, 
S5bII 

Under thorax 
near cervical 
vertebrae; 
Matrix 

None 

160 M 

F, G, M, K Neck, matrix 
P1a/P1b/O
, QI3b, 
Q2aIII, 
S2aII 

Matrix 

Faunal tibia 
wand and 
“shoehorn” 
object at left 
shoulder, 7 
faunal 
harpoons 
between right 
ribcage and 
humerus, bird 
bone whistle, 
and fish 
vertebrae 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 
beads in 
matrix 

161 IND 
F, G Neck, matrix 

Q2aIII/Z2
bI, 
S2aI/S2aII 

Under left 
mandible 
and left 
scapula 

1 modified 
faunal bone 
atop left 
humerus 

162A M A, F, G, 
G/K1 Neck, matrix None N/A 

Quartz crystal 
near right side 
of mandible 

163 IND F/G frag Matrix None N/A None 
164 IND F Matrix None N/A Chert flake in 

matrix 
165 IND A, F, G Matrix None N/A None 
166 M 

A, F, G 
Cranium and 
thoracic 
vertebrae, matrix 

Fragments Matrix 
2 Conical 
stone beads 
near mandible 

167 F? F, G Matrix O1aII/S8aI
II Matrix Stone bead in 

matrix 
168 IND F, G Matrix None N/A None 
169 IND 

A, B, M 
Left scapula, 
neck (A, B), 
Atop pelvis (A, 
B, M) 

S2aI, 
S2aII, 
S2bI, 
Q1bIV 

Left scapula, 
right 
humerus 

Faunal 
whistles near 
right arm 

DN-
B5 F 

A* Matrix None N/A 

Large Type 
B2 mortar 
behind and 
along 
vertebral 
column; 
Three bone 
needles near 
sternum; 
Modified 
faunal scapula 
saw near lap 

DN-
B7 IND M* Matrix None N/A None 
DN-
B8 IND A, F Matrix None N/A None 
DN-
B9 F F Matrix None N/A None 
DN-
B10 IND F Matrix None N/A None 
DN-
B11 IND F* Matrix None N/A None 
DN- M? A, B, K, M Face, neck, N6aIII, Near neck, Bird bone 
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Burial Sex 
Shell Bead 
Type(s) 

Shell Bead 
Provenience 

Shell 
Ornament 
Type(s) 

Shell 
Ornament 
Provenience 

Other 
Associated 
Artifacts 

B12 shoulders, torso, 
matrix 

N6bIII face and 
chest area 

whistles 
throughout 

DN-
B13 F M Marix None N/A None 
DN-
B15 F A Neck, matrix None N/A Ind 
DN-
B18 

IND 
A, B, F 

Matrix, upper 
body S5bII 

Above 
mandible Ind 

DN-
B19 F M 

Matrix, upper 
body None N/A 

Type A1aB 
mortar 

DN-
B21 IND A, B, F, K 

Matrix, upper 
body 

K2aIII, 
K2bIII, 
S3aII 

Matrix, 
upper body Ind 

DN-
B22 IND A, F 

Matrix, neck, 
shoulders, upper 
body AF Over eyes Ind 

DN-
B23 F? A, F, G 

Matrix, face, 
neck, shoulders, 
upper body 

K1b, Q1a, 
S2a, S2b, 
U2a, Z2a, 
Z2bII 

Neck, 
shoulders Ind 

DN-
B24 IND A, F 

Matrix, upper 
body U4b Cranium Ind 

DN-
B25 IND A, F* Marix None N/A Ind 

 


