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This dissertation serves as a contribution to the study of the prehistory of the Central Desert 

region of Baja California, Mexico.  Between 2007 and 2011, a trans-peninsular 

archaeological survey and excavation program―the Central Desert Early Prehistory Project 

(CDEPP)―was completed for a portion of the Baja California peninsula extending from the 

Gulf of California to the Pacific Coast. The goal of the CDEPP was designed to construct a 

reliable cultural-historical model for the Central Desert.  Methods used to build the model 

included a trans-peninsular pedestrian survey, sub-surface excavation at select locations, 

locating and documenting the distribution of surficial cultural deposits, and where possible, 

associating these findings to absolute or relative age estimates.  Soil geomorphology 

methods were applied to the archaeological data to further clarify the depositional context of 

cultural deposits.  Findings from the CDEPP suggest past foragers, through much of 

prehistory, consistently followed a pattern defined by a high residential mobility consisting of 

one to two nuclear families.  Periodically, these small foraging groups would aggregate in 

centralized locations and shift to a more logistical or semi-sedentary residential pattern―a 

mobile ranchería residential strategy.  Artifact analysis of the CDEPP dataset supports this 

interpretation.  Forager technological organization throughout the Central Desert was 

dominated by patterns of a generalized toolkit design supplemented with specialized, less 

portable traits. That early foragers, notably late Holocene populations, used both 

technological strategies is revealing of a land use pattern conditioned to fluctuating 

resources due to regional environmental and climatic shifts.  Varying use of highly mobile 

and logistical residential patterns is evident in the distribution and types of archaeological 

materials, diversity of artifact assemblages, and the technological organization used at 



 

 

specific locations.  The cultural-historical model established for the Central Desert reveals 

past forager land use and technological organization were diachronically and synchronically 

consistent, and likely established during the late Pleistocene-early Holocene transition. 
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CHAPTER 1: INTRODUCTION 

The surrounding regions of Alta California, the southern Great Basin, and the Southwest and 

Mexico have well-developed regional scale cultural-historical models; however, this is simply not 

the case for the Baja California peninsula in northwestern Mexico.  Over the past three-quarters 

of a century, three major archaeological research projects have taken place in the Central 

Desert.  These projects were largely exploratory undertakings, focused on artifact or site 

discovery (pedestrian survey).  Brigham Arnold and Emma Lou Davis are responsible for 

conducting the largest scale survey projects prior to this study.  Only Arnold’s survey was trans-

peninsular, spanning the entire width of the Baja California peninsula (Arnold 1957).  Emma Lou 

Davis’s survey was extensive, but was limited to the vicinity of Bahía de los Angeles on the Gulf 

of California and two interior pluvial lake basins including Laguna Aqua Amargos and Laguna 

Seca Chapala (Davis 1968).  Ethnographer Homer Aschman’s work is typically considered the 

keystone of anthropological research in the Central Desert (Aschman 1959).  Yet Aschman’s 

research concentrated on the demography and environment of the ethnographic period Cochimí 

culture, with only moderate attention given to the prehistoric record.   

 

The goal of this study is to build on these three previous studies to construct a cultural-historical 

model for a significant portion of the Baja California peninsula—the Central Desert 

physiographic province.  The study is the culmination of three seasons of archaeological and 

geoarchaeological fieldwork associated with the Central Desert Early Prehistory Project 

(CDEPP) carried out between May 2007 and February 2011 (Figure 1.1).  This is accomplished 

by identifying and describing the synchronic and diachronic record of the region as it pertains to 

prehistoric forager land use, technological organization, and subsistence strategies.  

 

General description of the CDEPP and location of study  

The Baja California peninsula is an extremely rugged landscape with a rich biodiversity defined 

by numerous endemic plant and animal communities. The peninsula's natural history is similarly 

diverse with a dynamic record of volcanic and tectonic events.  The arid climate of the Central 

Desert is surrounded by two coastlines—the Pacific Ocean and the Gulf of California—creating 

an “island-like” landscape (Des Lauriers 2011; Henrickson 2013).   Yet this arid context has not 

always been the case.  The few paleoenvironmental studies conducted within and surrounding 

the region reveals a much cooler and wetter past.  Evidence for a once rich ethological and 

wetland-adapted landscape can be observed in pluvial lake systems (playas) and their relict 
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shorelines.  Chaparral forests located at higher elevations along the peninsula’s central 

cordilleras point to a time of Mediterranian-like climate during the late Pleistocene.  The Baja 

California peninsula includes a similar record of a dynamic human prehistory. 

 

Multiple definitions exist as to what constitutes the physiographic boundaries of the Central 

Desert, with the majority of deliniations typically falling within 50 kilometers of mutual 

agreement.  Shreve and Wiggins (1964) consider the Central Desert a subdivision of the 

Sonoran Desert.  Turner (1994) has more recently considered this portion of the peninsula as 

part of the Sonoran Desert scrub physiographic province encompassing the Vizcaíno and Lower 

Colorado River Valley subdivisions.  An additional subdivision in the CDEPP research area is 

the Gulf Coast physiographic province.  Whereas Bratz (1976), by way of Shreve and Wiggin 

(1964), designates only a small strip of the Gulf coast as a separate vegetation area, Turner 

(1994) uses the main gulf escarpment as a demarcation between the Vizcaíno and Lower 

Colorado River Valley subdivisions.  

 

The boundary for the Central Desert typically follows the major distribution of the cirio (sp. Idria 
columnaris), or what is locally referred to as the boojum cactus (Bratz 1976).  Distribution of cirio 

within the Central Desert occurs along a distinct topographic and geologic boundary separating 

the Central Desert and the Vizcaíno Desert.  For the purposes of this dissertation, I will follow 

the Central Desert physiographic boundary defined by Shreve and Wiggins (1964), Humphrey 

(1974) and Bratz (1976).  Referring to the cirio distribution allows for simplicity, and is in keeping 

with past investigations of this region commonly acknowledged as the Central Desert (Arnold 

1957; Aschmann 1959; Davis 1968; Ritter 1978 and 1979; Davis 2003; Bryan and Gruhn 2005).  

The Central Desert’s northern boundary is located in the vicinity of the present-day Ranchería El 

Rosario, and where it trends in a southeasterly direction for circa 400 km to the Sierra San 

Pedro Martir, just north of the present-day settlement of San Ignacio (Figure 1.1).   

 

Research problem 

Common problems limiting our knowledge of Central Desert prehistory include a general lack of 

extensive field research and the repeated use of ethnographic analogy.  Specific information 

regarding diachronic and synchronic patterns of past human lifeways are sparse for the region, 

and relatively few chronologically supported typologies have been constructed (but see Bryan 

and Gruhn 2002 and 2005, Davis 2003b, Des Lauriers 2006 and 2011,  Moore 2001 and 2006).   
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Further affecting a clear understanding of past foragers in the region is the common 

superimposition of marginalized ethnohistoric Cochimí populations through deep prehistory 

(Mathes 1981, Kelly 1995). Often, well-documented aboriginal populations are viewed as static, 

and thought to follow similar cultural patterns throughout the past. While this scenario is 

possible, this line of reasoning must be proven.  In its present state, this interpretation fails to 

consider changing human-environmental patterns that have occurred since the late Pleistocene.  

 

Time and Space 

Throughout much of the Far West of North America, artifact or assemblage typologies have 

been created that correlate artifacts or assemblages to absolute ages. However, artifact 

assemblages associated with absolute ages are rare in the Central Desert and are limited to 

Abrigo Paredón, El Scorpiones, Bahía des los Angeles, Isla Cedros, and select sites in the San 

Quintín and Arroyo Rosario area (Bryan and Gruhn 2002 and 2005; Davis 2003b; Des Lauriers 

2006 and 2011; Moore 2001 and 2006).    

 

Central Desert archaeologists have traditionally used regional typologies from surrounding 

areas including the U.S. Southwest, Alta California, and the southern Great Basin.  In many 

instances, artifact assemblages observed within the Central Desert do share similar 

morphologies to those typologies from surrounding regions.  However, any synchronic or 

diachronic correlation these surrounding regional typologies have to Central Desert 

assemblages are assumed, but not demonstrated.  The existing body of Central Desert artifact 

and cultural typologies will be described in depth including any temporal ordering observed 

during the CDEPP investigations to test these typological and chronological assumptions.   

 

Superimposition and marginalization 

Much of what has been written concerning the aboriginal populations of Baja California is largely 

based on extensive first-hand accounts of initial Spanish maritime explorers, Dominican and 

Franciscan priests throughout the circa 260-year mission system (A.D. 1539–1800; see Mathes 

2006:42–49), and early Euro-American mineral and natural resources prospectors.  Primary 

sources of ethnographic and cultural anthropological research have been conducted throughout 

the peninsula. However, whereas extensive work has been performed on select indigenous 

groups, these ethnographies are irregular in their geographical coverage and result in an 
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analogous discourse concerning the prehistoric record of the peninsula (Gamble and Wilken-

Robertson 2008). 

 

Early missionary accounts are undeniably ethnocentric, but are descriptive in regards to 

ethnohistoric social organization, technology, and environmental context of aboriginal peninsular 

populations. However, these ethnographic descriptions are of a marginalized people and have 

been superimposed and reflected through deep time onto prehistoric populations of the 

peninsula (Laylander 2006). This superimposition has, unfortunately, skewed our understanding 

about these early populations, especially concerning their varying and changing social and 

ecological adaptations throughout prehistory (Kelly 1995). Due to the repeated failure to fully 

consider potential cultural variation, especially in regards to the effects of changing climatic and 

geomorphic processes, these analogous historical and ethnographic discourses have resulted 

in incomplete and assumption-laden theories concerning the diversity and accuracy of past 

human lifeways across Baja California (but see Davis 2003a; Des Lauriers 2010; MacFarlan 

and Henrickson 2010).  This is not to say documented patterns of ethnohistoric period social 

organization in the Central Desert do not correlate to earlier populations in some cases.  

However, any correlation should be based on demonstrable and quantitative attributes that are 

measurable in temporal, cultural, and paleoenvironmental contexts.  

 

Research design 

To establish a reliable temporal and spatial prehistoric record for the Central Desert landscape, 

the CDEPP will attempt to establish a chronologically supported cultural-historical model for the 

Central Desert and will correlate the CDEPP findings to existing research undertaken in the 

region to date.  The CDEPP addresses these research goals using four main methodological 

strategies: 1) conduct a trans-peninsular survey and excavation program; 2) locate and 

document the distribution of prehistoric cultural deposits; 3) associate these cultural deposits 

with absolute ages where possible; and, 4) use existing geomorphology, soil, and environmental 

data to understand the depositional and cultural context of the CDEPP findings.  

 

Documenting the remnants of the human-environmental record since the late Pleistocene period 

is difficult due to the relatively low density of archaeological and paleoenvironmental data 

presently available from the Central Desert.  Moreover, the amount of previous research 

conducted in the Central Desert is concentrated or “clumped”, whereas any distributional map of 
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archaeological and ecological data—and interpretations based from them—may be skewed to 

some extent.  Rather, distributional data will tend to indicate the density of research activity that 

has occurred in a region in contrast to the actual distributions of artifacts and physical evidence 

resulting from past human occupation.  Researchers in the ecological sciences have noted 

similar problematic sampling patterns occurring in remote and/or extremely extensive regions 

(Schulman et al. 2007). 

 

The remote and rugged nature of the Central Desert landscape has limited large-scale research 

in the region.  The CDEPP, then, represents a rare opportunity to better understand the 

prehistory in an isolated and environmentally complex region diachronically through time, and 

synchronically across its landscape.   

 

The Central Desert Early Prehistory Project 

The CDEPP was initiated in the spring of 2007 when a reconnaissance visit to the Central 

Desert was used to assess potential areas conducive for a regional survey and excavation 

project. The second and third field seasons occurred during the summer of 2009 and winter of 

2011.  Subsequent laboratory research at the Instituto Nacional de Antropología de Historia 

(INAH) office in Ensenada—including the exportation and processing of radiocarbon and soil 

samples—occurred in March 2014. The CDEPP research area is a circa 85 km trans-peninsular 

study area spanning east-northeast from Punta Blanco on the Pacific coast to Punta Calamajué 

on the Gulf of California (Figure 2). The CDEPP established a central trans-peninsular baseline, 

or mega-transect, where a sample of pedestrian survey transects could be placed across the 

width of the peninsula.  Areas of backcountry could then be accessed by foot, allowing 

investigation of previously undocumented areas (but see Arnold 1957 for the only other trans-

peninsular survey).   

 

Organization of this dissertation 

This dissertation is designed to be an original work of research encompassing modern 

archaeological field methodology and theory, and soil geomorphology applied to the prehistoric 

human occupation of the Central Desert region of Baja California, Mexico.  The manuscript 

begins with a brief description of the Central Desert and its physiography, a brief summary of 

the current state of archaeological research in the region, and a description of the the CDEPP.  

The following chapter will include the theoretical foundations applied to the data recorvered 
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during CDEPP fieldwork and its correlation to existing archaeological date from the region. 

Chapter 2 will additionally describe the research design used to guide the CDEPP research 

goals and findings. The paleoenvironment and the geomorphic context of the Central Desert 

region are described in Chapter 3 including an explanation of the stratification of distinct study 

regions within the CDEPP research area.  A review of the history of archaeological research in 

the Central Desert and our current understanding of the preshitoric record will be presented in 

Chapter 4.  Results of the findings from the archaeological survey and excavation performed 

during the 2009 and 2011 field seasons will be presented in Chapters 5 and 6, including a 

discussion of the depostional environments and site formation processes observed throughout 

the research area. Chapter 7 includes analyses of the CDEPP lithic assemblage and its 

significance towards better understanding Central Desert foragers land use strategies.  Chapter 

8 provides a synthesis of CDEPP findings and presents a cultural-historical model for the 

Central Desert region. Summary and conclusions of this dissertation, including suggestions for 

future research, are provided in Chapter 9.  Supplemental data are presented in the appendices 

at the end of this document.
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Figure 1.1: Overview of the CDEPP research area and the Central Desert region.  



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.2: Digital Elevation Model of the CDEPP research area and points of reference. 
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CHAPTER 2: THEORETICAL FOUNDATIONS AND RESEARCH DESIGN 

Introduction 

The fact that little archaeological research has been conducted in the Central Desert region 

fundamentally requires a synchronic and diachronic ordering of the archaeological record.  

Therefore, the principle theoretical framework applied the CDEPP is the construction of a 

cultural-historical model. Findings from the CDEPP dataset are not, however, limited to the 

construction of a regional cultural-historical model.  Research carried out by the CDEPP is multi-

disciplinary in approach.  The integration of processual studies (forager mobility and land use), 

lithic analysis, and soil geomorphology are applied to CDEPP field research and resulting 

dataset (Willey and Phillips 1958; Binford 1979 and 1980; Butzer 1982; Wells and Noller 1999; 

Birkeland 2003; Boul et al. 2003; Davis 2003a).  Additionally, established paleoenvironmental 

records for the Central Desert are incorporated into the CDEPP results to better understand the 

ways in which foragers interacted with a changing landscape through time. The framework for 

how these disciplines have been applied to the CDEPP is presented below.  

 

Theoretical background and conceptual framework 

Developing a cultural-historical model for the Central Desert will follow approaches developed 

for previous regional scale studies conducted throughout the Americas (Ford and Willey 1949, 

Willey and Phillips 1958, Thomas 1981, Jennings 1986; Bennyhoff and Fredrickson 1994; 

Lohse 1997) and, where possible, will be supplemented by additional theoretical approaches 

mentioned above. The focus for cultural-historical modeling is to construct a regional chronology 

both diachronically and synchronically.  

 

A systematic methodology of building a cultural-historical model was formally established by 

Willey and Phillips (1958), where they placed emphasis on segregating archaeological 

assemblages, features and sites among other phenomena into basic, definable units. These 

units range from small-scale, stratigraphically restricted assemblages and features to larger 

scale units used for integrating extra-regional archaeological records―such as horizon and 

tradition. These various archaeological units have been used precisely or in modified form to 

build the majority of prehistory throughout North America (Lohse 1997). 

 

Archaeological units used for the CDEPP archaeological dataset will be appropriate to the scale 

of the study including component, phase and pattern (Figure 2.1).  A component―commonly 
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termed aspect or focus―is a homogeneous assemblage limited to a single or multiple 

stratigraphic units within a site deposited by a single group during a relatively brief period of 

time. There may be multiple components at a single site that can be segregated based on 

significant changes within the assemblages. Multiple contemporary components―identified by 

specific chronological and stratigraphic limits―recovered at multiple sites across an area 

comprise a phase (Willey and Phillips 1958, Bennyhoff and Fedrickson 1994, Lohse 1997). A 

phase is a spatially and chronologically restricted archaeological unit including components and 

cultural traits from multiple sites significant enough to distinguish it from other assemblages and 

that is spatially limited to a region. Larger scale archaeological units incorporating multiple 

phases constitute a pattern, which is “a configuration of basic traits representing a cultural 

adaptation” (Bennyoff and Fredrickson 1994). 

  

Constructing a cultural-historical model remains a fundamental step in understanding the 

prehistoric record for the Central Desert.  To develop a useful cultural-historical model, the 

CDEPP follows a program of study including: archaeological survey and excavation; ordering 

and correlation of cultural material recovered from surveyed and excavated contexts; retrieving 

appropriate samples for absolute or relative dating; and, the interpretation of cultural patterns 

synchronically and diachronically.   Data-supported generalizations and syntheses describing 

diachronic and synchronic variation and change will be offered, and based on the results of the 

CDEPP findings.  

 

Culture-history is limited, however, and cannot explain culture variation and change (Binford 

1965).  Therefore, processual-based methodology can be used to achieve general explanations 

resulting from the CDEPP dataset.  A cultural-historical model based on the CDEPP findings will 

be supported by the use of lithic and organic artifact analysis, spatial analysis, archaeological 

site formation processes, and a soil geomorphological overview of the CDEPP research area 

(Butzer 1982, Schiffer 1985, Odell 1996 and 2004, Andrefsky 1998, Birkeland 1999, Schaetzl 

and Anderson 2005).   

  

Forager mobility and land use 

Forager mobility and land use consider how groups organize their annual movements across 

the landscape to acquire resources (Kelly 1995).  Patterns of mobility and land use have largely 

been understood through reconstructions of ethnohistoric and contemporary foraging 
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populations, which, in turn, serve as our control for interpreting mobility patterns of prehistoric 

foragers (Kelly 1992 and 1995).  Binford (1980) suggests contemporary foragers move across 

the landscape using a mix of residential (highly mobile) and logistical (sedentary) movements 

depending on numerous factors―namely environmental changes and available resources.  

Shifts in mobility and land use patterns have been shown to heavily influence socio-political 

organization, ideology, group identity, intra and inter-group relations, regional trade, territoriality, 

and enculturation (Kelly 1992).   

 

Theoretically then, forager use of highly mobile or logistical residential patterns should result in 

distinct archaeological records, including such factors as site size, density and distribution of 

cultural material, site and feature structure and function, and artifact assemblage richness and 

diversity (Binford 1978a,1978b and 1979, Thomas 1983, Yellen 1977).    However, identifying 

the diachronic and synchronic boundaries, where shifts in forager mobility and land use 

occurred, is a difficult challenge.  While change in forager mobility and land use is not 

determined by the environment, environmental change does have a significant effect to the 

availability of resources.  Therefore, the most profitable manner of locating these cultural shifts 

in the archaeological record is to understand specific cultural components within an 

environmental context.  For the Central Desert region, various paleoenvironmental studies have 

identified significant periods of climatic and environmental change including the late 

Pleistocene-early Holocene transition (circa 10,000 B.P.), early Holocene-middle Holocene 

transition (circa 7,000 B.P.), and middle Holocene-late Holocene transitions (circa 3000 B.P.) 

(Davis 2003a; Davis and Des Lauriers 2007).  Chronologically supported cultural components 

should be located that correspond to these transitional climatic boundaries in order to compare 

how variation in climate and environment affected Central Desert forager mobility and land use 

diachronically and synchronically.   

 

Correlating discrete cultural deposits with known ages across the Central Desert is a difficult 

task on multiple levels, however.  First, the existing radiocarbon database for the Central Desert 

is limited.  The two largest surveys conducted within the Central Desert failed to produce any 

reliable radiocarbon age assessments (Arnold 1957; Davis 1968), and only Bryan and Gruhn 

(2002 and 2005), Davis (2003a and 2003b), Moriarty (1969), and Hubbs et al. (1960) offer 

absolute chronologies for discrete cultural components.  Davis (2003a) offers the largest sample 
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of radiocarbon and thermoluminescence ages for Laguna Seca Chapala and Western Playa 

localities, but these are largely for chronostratigraphic purposes rather than cultural deposits.   

 

Secondly, changes in forager mobility and land use can affect technology, its varying rates of 

innovation, and cultural transmission.  Unfortunately, the vast majority of lithic tools and 

debitage in the Central Desert were observed from palimpsest depositional contexts, and with 

little to no clear association with radiocarbon dated cultural components.  While radiocarbon 

supported lithic assemblages have been associated with some discrete cultural components in 

the region―including Abrigo Parédon (Bryan and Gruhn 2002 and 2005) and Isla Cedros (Des 

Lauriers 2006 and 2011)―the majority of stone tool-based typologies created for the Central 

Desert are, in reality, difficult to incorporate into the region's prehistoric record (Davis 1968; 

Ritter and Burcell 1998).   

 

Lithic analysis applied to forager studies 

The vast majority cultural material recovered from CDEPP fieldwork includes lithic tools and 

debitage.  Therefore, use of contemporary lithic analysis methods is critical to clarifying early 

forager mobility and land use in the Central Desert region.  Analysis methods used on CDEPP 

lithic assemblages are founded within the rubric of the organization of technology (Kelly 1988; 

Nelson 1991).  Kelly (1988:717) states that the organization of technology concept is, “the 

spatial and temporal juxtaposition of the manufacture of different tools within a cultural system, 

their use, reuse, and discard, and their relation not only to tool function and raw-material type 

and distribution, but also to behavioral variables that mediate the spatial and temporal relations 

among activity, manufacturing, and raw material loci.”  Theoretically, the organization of 
technology relates to behavioral systems or strategies hunter-gatherers use to make economic 

decisions (Nelson 1991). 

 

The organization of technology concept, as it is applied here, is a processual approach used to 

define artifact types at the individual (morphology, measurements, raw material) and 

assemblage scales (assemblage richness and evenness, reduction strategies and design), and 

correlates this information to cultural behavior and social organization, including forager mobility 

and land use strategies (Odell 2004).  Nelson (1991) further suggests that understanding 

technological organization may allow insight into the relative productivity of resources, level of 
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mobility required for exploiting those resources, the amount and quality of raw materials, and 

the size of the region exploited by foragers.   

 

The study of technological organization is most often driven by the Binfordian forager-collector 

dichotomy (Binford 1979 and 1980), where lithic assemblages are classified as having curated 

or expedient characteristics.  Curated technologies are developed by highly mobile foragers, 

while expedient technologies are characteristic of sedentary or semi-sedentary collector/logistic 

populations.  This concept of forager versus collector, however, was never intended to be a 

diametrically opposed set of behavioral characteristics.  Instead, each adaptive strategy is seen 

as ends of a continuum, and whereby lithic technological organization will typically include 

characteristics of both strategies (Bettinger 1991; Odell 1996 and 2004).   

      

More recent forager studies have tended to rely on less restrictive definitions within the curated 

and expedient continuum.  Here, the terms generalized or specialized are used to allow for a 

more encompassing analysis of lithic assemblages (Shott 1986; Bettinger 1991; Rasic and 

Andrefsky 2001; Brantingham 2003).  Assemblages are measured in terms of the dominant 

patterns of generalized or specialized design with characteristics of both designs assumed 

present.  Patterns can be compared to additional information such as site structure and size, 

location, and length of occupation, to name a few (Shott 1986; Bettinger 1991; Rasic and 

Andrefsky 2001).   

 

A common method for identifying a generalized toolkit organization is the level of tool diversity, 

where a "streamlined" quality should be reflected in fewer artifact types within assemblages 

(Collins and Kay 1999; Nelson 1991).  Low toolkit diversity is viewed as a technological solution 

to environments requiring higher residential mobility for group survival. Regular residential 

moves may not support transporting a large and complex toolkit.  Traits of a generalized toolkit 

organization will commonly include: 1) transportability; 2) multi-purpose, or fewer tool types to 

perform a wider variety of tasks; 3) maintainability (flexibility and versatility); and, 4) a reliance 

on the manufacture of formal tools (Bleed 1986; Shott 1986; Nelson 1991).  Additionally, 

conservation of raw material my be present including formal core design, where a lack of high 

quality toolstone may be absent or unknown (Andrefsky 2005). 
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Specialized toolkit organization will incorporate both high and low transportability in its design.  

Ideally, logistical, task-specific groups may use transportable tools when acquiring resources 

away from centralized permanent or semi-permanent settlements.  However, tasks conducted at 

permanent to semi-permanent residential sites may use tools with little transportability 

(groundstone and cobble tools for example) or are expedient in nature (Nelson 1991).  Planning 

for future tasks is a prerequisite in order to import resources to the residence (Binford 1979 and 

1980; Nelson 1991).  This can result in a standardization, or serial nature, in toolkit design, 

where emphasis is placed on reliability rather than multi-functionality (Bleed 1986; Nelson 1991; 

Rasic and Andrefsky 2001).   The aggregation of people and increased time spent at a single 

location should result in a highly diverse tool assemblage reflecting a repetition of a variety of 

tasks (Nelson 1991).  

 

Identifying early patterns of foraging: lithic raw material 

Andrefsky (1994a, 1994b) notes the relative level of lithic raw material abundance, raw material 

availability, and toolstone quality are the more critical factors influencing toolkit organization.  

Toolstone quantity (i.e. availability and abundance) and quality readily available within a region 

may be measured by using formal to non-formal tool ratios within lithic assemblages.  Andrefsky 

(1994a) additionally argues that lithic technological organization is not necessarily indicative of 

hunter-gatherer settlement patterns.  Rather, the quantity and quality of toolstone within a region 

is the largest influence on technological organization and includes: 1) in areas containing 

abundant high quality toolstone, the manufacture of both formal and non-formal tools will be 

evident; 2) in areas containing high quality lithic raw material in relatively low abundance, a lithic 

assemblage will include a trend towards formal tool manufacture with little evidence for the 

manufacture of non-formal tools; 3) in areas containing abundant low quality toolstone, 

assemblages will mainly consist of non-formal tools with moderate to no evidence of formal tool 

manufacture; and, 4) areas exhibiting low quality toolstone in low abundance will tend towards 

the exclusive manufacture of non-formal tools (Andrefsky 1994a and 1994b).  While these 

senarios are likely represented in some instances in the preshistoric record, these are meant as 

ideal models of toolstone availability and toolkit design.  Andrefsky does not take into account 

additional matierials assumed within a technological system.  Composite aspects including 

wood and bone materials are common to most technologies and the fact that an area includes 

low quality toolstone may not be a precise indicator for a non-formal technology in all cases.  
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Foragers occupying regions with low quality toolstone may still use a formal tool design with a 

reliance on organic implements (i.e., harpoon systems, cordage and netting, boomerang).    

 

Brantingham (2003) postulates raw material variability within lithic assemblages may have 

nothing to do with either functional or subsistence strategies.  Instead a neutral model may 

explain raw material composition within lithic assemblages.  Brantingham (2003) simulated a 

random walk strategy for forager toolstone collection within a region.  The quantity and diversity 

of tool types and raw materials result from the amount of raw materials an individual can 

physically transport.  Morphological change occurs within a lithic toolkit as local materials, and 

the resulting tools manufactured from these newly acquired materials, are continually integrated 

into the parent, or existing toolkit. Barton et al. (2007:118), summarizing Brantingham’s neutral 

model, state: 

 

In this scenario, hunter-gatherer mobility patterns are assumed to operate without regard to raw 

material availability. Rather, hunter-gatherer movement is determined by local subsistence 

productivity. Hunter-gatherers move from one foraging patch to the next in response to resource 

depression thereby generating a seemingly random pattern of movement about the landscape. 

If movement is determined by access to subsistence resources, and not lithic resources, then 

we should expect to see hunting technologies capable of incorporating a wide range of local raw 

materials, regardless of the limitations of the material. If this ‘‘neutral model’’ is correct, the 

archeological assemblages of highly mobile, random walk hunter-gatherers should always be 

dominated by local materials and the manner of stone tool use and manufacture should reflect 

the local character of the raw materials. 

 

Kuhn (1995) suggests that, in locations where toolstone sources are scarce, cores and tools 

should exhibit a high degree of use and exhaustion, as well as exhibiting qualities of a more 

formalized and efficient design.  Riel-Salvatore and Barton (2004) consider human behavior in 

this environmental context as an effective local lithic scarcity.  Toolkit design will typically 

contain curated assemblages implemented by residentially mobile populations.  In contrast to 

this, foragers occupying environments with abundant toolstone sources will design toolkits 

exhibiting diverse techniques of core reduction and with a higher frequency of tested cores and 

cobbles (Kuhn 1995).  Kelly (1999) has considered the widespread adoption of amorphous or 

multidirectional core technology as evidence of more sedentary foraging societies in the Great 
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Basin, and where Riel-Salvatore and Barton (2004) define this socioecological context as an 

effective local lithic abundance, used by logistical-oriented sedentary or semi-sedentary foraging 

societies.  In reality, what effects technological organization is likely a mixture of both of these 

theoretical views (Kuhn 1995; Odell 2004), and may include critical factors not understood by 

contemporary researchers such as raw material availability and selection (Andrefsky 1994a).   

 

Typology 

A fundamental approach to many established cultural-historical models in the North America is 

the use of artifact typologies, where morphologically distinct, or diagnostic “types” are 

associated with a synchronic and diachronic chronological record.  In the Far West, typologies 

are typically based on lithic projectile point morphologies.  These artifacts serve as age-ordering 

or "fossil" markers, associated with specific regions and time periods.  Ideally—and especially in 

desert regions dominated by deflated cultural deposits—diagnostic artifacts can be understood 

as to their time and space in the absence of absolute dates  (Willey and Phillips 1958; Thomas 

1981 and 1983a).  Well-documented examples of chronologically supported projectile point 

typologies include Thomas' research in the Great Basin's Monitor Valley (1981, 1983a, 1983b) 

and Kelly's (2001) survey and excavation program in the Stillwater Marsh area of the Great 

Basin. Thomas' (1983a, 1983b) typology remains one of more highly regarded, and highly 

debated, projectile point typologies for the Great Basin and continues to be applied to artifact 

assemblages lacking direct absolute dating methods in the Far West. 

 

Artifact typologies are artificial constructs used to determine degrees of similarity between 

certain artifacts, and degrees of variation between those artifacts considered as separate types.  

Those stratified, in situ cultural components recovered from excavated contexts—and that are 

associated with radiocarbon age estimates—can be compared to cultural materials in surficial, 

palimpsest contexts lacking direct chronometric or stratigraphic control. 

 

Soil geomorphology and its applicability to the CDEPP research area 

Integrating soil geomorphological methods into a regional archaeological survey can enhance 

survey strategies, prioritize areas of investigative interest, reconstruct paleolandscapes, and 

establish an, “environmental framework for survey data interpretation (Wells 2001:108).”  The 

Central Desert includes extensive volcanic, tectonic, and erosive landscape evolutionary 

processes.  Identifying and ordering of these processes, and where these patterns are located 
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on the landscape, can help interpret the depositional context of surficial cultural material 

recovered during an archaeological survey.  This is especially relevant in the case of the 

CDEPP survey strategy, where a distributional survey is applied, and where the context of the 

individual artifact is essential to the interpretation of the survey data.  Understanding the 

dominant processes responsible for the variety of landform surfaces in the research area is 

essential for gaining any knowledge of the depositional and post-depositional event(s) of an 

artifact(s).   

 

Ground surfaces in the CDEPP research area are predominately more erosional than 

aggradational.  Aggradational deposition in the CDEPP research area commonly includes 

anchored dunes along the coastal zones and southern playa margins and alluvial fans along the 

larger arroyo valley walls.  Erosional depositional environments dominate the region, however, 

and have resulted in extensive deflated surfaces with palimpsest cultural deposits.  Therefore, 

locating those landforms containing buried cultural deposits was a goal of the survey portion of 

the CDEPP, mainly due to the common problem of shallow or extremely disturbed near-surface 

contexts for regional archaeological assemblages (Henrickson 2013). 

 

To identify those areas with potential for containing buried, stratified archaeological deposits, 

individual soil surfaces for the CDEPP research area on INEGI 1:50,000 topographic maps.  

Areas were then superimposed upon INEGI-produced aerial photographs at a scale of 1:10,000.  

These maps were ground truthed in the field and eventually served as the basis for defining 

areas to be surveyed.  During fieldwork, soil geomorphological data was documented for each 

transect surveyed.  Observations were drafted on the aerial imagery and topographic maps 

including landscape position (aspect and slope), bedrock geology (using Gastil et al. 1975 

surficial geology map), surface sediment (grain size and shape distribution, texture), and soil 

descriptions (identification of epipedons, diagnostic horizons, and soil profiles where exposed) 

following the methodology and guidelines of the USDA Soil Survey Staff (2006), Boul et al. 

(2003) and Birkeland (2003).  Contacts, or significant changes, between what appear to be 

discrete soil surfaces were then adjusted on the aerial photos.  The resulting soil surface maps 

“are thought to represent the substrate on which humans impose a land-use pattern (Wells 

2001:111).”  
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A was to locate those landform surfaces where there was a high potential for aggraded 

sediments Depositional environments with discrete cultural components and are vertically 

segregated by sterile stratum(a), are the most desirable situation for archaeological excavation.  

Unfortunately, this is not the case for the excavated locations reported here.  Whereas 

pedoturbation processes are not extensive at any one of the locations excavated, many of the 

cultural components are in close stratigraphic, and, in some cases, appear to be vertically mixed 

with overlying or underlying cultural components.  This has been noted as a common problem in 

the Central Desert  

 

Identifying and defining discrete cultural components at all excavated locations was attempted 

where possible.  Support for these definitions is accomplished through use of multiple lines of 

evidence, and where individual artifact morphology and overall assemblage characteristics are 

internally consistent and thought to be representative of discreet cultural components.  Age 

ordering of cultural components are noted where a direct association with radiocarbon samples 

occur.  Understanding site integrity, then, is a major concern for all CDEPP excavations. 

 

Landscape archaeology and its application to CDEPP archaeological survey and excavation 
strategies 

In some circumstances, the CDEPP survey strategy applies ideas based on a landscape 

approach to surficial cultural material, or what some consider as distributional archaeology.   A 

distributional approach is deemed an appropriate method for understanding past human 

behavior and settlement at a regional level in deflated desert environments such as the CDEPP 

research area (Thomas 1981). More recent discussion of landscapes have suggested foragers 

will visualize their territory—not as a dichotomy of sites and empty spaces—as fluid distributions 

of hunting grounds, fishing areas, water holes, pathways, living areas (Gould and White 1986). 

While this concept is cognitive in nature, and virtually unknowable to archaeologists, there are 

additional practical considerations for using the approach.  

 

In some areas, artifact distributions are continuous across the surface of the Central Desert for 

multiple kilometers, and the surficial deposition of cultural materials likely represent multiple, 

superimposed occupations through time.  By observing the distribution of artifacts—where 

artifacts comprise the individual analytical unit—various lithic analysis and statistical measures 

can be employed in order to attempt an understanding of prehistoric land use in lieu of age 
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control or in situ, stratified cultural deposits.  This distributional approach has been applied to 

multiple desert environments by Thomas (1981), Ebert (1992), and Foley (1977).   

 

Thomas’ work in the Reese River Valley in the 1970s represents one of the leading examples of 

the success a landscape survey can produce.  Thomas was interested in testing Julian 

Steward’s cultural ecological model of Great Basin hunter-gatherers.  Instead of looking for site 

types in specific environmental zones (whereas Steward suggested task-specific activities were 

performed in certain environments), Thomas established 500 m2 quadrats across the valley for 

pedestrian survey.  Within these survey quadrants, the individual artifact was the minimal unit of 

analysis.  Ebert’s (1992) distributional archaeology was similarly concerned with mapping the 

distribution of individual artifacts in the deflated Red Desert region of southwestern Wyoming.  

While his research reveals the expansiveness of artifact distributions in open-air “sites”, his 

results also reveal the intense demand on a researcher’s time when attempting to locate and 

record all cultural material in a specific location.  Foley’s (1977) research program in the 

Amboseli Basin of Kenya showed that artifacts were continuously distributed across the 

landscape, representing a broad use of the region through time.  He applied site-formation 

processes to better understand the context and distribution of the artifacts, noting that past 

destructive taphonomic processes affected the current position— and our perception—of these 

artifacts.  Foley suggested that areas with higher artifacts concentration—what many 

archaeologists would traditionally consider to be an archaeological site—were in reality 

anomalies in an overlapping distribution of artifacts. Those anomalies were the result of multiple 

activities occurring at a single location through time.  This pattern would come to be known as 

the palimpsest model and is applicable to the majority of the CDEPP research area. 

 

The palimpsest or locality model 

Simply stated, a “site” in a palimpsest model is a location where a high-density of surficial 

cultural material exists.  Yet this high-density clustering does not necessarily correspond to a 

discrete activity area at a specific point in time.  Instead, it is considered to be a set of 

overlapping cultural material distributions—or individual artifact assemblages—resulting from 

multiple occupations segregated by time (Figure 2.2).  Subsequent post-depositional processes, 

such as deflation, among other erosive events, can create high-density distributions of artifacts 

erasing any evidence for discrete prehistoric activities or occupation.  Post-depositional 

processes (e.g., sheetwash, soil creep, dune migration) may create a single, high density 
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concentration of artifacts by transporting artifacts from one concentration, representing a 

discrete activity area at a specific point in time, and amassing these into a similar existing 

artifact concentration.  This results in a single, non-culturally-produced artifact distribution.  This 

scenario is common to many arid regions of the world, where eolian processes have dominated 

landscape surfaces. 

 

Foley (1981) and Schiffer (1987) demonstrate that our own perception of an archaeological site 

depends on those processes that form the archaeological record through time—where some of 

these processes are cultural (c-transforms), and some are natural processes (n-transforms).  

The archaeologist can only observe the cumulative result of this discard behavior; the sum of a 

continuous process.  Discard of cultural material by foragers in a region over thousands of 

years—such as an area like the Central Desert— will result in overlapping distributions of 

artifacts.  Natural geomorphic processes can further influence this distribution through erosion 

and deflation, burial and exposure.  It may, then, be more appropriate to consider these high-

densities of culture material as localities rather than task-specific, or discrete occupation sites. 

 

Applying a distributional-based palimpsest model to the CDEPP archaeological survey strategy 

is a valid method due to the importance that taphonomic events have on our perception of the 

archaeological record, especially in arid and surficial exposed regions such as the Central 

Desert, cumulative records of artifact distributions are viewed as the result of continuous human 

discard activities through time. The context of these cultural deposits is further affected by post-

depositional geomorphic processes.  Understanding and identifying these post-depositional 

processes is an important strategy for the CDEPP research area, where high densities of 

cultural material clusters may not correspond with any temporally discrete or discernible 

settlement pattern.  These palimpsest cultural deposits likely correspond to preferred habitats 

over some span of time (Foley 1977).  Acknowledging this possibility for the CDEPP research 

area may allow us to infer preferred resources that may have made specific locations 

continually attractive to humans over long periods of time. 

 

Regional taphonomy and archaeological integrity of the CDEPP research area 

During the CDEPP pedestrian survey, those locations that included high artifact concentrations, 

were noticeably bounded—whether naturally or distributional—and the potential for buried, 

stratified cultural deposits was high, were deemed archaeological sites.  Three of these 
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locations were chosen for excavation to assess their archaeological integrity and the potential 

for recovering a diachronic record of site occupation.  Understanding a site’s archaeological 

integrity, then, is an important step in building a cultural-historical model.  

 

Site integrity is considered the level of preservation of the original position of cultural deposition 

of artifacts and cultural features, and is dependent upon the relative level of adverse effects 

resulting from post-depositional processes.  Schiffer’s (1987) and Enloe’s (2006) requirements 

for assessing and measuring site integrity, and its preservation of cultural component(s), 

requires an understanding of (1) the original position of cultural deposition (i.e. artifacts and 

features), and (2) post-depositional environment processes.  Together, the original context of 

human discard patterns and the natural post-depositional record culminate to form the 

archaeological record we observe today.  Hence, one must be able to delineate between 

patterns resulting in cultural depositional episodes from those patterns resulting from the natural 

depositional environment (Schiffer 1987; Enloe 2006).  This is a necessary step when 

attempting to reconstruct past forager subsistence-settlement patterns at the regional level.   

 

Taphonomic studies have traditionally been restricted to the individual site level, where they are 

applied to site formation models (but see Davis 2001 for application to a regional level).  While 

useful for understanding occupational history and cultural deposition for an archaeological site 

or location, its correlation to the region’s larger geomorphic history is commonly ignored (but 

see Wells 2001; Davis 2001, 2003a and 2006).  A general lack of regional taphonomic studies 

has resulted in a repeated use of radiocarbon and diagnostic artifact (i.e., typological) supported 

chronologies that are thought to be a representation of a relative prehistoric demographic record 

for a given region.  In most cases, this use of “census” is likely to be inaccurate—and is likely 

not supportable once past geomorphic processes are realistically considered.  Therefore, 

taphonomic processes must be taken into consideration within a regional context.  This 

regional-scale taphonomic application is especially warranted in landscapes where surficial 

instability has consistently occurred.  Such is the case with the Central Desert region, where 

extensive erosive and aggrading geomorphic processes have continually buried, exposed, 

reburied, or completely eroded cultural deposits at different rates depending on the geomorphic 

history of a specific location.   

 



 
 

22 
 

 

Surovell and Brantingham (2007) model a generalized scenario where the longer a cultural 

deposit is exposed to degrading earth systems processes, the higher the probability that cultural 

deposit will be adversely affected or eliminated from the archaeological and chronological 

record.  This should result in a patterned exponential increase in the frequency of preserved 

archaeological occupations in relative to the length of time since cultural deposition.  That is to 

say, if this model is accurate, younger radiocarbon dated occupation of any region should 

continually outnumber earlier occupations (Surovell and Brantingham 2007).   Graphically, 

distribution curves will be unimodal and skewed towards the later period occupations.  Ideally, 

the Baja California peninsula should be no different. Figure 2.3 below presents a summary of 

radiocarbon-dated sites graphically plotted for the Central Desert and northern regions of the 

Baja California peninsula. Note the chronometric distribution of human occupations through time 

is unimodal and skewed to the late Holocene occupations towards the left of the graph. 

 

More recently, Riede (2009) has challenged the taphonomic models of Surovell and 

Brantingham (2007) and others (see Turney et al. 2006), and holds to the tradition in 

demographic studies that have directly applied assessments of population levels to 

chronometric datasets.  Riede (2009) uses a high-resolution climatic record (i.e. the Greenland 

ice core 18O temperature proxy) to compare to the frequency of chronometrically supported 

archaeological occupations in three archaeological regions in northern Europe.  He interprets 

skewed and heavy-tailed radiocarbon distributions as corresponding to shifts in cultural patterns 

such as, “diversification, storage, exchange, and increased mobility” and their synchronic 

correlation to similar shifts in global climatic trends (Riede 2009:323).   And yes, these changes 

in global climatic changes indeed correlate, at least in his three northern European case studies, 

to extreme shifts in the distribution of chronometrically supported cultural components.  

However, nowhere in his interpretations does Riede account for the dramatic and continually 

reactive processes of landscape evolutionary processes that typically result when a change in 

global climate occurs.  As has been shown above, increased sedimentation, faulting, uplift and 

subsidence, adjustment of drainage systems to rising sea-levels, and erosive forces such as 

deflation have continually occurred across landscapes throughout the world since the LGM. 

  

Foragers will undoubtedly react to these climatically driven geomorphic transitions by adapting 

to, and changing how, they interact with the surrounding environment.  Hence, in order to obtain 

a more accurate view of these socioecological scenarios, we may investigate these scenarios 
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from a co-evolutionary aspect, where both humans and the local environment are reacting and 

adapting to new circumstances (Wells and Noller 1999).  Excepting in such extreme cases such 

as volcanic eruptions, mass debris flows, and other destructive depositional events, an absence 

or decline of radiocarbon dated prehistoric occupations does not necessarily mean decline in 

human population or region-wide abandonment by human populations.  It is more likely the 

opposite.  Human groups shifted and adapted their subsistence-settlement patterns to a 

changing landscape—in some cases to dramatically changing and challenging landscapes.  The 

fact that we cannot observe the remnants of these occupations is likely due to these same 

degrading processes acting on the integrity of these cultural deposits.  The dearth of middle 

Holocene-aged dated components in the Central Desert region of Baja California is a good 

example of this co-evolutionary viewpoint (Davis 2003a and 2006).  Without accounting for 

taphonomic bias along a regional scale, the traditional view of human demography as reflected 

in any given radiocarbon database—even when supported by a global climatic proxy record—

remains a weakly supported argument.  

 

It is apparent that much of the early prehistory of the peninsula may be lost to degrading 

taphonomic processes.  Sea level and tectonic histories have likely submerged, displaced, or 

destroyed much of the early archaeological record.  Yet this does not suggest that there is an 

absence of evidence for early populations on the peninsula, and that they cannot be identified 

and recovered.  The extensive pluvial lake system of the peninsula has been proven to have 

preserved archaeological sites from the early Holocene to the late Holocene periods.  Extensive 

uplifted marine terraces exist on the Pacific coast of the peninsula and likely contain remnants 

of early occupations similar to those landforms in Oregon (Davis et al. 2004), California 

(Erlandson et al. 2004), and the northern Northwest coast (Fedje et al. 2004).  Additionally, and 

where present, rockshelters in the Cape Region and the Central Desert have been shown to 

include a higher preservation of cultural deposits—most notably organic artifacts (Bryan and 

Gruhn 2005; Henrickson 2013).   
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Figure 2.1. Diagram of basic archaeological units used for builing a regional cultural-historical 
model and their relation to the diachronic (time) and synchronic (space) record.  
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Figure 2.2. Diagram of (A) ideal, aggraded versus (B) non-ideal, erosive depositional 
environments. Scenario B results in a palimpsest cultural deposit with the absence of a 
diachronic context and common to arid soilscapes around the world.  
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Figure 2.3: The relative frequency of radiocarbon-dated archaeological sites (N = 217) from the 
Central Desert and northern regions of Baja California.  Note how the curved distribution mirrors 
Surovell and Brantingham’s (2007:1871) predictive model.  Data is taken from Laylander’s 
radiocarbon database (http://pweb.jps.net/%7Edlaylander/index1.htm). 
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CHAPTER 3: AN OVERVIEW OF THE SURFICIAL GEOLOGY, SOIL GEOMORPHOLOGY  AND 

PALEOENVIRONMENTAL RECORD OF THE CENTRAL DESERT REGION 

Introduction 

Geomorphic surfaces in the Central Desert of Baja California, Mexico include numerous 

landforms that are a result of current and past geological and climatic processes, and where 

recurring, climatically charged events of erosive and depositional processes give rise to the 

modern topography we see today (Garrison 2003).  Two important factors influencing the 

topography for any given region on the planet are climate and tectonics (Rinaldo et al. 1995 and 

Garrison 2003).  In the Central Desert region, dynamic seismicity and variations in climate (e.g., 

LP-EH transition, desertification) have resulted in the region’s distinct geomorphic surface, 

subsequently affecting human-environmental interactions since the at least the late Pleistocene 

period.  Unique geomorphic surfaces and landform features observed throughout the CDEPP 

study area are the result of a polygenetic mixture of global and local dynamic earth system 

processes including, but is not limited to, faulting, volcanism, subsidence and uplift, and coastal 

progradation.   

 

The Punta Blanco location (see Figure 1.2) includes relict beach ridges, evidence for Holocene 

sea-level rise, age-ordered uplifted and eroded marine terraces, Holocene coastal progradation, 

and a potential relict lagoon system (see discussion below).  Extensive faulting and volcanism is 

observable in numerous well-preserved cerros (volcanic cones) and basaltic lava flows 

surrounding the Laguna Seca Chapala and Western Playa locations.  These volcanic footprints 

represent the southern extent of the Jaraguay Volcanic Field, where eruptive episodes occurred 

frequently throughout the Quaternary period and continuing up to—at least—through the middle 

Holocene period (circa 5,000 B.P.) (Gastil et al. 1975). Topographic, hydrologic, and vegetative 

patterns are diverse from the Pacific to Gulf of California coastlines.  This trans-peninsular 

variation likely served as an important factor in past human land use strategies providing 

diametrically opposed episodes of environmental abundance and episodes of environmental 

constraint.  In order to better understand potential regional diachronic and synchronic cultural-

historical model of the Central Desert, the CDEPP research area is segregated into three study 

regions (Figure 3.1).  While admittedly biased, this segregation follows a logical pattern of 

geomorphological and hydrological patterns established by Gastil et al. (1975), Davis (2003), 

and field and mapping observations by this author using topographic maps, ortho-rectified aerial 

imagery, soil maps and field observations.   



 
 

28 
 

 

 

Geology overview and local physiography of the CDEPP research area 

The Baja California peninsula is a large terrane or continental block that has translated over an 

oblique divergent plate for hundreds of kilometers, and continues to be in a state of isostatic 

adjustment (Umhoefer and Dorsey 1997).  The peninsula can be sub-divided into three terrane 

domains—northern, central, and southern.  The CDEPP research area is positioned within the 

central terrane domain and includes numerous small-scale strike-slip faults (Gastil et al. 1975; 

Umhoefer and Dorsey 1997; Davis 2003).  Structurally, the peninsula can be divided into the 

unstable continental borderland on the far west, where it extends under the Pacific ocean; the 

more stable western and central peninsula regions; and, an eastern-lying gulf depression.  For 

general purposes, two distinct physiographic divisions are typically described in the literature—

the discontinuous Peninsular Ranges and the Gulf of California Depression.   

 

This tectonic record can be observed in the peninsula’s present topography includes extensive 

folding, volcanism, uplift, and erosive processes occurred during the Miocene and Pliocene 

Epochs (between 6 - 8 MYA).  The most obvious result of these geological processes is the “gulf 

escarpment” or “main gulf escarpment”, an extensive and slightly eroding escarpment 

representing the physiographic division between the Peninsular Ranges and the Gulf of 

California Depression (Gastil et al. 1975) (see Figure 1.2).   

 

Gastil et al. (1975) segregate the topography of Baja California into four distinctive geomorphic 

regions.  These are then further sub-divided into more localized geomorphic provinces.  For the 

purposes of this work, only those topographical sub-divisions containing the CDEPP research 

area will be described.  These include the Jaraguay Block sub-division of the Southern Highland 

Plateau Provinces, and the Gonzaga Block sub-division of the Gulf of California Provinces 

(Gastil et al. 1975).   

 

Jaraguay Block - volcanic highlands and mixed volcanic basement plateaus 

According to Gastil et al. (1975), the Jaraguay Block is contained within the Southern Highland 

Plateau Province.  It extends over an area from the Llano de San Augustín in the north, and to 

the Llano de Santa Ana to the south.  Its width stretches from the western edge of the gulf 

escarpment to the Pacific coast.  Gastil et al. (1975) consider the block an eroded, deflated 

Miocene surface capped mainly by Pliocene and Pleistocene-aged volcanic material.  Pliocene 
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depositional environments (namely fluvial and tectonic processes) have resulted in the dramatic 

down cutting into the Miocene-age depositional surface in some areas and resulting in steep 

sided canyons.  Within some of these canyons, still younger Pleistocene sediment overlies the 

Pliocene basalts.  Local hydrology is largely controlled by the position of the Jaraguay Block, 

where much of the surface area resides at a higher elevation when compared to the plains, and 

where drainage trends to a southwestern direction away from the main gulf escarpment.  In the 

CDEPP research area, the escarpment abuts the eastern edge of Laguna Seca Chapala.  Here, 

Arroyo Jaraguay and Arroyo Pintada are examples of this southwestern hydrologic regime.    

 

It is of interest to note that the Jaraguay Block includes the Pacific coast in the CDEPP research 

area.  Whereas coastal lowlands form a major geomorphic sub-division to the north and south of 

the CDEPP research area, the pattern of volcanic highlands and mixed volcanic basement 

plateaus continue to the Pacific coast.  This is due to an absence of major subsidence basins in 

the CDEPP research area when compared to those present at San Quintín to the north, and 

Guerrero Negro to the south.  It is possible, however, that the Punta Blanco area may be a 

smaller order subsidence basin, or the position of a graben.   

 

Gonzaga Block - Gulf Depression ranges and plateaus 

The Gonzaga Block is a member of the Gulf of California Provinces where the gulf escarpment 

separates the block from the stable portions of the Peninsular Ranges (Gastil et al. 1975).  This 

sub-division is comprised of a 10 km wide-by-80 km long depression that is bounded by a thinly 

alluviated Holocene pediment to the south, Pleistocene and Pliocene-aged marine sediments to 

the north, and the main gulf escarpment to the west and southwest.  Volcanic Miocene fault 

blocks to the west, coupled with basement rock south at Las Arastras ranchería, break the 

Gonzaga block into three separate, and deeply incised, arroyo valleys with steeply stacked 

valley walls.  An additional arroyo valley with pediment floor marks the geomorphic boundary 

between the Gonzaga and Remedios blocks (Gastil et al. 1975).  This dividing valley is the 

Arroyo Calamajué valley and is an important segment of the CDEPP research area.  Flat lying, 

mesa-like granitic ridges to the east of the depression are remnants of a surface that at one time 

covered the entire region (Gastil et al. 1975). The Arroyo Calamajué valley additionally serves 

as an anomaly for this geomorphic province.  Much of the CDEPP survey fieldwork in this study 

region was on the extensively dissected valley bottom.  The geologic formation and depositional 

environment of the Arroyo Calamajué valley is distinct from the Gonzaga Block proper, and 
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includes both intermontane and gulf depression basins.  Similar fluvial deposition and 

desiccation of bedrock is noted for the majority of major protected bays along the Gulf coast of 

the peninsula. 

 

The main gulf escarpment is the division between the Jaraguay and Gonzaga blocks.  This 

elevated tectonic feature also serves to control the major shift in basement geology, surficial 

deposits, aspect (i.e., direction of drainage), amount of precipitation, and subsequently, 

vegetation communities for both blocks.  Vast differences exist in each of these aspects on the 

eastern and western sides of the gulf escarpment (Shreve and Wiggan 1964; Gastil et al. 1975). 

 

Soils within the CDEPP research area 

Soils in the CDEPP research area are typically described as unproductive, with the majority of 

soils comprised of more recent, weakly developed mineral soils and bare bedrock—Entisols 

(USDA 2007) or Leptosols and Regosols (IUSS 2001) (Figure 3.2; Table 3.1). Yet a smaller 

percentage of soils in the CDEPP research area are described as ranging from medium to 

highly productive soils based on higher percentages of organic material, less susceptibility to 

erosive processes (e.g., stable surfaces)  and gypsic accumulation indicative of past lacustrine 

and wetland environments—Aridisols with Salid or Gypsid great groups (USDA 2007) or 

Solonchaks (IUSS 2007) (see Figure 3.2).  These areas are less susceptible to erosive 

processes and are today supportive of large herbivore grazing where cattle and sheep farming 

rancherías share communal landholdings called ejidos.  The majority of mapped diagnostic soil 

horizons and epipedons for the CDEPP research area can be taxonomically placed within the 

Aridisol order and Salid or Gypsid great groups (USDA 2007).  Table 3.1 presents a description 

of soil taxa in the CDEPP research area as mapped by the Mexican government affiliated INEGI 

in 1981, revised by the International Union of Soil Science (2007), and the US Taxonomic 

System equivalent. Fluvisols, or Entisols recently formed in alluvium, are additionally common 

east of the main gulf escarpment in the Arroyo Calamajué valley and are nearly completely 

devoid of soil development (see Figure 3.2). 

 

The paleoenvironmental record for Baja California   

Based on the LGM and post-LGM paleoenvironmental records discussed above for the Far 

West region, what can we offer in terms of our understanding of the paleoenvironmental context 

in which early peoples of Baja California would have interacted; and, more importantly, can we 
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understand these paleoenvironmental conditions at a level of resolution such as that of an 

archaeological site or group of sites?  The short answer at this time appears to be no.  Yet, by 

acknowledging this circumstance, we can begin to develop new methods and research designs 

in order to accomplish a more realistic picture of the Central Desert landscape.  

 

Current records for the late Pliestocene-early Holocene transition in the Great Basin reveal that 

pluvial lake levels were at their height between 18,000 and 14,000 RCYBP suggesting a time of 

moisture (Madsen 1999).  Climatic regression occurred following circa 14,000 RCYBP.  Our 

current understanding of late Quaternary environmental history for the Baja California peninsula 

is only poorly understood and offers only general glimpses of large-scale environmental regimes 

for the past 21,000 years (Davis 2006).  However, the pluvial lake histories of the Great Basin 

and southern Alta California deserts are applicable to the Baja California peninsula as is 

revealed by Davis’ (2003) geoarchaeological research at Laguna Seca Chapala.  The modern 

vegetative context of the Baja California peninsula is considered to be one of the most diverse 

landmasses on earth. This biodiversity is a result of a cumulative set of past geomorphic and 

climatic processes.  Understanding these processes within research-driven boundaries or study 

areas may allow for a better understanding of past human behavior, and any distinct human 

adaptations that occurred throughout the circa 1,230 km long peninsula. 
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Table 3.1: Description of soils within the Central Desert study area. 
 
INEGI 19811 IUSS 20072 USDA 20073 Relative soil 

productivity 
Description 

Regosols Regosols Entisols: Lithic 
sub-groups 

Low Bare bedrock to weakly developed mineral soil with little or no horizonation. 

Fluvisols Fluvisols Entisols: Fluvents Low to 
Medium 

Recent soils formed in unconsolidated alluvial deposits; weakly developed 

Litosols Leptosols Entisols: Lithic 
sub-groups 

Low Thin soil usually <10 cm in depth; little soil development; commonly overlying rock or 
caliche hardpan. 

Xerosols Gypsisols 
 

Aridisols: 
Gypsids 

Medium Soils with significant quantities of evaporitic mineral deposits and low organic matter 
content. 

Yermosols Gypsisols Aridisols: 
Gypsids 

Medium Soil similar to Xerosols with greater amounts of organic matter; aridic (dry) soils. 

Solonchaks Solonchaks Aridisols: Salids High High soluble salt accumulation with little susceptibility to erosion; may also include 
accumulations of gypsum, sodium or calcium carbonate; often indicates relict or ancient 
wetland areas. 

1Carta Edafologica, 1:1,000,000; 2World reference base for soil resources 2006; 3Keys to Soil Taxonomy, 11th edition.
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Ortega-Guerrero et al. (1999) attempted a paleoenvironmental reconstruction of the San Felipe 

Basin in Baja California, Mexico.   The team obtained a 9.5 m-long core from the Laguna Seca 

de San Felipe representing a diachronic paleoenvironmental record of the last 70,000 years of 

this portion of the Sonoran Desert.   Detailed analysis of the core included a determination of 

organic matter content, diatom identification, and rock-magnetic analysis.  Together, these 

analyses allow for the identification of climate variation based on differing sedimentation events 

and the types and frequencies of flora present during these environmental shifts.  Their findings 

suggest a dry environmental regime existed from 70,000 to 45,000 years ago with a high 

percentage of eolian sands present.  No evidence exists for entrained water bodies at this time.  

Following 45,000 B.P., a gradual increase in humidity and moisture occurs including fluvial 

deposition at a scale where eventual lacustrine bodies formed.  Van Devender’s (1990) results 

from pack rat middens support this contention.  The temporal boundary from circa 34,000 to 

19,000 BP includes the wettest episode, and where diatoms include evidence of planktonic 

species and littoral vegetation (Ortega-Guerrero et al. 1999).  A moist climatic regime with an 

established lacustrine environment continued in Baja California until circa 12,000 B.P. — a time 

at when human groups were present on the peninsula.  Hence, this moist period is important to 

understanding early human environmental adaptation along the peninsula.  At some point 

between circa 7000 and 6000 B.P., drier conditions persist resulting in a decline in lake levels.  

This decline in surface water severely affected and altered the surrounding lacustrine-adapted 

flora and fauna populations.  By circa 5000 B.P. a transition to a dry climate occurs with 

conditions analogous to our present-day climate conditions on the peninsula (Ortega-Guerrero 

et al. 1999). 

 

Analysis of a pack rat midden recovered by Rhode (2002) from the Central Desert uplands 

gives an account of vegetation and climate at circa 10,200 B.P. During the late Pleistocene 

period, a plant community analogous to the present-day chaparral forests of southern California, 

juniper woodlands, and a chaparral/coastal sage scrub and Sonoran desert scrub ecotonal 

boundary was in place in central Baja California at circa 10,200 B.P.  To Rhode (2002), the 

midden data reflect a mild, Mediterranean-like climate.  Winters and summers were cool.  Frost 

did not occur, at least in any recognizable regularity, but the winter precipitation was likely twice 

that of present-day rates for the peninsula.  Climatic transitions experienced by prehistoric and 

ethnohistoric foragers in the Central Desert are summarized below and are based on Van 

Devender (1990).  Corresponding changes in floral communities are presented in Table 3.2. 



 
 

34 
 

 

 

 

Table 3.2: Comparison of taxa from the late Pleistocene1, late Holocene2, and 
modern periods3 for the Central Desert. 
late Pleistocene 
TAXA1  

late Holocene/modern 
TAXA2 

late Holocene/modern                                    
TAXA3 

Arctostaphylos 
peninsularis 

Agave cf. cerulata ~Vitis arizonica 

Brachiaria cf. 
fasciculata 

Amaranthus sp. ~zaya (Amoreuxia sp.) 

Bromus cf. carinatus Amauria rotundifolia A. leptopus 
Cactaceae Ambrosia dumosa Bledo (Amaranthus spp., Chenopodium spp.) 
cf. Ambrosia sp. Atriplex polycarpa Cardon (Pachycereus Pringlei 

Daucus pusillus Bebbia juncea Cechrus Palmeri 
Fabaceae Bursera cf. 

microphylla 
Ciruelo (Cyrtocarpa edulis) 

Galium sp. Calliandra californica Copal (~Bursera microphylla) 
Juniperus californica Caulanthus 

lasiophyllus 
Datilillo (Yucca valida) 

Lamiaceae Chorizanthe 
brevicornu 

Epedra trifurca 

Malosma laurina Cryptantha maritima Ephedra californica 
Sanicula cf. 
crassicaulis 

Cryptantha muricata Erythea 

Solanaceae Encelia californica Futilla (Lucium Richii) 
Vulpia cf. octoflora Ephedra californica Garamnullo (Lophocereus Schottii) 
 Eschscholzia sp. Huizache (Acacia Farnesiana 

 Euphorbia misera Jicama (Pachyrhyzus sp.) 
 Ferocactus cf. 

cylindraceus 
Jojoba (Simmondsia californica) 

 Hyptis albida Mesquite (Prosopis juliflora) 

 Perityle emoryi Pitahaya dulce (Lemairocereus Thurneri) 

 Physalis sp. Teda (Antigonon leptopus) 

 Simmondsia 
chinensis 

Verdolaga (Portulaca spp.) 

 Solanum hindsianum Viznaga (Ferocactus spp.) 
 Sphaeralcea sp. Washingtonia 
 Trixis californica Yucca 
 Viguiera deltoidea Zulate.anaba/tezcalama/higuera cimarrona (Ficus 

Palmeri) 
   

1 (Rhode 2002); 2 (Sankey et al. (2001); 3 (Aschmann 1959 and 1967) 
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Late Pleistocene-early Holocene Transition (15,000 – 10,000 B.P.):  This transition includes a 

composite of LGM and present-day climate conditions.  Woodland vegetative communities were 

present at lower elevations including down into the range valleys in some areas.  This suggests 

that overall annual temperatures were cooler than any of the recent periods.  Winter-spring 

ephemeral species were common due to winter-dominated rainfall.  Summers were cooler but 

were likely without dependable sources of rainfall.  Winter moisture dominated chaparral oak 

and juniper species ranged between 600 and 300 m.a.s.l in the Sonoran Desert and is likely a 

correlative for the Central Desert.   

 

Early Holocene-Middle Holocene Transition (10,000 - 4000 B.P.): The final remnants of the 

LGM expired soon after circa 9,000 ka.  Winter rainfall diminished and was replaced by an 

increase in overall summer temperatures and precipitation.  Higher surface temperatures likely 

resulted in severe tropical storms and hurricanes along the Baja California Pacific coast during 

the late summer and early fall seasons.  At some point during this transition, the El Niño-

Southern Oscillation (ENSO) was initiated (although it is not fully established until circa 3000 

B.P.) (Davis 2006a; but see Wells and Noller 1999 and Sandweiss et al. 1996 and 1997—for a 

circa 5000 ka initial pattern along the Pacific coast of Chile).  Desert scrub assemblages 

changed in composition and increased in species richness.  Significance in summer 

precipitation is the ability of the desert scrub to establish seedlings in the higher elevations of 

the lower Colorado River valley, but where the valley floors remained little affected.     

 

Middle Holocene-Late Holocene Transition (4000  B.P. – European contact): Climate conditions 

similar to present-day were reached by circa 4000 B.P.  More tropical conditions were reached 

through the reduction of winter freezes and continued increase in summer-early fall rainfall.  

Desertification was reached in the Central Desert by the LH period. 

 

The importance of understanding temporal shifts in the depositional environment 

Following the LGM, shifts in global climatic trends have locally affected the geomorphology of 

the Central Desert region.  Cooler and wetter periods were established from the LGM until some 

point during the 7000 cal B.P. millennium.  This is well documented north of the Tropic of 

Cancer, where an extensive pluvial basin complex existed for a large portion of the western 

North American continent—the Great Basin.  Numerous wetland environments were located 
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throughout the CDEPP research area during the late Pleistocene and early Holocene periods.  

The previously described ethological model developed by Davis et al. (2010) not only illustrates 

a more expansive coastal landscape, but also identifies over thirty hydrologically closed and 

internally draining sub-basins. These pluvial lakes would have held water until sometime around 

circa 7000 cal B.P. when tectonic uplift resulted in region-wide desiccation of pluvial basin 

systems including the Seca Chapala sub-basin by circa 7450 cal B.P. (Davis 2003a) and the 

Seca San Felipe sub-basin at circa 7000 cal B.P. (Ortega-Guerrero et al. 1999).  These water-

filled basins emptied along with the wetland ecology they supported.  Climate transitioned to a 

more xeric regime with hotter and drier conditions (see Chapter 3 discussion).  Following pluvial 

lake desiccation, onset of region-wide deflation occurred during the middle Holocene as is 

evidenced by the present-day dry lakes (playas) and extensive dune fields common along the 

southern margins of these pluvial lake features (Arnold 1957; Gastil et al. 1975; Davis 2003a). 

 

This desertification appears to have had an adverse effect on middle Holocene archaeological 

record.  Much of the cultural deposits dating between 7000 to 3000 cal B.P. have been 

truncated or completely destroyed by fluvial and eolian erosive processes during this climatic 

and environmental transition (Davis 2003a and 2006).  How this desertification affected the site 

integrity and preservation of those prehistoric occupations pre-dating 7,000 cal B.P. is 

understood.  It is likely earlier (i.e., pre 7000 cal B.P) open-air occupations would have been 

similarly impacted via degrading middle Holocene geomorphic processes depending on their 

location on the landscape.  Only those early sites buried by overlying alluvial fans and other 

colluvial deposition, those cultural deposits along pluvial lake margins, and those cultural 

deposits situated within protective environments such as rockshelters are likely preserved with 

high site integrity (Davis 2006).   

 

Depositional environments along the coast and interior of the Central Desert were further 

altered by the onset of the El Niño-Southern Oscillation (ENSO) beginning at circa 3000 B.P.  

While the operations producing ENSO events are exactly described by Loubere et al. (2003) 

and Markgraf and Diaz (2000), the general results applicable to the CDEPP is the 5°C average 

rise in ocean surface temperature and the resulting increase in winter precipitation, hurricanes, 

and periodic devastation and disruption to the local marine fisheries.  Human groups occupying 

coastal areas during the ENSO onset would have been severely affected by these events since 

the last 3000 years.  Reduction in certain shellfish species—particularly abalone—marine 
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species dependent on zooplankton and kelp beds would have occurred during ENSO seasons.  

Additionally, ENSO periods would have affected the entire width of the peninsula, not simply the 

coastal zone. Increased ENSO-related precipitation results in ephemeral filling of playa basins, 

storm ridge construction along the Pacific coast, and widespread fluvial erosion and flooding 

(Mayer 2000).  

 

During these ephemeral, ENSO-driven, lacustrine fill episodes, the playas would likely have 

supported a pseudo-wetland environment. These short duration environments would have 

included increased vegetation growth and likely attracting increased species of birds, reptiles 

and mammals.  Davis (2006) reports “impressive floral productivity” in the Central Desert 

following Hurricane Nora.  Additionally, Cortés-Calva and Alvarez-Castañeda (2003) report a 

temporary increase in rodent populations following ENSO events suggesting an increased 

breadth in the local food chain.  It is likely, then, that late Holocene populations would have 

specifically used these ephemeral lake environments during ENSO seasons.  Interestingly, 

numerous groundstone artifacts—commonly associated with seed preparation during the middle 

and late Holocene in the Central Desert—were observed along the margins of Laguna la Guija 

and the Western Playa (see Figure 3.1).   

 

Establishing geomorphic study regions for the CDEPP 

The geomorphic surfaces of the Central Desert represent the point of contact at which human-

environmental interaction occurred from the late Pleistocene to late Holocene periods.  In order 

to construct a synchronic and diachronic record of human occupation across the width of the 

Central Desert, it is a logical extension to segregate the CDEPP research area into areas of 

interest based on distinct, natural boundaries of local topography and environment, which would 

have included different resources.  By doing this, findings from survey and excavation will 

potentially clarify the relative amount of variation or similarity between each of these resource 

areas both spatially and temporally.  However, the Central Desert includes a depositional 

environment defined largely by deflating, erosive processes resulting in palimpsest 

archaeological deposits.  Identifying areas where stratified cultural deposits are located, and the 

relation of surficial artifacts to those buried cultural deposits are key to placing the 

archaeological in its proper geomorphic context.  Therefore, the CDEPP will be segregated into 

three main study regions based on Gastil et al.’s (1975) geomorphic provinces and the author’s 

interpretation of morphostratigraphic units observed during fieldwork.  The study regions include 



 
 

38 
 

 

Study Region 1—the Gulf of California Coast; Study Region 2—the interior playa lake system; 

and Study Region 3—the Pacific Coast.   Rationale for segregation of the CDEPP research area 

is described below.   

 

Study Region 1 

Study Region 1 is located in the Arroyo Calamajué valley.  The valley extends circa 30 km 

north-northeast from the gulf escarpment and drains the river to its mouth at Punta Calamajué 

along the Gulf Coast of California.  Elevation throughout the arroyo valley ranges from circa 300 

m.a.s.l at the base of the gulf escarpment to 0 m.a.s.l at the gulf coast.  Deeply dissected arroyo 

terraces are present at the edge of the gulf escarpment where the arroyo cuts through a steep-

sided, narrow canyon.  Permanent water is present at the mouth of the canyon but is extremely 

mineral-rich and non-potable.  Mission Calamajué was established on the right bank terrace 

tread in AD 1751 by Jesuit missionary Ferdinand Konscak, but failed due to isolation, lack of 

ability to harvest proper amounts of agricultural surplus, poor water quality, and an inability to 

control and convert the local Cochímí ranchería (Aschmann 1959). Portions of Mission 

Calamajué remain visible today, and are limited to structural foundations.   

 

Evidence for higher-elevated fluvial deposition is evident at the mouth of the canyon where 

cutbanks reveal an immediate and continuous sediment supply.  This sediment decreases in 

volume as the arroyo traverses north-northeast towards its mouth at Punta Calamajué.  Fluvial 

deposits persist along the valley floor but are thinner resulting from a lower velocity of fluvial 

deposition and sediment supply.  Yet fluvial meandering and braided incising is continuously 

present along much of the arroyo valley floor.  Survey across the one portion of the valley 

bottom revealed five distinct and shallow gullies associated with the Arroyo Calamajué.  The 

valley floor measures circa 8.2 km-wide until it narrows to circa 0.9 km-wide at the break of a 

tolanite range.  The arroyo valley exits the tolanite range and again expands coastward to circa 

9 km in width until it narrows to circa 1.6 km at its mouth at Punta Calamajué.  Fluvial deposits 

blanket batholithic tonalite formations of the Sierra de Calamajué and the pre-batholithic 

metasedimentary—stacked valley walls of the Sierra las Assemblea.  Thick and wide alluvial fan 

complexes are present along the base of the ranges on both sides of the valley and have 

subsequently buried much of the surfaces of the older arroyo terrace treads.  This likely has an 

impact on archaeological visibility and is discussed in detail in Chapters 5 and 6.  Soil orders 

present on the valley floor are limited to gravelly and sandy Fluvisols and Leptosols (Entisols), 
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to a lesser extent, Regosols (Entisols and Aridisols).  Observed soil profiles are typically thin 

with little to no soil development (Bw) and CaCO3-rich (Bk) horizons with little to no organic 

matter observed.   

 

Climate and ecology of the Arroyo Calamajué valley differ from those areas west of the gulf 

escarpment.  The Arroyo Calamajué is drier and warmer.  Vegetation is sparser with an 

increase in distance between plants—likely resulting from an increased competition for 

moisture.  While similar plant species exist on the eastern side of the gulf escarpment, there is a 

higher frequency of Mesquite and the oddly shaped elephant trees.  Elephant trees, while 

largely absent west of the gulf escarpment, are plentiful on the rocky slopes and valley bottom 

of the Arroyo Calamajué valley.  Yucca valida an Agave shawii are absent in the arroyo valley, 

but members of the Agave deserti are commonly observed.  Opuntia chlorotica (i.e. prickly pear) 

is an edible succulent available on the valley floor and lower elevated slopes and alluvial fans. 

 

Study Region 2  

This area is within Gastil et al.’s (1975) volcanic highlands and mixed volcanic basement 
plateaus and has been the location for the majority of archaeological research in the Central 

Desert- namely Laguna Seca Chapala (Arnold 1957; Davis 1968; Davis 2003a; Bryan and 

Gruhn 2002 and 2005).  The importance of this area to past human populations cannot by 

understated.  That is to say, that during the late Pleistocene period and continuing through to 

circa 7450 B.P. (see Davis 2003), this hydrologically closed sub-basin system, including 

numerous lakes of varying depths and sizes, offered a perennial freshwater wetland 

environment to human and animal populations.  Not only were large pluvial lakes present—

Laguna Seca Chapala measures circa 66 km2 at its highest lake level at circa 9070 B.P. (Davis 

2003), a system of smaller and internally draining pluvial lakes existed along each major arroyo 

(Figure 3.3). 

 

These hydrologically closed sub-basins are bounded by ranges of Mesozoic granitics and 

undifferentiated batholithic bedrock.  In many places, these ranges and bedrock are overlain by 

well preserved Plio-Pleistocene volcanic cones, and basalt and andesite volcanic flows.  The 

sub-basins exist today as playas, or dry lakebeds.  Yet modern precipitation rates, particularly 

considering winter and spring season rainfall, can fill the playa basins with circa 20 cm of 

standing water (Davis 2003a).  Considering the similar climatic record for the past circa 4000 



 
 

40 
 

 

years (and withstanding the Little Ice Age at circa A.D. 500), we may use this modern analogy 

to infer potential human use of these geomorphic features during the middle Holocene and late 

Holocene periods.   For example, post-7450 B.P. playa basin conditions likely included, as can 

be observed in present conditions, ephemeral hydrologic fill episodes with a more limited ability 

to support and attract short-term natural resources.   

 

During the wetter climatic periods in the past, pluvial lakes were fed by water sources including 

direct precipitation, surface runoff, and (to a lesser extent) springs (Nials 1999).  Due to a dearth 

of data for the majority of sub-basins in the CDEPP research area, this work will apply models of 

local and regional extent.  A localized model directly applicable to the CDEPP research area 

includes that proposed by Davis (2003a) for the Laguna Seca Chapala sub-basin.  A more 

regional model of pluvial lake geomorphology is that proposed by Nials (1999) for the distant 

Lahontan system in the Great Basin (Nials 1999).  Rationale for using Nials’ research is 

primarily based on 1) a model of general pluvial conditions spanning from the late Pleistocene 

through late Holocene periods, and their similar geomorphological context for the North 

American Far West region, and 2) his research is placed in a geoarchaeological context where 

emphasis is placed on the impact pluvial lake environments had on human prehistory.  While 

specific synchronic and geomorphic relations will obviously not correlate exactly between the 

two lacustrine regions, broad generalities appear to be similar and warrant its use for the 

purposes of this research. 

 

Bedwell (1970) noted the importance of lake and marsh environments to the early human and 

animal inhabitants of the Great Basin, where the majority of subsistence and residential 

activities occurred in proximity to, or along its shores.  Human adaptation to lake-margin 

environments appears to be of a similar form in the Central Desert. The sheer frequencies of 

archaeological deposits circumventing the multiple playa basins suggest this lacustrine system 

was attractive for concentrated human habitation and resource procurement throughout 

prehistory.  Yet it is also understood that not all pluvial basins and surrounding wetlands were 

the same (Kelly 1999b). Some pluvial lakes may have been shallow and extensive, while others 

may have been smaller and deeper.  Lake-supported resource heterogeneity likely existed 

across the pluvial system, but the frequency of species populations may have varied between 

individual lacustrine bodies.  In the Great Basin, Kelly (1999a and 1999b) suggests lake margins 

would have consistently been attractive for residential locations.  During dry intervals, groups 
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would move to dunal areas and uplands to hunt and gather, but would return during mesic 

intervals.  Their research however is based on gender-specific task organization and whether or 

not hunter-gatherer-fishers were sedentary in residential occupation of the lake margins in the 

Great Basin.  This hypothesis can be tested by the CDEPP data.  For example, post-pluvial 

conditions in the Laguna Seca Chapala and Western Playa include eolian deposition of sand 

dunes in the southern and southeastern playa margins (Davis 2003).  If this general model is 

correct, we should expect later period lacustrine sites (e.g., MH and LH) to include artifact 

assemblages differing in composition to those in other locations in the Central Desert.  Tools 

and cultural features associated with food processing (e.g., seed and root grinding, avian 

remains), such as increased amounts of groundstone artifacts, modified flakes, should be 

recovered in higher frequency along the playa margins compared to those locations, for 

example, in more mountainous or arroyo valley locations. Early human adaptation to wetland 

environments will be discussed in more detail in Chapter 4. 

 

The importance of wetlands to prehistoric populations should not be underestimated.  Wetlands 

represent a distinct form of ecozone typically including a stable resource base, perennial water 

supply (e.g., even in times of drought), and a diverse array of edible and useable flora (Nicholas 

1998).  Examples of wetland flora species include cattail, tule, and wapato to name a few.  

These plants are documented for use as a caloric resource and for the production of clothing, 

container technologies, and structural reinforcement (Haeberlin and Gunther 1930; Nicholas 

1998).  Additionally, a diversity of small and large game, and avian species are supported by 

wetland environments.  

 

Soils mapped by INEGI for Study Region 2 are limited to Regosols (i.e. bare bedrock) and 

Solonchaks with gypsic horizons (Salids and Gypsids).  Solonchaks include highly soluble 

gypsum accumulations and are less resistant to erosion compared to much of the rest of the 

Central Desert’s surface.  This soil order is commonly present in the majority of pluvial lakes 

investigated and is indicative of ancient wetland areas. Argillic horizons (Bt) are common and 

are measurably developed—compared to other Central Desert pedons. However, diversity in 

soil forming conditions was observed throughout the study region (see Figure 3.2; Figure 3.4). 
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Study Region 3   

Punta Blanco on the Pacific coast is the focus for Study Region 3.  This area correlates to Gastil 

et al.’s (1975) volcanic highlands and mixed volcanic basement plateaus (see Figure 3.1)  

However, the small arroyo valley draining to Punta Blanco is distinct in that it is situated along 

the Pacific coast and includes a much lower elevation and topography than the central 

highlands and playa basins. This distinction was observed during fieldwork while following a 

treacherous road that exits the uplifted central lacustrine plateaus and drops in elevation into the 

Arroyo Pintada valley.  Here, the Arroyo Pintada drains the interior closed sub-basins and 

plateau arroyos, and incising the Batholithic diabase range that form the Arroyo Pintada valley 

walls.  In some places, these ranges are draped by Pliocene basalt and basaltic andesite flows 

of the Jaraguay Volcanic Field (Gastil et al. 1975).  The north valley walls include flat mesa 

features with steep talus slopes.  At the base of many of the talus slopes are deep and 

extensive alluvial fan complexes that inter-finger far into the flat valley floor.  For example, a 

major fan complex on the north valley wall encompasses and area of circa 13.75 km2.  Cultural 

material on the north side of the valley is likely deeply buried within tens of meters of alluvial fan 

deposits. 

 

Mesas and talus slopes are largely absent along the southern Arroyo Pintada valley walls.  

Instead, bare and rocky basaltic ridges include little intact sediment with colluvial and alluvial 

fans present along most of the range’s base.  A major difference observed along the southern 

valley walls includes the thinner depth of the alluvial fan and colluvial deposits.  In many 

instances, the fans have been principally altered by gully erosion and eolian deflation.  This 

depositional environment has important implications for archaeological research in this location.  

Gully erosion has exposed multiple cutbank profiles along the basaltic ridge complex of the 

south valley wall.  In some of these locations, in situ cultural deposits are present, and include a 

high probability for discovery of intact cultural components.  Aeolian deflation has increasingly 

occurred outward towards the center of the valley floor from the south valley walls.  The once 

stable fans at these locations have completely eroded, leaving dense palimpsest deposits of 

lithic and shell artifacts exposed on the surface.  Again, the position of these palimpsest 

deposits in close proximity to the alluvial fan and colluvial depositional complexes at the base of 

the south valley walls suggest a high probability of recovering buried cultural deposits potentially 

associated with datable material contained within those preserved alluvial fan constructions. 
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Punta Blanco is a part of the Los Morros uplifted marine terrace system situated between two 

sizeable subsidence basins—the San Quintín basin to the north and the Vizcaíno basin to the 

south.  The Los Morros uplift includes a series of uplifted marine terraces that extend up to 15 

km inland from the present-day Pacific coastline.  While this area is not a part of one of the 

aforementioned subsidence basin systems, there appears to be a minor basin or possible 

graben located at the mouth of the Arroyo Pintada located immediately due north of Punta 

Blanco.   

 

Marine terrace chronology in study area three is an important consideration in order to locate 

potential areas for early human use of this coastal area.  Multiple researchers have studied the 

correlation of chronometric ages and rates for the Los Morros and Rosario uplifts to the north 

(Ortlieb 1979; Woods 1978; Orme 1980; Woods et al. 1983).  Results include emergent marine 

terraces now measuring circa 5 - 7 m.a.s.l dating to 120 ka.  In the CDEPP study area, at least 

three age-ordered terraces exist including 5 - 20 m.a.s.l (T1), 40 - 60 m.a.s.l (T2), and 140 - 180 

m.a.s.l (T3) terraces.  This marine terrace complex is likely responsible for restricting the 

amount of eolian deposition eventually resulting in the massive dune formations seen elsewhere 

in the major subsidence basins to the north and south of Punta Blanco (Orme 1980). 

 

Geomorphic data from the San Quintín basin to the north includes a series of four dune 

constructional phases (Orme and Tchakerian 1986).   While more localized, and at a smaller 

scale to the larger basins to the north and south, the Los Morros uplift portion of Punta Blanco 

has the characteristics of smaller accumulations of dune construction, where protruding 

headlands obstruct the prevailing northwest winds.  Orme and Tchakerian (1986) suggest 

phase I paleodunes are consistently positioned upon the emergent marine terraces in the 

deeper subsidence basins.  These relict dunes are likely absent in the CDEPP Study Region 3.  

Phase II paleodunes are younger, typically dating to the late Pleistocene and early Holocene 

periods, and mantle the more expansive coastal lowlands.  The most recent dune constructions 

are phase III and phase IV dunes dating to the late Holocene period.  A large dune in Study 

Region 3 exhibits phase IV physical characteristics and is located circa 0.5 km from the modern 

coastline.  A similar phase IV dune analyzed in the Vizcaíno basin dates to 1,800 ka (Orme and 

Tchakerian 1986). 
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Morphologically, the Punta Blanco area may be defined as a prograding zeta-form beach that 

includes three prominent headlands with alternating beach sections.  Zeta-form or offset coasts 

result from the transport and deposition of sediments from one side of the beach to the other via 

a predominant drift (Davies 1977).  In the Punta Blanco vicinity, winds are predominately from 

the north-northwest with a mean angle of 304° (Orme and Tchakerian 1986).  The zeta-form 

beach is aligned with the direction of the wave crests, which refract around each headland.  

Hence, each beach is recessed behind its neighboring beach.  Evidence for a prograding beach 

at the Punta Blanco vicinity includes, from west to east: 1) an active gravelly storm ridge at the 

backbeach position; 2) a second order relict beach ridge; 3) a salt pan (lagoon?) situated behind 

(i.e. east) of the second order beach ridge at ≥0 m.a.s.l; 4) a first order beach ridge bounding 

the eastern side of the nearshore salt pan; and, 5) a second salt pan positioned behind the first 

order beach ridge.  

 

Lagoon system at Punta Blanco 

An interesting geomorphic feature in Study Region 3 includes two playas, or salt pans, both 

segregated and bounded by two relict beach ridges.  In arid climates, salt pan development is 

commonly associated with coastal lagoon systems, and where salt pans are typically oriented 

toward the landward margin of the lagoon.  Coastal lagoons typically run parallel to the coast, 

are shallow in depth, and are separated by the open ocean waters by sand bars or barrier 

islands.  Deposition contributing to lagoon formation is mainly through an outlet(s) to the open 

ocean (Reineck and Singh 1973).  The two playas in Study Region 3 are consistent with the 

qualities of salt pan evolution associated with lagoon formation processes. Importantly, if these 

geomorphic features do represent a remnant lagoon system, then the timing of their availability, 

including their distance from the coast, may potentially reflect a localized adaptation to the 

Punta Blanco coast.  This demands our understanding of whether the salt pans were once 

active lagoons, as it will assist in reconstructing past human land use patterns in this coastal 

area.  Lagoon availability for past human use at the salt pan locality is also time-sensitive, and is 

related to the dramatic shifts in coastline position through time as a result of rising sea-levels 

(isostatic rebound) following the LGM.  Bathymetry data suggests the sea level along the Pacific 

coast of Baja California reached its current position at circa 8000 BP (Orme and Tchakerian 

1986). 

 



 
 

45 
 

 

By 18,000 BP global sea levels during the LGM had lowered drastically—up to 135 meters 

below modern levels at maximum extent—due to water entrainment within continental glaciers. 

Colonization and repeated sea level inundation occurred along the world’s coastlines between 

the LGM and 5000 B.P. due to incremental continental ice melt. Exposed coastal land surfaces 

and environments would transform from peri-coastal to coastal environments diachronically. For 

instance, sea levels at stands of 50 meters at 12,500 BP lowered to 40 meters lower than 

modern position by 10,000 B.P. Sea levels reached their current elevation between 6000 and 

5000 BP (Clark and Mix 2002; Fairbanks 1989).  

 

Differences of ecosystems and available coastal and peri-coastal environments between the 

initial peopling of the Central Desert and the middle Holocene period region would have seen an 

eventual loss of land to water reaching up to 26 kilometers off the Pacific Coast by 15,000 BP 

(Davis 2006; Jenevien et al. 2011). Hence, what may have been an active lagoon (whether 

perennial or ephemeral) from the early Holocene through late Holocene periods, may have been 

an entirely different landform during the late Pleistocene period—when the coastline was circa 

26 km west of its present position (234.77° from Punta Blanco) at 15,000 cal BP.  

 

Availability of a lagoon system at different time periods throughout human occupation of the 

region may result in significant cultural material assemblage compositions and patterns 

specifically adapted to a distinct resource procurement area.  As noted above, lagoons in the 

Central Desert Pacific coast areas formed between circa 6000 to 7000 years ago, with the 

current barrier beaches forming by circa 1,800 B.P.  In the Vizcaíno basin there is evidence of a 

much older lagoon system dating to at least circa 30 ka B.P. (Phleger 1965; Gastil et al. 1975).   

 

INEGI soil maps for Study Region 3 only identify and describe variations of Yermosols or 

Gypsisols (Aridisols).  However, the author observed multiple soil orders within Study Region 3 

during fieldwork in 2009 and 2011.  Soil orders here are diverse, derived from a polygenetic 

depositional environment.  Geomorphic features include an active beach, talus slopes, an 

undulating valley bottom, salt pans (small playas), dune complexes, and extensive alluvial fans.  

While many of the soils observed in Study Region 3 fall comfortably within an Aridisol definition, 

diagnostic horizons are diverse.  Histic (Oi) and gypsic horizons (By) are presentt in the vicinity 

of the salt pans.  Weakly developed profiles (Bw) to well developed argillic horizons (Bt) are 

present in the alluvial fans and the valley bottom.  Massive sand and cobble deposition occurs 
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within and along the numerous relict beach ridges.  Hence, understanding the complex array of 

soil orders within Study Region 3 may assist in understanding the landscape evolution through 

time here, and may result in more appropriate past human settlement-subsistence patterns, and 

the potential shifts in these patterns, for the past 15,000 years or more.  
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Figure 3.1: DEM of the CDEPP research area and points of reference.  Note the three study regions.
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Figure 3.2: Typical arid soilscapes of the Central Desert region of Baja California, Mexico. 
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Figure 3.3: Oblique view of western portion of the CDEPP research area.  Specifically, study regions two and three are pictured.  
Note the numerous light yellowish brown patches (playa basins) located throughout the central upland area (areal photograph 
courtesy of Loren Davis). 
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Figure 3.4: View of the El Econo vicinity of Study Region 2, in the northern margin of the Western Playa. Diversity of soils is higher 
here than those mapped as Solonchaks by INEGI (1981). Note the varied soil taxa defined by topography, among other soil forming 
factors, when mapped at 1:10,000 scale.
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CHAPTER 4: CULTURAL CONTEXT- A REVIEW OF ARCHAEOLOGICAL RESEARCH IN THE CENTRAL 

DESERT 

Introduction 

This chapter discusses our current understanding of the Central Desert’s prehistoric record 

including a detailed description of the major investigative projects conducted in this region and 

their findings will be presented including the work of Massey (1947), Brigham Arnold (1957), 

Emma Lou Davis (1968), Eric Ritter (1979), Alan Bryan and Ruth Gruhn (2002 and 2005), and 

Loren Davis (2003b).  The Central Desert prehistoric record will then be compared to 

surrounding regions within the peninsula including northern Baja California, the Vizcaíno Desert, 

and the Central Sierras.  The chapter will conclude with a description of various artifact 

typologies commonly used in the Central Desert and its surrounding regions.   

 

Ethnohistoric record of the Central Desert 

Ethnohistoric data regarding peninsula populations was initiated during the maritime exploration 

of the peninsula beginning in the sixteenth century resulting in the subsequent establishment of 

a missionary system.  Reports from the contact period are generally biased towards periodic 

religious, ethnic, and nationalistic trends (Mathes 2006).  However, these accounts relay 

extremely detailed reports of aboriginal populations that are extremely useful on multiple levels.  

Many accounts are direct observations of specific Central Desert groups, or rancherías, during 

initial European contact detailing natural history, ranchería mobility and residential patterns, and 

the physical and material attributes of ranchería communities.  Indigenous populations observed 

at the time of European contact are typically grouped as to their respective language stock.  

Two major language stocks were originally noted by researchers including Yuman and 

Peninsular Yuman, both of which encompassed the entire indigenous population of the 

peninsula as far south as the Cape Region in todays Baja California Sur.  The linguistically 

unrelated Guaycuran dialect was spoken among the indigenous populations in Cape Region 

(Massey 1949; Aschmann 1959).  Recent linguistic research has revised this long-held pattern.  

A more accurate account of language stock for the Baja California peninsula includes a northern 

Yuman, a central Cochimí (what Massey considered to be Peninsular Yuman), and the southern 

Guaycuran (Laylander 1997; Mixco 2006).   
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Yuman-speaking peoples traditionally occupied a geographical area extending from El Rosario 

north across the modern-day international border into California and Arizona.  Cochimían 

territory encompasses the largest portion of the peninsula running south from El Rosario (circa 

26°) to near Loreto (circa 31°), and encompassing the entire Central Desert region.  Guaycuran, 

and its variant Pericú, encompasses the southern portion of the peninsula from the Sierra de 

Guadalupe region south to the Cape, where this mountain range serves as a formidable 

physical and cultural barrier, and is suggested as a major reason for the segregation of the two 

dialects (Massey 1966; Laylander 1997; Mixco 2006).  The traditional Cochimían territory will be 

the most applicable to this study considering its range encompasses the entirety of the Central 

Desert region. 

 

Cochimí (ko-chi-mi')-Yuman speaking groups represented the largest population in the 

peninsula (Aschmann 1959).  Ethnohistoric period Cochimí groups shared similar cultural traits 

across the Central Desert including residential mobility, general appearance and style of dress, 

seasonal subsistence and dietary patterns, religion and world-view, and technological 

organization (Aschmann 1959, Massey 1949).   Cochimí were polygamous and inhabited much 

of the peninsula. Housing included non-permanent, shallow and circular pits with brush or 

stone-lined windbreaks. Infants were transported by nets and bags attached to a parent’s 

forehead or with sticks or yokes.  Cradles for babies were constructed of sticks.  Clothing was 

largely relegated to female skirts including mammal leather, agave fiber, reed bead, and back-

only leather skirts.  Males wore headdress including crowns and mother-of-pearl decoration 

(Aschmann 1959).   

 

Technologies used by the Cochimí included lances, javelins, and the bow and arrow used to 

both hunt and fish and for warfare.  Arrow foreshafts were constructed of cane reed.  Fishing 

also included the use of agave fiber nets and traps.  Container technology included coiled 

basketry and nets of agave fiber.  Transportation modes were by foot and the use of the reed 

balsa boat with double-bladed paddles in freshwater, estuary, and marine settings (Aschmann 

1959; Mathes 2006; MacFarlan and Henrickson 2010). 

 

Multiple forager groups were associated with rancherías and would congregate seasonlly in a 

central, semi-permanent location.  Rancherías were egalitarian and autonomous social units for 

the most part, practiced a patrilocal residential and patrilineal decent system, and were typically 
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populated by 50 to 200 individuals per settlement (Massey 1949; Aschmann 1968).  

Aggregation of multiple Cochimí groups during the early Spring season has been reported for 

Bahía de los Angeles (Mathes 1994). The written accounts detailing the Cochimí seasonal 

round have recently been applied to the archaeological record by Ritter (2006).  During times of 

water or food shortfall, ranchería members split into smaller, nuclear family groups  and moved 

throughout the Central Desert for limited resources. These groups were highly mobile foragers 

consistently traveling to available or varying food and water sources on seasonal and/or, 

depending on the climate (e.g., El Nino), intra-seasonal rounds (Aschmann 1959; Massey 

1949).  Residential locations occupied by these smaller groups were typically limited to a few 

days and likely resulting in a discrete and ephemeral archaeological record.  

 

More complex or hierarchical social structures on the peninsula are limited to the occupants of 

Isla Cedros, located just off the Pacific Coast and 95 kilometers southwest of Punta Blanco, 

where dense concentrations of small circular dwellings have been recorded (Des Lauriers 2006 

and 2010).  Here, an unusually large population was aggregated in a restricted island setting 

where dependable water, marine mammal and nearby rookery species could be regularly 

exploited (Des Lauriers 2006 and 2010).   On Isla Cedros, consumable resources were spatially 

limited requiring the defense of those resources. Cooperation used to defend and manage these 

resources are thought to lead to increased social complexity (Kelly 1995; Prentiss and Kuijt 

2004; Bird and O’Connell 2006).     

 

As was the case for the majority of North American aboriginal groups shortly following European 

contact, introduced diseases decimated much of the population forever altering—and in many 

cases extinguishing—these peoples’ lifeways and long-established cultural cohesion (Mathes 

2006).  In A.D. 1787, Hervas (Idea dell' Universo, xxi, 79-80, 1787) created a census for those 

missions with Cochimí-Yuman speaking peoples (whom the Spanish termed neophyte) 

including: San Xavier de Biaundo (n = 485); San Jose Comondu (n = 360); Santa Borja (n = 

1,500); Santa Maria Magdalena (n = 300); La Purísima Concepcion (n = 130); Santa Rosalia de 

Mulege or Muleje (n = 300); Santa Guadalupe (n = 530); San Ignacio (n = 750), and Santa 

Gertrudis (n = 1,000).  Given the typical size of a ranchería―seasonal aggragation of 50 to 200 

individuals―the mission estimates likely suggest coalescence of multiple regional rancherías 

and an abrupt change to traditional land use practices in the Central Desert.  By the mid-1850’s, 
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Duflot de Mofras (Expl., 1, 227, 1844) states the Cora, Edu, Pericu, and Cochimí dialects were 

no longer distinct from one another (Aschmann 1959; Casteel 1979).   

 

Prehistoric research in the Central Desert 

Cultural-historical models have been proposed independently across the peninsula. Ritter 

(2006) sequences the south-central peninsula’s culture-history into early Holocene (10,000 to 

8000 BC), middle Holocene (5,500 B.C. to A.D. 500), and late Holocene (A.D. 500 to 1800) 

periods―the use of BC is based on Ritter (2006).  These cultural periods, however, are not 

supported by relative or absolute chronometric data.  Hyland (2006) estimates cultural 

chronology of the Central Sierras by applying Great Basin projectile point typologies to non-

chronometrically supported regional typologies, and considers sites to be early or late based 

entirely on projectile point morphology.  While Hyland applies multiple radiocarbon dates 

obtained from research in the Central Sierras, these are not stratigraphically associated with the 

projectile point types.   

 

These age estimates are used for estimating population size and relative levels of group size in 

the region, but regional radiocarbon databases are commonly skewed by sample size and 

degrading natural processes that increase through time.  Degrading taphonomic processes 

acting on the archaeological record exponentially increases through time.  The older a cultural 

deposit, the longer its exposure to natural processes.  Therefore, a higher proportion of 

younger-dated archaeological deposits does not necessarily represent accurate measures of 

prehistoric population levels for a given region (Surovell and Brantingham 2007).   

 

Currently, Des Lauriers’ (2006; 2007; 2010; 2011) work on Isla Cedros has produced a 

chronologically supported cultural-historical model spanning the late Pleistocene through the 

late Holocene and ethnohistoric periods.   While his research is from an island context, Des 

Lauriers’s (2006; 2007; 2010; 2011) results from Isla Cedros is an example of an appropriate 

application of a chronometrically supported archaeological dataset, and his work stands as one 

of the few well-crafted and useful cultural-historical models in the vicinity of the Central Desert 

region.   
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Existing chronometric evidence in the Central Desert and neighboring regions 

Research projects that have produced robust radiocarbon datasets associated with cultural 

deposits are limited to the neighboring regions to the north (e.g., San Quintín), the island 

context of Isla Cedros, and to the south (e.g., the Central Sierras and south-central Baja 

California Sur).  Within the Central Desert region, however, only Abrigo Paredón, located at 

Laguna Seca Chapala, and an extensive shell midden located at Bahía des los Angeles, on the 

Gulf of California, have been securely associated with radiocarbon ages.  It should also be 

noted in the early 1960s, Hubbs et al. (1962) produced radiocarbon dates associated with a 

shell midden along the Pacific coast of the Central Desert, but with little informative description 

of its archaeological context or associated archaeological materials.  Due to this chronometric 

limitation, assessments regarding the timing and nature of prehistoric land use in the Central 

Desert have traditionally been limited to relative dates based on site types and diagnostic 

artifacts based on non-regional typologies borrowed from surrounding regions. Imported 

cultural-historical models commonly originate from southern Alta California and the Great 

Basin―none of which have been proven to be temporally accurate regarding the archaeological 

record of the Central Desert. 

 

Previous investigations in the Central Desert  

It has long been acknowledged that the Central Desert region does share some general 

similarities to other prehistoric records—mainly in the form of projectile point attributes and 

morphologies—commonly observed in chronometrically supported typologies of the Great Basin 

and Alta California regions. The same holds true in its desert physiography as well, which 

includes a desert topography and arid soilscape.  These general similarities are undeniable. 

However, the uniformitarianism of desert environment for the Far West of North American 

cannot be applied a priori to cultural behavior. This led to the “logical extension” exercised by 

past archaeologists to apply at least a relative typologically-based chronology to the Central 

Desert (Massey 1947; Rogers 1966; Ritter 1978).  Similarities in projectile point morphologies 

and environments, however, are at only gross resolution, and any direct spatio-temporal relation 

with those assemblages of the Central Desert has yet to be proven.  

 

The archaeological record of the Central Desert appears to be a unique and diverse 

manifestation, and is likely due, in some part, to its topography and environment, which is 

certainly distinct from the more northerly deserts. The Central Desert includes two ocean 
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ecologies—the Pacific coast and the Gulf of California—separated by circa 90 kilometers. 

Hence, while it may appear that, at gross scale, temporal and cultural similarities exist across 

many of the Far West deserts, subtleties in diversity and homogeneity between the 

archaeological records of the Central Desert and those of surrounding regions must not be 

assumed. Instead, these archaeological records should be measured at a much smaller scale in 

order to identify any relationship of synchronic and diachronic patterns.  

 

Forager subsistence and social organization, as well as paleoenvironmental and landform 

history, is suggested to have occurred along discrete, local contexts in the Central Desert. If this 

is the case, subtle differences of the Central Desert’s archaeological record should have 

occurred, and, to some extent, developed independently of other human populations occupying 

the surrounding Far West region. To understand this pattern, the CDEPP has attempted to 

apply the component and phase concepts sensu Willey and Phillips (1958)—a formation of 

basic archaeological units in local and regional sequences under stratigraphic control, to be 

studied intensively in their cultural and natural contexts, and within manageable limits of 

magnitude in regards to external spatial and temporal dimensions.  

 

William C. Massey 

Massey’s (1947) archaeological survey in the Central Desert region is one of the first formal 

surveys of the region.  In his report, Massey considers the Central Desert region as the 

“northern deserts”.  Moreover, he accords the indigenous populations that inhabited these 

northern deserts as Northern Cochimí.  Massey’s northern desert region encompasses much of 

the modern boundary of what is considered to be the Central Desert beginning in the south at 

the Vizcaino Desert/Central Desert boundary and reaching north to the San Pedro Mártir 

mountains (Massey 1947). 

 

Archaeological survey was concentrated near Bahía Rosalita on the Pacific coast, and south of 

Punta Blanco, where numerous shell middens were observed associated with lithic tools.  South 

of the rancho Punta Prieta, cobble tools and milling stones were identified at site BC-52 

(Massey 1947).  Again, this site, positioned in the large arroyo south of the rancho, was 

reported as having a low frequency of flaked lithic materials.  The majority of effort expended by 

Massey’s northern desert survey was at Laguna Seca Chapala, where he identified two remnant 

pluvial lake shorelines at separate elevations.  Similar projectile points recovered here are 
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similar to the Pinto-Gypsum “culture” found in the Great Basin and Southwestern regions and 

the Lake Mojave stemmed projectile point.  Leaf-shaped projectile points and “turtle-back” 

scrapers are noted as well and are similar in characteristic to the early Holocene assemblage 

recovered by Bryan and Gruhn (2005) at Abrigo Paredón in Laguna Seca Chapala.  Importantly, 

the archaeological assemblages observed in the Central Desert region are described as 

“primitive” when compared to artifact assemblage observed in other regions of the peninsula 

(Massey 1947:353). 

 

Brigham Arnold 

Arnold’s (1957) research represents the only trans-peninsular archaeological and geological 

survey of the Central Desert region until the present study.  Age estimates are absent in 

Arnold’s project although multiple marine shell and faunal bone exists in his catalog.   Human 

presence and timing of occupation of sites are based on earlier typologies from southern Alta 

California and relative geomorphic position of surficial artifact deposits (i.e., palimpsests). Arnold 

(1957) proposed three temporally distinct human occupations at Laguna Seca Chapala.  He 

isolated type assemblages based on artifact composition, their distribution along the lake 

margins (specifically their elevation along specific relict shorelines), and the relative amount of 

desert varnish observed on lithic artifacts.   

 

Topographically distinct cultural assemblages included the Elongate-biface assemblage located 

on the marginal gravel flats, the Scraper-plane assemblage located in the central portion of the 

eastern basin of the pluvial lake, and Flake-core-chopper assemblage located on the west and 

southwest margins of both basins (Arnold 1957).  Arnold used elevation and the geomorphic 

context of specific landforms to infer a relative age of each type of assemblage in relation to one 

another.  In Arnold's order, from earliest to latest, the assemblages are as follows: Elongate-

biface assemblage, the Scraper-plane assemblage, and the Flake-core-chopper assemblage 

(Arnold 1957).  Once Arnold established his assemblage typology, he applied his age-ordered 

assemblages to the greater Central Desert region.   

 

While important for its identification of archaeological sites in the region—as well as serving as 

the first systematic trans-peninsular archaeological survey of the Central Desert—Arnold’s 

results were later demonstrated to be largely incorrect following a lithostratigraphic study 

conducted for the Laguna Seca Chapalla sub-basin (Davis 2003).   
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Hubbs et al. 

The Hubbs et al (1960 and 1965) research reports represent rare field projects that were 

supported by chronometric analyses.  Multiple radiocarbon assays were compiled for the Pacific 

coastal and interior parts of the Central Desert in the early 1960s including one of the few well-

dated examples of middle Holocene occupation along the Pacific coast and interior resulting in 

absolute ages estimates of 6165±250 and 6055±250 B.P. 

 

Emma Lou Davis  

Emma Lou Davis conducted an archaeological reconnaissance in the Central Desert region in 

order to locate sites of “Paleo-Indian” age (Davis 1968:178).  Using her work in northern desert 

regions of Alta California, Davis and associates asked the following questions: “when and how 

widely had this way of life been practiced, and how far down into Baja California were traces of 

it to be found (Davis 1968:178)?”   Davis states that due to its similarities to the desert 

environments of the Great Basin and southeastern Alta California (e.g., pluvial lakes and basin 

and range) and artifact forms, investigation of the Central Desert was a “logical extension” of her 

work in the Mojave Desert. 

 

Davis’s team conducted a brief, but extensive, pedestrian survey in the areas north and south of 

Bahía de los Angeles, and the playas of Laguna Seca Agua Amarga and Laguna Seca 

Chapala.  Only surficial cultural deposits were documented and no excavations were conducted.  

Over 46 sites (concentrations of lithic artifacts) areas were mapped and documented.  

Unfortunately, the published manuscript only lists the results of the artifact assemblages from 

the sites.  No map identifying the location of these sites was published.  Davis (1968) does note 

that a map of each site was drafted, and housed in the Department of Anthropology, University 

of California-Los Angeles.  Attempts to retrieve these maps were made by the author, but the 

whereabouts of these are unknown at present.  No chronometric analysis was completed during 

Davis’s fieldwork.  Instead, she laid out a prospectus of Central Desert artifact assemblages and 

chronology largely based on her and Tuohy’s research in the Great Basin and southeastern 

deserts of Alta California.   

 

Davis (1968) suggests that two environments and four type-sites exist in their study area of the 

Central Desert.  The type-sites are interpreted as representing different time periods and 



 
 

59 
 

 

cultures.  One environment includes the Gulf of California coast, where late Holocene and 

ethnographic period, sites are the most abundant.  These type-sites include shell debris, 

paddle-and-anvil ceramics, and Mexicana and European manufactured historic items.  

Additionally, groundstone―mainly milling stones and pestles, cobble tools, and two types of 

projectile points―corner-notched forms with concave bases, and ovate forms with straight or 

rounded basal margins.  Core form variety at these sites is limited to an amorphous or 

multidirectional design, and there is a general lack of bifaces, unifacial tools, and “planes” (e.g., 

formal unidirectional cores).  Davis (1968) notes an earlier coastal presence may be 

represented at four sites.  Here, lithic assemblages included larger projectile points and “planes” 

and included desert varnish and assumed at the time by Davis to indicate early occupations of 

the peninsula). 

 

Davis (1968) defines a second environmental zone as the interior playas.  Sites were noted to 

be located on dunes, low-lying remnant shorelines, and hillsides along the playa margins.  

Type-sites included quarry sites, rock shelters, and open-air sites.    A preliminary cultural 

chronology including late Pleistocene to the late Holocene occupation of the playas are offered 

including (Davis 1968): 1) a late Archaic period that included groundstone, chopping tools, ovate 

and corner-notched projectile points with concave bases (some with serrated blade edges), 

unifaces, and “planes”; 2) early Archaic sites associated with flat milling stones, high frequency 

of large bifaces, unifaces, “planes”, and long-stemmed projectile points with weak shoulders and 

“diamond-shaped bi-point” similar to Lake Mojave forms in southeastern Alta California;  and, 3) 

Paleo-Indian assemblages consisting of Lake Mojave– and Lerma–typed projectile points (leaf-

shaped or foliate bi-pointed forms), “tilted-slab pounding stones”, varieties of unifaces and 

“planes”, few chopping tools, “refined” and “beautifully” pressure-flaked bifaces, and an absence 

of groundstone or milling tools. None of these assemblages, however, were recovered in 

stratigraphic context with associated radiocarbon ages. 

 

Importantly, Davis notes the transport of shellfish from the Gulf Coast to the interior of the 

peninsula, and ascribes the presence of these remains as migration or direct trade between the 

two environments.  Yet this appears to serve as a blanket statement.  Earlier in her 

interpretations, Davis suggested two separate populations, one mostly coastal adapted, the 

other interior/terrestrial adapted.  While admittedly speculative, especially given the lack of any 

chronometrically supported evidence, migration and direct trade do have certain implications.  
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The former may suggest a single population or cultural group moving evenly between the coast 

and interior regions.  The later suggests differing groups.  Her support of the latter is likely due 

to an implicit assumption that interior locations included earlier projectile-point types and artifact 

assemblages.  By associating these sites with early cultures in Alta California, most notably the 

lacustrine-adapted Lake Mojave groups, her mention of cultural ties to the Lerma projectile-point 

type, and further to the San Dieguito “culture” is a biased acceptance of an inland adaptation 

and land use accorded to late Pleistocene-early Holocene populations (see Warren 1967).  

 

James Moriarty 

Moriarty (1968) dated a shell midden known as Aguaje de San Juan in the present-day town of 

Bahía de los Angeles resulting in evidence of occupation of at least 6000 B.P.  Throughout the 

project area, mollusks were the largest food resource as well as ray, shark, and reef and near 

shore fishes, crabs, sea turtles, and sea mammals.  Terrestrial mammals and avian remains 

were recovered but in smaller frequencies.  The 6000-year record of forager occupation of the 

Aguaje de San Juan shell midden site attests to the importance of shellfish in the bay and likely 

the major attraction to the area for several millennia. Based on his work at this single site, 

Moriarty (1968) suggests that initial occupation of the Bahía de los Angeles area occurred at 

circa 6000 cal B.P.  These middle Holocene populations were low density and highly mobile and 

were likely tethered to permanent or even ephemeral water sources.  By circa 1000 to 1500 cal 

B.P., local populations expanded in numbers.  Moreover, cultural complexity increased along 

with coastal-inland interaction.  This is suggested be due to increase in food gathering skills, 

more efficient water management techniques, and regional interactions. 

 

Eric Ritter 

Ritter’s work represents one of the largest and ongoing bodies of research in the Baja California 

peninsula.  Ritter has conducted research in the Central Desert, and throughout Baja California, 

since the early 1970s and continues to be an active member in the peninsula's research 

community.  For the purposes of this work, Ritter’s studies in Laguna la Guija, Laguna Seca 

Chapala, and Bahía de los Angeles of the Central Desert, and the Three Sisters Lagoons of the 

Vizcaíno Desert are the most applicable (Ritter 1974, 1977; 1994, 1998, 2006; Ritter et al. 1978; 

Ritter and Burcell 1998). 
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Ritter et al. (1978) conducted a brief survey the Laguna la Guija and Laguna Seca Chapala 

basins in the summer of 1977.  Survey of the playa included the southern half of the playa 

margin reaching to ca. 100 m away from the playa margin where extensive dune construction 

has occurred following regional pluvial lake desiccation.  Two major archaeological sites 

including multiple milling stone concentrations were discovered.  Site Gu-1 is a scatter of lithic 

artifacts, fire-cracked rock (FCR), and processed marine shell measuring ca. 200 m in diameter 

on a dune along the southern playa margin of the Laguna la Guija basin.  They note that 

adjacent to the dune site, a number of stone tools were observed in proximity to fossilized 

mammal bone.  The dune location contains quartz leaf-shaped projectile point (n=1), drills 

(n=2), bifaces (n=2).  Felsitic unifacial steep-edged scrapers and groundstone were also 

observed.  A single concentration of FCR in the central portion of the site is suggested as some 

type of roasting feature.  It should be noted that a similar feature was recorded by the CDEPP 

near this same area.  Marine shellfish remains include large clams suggested as sp. 

Laevicardium and sp. Argopecten. 
 

Site Gu-2, also located in the Laguna la Guija basin, is positioned on a flat gravel pavement in 

proximity to the playa. The site is elongated and stretches ca. 250 m along the playa margin.  

Side-notched and ovate projectile points with concave bases were recovered small green felsite 

ovate projectile points and earlier stage bifaces were associated with lithic debitage.  No marine 

shellfish remains or groundstone artifacts were observed at site Gu-2.   

 

Smaller sites, including what Ritter et al. (1978) term as specialized grinding or seed processing 

sites, were noted at several locations.  These were typically located on the western playa shore 

and on the flat playa itself.  While the exact number of these small groundstone isolates is not 

given, two are discussed in some detail.  Site Gu-3 is notable for its amount of groundstone—

including five slab metates—in a dunal area ca. 700 m west of site Gu-1.  The observance of a 

single boulder-sized metate in the center of the playa and was associated with two cobble 

concentrations interpreted to have functioned as ovens (Ritter et al. 1978). 

 

While they admittedly performed a small, informal pedestrian survey along Laguna la Guija, the 

authors offer some conclusions from their work.  Only a single projectile point included 

characteristics of a late Pleistocene-early Holocene age.  This form was leaf-shaped with a 

possible weakly shouldered stemmed haft element.  Of the extinct faunal material noted along 
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the playa margin, no artifacts could be securely associated with these remains.  They attempt to 

associate what they observed with the cultural assemblages suggested by Arnold (1957), yet 

they see little correlation with geomorphic position, past lake levels, and Arnold’s chronological 

interpretation.  This however is a moot point considering Davis (2003) has disproven the 

majority of Arnold’s culture-history.  Ritter et al. (1978) do propose a prehistoric human pattern 

for the Laguna la Guija.   

 

This pattern is a result of “no more than several families, perhaps a band at most” using the 

playa at one time.  The presence of abundant groundstone on the playa margins and within the 

playa itself, suggests to the authors temporary use of the playa during wet, water catchment 

periods to harvest and process annual seeds such as Mesquite beans (which are currently 

present in the area).  Higher frequencies of projectile points and modified flakes suggest hunting 

and processing terrestrial game was equally important activities.  A high frequency of unifacial 

tools may also reflect Agave processing, as plant foods, notably Agave and Yucca, supplied up 

to 57% of the ethnohistoric Cochimí diet (Aschmann 1959: Table 2). Agave was noted to be 

plentiful in the surrounding basin and volcanic ridges by this author.  

 

Based on their research, Ritter et al. (1978) suggest the existence of a unique adaptation to the 

Central Desert that included an equal exploitation of marine and interior environments by 

transhumance foragers.  Interestingly, and according to other research reports located in the 

southern in the south-central regions of the peninsula, Ritter (1977, 1994, 1998) suggests that 

different cultural groups inhabited the coastal and interior environments, and that a 

transhumant-like land use strategy did not exist.  

  

Ritter (1998) conducted a pedestrian survey and limited test excavations in the Bahía de los 

Angeles area resulting in the recordation of 74 archaeological sites.  This research was 

theoretically grounded in behavioral ecology but is not necessarily borne out by the results. 

Ritter (1998) suggests that the tool assemblages were not complex and comprised mostly of 

basalt and quartz flake tools, core-tools, and modified shell tools.  Projectile points were largely 

restricted to small triangular Guerrero Negro and side-notched Comondú series forms—all 

considered to be of late Holocene age (Ritter and Burcell 1998).  

 



 
 

63 
 

 

Multiple problems are evident in these explanations. First, cultural complexity resulting in 

improved hunting and gathering techniques is based on the implicit and flawed use of a 

unilinear cultural evolutionary trajectory for Central Desert aboriginal populations. No evidence 

exists that these groups "got better" at hunting and gathering through time. This interpretation is 

as flawed as suggesting these populations diachronically improved in their ability to chew food 

and ingest liquid. Second, there is little data to support changes in water management, nor is 

there applicable measurements in order to do this.  Lastly, increases in the frequency of later 

period sites and more robust artifact assemblages are likely due to, at least to some degree, 

taphonomic and geomorphic processes acting on the archaeological record through time.  

Surovell and Brantingham (2007) have shown that regional population estimates based on 

typical unimodal, j-curved chronometric cultural-histories are due to processes of site 

preservation rather than actual estimates of regional populations through time.  The older an 

occupation is, the longer it has been exposed to degrading geomorphic processes.  Therefore, it 

is more likely that there will be more later archaeological deposits visible or intact when 

compared to older evidence of site occupation. 

 

One of the more interesting results of Ritter’s research in Bahía de los Angeles includes the 

proposition of a subsistence model for the late Holocene Comondú period.  This annual or 

seasonal model includes the bay area as a central position on the Central Desert landscape.  

From here, late Holocene groups aggregated and dispersed to other areas of the desert due to 

an annual cycle and the availability of certain foods and water throughout a seasonal year.  In 

the winter, multi-family groups likely formed in the area then dispersed to other areas of the Gulf 

coast and interior due to ripened seeds and more available water sources.  The cooler months 

would have required a less consumptive need for water.  Increased availability of tinajas—or 

natural water catchment basins—would allow a broader range of residential sites.  Aggregation 

of these groups to central locations (whether interior or coastal) such as Bahía de los Angeles 

would likely have occurred during the spring and early summer months where cacti fruits, 

legume seeds, agave, and other foods would be more or less in abundance.  Central locations 

then would support larger populations of multi-family units and the proliferation of cultural 

behaviors.  These locations would have also been necessary during this time due to decreased 

ephemeral water supplies on the landscape.  Permanent water sources then would have been a 

central concern for late Holocene populations.  Precipitation during the late summer may again 
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have led to further single or multiple family dispersals due to an increase in ephemeral water 

sources.     

 

Research at Bahía de los Angeles suggests significant water sources served as central 

residential and cultural centers, or rancherías, is supported by an increase in archaeological 

deposits, including burials and rock alignments, as well as a high frequency of late Holocene 

sites located north and south of Bahía de los Angeles compared to smaller frequencies of early 

Holocene sites (Ritter 1998).  Additionally, the ethnographic and missionary record for the 

Central Desert supports a seasonal round similar to that proposed by Ritter.  While this 

recorded ethnographic pattern likely conforms to the late Holocene archaeological record, it is 

difficult to predict how far back in time this pattern persists.   

 

Alan Bryan and Ruth Gruhn 

Bryan and Gruhn’s excavations at two important locations provide some of the earliest 

chronometrically supported occupations of the Central Desert outside of those from Isla Cedros.  

Excavations of intact, culturally stratified, rock shelters at Abrigo Paredón and Abrigo de los 

Escorpiones have resulted in evidence for early Holocene through late Holocene occupations in 

the Central Desert and Northern Baja California (Bryan and Gruhn 2002, 2005). 

 

Bryan and Gruhn (2002, 2005) excavated a small rockshelter, Abrigo Paredón, on the eastern 

margin of Laguna Seca Chapala, where lithic tools and debitage were associated with a small 

amount of Pacific Coast marine shell and charcoal.  Radiocarbon assays on charcoal result in 

an absolute age of 8650 ± 60 B.P. and 9070 ± 60 B.P. respectively (Bryan and Gruhn 2005).  

Lithic tool forms include numerous foliate projectile points and scraper-planes.  This establishes 

an early Holocene age to both tool forms and generally corresponds to similar dates associated 

with foliate-shaped bifaces throughout the Far West region of North America (Butler 1961; 

Carlson 1996).  However, some tool forms do persist in later-dated artifact assemblages—most 

notably the scraper-plane.  It is interesting to note that the combination of the foliate projectile 

points and scraper-planes do not meet any diagnostic formula of the specific cultural 

assemblages noted by Arnold (1957). 

 

Abrigo de los Escorpiones resulted in an extensive diachronic archaeological record along the 

north Pacific Coast of Baja California.  Excavation by Bryan and Gruhn (2002 and 2005) 
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recovered evidence for repeated use of the rockshelter as a shell harvesting location. 

Importantly, prehistoric use of Abrigo de los Escorpiones includes stratified radiocarbon assays 

of 8870±60, 6340±100 and 1610±90 B.P.  These absolute age estimates represents one of the 

few sites in Baja California with a complete record of early through early Holocene site use (but 

see also Des Lauriers 2006 and 2010).  Diagnostic lithic implements recovered at Abrigo de los 

Escorpiones include foliate or leaf-shaped projectile points associated with early Holocene 

occupation overlying foliate forms with pronounced blade serrated bifacial margins.  These latter 

forms are associated with middle Holocene occupation of the rockshelter and may have 

implications for later technological use of serration commonly found associated with late 

Holocene bifacial technology throughout the coastal and inland areas of the peninsula.  Des 

Lauriers (2010) has noted a possible marine-adapted orientation for early serrated bifaces at 

Isla Cedros; and this may have interesting implications for the adoption and spread of serration 

to a trans-peninsular land use strategy in the late Holocene period.  

 

Loren Davis 

Davis (2003a) tested Arnold’s hypothesis regarding the geologic and archaeological chronology 

of lake stand history in the Laguna Seca Chapala basin.  Results from Davis (2003) reveal that 

the lake stands associated with the Scraper-plane and Flake-core-chopper assemblages are of 

a much younger age than Arnold’s initial assumption of a terminal Pleistocene date.  These 

assemblages are situated on deposits that post-date circa 9000 cal B.P. and in some cases the 

assemblages are associated with late Holocene dated sediments.  Davis (2003) does confirm 

that the lake stands associated with the Elongate-biface assemblages are of late Pleistocene 

age.  Yet he logically surmises that because the artifacts are located near a felsitic toolstone 

outcrop, they could have been manufactured at any time period, and their correspondence with 

a playa shoreline is circumstantial.  Furthermore, the artifacts associated with the Elongate-

biface assemblage include time-transgressive forms along the peninsula.  

 

Davis (2003b) additionally conducted archaeological test excavations at five archaeological 

sites in the Laguna Seca Chapala basin—Dune Site 1, Cueva del Taller, Granite Bay, and Red 

Rocks. All test excavations—excepting Cueva del Taller—were placed in sites previously 

identified by Arnold (1957). Test excavations at the five sites were conducted in conjunction with 

Davis’s (2003a) geoarchaeological analysis of the Laguna Seca Chapala basin and to test 

Arnold’s (1957) interpretation of prehistoric occupation of the Central Desert region. 
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Results of Davis’ (2003b) test excavations suggest multiple late Holocene occupations at these 

sites within the Laguna Seca Chapala basin, rather than early Holocene and middle Holocene 

diagnostic techno-complexes as suggested by Arnold (1957) (Table 4.1). 

 

Table 4.1. Results of chronological estimates from excavated contexts by Davis 
(2003b). 
Archaeological site RCYBP 

Dune Site 1 220±50; 260±100 

Granite Bay 70±60; 1170±100; 620±80; 400±40 

Cueva del Taller  

Red Rocks 410±70; 890±40 

    
 

Mathew Des Lauriers 

Des Lauriers offers the only chronometrically supported typology in the Central Desert region. 

However, this typology is from an island context—Isla Cedros—off the Pacific Coast. There 

appears to be little difference in archaeological materials from Isla Cedros and the mainland 

Central Desert. Therefore, it is justifiable to compare the CDEPP findings to Des Laurier’s well-

documented typology constructed for Isla Cedros, an island located off the Pacific coast of Baja 

California and, more specifically, the Central Desert region (Des Lauriers 2006 and 2010).  The 

Isla Cedros typology represents human occupation of the island from the late Pleistocene 

through the ethnohistoric period. 

 

The late Holocene period for Isla Cedros is termed the Huamalgüeño period and includes 

evidence for occupation from 2124 B.P. to AD 1650. Numerous projectile points from in situ, 

buried contexts have been recovered by Des Lauriers and include Comundú and Comundú-like 

Huamalgüeño projectile points.  Huamalgüeño projectile points are side-notched and serrated in 

similar fashion as Comundú, but typically include narrow and elongated blade sections.  

Triangular Guerrero Negro projectile points are present in the earliest portion of the late 

Holocene period on the island. Core technology includes multidirectional forms as well as a 

persistence of centripetal core forms.  The latter is unique considering it is a core reduction 

strategy applied throughout all time periods on Isla Cedros.  Other traits associated with late 
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Holocene assemblages include common use of manos and metates and circular house 

construction. 

 

Like other areas on the Baja California peninsula, the middle Holocene is less represented on 

the island with in situ components ranging in date from 6080±25 to 5765±15 B.P.  A temporal 

gap is present between 8300 and 6000 B.P. and 5700 and 2500 B.P—likely due to region—

wide desiccation events with the onset of regional desertification and severe climate change 

(Davis 2003 and 2006).  While other typologies on the peninsula (Ritter and Burcell 1998) and 

Alta California and the Great Basin include a predominance of corner-notched and side-notched 

projectile points, there is a complete absence of these forms during the middle Holocene on the 

island as investigated so far (Des Lauriers 2010). 

 

Des Lauriers (2006, 2011) offers our most robust dataset regarding late Pleistocene and early 

Holocene forager populations for the Baja California peninsula.  Lithic and shell tool 

assemblages associated with chronometric age estimates range between 10,745±25 and 

8,300±40 B.P.  Evidence for littoral and neretic fishing is present—but not common—in the late 

Pleistocene and early Holocene cultural deposits on Isla Cedros including marine shellfish 

hooks and shellfish hook blanks. The majority of faunal remains associated with these lithic 

assemblages include marine resources and almost a complete lack of large mammal or 

ungulate terrestrial species. For example, lithic assemblages securely dated within a temporal 

range of 8500 to 10,200 B.P. are directly associated with various fish species, sea turtle, 

pinniped, bird and small mammal species, although mule deer is known to have inhabited the 

island for millennia (Des Lauriers 2010).  Lithic assemblages were likely designed to support 

both terrestrial hunting and marine aquatic resources including a predominance of centripetal 

cobble cores, the production of leaf-shaped and stemmed projectile points—the latter with 

slightly shouldered and tapering stems—and unifacial flake and macroblade tools.  

 

Non-Chronometrically Supported Typologies of the Central Desert 

Ritter and Burcell (1998) describe their projectile point typology as a “blending” of insular, inter-

peninsular forms and intra-regional pre-established types ranging through the Alta California, 

Great Basin, and Southwest desert regions (Table. 4.2; Figure 4.1).  A total of 116 complete, or 

nearly complete, projectile points were classified in the typology.  Unfortunately, chronological 

control is limited to obsidian hydration and lacks absolute age estimates. A concise projectile 
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point typology with descriptions developed by Ritter and Burcell (1998) is presented in Appendix 

B. 

 

Davis (1968) offers a projectile point typology for the eastern and central portion of the Central 

Desert including Bahía de los Angeles, Laguna Amarga and Laguna Seca Chapala.  Davis 

bases her typology on, “gross size and silhouette as criteria (Davis 1968:194)” (see Table 4.2; 

Figure 4.1).  Results of Davis' typology are presented in Appendix B. Similarities to those 

typologies published by Ritter and Burcell (1998) and Massey (1966) are noted where apparent. 

 

Table 4.2: Existing projectile point typologies for the Central Desert 

Period 
Ritter and 
Burcell (1998) Davis (1968)  

Bryan and 
Gruhn 
(2005)2  

Des 
Lauriers 
(2011)1 Age/Method 

late Holocene Guererro Negro Type 4/6     relative  

  Comondú Type 5     relative  

        Huamalgüeño 2124 B.P.1  

middle Holocene Elko-like  Type 1/6/15     relative 

  La Paz       relative 

early Holocene foliate   foliate foliate 8650 ± 60 B.P.2  

late Pleistocene stemmed Type 
3/7/8/10/12/14     10,745±25 B.P.1  

 

Results of archaeological research in neighboring regions  

The Northern region 

North of El Rosario is a region containing the largest concentration of modern urban centers on 

the peninsula.  Yet comparatively little archaeology was conducted here until the 1990s.  The 

majority of research prior to this consisted of small surveys along the Pacific Coast most notably 

by Hubbs et al. (1962), Rogers (1966), and Meigs (1935).  Not surprisingly, results from these 

investigations included the identification of numerous shell midden sites.  Hubbs et al. (1962) 

obtained radiocarbon dates from two shell middens resulting in paired assays of 6165±250 and 

6055±250 B.P.  Treganza (1942) conducted small interior surveys in the Laguna Salada and 

Sierra de Juarez areas near the international border.  He was mainly concerned with later 

prehistory and the cultural adaptations of mountain and playa populations. 
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Moore (1999, 2000, 2001, and 2006) initiated one of the largest systematic surveys of the 

region in 1993 known as Proyecto Arqueológica San Quintín-El Rosaria (PASE).  The PASE 

resulted in the identification of 290 archaeological sites, most of which are located near the 

large bay between the coastal towns of San Quintín to the north and El Rosaria to the south 

(Moore 2006).   

 

The PASE recovered over 50 radiocarbon dates from Pacific Coast, many of which are shell 

middens ranging from 6900 to ca. 5600 cal B.P.   This is an interesting chronological pattern 

considering the paired assays of middle Holocene shell middens produced the work of Hubb et 

al. (1962).  Moore (2006) suggests this area of the coast was likely occupied much earlier based 

on lithic projectile point styles and numerous uplifted marine terraces (Orme 1980), but that 

more intensive and permanent presence of indigenous groups began during the middle 

Holocene period.   

 

The majority of sites recovered from PASE investigations consist of small residential sites where 

shell and tool manufacture occurred, shell middens with and without evidence of lithic tool 

manufacture, agave roasting and processing sites, and a single rockshelter (Moore 2001, 2006).  

Further inland, PASE archaeologists recorded a site 38 km inland on a tributary of the Arroyo 

Rosario.  Lithic artifacts at this site are associated with Pacific Coast marine shell and Gulf 

derived cockleshell and suggests high mobility of small foragers moving from the coast to the 

interior (Moore 2001).  To Moore (2001), this pattern reflects a generalized adaptation of small 

groups of hunter-gatherer-fishers to inland and the dual coastal environments, or a trans-

peninsular transhumance land use system that he denotes as the mobile ranchería model 

(Moore 1999).  

 

While the PASE’s investigations are concentrated near the Pacific Coast (Moore 2006), INAH 

archaeologist Antonio Michelini’s work allows insight into the more inland reaches of the 

northern region.  Michelini (2006) conducted an excavation in the Ejido Ignacio Zaragoza 

located between Tijuana and Ensenada.  His results include evidence for extensive 

occupation(s) by foragers spanning 1645±15 to 1075±15 B.P. (Michelini 2006).    

 

Artifacts recovered from the Zaragoza site are mainly lithic implements including formal and 

informal cores, macroblades, modified flakes, milling equipment, and cobble tools.  Projectile 
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points include leaf-shaped/foliate styles as well as later period side-notched varieties.  Michelini 

suggests a correlation of the Zaragoza site lithic assemblage to the early Holocene assemblage 

of the San Dieguito component from the C.W. Harris site near San Diego (Warren 1968).  While 

there are morphological similarities between the assemblages at both sites, the later dates 

obtained from Ignacio Zaragoza are problematic considering there is ca. 6500 year difference in 

occupations.   This also serves as caution when using extra-regional typologies for the Baja 

California peninsula.  The hallmark indicators typically used for early site occupation in the 

peninsula- leaf-shaped points, scraper-planes have proven to be time-transgressive in some 

cases.   

 

Vizcaíno Desert 

Modern archaeological survey of the Vizcaíno Desert region has been occurring on an irregular 

basis since the 1950s.  Massey (1947) conducted unsystematic, precursory surveys of the 

Vizcaíno Desert region concluding that the frequency of artifacts and archaeological sites 

compared well with those in the more southerly Cape Region, but that the design of the artifacts 

and the composition of the archaeological materials were much more “primitive” in comparison- 

an clear use of the unilineal evolutionary thinking of the time.  Hubb et al. (1962) and Moriarty 

and Moriarty (1980) made few observations of the Vizcaíno Desert archaeological record based 

on limited visits to the lagoons along the Pacific Coast.  Aschmann traveled south from the 

Central Desert to conduct limited archaeological and geological surveys in the Vizcaíno Desert 

(although he considered it apart of the same desert landscape) portion of the Pacific Coast. 

 

The majority of our current understanding of this region is based on systematic surveys 

conducted within the last 15 years.  The majority of applied archaeological research undertaken 

in the Vizcaíno Desert is represented by Ritter and colleagues (2006). Research here has been 

largely limited to the present-day Three-Sisters Lagoon system—including Laguna Manuela, 

Laguna Guerrero-Negro, and Laguna Ojo de Liebre.  These three extensive lagoons are 

stacked along the Bahía Sebastián Vizcaíno on the central Pacific Coast. Unlike the Pacific 

Coast further north of the Three-Sisters Lagoon, the Vizcaíno Desert includes a large flat 

coastal plain.  This rather monotonous landscape is interspersed with extensive active dunes 

along the coast. 
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The Vizcaíno Desert region lacks a clear culture-historical record.  The chronometric record for 

the entire region is based on radiocarbon dates obtained from lagoon sites and only accounts 

for the past 2000 years.  Ritter attempts to give a temporal foundation, or at least working 

parameter, for the Vizcaíno Desert based on a projectile point typology he has created for the 

Three-Sisters Lagoons (Ritter and Burcell 1998) as well as projectile point styles similar to 

bifaces from surrounding regions.   Ritter (2006) observes five typologically and, at least to him, 

chronometrically sensitive projectile point styles exist in the Vizcaíno Desert.  These include late 

period (i.e., late Holocene) Guerrero Negro series, Comondú series, the Manuela contracting-

stem, the Guajademí split-stem, and the La Paz/Gypsum Cave series.  Other projectile point 

styles include triangular and leaf-shaped varieties with little interpretation offered for a 

meaningful temporal span.  Based on these projectile point styles, Ritter suggests human 

occupation is largely restricted to the late Holocene but that it likely reaches back 4000 to 5000 

years.  

 

Lithic technology observed from the Vizcaíno Desert include bifaces, modified flakes, cores, 

milling tools, bifacial and unifacial edged flakes and macroblades, hammerstones, and debitage.  

Ritter notes lithic gravers, a wedge-shaped obsidian tool, and burin spalls have also been 

recovered.  Organic tools are few and include those of animal bone and marine shell.  The full 

bifacial reduction trajectory is expressed through the Vizcaíno Desert.  Ritter (2006) has noted 

that some bifaces, especially those that broke during manufacture or use, were used to produce 

burin spalls.  These are noted by Ritter as a common artifact in the Three-Sisters Lagoon sites 

and likely reflect a specialized use for these tools in this area as they may be reasons for the 

limited use of this technique to the Vizcaíno Desert region are not offered by Ritter.   

 

Dietary reconstruction of past foragers in the Three Sisters Lagoon area point to a subsistence 

dependent upon marine resources in this area.  Marine shellfish, fish, turtle, and marine 

mammal (beached” whales, harbor seals) comprise the vast majority of dietary remains.  

Terrestrial mammal and avian species are present―but in smaller frequencies―including deer, 

sea otter, coyote, two species of rabbit, rat, gopher, pelican, and loon. 

 

Based on results from Ritter and Payen (1992), Ritter and Burcell (1998), and Ritter (2006), 

forager land use for the Vizcaíno Desert region included: 
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1) Technological organization varies along the Three-Sisters Lagoon from south to north.  The 

southern lagoons of Laguna Ojo de Liebre and Laguna Guerrero Negro include extensive use of 

obsidian, bipolar lithic reduction, and the production of burin spalls.  The northernmost lagoon, 

Laguna Manuela includes little obsidian, bipolar lithic reduction, or burin spalls.  Laguna 

Manuela does include different patterns in projectile point styles including larger amounts of 

Guerrero Negro series bifaces compared to the more southerly lagoons. 

 

2) There exist differences in coastal and inland adaptations.  Specifically in the Laguna Ojo de 

Liebre, Ritter and Payen (1992) note that occupation of the lagoon was a specialized adaptation 

to a maritime environment and was possibly permanent settlements that differed greatly to other 

groups using highly mobile lifeways in the inland areas.  Ritter and Payen (1992) go further and 

suggest the annual to semi-annual occupation of the Ojo de Leibre lagoon may have developed 

into social stratification in terms of labor and territoriality.  This is based mainly on the higher use 

of imported obsidian in this area.  Ritter has offered similar separation between coastal- and 

inland-adapted groups in the south-central portion of the peninsula around the Bahía de la 

Conception area (Ritter 1979).   

 

There are potential problems of interpretation for the Vizcaíno Desert prehistoric record.  The 

Three Sisters’ Lagoons comprise a distinct ecosystem.  Basing forager land use of the entire 

Vizcaíno Desert on sites recovered from a lagoon ecosystem is flawed.  Not only should we 

expect it may hold a different archeological record based on the specific resources available in 

that environment, no data exists, at least for comparison purposes, within the interior portion of 

the desert.  Furthermore, little data exists for different adaptations in lagoon-coastal and inland 

environments.  It is an a priori assumption that people will subsist and gather resources in 

different ways according to the surrounding ecosystem.  What is more important is 

distinguishing whether the use of inland and lagoon ecosystems were a part of a singular cycle 

of land use by the same populations.   

   

The South-Central Aspect 

Baja California’s south-central region is located at a narrow point of the peninsula (ca. 75 km-

wide) and is situated north of the Cape Region and south of the Vizacaíno Desert.  The Sierra 

de Guadalupe and Sierra de la Giganta separate the drainages of the Pacific and Gulf of 

California sides of the peninsula.  Many of the early archaeological investigations in the south-
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central region were part of those from the south-central region including extensive surveys by 

Rogers (1966) and Massey (1947).  The region is best known for its rich rock art sites have 

attracted the most attention including UCLA archaeologists Gardner and Meighan (Meighan 

1965, 1966, 1969), Campbell Grant (1974) and Harry Crosby (1975) among others. 

 

The most extensive archaeological investigations in the south-central region are by Eric Ritter 

whose extensive research resulted in his dissertation (1979).  His work represents a significant 

dataset that may be used for comparative purposes across the entire peninsula.  Ritter (1979, 

1985) constructed a site typology for the south-central region and represents a starting point for 

the attempt at viewing prehistoric human behavior and organization on a landscape scale.  

Fourteen site types are offered by Ritter (1979 and 1985) and include: lithic debitage and tool 

scatters; lithic debitage and tool scatters with milling equipment; lithic debitage and tools 

scatters absent of milling equipment but with architectural features (cairns, rock enclosures, 

faunal remains, shellfish remains); shell middens; rockshelters with lithic debitage and tools but 

without developed shell midden; rockshelters with milling tools but without marine resources; 

rockshelters with shell middens and rock art; rockshelters with only rock art; rock art on open-air 

boulders or cliffs; architectural features such as cairns, walls, simple enclosures, and 

depressions; small middens or burnt areas (inferred as roasting hearths); mortuary rockshelters; 

and, the rare toolstone quarry.     

 

Based on these type-sites, and their position across the south-central region landscape, Ritter 

suggests separate coast and inland cultures existed throughout prehistory in the region.   Ritter 

implicitly suggests at least three distinct cultural groups occupied the Gulf of California, the 

central highlands, and the Pacific Coast.  To Ritter, this is based on that fact that no Gulf shell 

species have been recorded on the Pacific Coast, no Pacific shell species have been recorded 

on the Gulf, and the central highlands have shell species from both coasts but in limited 

number.  Rock art of similar style is located along the Gulf and in the central highlands but is 

lacking on the Pacific Coast.  Lastly, Ritter uses Aschmann’s (1959) findings regarding 

ethnohistoric Cohimí populations and superimposes these patterns back into prehistory where 

Pacific Coast groups were known to have traveled into the central mountains in the summer 

months to harvest seeds. Ritter (2006) further suggests, with little supportive data, that little 

cultural interaction existed along a north-south axis.  Following this logic, it would seem that 

some cultural continuity would have had to of existed if cross-dating is used on temporally 
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restricted projectile point styles between regions as far away as the Great Basin and 

Southwestern U.S. 

 

Hyland’s Proyecto Arte Rupestre Sierra de San Franscisco (PARSSF) program, including 

extensive survey and excavation of multiple sites in the central sierras may address some of 

these problems.  Hyland (2006) suggests that the central sierra region, encompassing parts of 

the Vizacaíno Desert and the south-central region, including the mountain ranges of Sierra de 

Guadalupe, Sierra de San Francsico, Sierra de San Borja, and the Sierra de San Juan reveals 

extra-local contact as well as highly localized cultural organization.  Like Ritter, Hyland sees 

extra-local contact in direct form through the importation of Valle del Azufre obsidian toolstone 

and projectile point types similar to those in the Great Basin including Western Fluted 

(10,860±90 B.P.; material dated not given by Hyland 2006:125); Elko (7,000 cal B.P. to A.D. 

400; see Thomas 1984), La Paz-Gypsum Cave (4,550 cal B.P. to A.D. 400; see Jennings 

1986), and Comondú triangular and serrated (both thought to post-date circa A.D. 1000) series.  

The PARSSF program obtained 81 radiocarbon assays throughout the central sierras that range 

from 10,860±90 B.P. to circa 200 B.P.  While a small peak is noted between 3400 – 1800 B.P., 

eighty-six percent of the radiocarbon samples date to 1800 B.P. and later (Hyland 2006).   

 

The most documented archaeological phase is the late Holocene Comondú whose material 

culture included netting—using the square knot technique, Comondú triangular and serrated 

projectile points, and coiled, single-rod manufactured basketry (Hyland 2006:128).  This only 

sheds light on the late prehistory of the region.  I should be noted that the Comondú-like 

triangular and serrated projectile points were recovered in the large pluvial lake system of the 

Central Desert in the summer of 2009 by this author suggesting a larger sphere of land use or 

cultural transmission of projectile point style. 

 

Results of the PARSSF reveal no distinction between coastal and inland-adapted human 

groups.  This is an interesting finding considering the PARSSF study area encompasses much 

of Ritter’s south-central region and his work at Bahía de la Concepción.  Hyland and colleagues 

instead state that a highly mobile population used both interior and coast environments during 

an annual round.  Support for their direct challenge to Ritter’s proposal (1979) includes the 

regular occurrence of marine shell in the form of food and tools at multiple sierra sites.  They 

argue further that Bahía de la Concepción and its surrounding Gulf of California area offered no 
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perennial fresh water source compared to the inland mountains and is a highly unlikely place to 

sustain a population(s) for any appreciable time.  To Hyland and colleagues, the Gulf was used 

for its important supply of marine resources only.  Additional differences in the PARSSF results 

including over 51 individual milling stations where milling tools were the sole artifacts observed.  

These milling stations were observed in the sierras and along the Gulf’s coastline.  This is also 

in direct contrast to Ritter’s site types.  While Ritter suggests that there are a few single milling 

stations known, they are the exception to this region and are statistically insignificant to overall 

land use strategies.   

 

Correlation with Surrounding Regions 

The most common external contacts or cultural influences are attributed to Alta California and 

the Great Basin.  From a geographic perspective, ideological and physical interaction makes the 

most sense with the prehistoric groups of Alta California.  This is especially true for the northern 

portion of the peninsula where Yuman-speaking groups lived on both sides of what is today the 

international border.  Yet how far south through the peninsula this cultural interaction occurs is 

unknown.   Bryan and Gruhn (2005) note the similarity of the Abrigo Paredón lithic assemblage 

to the foliate projectile points and scraper-planes known from the early Holocene San Diegueno 

component near San Diego (Warren 1968).  Yet foliate leaf-shaped projectile points and cobble 

tools are known to be associated with early Holocene dates along the entire Pacific Coast of 

North America up to British Columbia—commonly referred to as the Pebble Tool Tradition 

(Carlson 1996) and the Old Cordilleran Culture (Butler 1961).   

 

Other known prehistoric components from southern Alta California include the middle Holocene 

La Jolla component believed to be a coastal adapted population following the San Diegueno 

complex.  This cultural complex includes an increase in marine resource exploitation and a 

heavy reliance of cobble tools.  However, recent evidence reveals that littoral use of the Pacific 

Coast regularly occurred during the late Pleistocene in Alta California (Erlandson 1993 and 

2004) and on Isla Cedros (Des Lauriers 2006).  

 

Well-dated projectile point typologies from the Great Basin (Thomas 1981 and 1984) are 

commonly applied to the Central Desert for relative dating of sites (Massey 1966; Hyland 2006; 

Ritter 2006).  This has largely been due to the fact that: 1) many of the projectile point styles in 

Baja California are very similar in morphology to those of the Great Basin; 2) the Great Basin is 
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an extremely large region where projectile point styles are synchronously homogenous; 3) there 

is an extremely poor chronometric record for the Baja California peninsula; 4) both regions 

include similar desert environments; 5) small groups of highly mobile Great Basin foragers 

include somewhat similar patterns of land use to early human groups in the peninsula; and, 6) 

the palimpsest or surficial context of the archaeological deposits in Baja California often offers 

little in the way of datable material (Moore 2006).   

 

While morphological similarities undoubtedly exist in projectile point styles from both regions, 

our current understanding of Baja California prehistory does not make it clear whether there is a 

time lag in one direction, or if the projectile point styles are being used during the same temporal 

period in both regions (Laylander 2006).   

 

Kowta (1984) suggests that there may be a trans-Gulf of California influence with the Sonora, 

Mexico region based on ethnohistoric groups.  Massey and Osborne (1961) suggest a similar 

possibility due to their analysis of a burial cave near Bahía de los Angeles.  Yet this only applies 

to the indigenous groups in the northern portion of the peninsula and little evidence has been 

recovered in the prehistoric record in any of the two landmasses to support this argument.  

Kowta (1984) likes the idea of the Gulf of California islands as “stepping stones” or staging 

areas for possible contact between peninsular and mainland populations. However, Bowen’s 

(2009) work on multiple islands in the Gulf region offers little support for Kowta’s thesis. Not only 

was there few archaeological sites observed by Bowen (2009), he was not able to support direct 

cultural contact between populations of the two land masses based on diagnostic or 

morphological similarities in regards to recovered archaeological assemblages from the islands. 

 

  



	
	

	

	

	

	

	

	

	

Figure 4.1: General morphology of projectile point forms common to the Central Desert 
region.  Specific forms are labeled as to Davis' (1968) "typology" (T-1 equals Type 1).   
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CHAPTER 5: RESULTS OF THE CDEPP REGIONAL SURVEY DATA 

Introduction 

The Central Desert region is well suited for studies of long-term human-environmental 

dynamics.  First, it includes a coherent ecological definition such as warm and cold water 

seacoasts, interior mountain systems, and a significant relict playa basin system.  These 

geomorphic contexts include a great deal of diversity, often across short distances.  The Central 

Desert region additionally includes a human occupation history that most likely dates to the late 

Pleistocene period and the initial peopling of the continent (Dillehay 1997; Jenkins et al. 2014).  

This long-term occupation of the region holds potential evidence for cultural evolution and 

change both in synchronic and diachronic records where humans have consistently been 

ecological consumers and ecological participants. 

 

As previously discussed, three geomorphic study regions have been defined for the CDEPP 

research area: the Arroyo Calamajué valley (Study Region 1), the central plateaus and sub-

basins (Study Region 2), and the Punta Blanco-Arroyo Pintada valley (Study Region 3).  These 

study regions include topographic, hydrologic, and soil order patterns that form natural divisional 

boundaries, are internally consistent, and are externally distinct.   

 

Additionally, segregation of geomorphic study regions generally follows those divisions set forth 

by Gastil et al. (1975) (see Figure 3.1).  This is thought to be a logical method for organizing and 

analyzing the transect data.  According to Kelly (2001), we must observe the distribution of 

classes of artifacts across the research area individually; or, we must divide the region into 

several areas that define specific assemblages of cultural material.  This latter strategy is 

applied to the CDEPP data.  Presented below is a description and discussion of the transect 

findings of each study region. 

 

Survey Methodology 

It is important for a regional scale investigation to have a research design with a specific 

program of study.  Following Orton (2000) and Banning (2003), the following 12 steps of 

organization were used for the CDEPP research design in order to construct a cultural-historical 

model for the Central Desert: 1) assimilation of existing knowledge; 2) objectives of the survey 

and excavations; 3) population to be studied; 4) data to be collected; 5) unit of analysis; 6) 

degree of precision; 7) method of measurement; 8) the frame; 9) pedestrian survey 
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methodology; 10) sub-surface investigations; 11) organization of the fieldwork; and, 12) 

summary and analysis of the data.   

 

Existing knowledge for the Central Desert included review of all material concerning the 

archaeological, geological, soil data and environmental significance published to date for the 

region.  This entailed defining what researchers agree to be the Central Desert region—what it 

is exactly, and what makes it a specific and internally consistent region.   

The objectives of the CDEPP are largely based on discovery of prehistoric cultural material and 

those chronometrically datable samples clearly associated with prehistoric cultural material.  It is 

to a lesser extent a characterization program.  Concerning the CDEPP as a discovery endeavor, 

this project seeks to obtain a substantial representative sample of archaeological material from 

the Central Desert region for various research purposes.  These research purposes assist in 

characterizing the project in the following ways: 1) describing and understanding the synchronic 

and diachronic variation in the density and distribution of human activity (i.e. across space and 

through time); 2) identifying similarity or differences in land use strategies during changing 

environmental contexts from the late Pleistocene to late Holocene periods; 3) construting a 

chronometrically supported artifact typology for the Central Desert; and, 4) understanding the 

role of taphonomy and site formation processes on the archaeological record in the Central 

Desert. 

 

The population to be studied includes any and all prehistoric cultural materials and cultural 

features within three geomorphic study regions.  As described in Chapter Three, Study Region 1 

includes the Arroyo Calamajué valley and Gulf coast.  Study Region 2 is comprised of the 

uplifted interior plateau west of the main gulf escarpment.  This extremely rugged region 

contains multiple hydrologically closed playa basins surrounded by eroded granitic ranges and 

more recent volcanic cones and flows associated with Jaraguay Volcanic Field.  Study Region 3 

includes the Arroyo Pintada valley and the Pacific Coast at Punta Blanco.   

 

All cultural material observed during the pedestrian survey transects were collected and 

analyzed.  All cultural material recovered through sub-surface excavations were collected and 

analyzed.  Additionally, select organic remains were collected for chronometric age estimates.  

Finally, soil samples were recovered from various localities in the Central Desert for numerous 

analytical techniques including soil morphology and classification.  All recovered samples of 
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cultural and natural materials were transported and archived at the INAH district offices in 

Encenada following analysis under INAH permit numbers C.A.401-36/0895. 

 

Individual transects are the major analytical unit for the survey portion of the CDEPP.  Artifacts 

recovered within the transect are given lot numbers that relate them to a specific transect.  

However, within the transects themselves, the individual artifact serve as single analytical units 

as well.  In localities that are excavated, each excavation unit level is its own analytical unit.  In 

some circumstances, cultural features were observed and excavated.  Where present, cultural 

features are treated as a single analytical unit. It should be noted that some localities were 

simply to large- that is to say that there was thousands of lithic and organic remains.  In these 

cases, only a 25 percent sample of the cultural material was collected and analyzed. 

 

The CDEPP survey universe is composed of a 1841.4 km2 (184,160 ha) segment of the Central 

Desert region of Baja California.  A total of 166.73 km were walked during pedestrian surveys 

during the 2009 and 2011 field seasons.  The width of the transects were 60 m-wide in 2009 

and 90 m-wide in 2011(Figure 5.1). 

 

All cultural material was mapped with a Trimble hand-held GPS with Zephyr antenna and using 

Pathfinder software. Tape and compass for areas containing high densities of artifacts were 

additionally used.  All sub-surface excavations were mapped using a transit and stadia rod.  

Additionally, orthophotos of each transect were used during pedestrian survey in order to assist 

in recording the soil geomorphology of the ground surface. 

 

Method of measurement 

Numerous cultural and natural samples were collected and analyzed during the CDEPP field 

seasons. All cultural material observed during the pedestrian survey transects and sub-surface 

excavations were mapped using a Trimble Geo-XH GPS with Hurricane Antenna—having sub-

meter accuracy. Compass and tape were regularly used as well. All surficial cultural material 

was collected and analyzed where artifact density was ≤100 artifacts/m2.  In locations where 

artifact density was ≥100 artifacts/m2, a circa 25 percent sample was collected and analyzed. 

Additionally, select organic remains were collected for chronometric age estimates.  Finally, soil 

samples were recovered from various localities in the Central Desert for numerous analytical 

techniques including classification and profile development index. Additionally, orthophotos of 
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each transect were used during pedestrian survey in order to record the surficial soil 

geomorphology. 

 

Justification 

Non-overlapping transects were used for all pedestrian survey.  Transects were preferable to 

quadrants due to the amount of ground that needed to be investigated. All transects were not 

arbitrary nor were they straight.  All transects were affected by accessibility and typically 

followed natural topography.  For example, ancient pluvial shores and dunes were surveyed 

where observed.  In some instances, these geomorphic features bisected the transect and were 

only surveyed for the portion that was within the transect boundary.  Other transects were 

placed in areas that followed the topography of specific geomorphic features.  Flat ridgelines 

and mesas surrounding pluvial lakes and beach ridges are examples of the latter. 

 

A non-systematic or purposive survey was applied to the CDEPP. Purposive survey used by the 

CDEPP is concerned with the recovery of archaeological data by optimizing the probability of 

detection.  While there is debate as to whether purposive survey is more biased than statistical 

methods (where sample size and randomness can be much less biased), statistically designed 

surveys can be a poor method for discovering specific or rare types of cultural material.  The 

CDEPP is interested in answering general questions of human behavior in a very poorly 

understood region. Hence, the use of purposive survey is deemed more appropriate for this 

work. Purposive survey, or prospecting, allows the investigator to use multiple lines of evidence 

in order to recover a broader range of the prehistoric pattern of a region.  Two resources used to 

decide on areas to place transects included a GIS predictive model and 1:10,000 orthophotos. 

While this method is admittedly biased, much pre-field preparation was placed into where the 

areas of highest possible archaeological manifestations would likely be present.   

 

Areas chosen for pedestrian survey are biased and based on accessibility and surficial 

geomorphology.  When compared to the 1:50,000 topographic maps, orthophotos assisted in 

locating areas of interest.  Drainages between playas, identifying between older and younger 

dune complexes, areas potentially containing rockshelters, and possible relict lagoon systems 

are examples of the use for the orthophotos with the more traditional topographic map.   
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Placement of transects were biased for efficiency as well. Simply stated, traveling to and 

working in this part of North America is an expensive undertaking.  For example, there would be 

little reason to place transects in steep mountainous areas or arroyo beds to simply satisfy a 

non-biased sample of the region.  All transects were selected for potential discovery of 

archaeological material. In many regards, the most stable surfaces within each transect was 

investigated. 

 

A note concerning the INEGI 1:50,000 topographic quadrangles and 20-meter contour interval 

It became apparent to the author during the CDEPP fieldwork that the contour intervals 
documented on the INEGI 1:50,000 quadrangles fail to accurately depict the topographical 

surface.  This was most notable for the elevations for much of the Arroyo Pintada valley area. 

While obviously due to its scale, gross elevation estimates have a direct effect to our 

understanding of the depositional environment across the CDEPP research area.  For example, 

one of the goals for the 2011 CDEPP fieldwork was to understand the relict beach ridge 

complex at the Punta Blanco location.  Sole reliance on 1:50,000 quadrangles alone was 

insufficient for these purposes.  Instead, use of INEGI ortho-rectified aerial imagery at 1:10,000 

scale revealed the potential for coastal progradation. Use of the aerial imagery with subsequent 

field observations at the Punta Blanco location confirmed the presence of a storm ridge and at 

least three orders of beach ridges situated parallel to the Punta Blanco modern coastline.  A 

series of two playas (i.e. salt pans) were observed east (behind) the two oldest relict beach 

ridges and are further suggestive of a relict lagoon system.  Elevations in the relict lagoon 

system—when compared to the near homogeneity of elevations presented on the topographic 

map—illustrates the importance and usefulness of implementing appropriately scaled map 

analyses and tested through field observation (Wells 2001). 

 

Survey Results 

A total of 26 survey transects, one auger transect, and a rocky cove were pedestrian surveyed 

during the 2009 and 2011 CDEPP field seasons for a total pedestrian survey of 166.73 km2.  

Multiple observations were consistently recorded during each transect survey including 

identification and provenience of all cultural material, amount of kilometers surveyed with each 

transect, vegetation present within the transect corridor, and observed soil geomorphology.  

Descriptions and results for each survey transect presented below are organized by CDEPP 

study region. 
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Study Region 1: Gulf Depression ranges and plateaus /Arroyo Calamajué valley 

Study Region 1 is located in the Arroyo Calamajué valley, east of the main gulf escarpment. 

Multiple transects were surveyed near the Gulf of California, across the Arroyo Calamajué 

valley, and near the known location of Mission Calamajué (Figure 5.2). The valley extends circa 

30 km north-northeast from the gulf escarpment and drains the river to its mouth at Punta 

Calamajué along the Gulf Coast of California.  Elevations in the arroyo valley range from circa 

300 m.a.s.l at the base of the gulf escarpment to 0 m.a.s.l at the gulf coast.  Deeply dissected 

arroyo terraces are present at the edge of the gulf escarpment where the arroyo cuts through a 

steep-sided, narrow canyon.  Permanent water is present at the mouth of the canyon, but is 

extremely mineral and non-potable.  Mission Calamajué was established on the right bank T2 

terrace tread in A.D. 1751 by Jesuit missionaries, but failed due to isolation, lack of ability to 

harvest proper amounts of agriculture for storage, poor water quality, and an inability to control 

and convert the local Cochimí ranchería (Vernon 2002).  

 

Evidence for higher-elevated fluvial deposition is evident at the mouth of the canyon where 

cutbanks reveal an immediate and continuous sediment supply.  This sediment decreases in 

volume as the arroyo traverses north-northeast towards its mouth at Punta Calamajué.  Fluvial 

deposits persist along the valley floor but are thinner resulting from a lower velocity of fluvial 

deposition and sediment supply.  Yet a meandering, braided dissection is continuously present 

along much of the valley floor.  Survey across the one portion of the valley bottom (transects T-

13 and T-14) revealed five deeply dissected gullies associated with the Arroyo Calamajué.  The 

valley floor measures circa 8.2 km-wide until it narrows to circa 0.9 km-wide at the break of a 

tonalite range.  The arroyo valley exits the tonalite range and again expands coastward to circa 

9 km in width until it narrows to circa 1.6 km at its mouth at Punta Calamajué.  Fluvial deposits 

blanket Batholithic tonalite formations of the Sierra de Calamajué and the stacked, pre-

Batholithic metasedimentary valley walls of the Sierra las Assemblea.  Thick and wide alluvial 

fan complexes are present along the base of the ranges on both sides of the valley and have 

subsequently buried much of the surfaces of the older arroyo terrace treads.  This likely has an 

impact on archaeological visibility. Soil orders present on the valley floor are limited to Fluvisols 

and Leptosols (Entisols), and to a lesser extent, Regosols.  Observed soil profiles are typically 

thin with no (C) or little (Bw) development, and gypsic (By) horizons with little to no organic 

matter observed.   
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Vegetation is consistent with the Lower Colorado River Valley sub-division of the Sonoran 

Desert biome (Turner 1994).  Vegetation observed along transects throughout the Study Region 

1 includes, but is no limited too: Elephant Tree (Pachycormus discolor); Cholla 

(Opuntiaprolifera); Ocotillo (Fouquieriasplendens); Creosote Bush (Larrea tridentate); and, 

Cardón (sp. Pachycereuspringlei). A low frequency of Yerba Reuma (sp. Frankenia palmeri) is 

present along the extensive dune areas.  

 

Transect 11 (Length: 3.28 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 771771.28 / N 3258098.99):  

Transect T-11 is located at the base of the range and mouth of the canyon of Arroyo Calamajué.  

The transect bisects the broad arroyo valley and T1 and T2 terrace treads, including the 

structural remains of Mission Calamajué located on the right bank T2 terrace tread.  Brigham 

Arnold recovered and collected lithic artifacts on this same terrace tread proximal to the 

structural ruins of the A.D. 1751 mission.  Debitage was present within and around the mission 

ruins, but was not collected or analyzed due to 1) the site was previously documented and 

collected by Arnold (1957); and 2) the Mission Calamajué is a national historic site. Vegetation 

and animal life is extremely lush along the perennial water source when compared to the arroyo 

valley further east.  Raw lithic materials observed included a predominance of quartzite, basalt 

and rhyolite of extremely coarse quality. 

 

Transect 12 (Length: 4.78 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 771573.9 / N 3258658.07):  

Transect T-12 is located 0.1 km NNE of T-11.  As with T-11, transect T-12 bisects the arroyo 

valley.  Numerous second-order arroyos and fluvial terraces are present along the transect 

suggesting periodic gully and arroyo erossion originating from the Arroyo Calamajué and valley 

walls.  No cultural materials were observed along transect T-12.  

 

Transect 13 (Length: 9.94 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 769335.58 / N 3267309.86):  

Transect T-13 bisects the Arroyo Calamajué valley and is equidistance between the gulf 

escarpment and Gulf of California shoreline.  No cultural materials were observed along the 

transect—likely due to the extensive amount of braided, incised fluvial channels associated with 
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the Arroyo Calamajué. Field observations noted past meandering episodes of these incised 

channels have cut through the Arroyo Calamajué terraces.  In this area—along the northern 

Arroyo Calamajué valley wall and central valley bottom—the multiple incised channels have 

resulted in a rough gravelly terrain with weakly developed terraces.  Water is absent in the 

arroyo bed.  Lithic raw material is largely of a low quality with easily fractured varieties of 

metamorphic and quartzite forms. 

 

Transect 14 (Length: 9.21 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 769555.45 / N 3266481.77):  

Transect T-14 is located 0.5 km SSW from T-13.  Topography of the transect is similar to that 

described for transect T-13.  No cultural material was observed along the transect. 

 

Transect 15 (Length: 6.89 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 769099.16 / N 3267844.65):  

Transect T-15 is located at the footslope and toeslope of a granitic range on a relict terrace 

tread along the left bank of Arroyo Calamajué.  This transect was chosen due to its stable 

landform surface and its higher elevated position above the Arroyo Calamajué (i.e., above the 

channel-riddled T-1 terrace tread to the south and southwest).  Numerous remains of modern 

and historic campsites suggest little in the way of ephemeral flooding potential. A single 

concentration of lithic artifacts was identified at the base of the granitic range and—aside from 

the Mission Calamajué site—represents the only other cultural deposit observed in the valley-

proper. The lithic assemblage at this location was limited to basalt lithic debitage. No formed 

tools or cores were observed along T-15. 

 

Transect 16 (Length: 2.49 km; Soil: predominantly Regosol; UTM: E 774635.84 / 3288299.08):  

Transect T-16 is located at Puerto Calamajué.  This constricted and small embayment includes 

a modern seasonal fishing camp positioned on an active gravelly shoreline and just above the 

high tide stand.  The small bay is buttressed to the north and south by extremely steep and 

uplifted sedimentary cliffs with a clastic beach.  Beach gravels consist mainly of coarse granule-

to-pebble size sedimentary materials intercalated with coarse sand.  No cultural materials were 

observed along the beach zone, or along the dunes situated to the west of the bay (i.e., where 

the fishing camp structures are located).  Shell middens are ubiquitous along the high tide line, 

but appear to be associated with the contemporary fishing camp. While many of these midden 
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deposits may represent prehistoric cultural deposits, it was impossible to discern between 

modern shell processing and prehistoric shell midden deposits. 

 

Transect 17 (Length: 2.97 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 774282.96 / N 3287529.28):  

Transect T-17 traverses through an extensive dune field just west of Puerto Calamajué.  The 

dune field transitions into steep rocky slopes towards the north-northwest.  Dune construction 

appears to be recent and ongoing in this portion of the arroyo corridor, and where little 

anchoring vegetation is present. The upper rocky slopes surrounding the protected bay include 

steep colluvial deposits and talus slopes. No cultural materials were observed along this 

transect.  

 

Transect 18a&18b (Length: 9.71 km; Soil: predominantly Leptosols and Regosols (Yermosols); 

UTM: E 774447.59 / N 3270437.71):  

Transect T-18 is located circa 2.5 km north of transect T-12 where the Arroyo Calamajué has 

incised through a basalt and sedimentary range and producing a narrow gap. Just beyond this 

gap, the valley broadens to the east-northeast obtaining a similar width as that of the valley 

south of the gap.  Steep, stacked valley walls are prominent along the east and west of the 

valley bottom.  Transect 18 includes two segments, T-18a and T-18b respectively.  Transect T-

18a is situated across the arroyo valley at the point where the narrow gap exists to the east-

northeast and broadens outward.  Transect T-18b is positioned circa 4 km further north.  No 

cultural materials were observed along transects T-18a or T-18b. Both transects are located on 

thick colluvial deposits. Any prehistoric cultural deposits are likely deeply buried in these 

locations. 

 

Study Region 2: volcanic highlands and mixed volcanic basement plateaus 

Multiple transects were concentrated around the hydrologically closed sub-basins in study area 

2 (Figure 5.3).  Transect selections are biased and concentrated on the playa margins.  

However, in the majority of cases, transects were largely linear, sampling much of the 

topographical variation in the study area.  Many transects in Study Region 2 conformed to the 

topography of individual landforms.  For example, pedestrian survey along the Isla 

Isolate(transect T-24) in the Western Playa followed a completely meandering transect so as to 

cover the majority of the surface of the extinct volcano. 
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This area is within Gastil et al.’s (1975) volcanic highlands and mixed volcanic basement 

plateaus and has been the location for the majority of archaeological research in the Central 

Desert, namely Laguna Seca Chapala (Arnold 1957; Davis 1968; Davis 2003; Bryan and Gruhn 

2002 and 2005).  These hydrologically closed sub-basins are bounded by Mesozoic granitics 

and undifferentiated Batholithic bedrock.  In many places, these ranges and bedrock are 

overlain by well preserved Plio-Pleistocene volcanic cones, and younger basalt and andesite 

volcanic flows.  The sub-basins exist today as playas, or dry lake beds.  Yet modern 

precipitation rates, particularly considering winter and spring seasonal rainfall, can fill the playa 

basins with circa 20 cm of standing water (Davis 2003).  Considering a similar climatic record 

has been in place for the past circa 3000 years, we may use this modern analogy to infer 

potential human use of these geomorphic features during the middle Holocene and late 

Holocene periods.   For example, post-7450 B.P. playa basin conditions likely included, as can 

be observed in present conditions, ephemeral hydrologic fill episodes with a more limited ability 

to support and attract short-term natural resources.   

 

Soils mapped by INEGI for Study Region 2 are limited to Regosols (i.e. bare bedrock) and 

Solonchaks.  Solonchak soil orders within the study region include highly soluble gypsum 

accumulations (By horizons) and largely resistant to erosion—when compared to other surfaces 

of Central Desert (i.e., Arroyo Calamajué valley bottom).  Solonchaks are commonly present in 

the majority of pluvial lakes investigated, indicative of past wetland conditions.  

 

The importance of this area to past human populations cannot by understated.  That is to say, 

that during the late Pleistocene period and continuing through to circa 7450 B.P. (see Davis 

2003 for desiccation events), this hydrologically closed sub-basin system, including numerous 

lakes of varying depths and sizes, offered a perennial freshwater wetland environment to 

human, plant and animal populations.  Not only were large pluvial lakes present- Laguna Seca 

Chapala measures circa 66 km2 at its highest lake level at circa 9070 B.P. (Davis 2003), a 

system of smaller and internally draining pluvial lakes existed along each major arroyo (see 

Figure 5.3). 

 

Vegetation is consistent with the Vizcaino sub-division of the Sonoran Desert biome (Turner 

1994).  Vegetation observed to be present throughout Study Region 2 includes, but is not 
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limited too: Cirio (Fouquieria columnaris); Fish-hook Barrel Cactus (Ferocactus wislizenii); 
Cholla (Opuntia prolifera); Ocotillo (Fouquieria splendens); Creosote Bush (Larrea tridentate); 

Desert Agave (Agave deserti); Blue Agave (sp. Agave cerulata); and, Cardón (sp. Pachycereus 
pringlei).  Mature Mesquite trees are common along the some dune fields in the Western Playa 

location. 

 

Transect 3 (Length: 8.23 km; Soil: predominantly Solonchaks and Regosols; UTM: E 758488.55 

/ N 3252826.84):  

Transect T-3 is a meandering transect beginning along the western playa margin of Laguna 

Chapala, and at the western base of the large granitic range.  This same range includes the 

early Holocene archaeological site Abrigo Paredón.  This area has been archaeologically 

investigated on at least two documented surveys (Arnold 1957; Bryan and Gruhn 2002 and 

2005).  An interesting cultural resource observed along the base of the granitic range is a lithic 

pavement of culturally produced debitage and cores.  The amount of lithic debitage likely 

numbers in the hundreds of thousands.  Few tools are present within the lithic concentration.  

This large concentration of lithic material is likely a result of local toolstone material being 

transported from the proximal basalt and quartzite dikes surrounding the granitic range and 

observed along transect T-10.  At two of these quarry-like locations, similar patterns of lithic 

reduction were observed.  At one location, situated between the granitic range and a basalt and 

quartzite quarry, two boulder-size basalt cores were observed.  Survey along the transect to the 

east and north of the granitic range include few cultural material suggesting the granitic area 

provided a specific attraction to early hunter-gatherer-fishers.  A freshwater spring may have 

existed at some time along the eastern base of the granitic range.  An abandoned well is 

located here.  Evidence for water at the well excavation area is present in the form of a small rill 

draining east from the well excavation. 

 

Transect 4 (Length: 6.57 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: E 

735420.7 / N 3238724.95):  

This transect represents the only pedestrian survey in the Laguna Pintada vicinity.  The 5 km-

long transect begins along the southern margin of the large playa basin and continues to a 

narrow gap formed by a dacite dike.  A small ephemeral northwest-to-southeast trending arroyo 

connects the large playa sub-basin to a smaller playa to the north.  The narrow canyon expands 

in width to the northwest where the small drainage braids into two divergent arroyos that have 
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formed around a large alluvial fan.  Basalt pavement is observed on the surface of the alluvial 

fan including outcrops of angular basalt boulders.  An established trail, most likely formed by 

both livestock and prehistoric forager groups, follows the arroyo corridor.  Evidence for 

prehistoric use of the trail include consistent surficial archaeological material along the surface 

of the trail. Contemporary or historic use of the trail by the local ejido is suggested from 

evidence of livestock grazing and herding. 

 

Transect 5 (Length: 8.48 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: E 

746085.74 / N 3248008.41):  

Transect T-5 begins at the edge of a two track road exiting the eastern margin of the Western 

Playa.  The transect is positioned circa 1.3 km east of the most recent pluvial shoreline.  

Immediately north of the two-track is an arroyo and active dune.  These geomorphic features lie 

along the base of a steep post-Batholithic Quaternary basalt range.  Lithic debitage, fire-cracked 

rock, and marine shell scatters are situated upon the active dune’s surface.  Due to region-wide 

middle and late Holocene period dune formation, it is likely that the surficial cultural material 

represents late period hunter-gatherer-fisher occupation(s) (Davis 2003).  Traversing away from 

the extensive dune complex, transect T-5 bisects the steep quaternary basalt range that is 

strewn with a basalt gravel, pebble, and cobble pavement.  Crossing the ridgeline, the basalt 

range lowers on the opposite side down to a slightly westward-sloping saddle with a sandy and 

gravelly surface.  This narrow bowl-shaped saddle opens eastward to an extensive dune field—

a member of dune complex observed at the beginning of the transect.  The transect bisects the 

saddle and continues north upward to a steep quaternary basalt slope and terminating on the 

surface of a level, unnamed mesa.   

 

The extensive dune field situated along the eastern margin of the Western Playa circumvents 

the bowl-shaped ridge.  Survey within the dune field resulted in a nearly continuous surficial 

lithic scatter—likely temporally related to those artifact concentrations mentioned above. An 

ephemeral arroyo incises the dune field and likely served as a water source (Figure 5.4).  A 

small fault-block is exposed in the arroyo within the dune field and is located near the 

contemporary two-track road.  Bedrock is a conglomerate/breccias and is suggestive of a 

landform evolution defined by recent eolian deposition.  Cultural deposition in this location is 

suggested as late Holocene in age (Davis 2003a).   
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Transect 6 (Length: 10.23 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 750017.59 / N 3250058.52): 

Transect T-6 begins at the north-northwestern edge of the Western Playa sub-basin and runs at 

an azimuth of circa 310˚.  Low-lying dunes are anchored by short brush vegetation and contain 

few artifacts.  The proximity of the low density of artifacts to the playa suggests a middle to late 

Holocene date of cultural deposition.  As transect T-6 extends northward, the low-lying brush 

vegetation and sandy dune surface transitions to a slightly higher elevated desert floor 

consisting of medium sand and sandy loam with more dense and higher vegetation canopy.  

Creosote, Teddy-Bear Cholia, and Saguaro cactus are present on this older surface.  During the 

late Pleistocene-early Holocene transition, this quaternary alluvium landform connected the 

Western Playa sub-basin to the Laguna Guija sub-basin to the northwest (Davis 2003).  

Palimpsest cultural deposits are present upon the surface of this landform.  A granitic range 

bisects the drainage floor revealing a large rockshelter at its southern base.  Numerous artifacts 

concentrations were observed on the surface within and surrounding the multi-chambered 

rockshelter—here named El Econo Rockshelter.  El Econo Rockshelter was subsequently 

excavated during the 2011 CDEPP field season (see Chapter six). Average elevation for the 

pluvial basin floor is 650 m.a.s.l. 

 

Transect 7 (Length: 10.56 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 750095.24 / N 3250160.64):  

Transect T-7 begins along the eastern-northeastern margin of the Western Playa sub-basin, 

where it traverses low lying sandy brush. This lower elevated surface eventually transitions 

upward to a slightly higher drainage basin and then up a talus slope to an elevated mesa—

Mesa Picacho—at the base of the volcanic cone of Picacho Prieto.  The low-lying area along 

the parameter of the Western Playa sub-basin includes active dunes and an area of extensive 

drainage including numerous small rills and gullies present.  Continuing at a azimuth of 105˚, 

the broad and flat drainage is harnessed within an east-to-west broken range where the 

drainage has formed a narrow gap.  Here, vegetation transitions here into mature mesquite 

trees towards the south, where elevation gently lowers into a expansive back basin.  Modern 

cattle tracks within thick silty clay and clay deposits in the central portion of the basin suggests 

the area is an ephemeral source of water.  An expansive lithic scatter was observed in this 

location.  The transect bisects the basin where it steeply rises up a cliff face to an upperlying 

mesa- Mesa Picacho, due east-northeast of Picacho Preito.  Mesa Picacho is a level to slightly 
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undulating landform with a stable surface. A desert pavement, ranging in size from gravels to 

boulders, inhibits deflation. Basalt and quartzite debitage and cores associated with ungulate 

remains were mapped and collected on the surface of Mesa Picacho. 

 

Transect 8 (Length: 10.52 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 750631.44 / N 3251736.97):  

Transect T-8 begins along a two-track road exiting from the western margin of the Western 

Playa sub-basin.  The transect progresses at an azimuth of 120˚ across the western slope of 

Picacho Prieto.  The low-lying drainage corridor containing the two-track includes isolated 

artifacts.  The drainage gives way to a steep rimrock and upper-lying mesa (Mesa Picacho).  A 

small concentration of artifacts are present along the mesa portion of the transect.  Extensive 

basalt flows are observable near the base of the Picacho Prieto volcano.  

 

Transect 9 (Length: 9.98 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: E 

746820.79 / N 3250512.42):  

Transect T-9 begins at the northwest margin of the Western Playa sub-basin.  This transect was 

chosen due to its position between two transects observed to have dense concentrations of 

cultural material (transects T-5 and T-6).  The transect extended across an extremely rugged 

landscape. No cultural material was observed.  The Laguna Guija sub-basin was observed 

during the walking of the transect and direction of the transect was changed in order to intercept 

the southeastern margin of this playa sub-basin.  The Laguna Guija sub-basin is includes high 

densities of cultural material along the relict pluvial shoreline and proximal expansive dune field.  

Two cultural features were observed a two separate locations along the playa margin (T-9-01 

and T-9-02). These cultural features were observed within large concentrations of surficially 

exposed lithic artifacts and groundstone and are suggested as hearths or roasting features 

(Figure 5.5). 

 

Transect 10 (Length: 10.0 km; Soil: predominantly Solonchak; UTM: E 758303.09 / N 

3252413.85):  

Transect T-10 begins at the southern edge of the Laguna Seca Chapala sub-basin and 

proceeds at an azimuth of 142˚.  The landscape is largely deflated excepting for vegetation 

anchoring small complexes of dunes.  Small playas or catchments (�̃� = 12,910 m2) consist of 

duripans, and likely a member of the larger Laguna Seca Chapala eastern playa basin to the 
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north.  Extensive middle-to-late Holocene period sand deposition south of the major playa 

basins have been mapped for Laguna Seca Chapala and the Western Playa by Davis (2003).  

These smaller exposed playas along transect T-10 appear to be representative of highly 

localized eolian depositional and erosive events where sandy loam sediments have been 

deflated and re-deposited to the north-northwest, exposing the playa surface.  These small 

playas, or pans, are numerous and are irregularly positioned south of Laguna Seca Chapala.  

Redeposition of small, low-elevated dunes and the subsequent exposure of the small playa or 

catchment basins can be observed north-northwest of the small playa bodies.  Many of these 

small playas include surficial deposits of lithic artifacts whose cultural deposition likely predates 

dune deposition and deflation events.  A quarry including a mixture of large basalt and quartzite 

boulders is located along the transect.  Compositionally similar lithic material is present at many 

sites along the transect including those on the southern margin of the Laguna Seca Chapala 

sub-basin. 

 

Transect 24 (Length: 3.15 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 748390.73 / N 3249203.93): 

T-24 is a meandering transect positioned on the volcanic cone and basalt flow (“El Isolote”) near 

the center of the Western Playa sub-basin.  While the entire surface of the landform was 

surveyed, extensive observations were made in an elevated saddle just below the peak of the 

cone.  As was predicted, the majority of cultural material was observed in this position.  The 

base of the cone includes numerous boulders and remnant basaltic lava flows.  Dacite and 

quartzite leaf-shaped bifaces and debitage were recovered along T-24.  

 

Transect 25 (Length: 3.41 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 750004.1 / N 3247761.78): 

T-25 is located on an older pluvial terrace that borders the Western Playa on the south.  The 

transect was chosen based on the presence of two quartzite dikes at the eastern edge of the 

transect, near the summit of a level but narrow ridge.  This narrow ridge is morphologically 

similar to a mesa, but the Arroyo Pintada has extensively incised the southern extent of the 

geomorphic feature and is similar to the extensive fluvial down-cutting episodes that occurred 

during the Pliocene period described by Gastil et al. (1975).  A single quartzite unidirectional 

core was observed proximal to the dikes.  The surface of the ridgeline is barren of cultural 

material and is difficult to traverse due to its loose sandy clay sediment.  The western terminus 
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of the ridge slopes downward 10-15˚ to a saddle.  The position of this saddle landform would 

have been above the highest projected Holocene pluvial lake levels.  A dense concentration of 

lithic debitage and tools are present on the surface of the saddle landform. 

 

Transect 26 (Length: 3.36 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 746416.36 / N 3250898.13): 

T-26 follows an anchored dune field that abuts the southwestern edge of the Western Playa 

sub-basin.  The height, sandy composition, and its position along the southern reaches of the 

playa are consistent with post pluvial conditions as described by Davis (2003).  Cultural material 

is present along the entire dune surface with high frequencies of groundstone (mainly mortars), 

FCR, mussel shell, and debitage.  Numerous gullies and rills incise through the dunal landform 

where they are drained by the playa.  Gullies and rills originate from the adjoining basalt ridge 

that is at a higher elevation. 

 

Study Region 3: volcanic highlands and mixed volcanic basement plateaus / Pacific-Punta 
Blanco 

Transects in Study Region 3 were positioned along the Arroyo Pintada valley and the Punta 

Blanco vicinity of the Pacific coast (Figure 5.6). As with the other study regions, transects here 

were similarly designed to sample entire landforms or landform features.  For example, 

transects walked along marine terraces and a series of relict beach ridges were intentionally 

non-linear in design. This area correlates to Gastil et al.’s (1975) volcanic highlands and mixed 

volcanic basement plateaus.  However, the small arroyo valley draining to Punta Blanco is 

distinct in that it is situated along the Pacific coast and includes a much lower elevation and 

topography than the central highlands and playa basins. This distinction was observed during 

fieldwork while following a treacherous, two-track” that exits the uplifted central lacustrine 

plateaus and drops downward into the Arroyo Pintada valley, formed by a graben.  Batholithic 

diabase ranges form the Arroyo Pintada valley walls and—especially along the northern valley 

walls—these ranges are draped by Pliocene basalt and basaltic andesite flows of the Jaraguay 

Volcanic Field (Gastil et al. 1975).  The north valley walls include flat mesa features with steep 

talus slopes.  At the base of many of the talus slopes are deep and extensive alluvial fan 

complexes that inter-finger far into the flat valley floor.  For example, a major fan complex on the 

north valley wall encompasses and area of circa 13.75 km2.  Cultural material on the north side 

of the valley is likely deeply buried within tens of meters of alluvial fan deposits. 
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Mesas and talus slopes are largely absent along the southern Arroyo Pintada valley walls.  

Instead, bare and rocky basaltic ridges include little intact sediment with colluvial and alluvial 

fans present along most of the range’s base.  A major difference observed along the southern 

valley walls includes the thinner depth of the alluvial fan and colluvial deposits.  In many 

instances, the fans have been principally altered by gully erosion and eolian deflation.  This 

depositional environment has important implications for archaeological research in this location.  

Gully erosion has exposed multiple cutbank profiles along the basaltic ridge complex of the 

south valley wall.  In some of these locations, in situ cultural deposits are present, and include a 

high probability for discovery of intact cultural components.  Aeolian deflation has increasingly 

occurred outward towards the center of the valley floor from the south valley walls.  The once 

stable fans at these locations have completely eroded, leaving dense palimpsest deposits of 

lithic and shell artifacts exposed on the surface.  Again, the position of these palimpsest 

deposits in close proximity to the alluvial fan and colluvial depositional complexes at the base of 

the south valley wall suggest a high probability of recovering buried cultural deposits potentially 

associated with datable material contained within those preserved alluvial fan constructions.  

 

Punta Blanco is a part of the Los Morros uplifted marine terrace system situated between two 

sizeable subsidence basins—the San Quintín basin to the north and the Vizcaíno basin to the 

south.  The Los Morros uplift includes a series of uplifted marine terraces that extend up to 15 

km inland from the present-day Pacific coastline.  While this area is not a part of one of the 

aforementioned subsidence basin systems, there appears to be a minor basin or possible 

graben located at the mouth of the Arroyo Pintada located immediately due north of Punta 

Blanco.   

 

Marine terrace chronology in study area three is an important consideration in order to locate 

potential areas for early human use of this coastal area.  Multiple researchers have studied the 

correlation of chronometric ages and rates for the Los Morros and Rosario uplifts to the north 

(Ortlieb 1979; Woods 1978; Orme 1980).  Results include emergent marine terraces now 

measuring circa 5 - 7 m.a.s.l dating to 120 ka.  In the CDEPP study area, at least three age-

ordered terraces exist including 5 - 20 m.a.s.l (T1), 40 - 60 m.a.s.l (T2), and 140 - 180 m.a.s.l 

(T3) terraces. This marine terrace complex is likely responsible for restricting the amount of 
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eolian deposition eventually resulting in the massive dune formations seen elsewhere in the 

major subsidence basins to the north and south of Punta Blanco (Orme 1980). 

 

Geomorphic data from the San Quintín basin to the north includes a series of four dune 

constructional phases (Orme and Tchakerian 1986).   While more localized, and at a smaller 

scale to the larger basins to the north and south, the Los Morros uplift portion of Punta Blanco 

has the characteristics of smaller accumulations of dune construction, where protruding 

headlands obstruct the prevailing northwest winds.  Orme and Tchakerian (1986) suggest a 

sequential, and climate-induced pattern of dune construction dating from earliest (Phase I) to 

most recent (Phase IV). Phase I paleodunes are consistently positioned upon the emergent 

marine terraces in the deeper subsidence basins.  These relict dunes are likely absent in the 

CDEPP Study Region 3 due to there age of >30,000 B.P.  Phase II paleodunes are younger, 

typically dating to the late Pleistocene and early Holocene periods, and mantle the more 

expansive coastal lowlands.  The most recent dune constructions are phase III and phase IV 

dunes typically dating to the late Holocene period.  A large dune in Study Region 3 exhibits 

phase IV physical characteristics and is located circa 0.5 km from the modern coastline.  A 

similar phase IV dune analyzed in the Vizcaíno basin has been dated to 1800 B.P. (Tchakerian 

1986). 

 

Morphologically, the Punta Blanco area may be defined as a prograding zeta-form beach that 

includes three prominent headlands with alternating beach sections.  Zeta-form or offset coasts 

result from the transport and deposition of sediments from one side of the beach to the other via 

a predominant drift (Davies 1977).  In the Punta Blanco vicinity, winds are predominately from 

the north-northwest with a mean angle of 304° (Orme and Tchakerian 1986).  The zeta-form 

beach is aligned with the direction of the wave crests, which refract around each headland.  

Hence, each beach is recessed behind its neighboring beach.  Evidence for a prograding beach 

at the Punta Blanco vicinity includes, from west to east: 1) an active gravelly storm ridge at the 

backbeach position; 2) a second order relict beach ridge; 3) a salt pan (lagoon?) situated behind 

(i.e. east) of the second order beach ridge at ≥0 m.a.s.l; 4) a first order beach ridge bounding 

the eastern side of the nearshore salt pan; and, 5) a second salt pan positioned behind the first 

order beach ridge.  
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INEGI soil maps for Study Region 3 only identify and describe variations of Aridisols.  However, 

the author observed multiple soil orders within Study Region 3 during fieldwork in 2009 and 

2011.  Soil orders are extensively varied and pedogenesis has occurred within sediments 

originating from a polygenetic depositional environment that includes an active beach, talus 

slopes, an undulating valley bottom, salt pans, multi-ordered dune complexes, an extensive 

alluvial fan complex and eolian deflation and deposition due to high Pacific winds.  While many 

of the soils observed in Study Region 3 fall comfortably within a Yermosol or Leptosol (Aridisol) 

categorization, diagnostic horizons were observed to be diverse.   Histic epipedons and gypsic 

horizons (By) are prevalent in the vicinity of the salt pans.  Weakly developed profiles (Bw) to 

well developed argillic horizons (Bt) are present in the alluvial fans and the valley bottom.  

Massive sand and cobble deposits occur within and along the numerous relict beach ridges.  

 

Vegetation is consistent with the Vizcaino sub-division of the Sonoran Desert biome (Turner 

1994) and include Yerba Reuma (Frankenia palmeri); Desert Agave (Agave deserti); Blue 

Agave (Agave cerulata); and, Creosote Bush (Larrea tridentate), and a low frequency of Datilillo 

(Yucca valida). In some cases (e.g., Transect 19), few to no plants were observed along the 

sandy and gravely active beach riser. 

 

Transect 1 −> Length: 5.37 km −> Soil − predominantly Leptosols and Regosols (Yermosols) −> 

UTM - E 720805.88 / N 3227912.51:  

Transect T-1 is positioned along a large dune field northwest of the broad mouth of the Arroyo 

Pintada.  The broad flat expanse is similar in physical appearance to a pluvial lake.  The dune 

field is extensive, high in some places, and is anchored by thick vegetation.  It is difficult to 

determine the maturity of the vegetation community.  A high basalt ridge buttresses the dune 

formation to the north.  Multiple lithic, FMR, and shell scatters are continuous on the dune 

surface in this vicinity.  In many cases, distinct cultural features are present on the surface of the 

extensive dune deposit. 

 

Transect 2 (Length: 3.57 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: E 

721051.85 / N 3225586.63):  

Transect T-2 is centered on an uplifted marine terrace.  Due to topographical similarities along 

the California and Oregon coastlines, the marine terrace was investigated due to its likely 

availability to human settlement during the late Pleistocene period.  The marine terrace 
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overlooks two small bays to its north and south.  Three accessible coves are located on the 

southern edge of the marine terrace.  An extensive lithic and shell scatter is present on nearly 

the entire surface of the landform.  The surface is completely deflated.  No toolstone sources 

are present on the marine terrace suggesting past peoples imported all the artifacts from an 

alternate source; likely fluvial rounded cobbles and pebbles from the proximal beach zones 

below.  Due to the high frequency of cultural material on the uplifted marine terrace, the T-2-01 

shell midden site was chosen for sub-surface excavation (see Chapter 7). 

 

Transect 19 (Length: 5.44 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 721714.96 / N 3224199.89):  

Transect T-19 is a south-to-north trending transect parallel to the active beach just north of 

Punta Blanco and the Punta Blanco lighthouse.  Bahía Blanco proper is located immediately 

south of this headland.  The transect is situated on an elevated gravelly loamy sand beach ridge 

that is situated between two small playas on the east and the lower active gravelly beach to the 

west.  Dense palimpsest cultural deposits of lithic debitage and tools and marine shell are 

present upon the entirety of the gravelly loamy sand surface of the deflated beach ridge 

landform.   

 

Transect 20 (Length: 7.8 km; Soil: Leptosols and Regosols (Yermosols); UTM: E 721909.81 / N 

3224497.98):  

Transect T-20 circumnavigates the shorelines of the two playas at the Punta Blanco location.  

The salt pans are bisected by an elevated gravelly and sandy beach ridge that is likely an 

earlier-order coastline position than the beach described above for transect T-19.  The proximity 

of the playas to the Pacific Ocean is interesting in terms of past human activity in the area.  

These geomorphic features likely represent a relict lagoon system and evidence for a 

prograding coastline (see discussion below).  The southeastern margin of the southern-most 

playa was absent of cultural material.  Yet the northwestern shoreline included surficial lithic and 

shell scatters.  The bisecting beach ridge included isolated lithic artifacts as well.  The northern 

playa produced no cultural material.   

 

Transect 21 (Length: 4.0 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: E 

722026.25 / N 3227545.74):  
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Transect T-21 is located circa 0.4 km north-northeast of transect T-1.  The transect bisects the 

broad Arroyo Pintada drainage just east of its mouth.  Archaeological findings were limited to a 

few isolated lithic artifacts—likely late Holocene in age. 

 

Transect 22 (Length: 10.0 km; Soil: predominantly Solonchak; UTM: E 758303.09 / N 

3252413.85): 

Transect T-22 is located along the southern margin of the Arroyo Pintada valley.  The width of 

the transect was circa 90 meters and was positioned along the toe-slope of the basaltic range 

on the southern boundary and the open valley floor on the northern aspect of the transect.  

Colluvial deposition dominates the southern half of the transect width.  Alluvial fans are present 

along the majority of the southern portion of the transect and drape the toe-slope position.  Rills 

and gullies have eroded the fans in places where small cutbanks can be observed.  Beyond the 

eroded alluvial fans are a lagged surface towards the northern half of the transect width.  While 

few artifacts were noted on the surface of the alluvial fan areas, numerous artifact distributions 

were observed on the surface of the lagged deposits.  High frequencies of lithic debitage and 

tools, FMR, and marine shell were mapped and collected from the lagged surface.  This 

suggests that the alluvial fan deposition overlies cultural material and that in situ cultural 

deposits are likely present in the alluvial fans at the base of the basaltic range.  Transect T-22 

terminates to the west at the structure of a high dune.  The dune is vegetated and anchored and 

is loose eolian sand.  Its extreme height, compared to other geomorphic structures on the valley 

bottom, suggests a late Holocene emergence.  It should be noted that the northern valley 

margin is quite different.  Alluvial fan deposition is also present on the northern valley margin, 

but appears to be laterally extensive and deep.  Recovering in situ cultural deposits along the 

northern valley margin would be difficult. Numerous natural cutbank profiles were observed and 

described as to their soil horizon sequences.  Soil samples were collected for all profiles 

mapped and described. 

 

Transect 23 (Length: 1.77 km; Soil: predominantly Leptosols and Regosols (Yermosols); UTM: 

E 720548.57 / N 3225965.83): 

T-23 is a south to north transect located on the remnant beach ridge situated along the coast 

north of Punta Blanco.  It shares the same elevation as the Punta Blanco beach ridge and 

appears to be the same constructional age suggested as the late Pleistocene-early Holocene 

transition and at the time of maximum Holocene sea-level rise.  Unlike the Punta Blanco beach 
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ridge, there is a large depression between the beach ridge and active beach at T-23.  The 

depression is composed mainly of loose beach sand and is heavily vegetated with coastal 

scrub.  It is likely this portion of the coast has had increased wave energy throughout the past 

compared to the Punta Blanco coastline.  Multiple early Holocene-aged foliate/leaf-shaped 

projectile points associated with debitage and cobble tools are present along the T-23 beach 

ridge.  Vegetation observed along transect 20 was limited to the areas on the east and west of 

the beach ridge.  The beach ridge was a silty-sand cemented gravel berm with little to no 

vegetation.  

 

Other survey activities 

Shell midden at Punta Blanco lighthouse (Length: 0.02 km; Soil: predominantly regosol; UTM: E 

758303.09 / N 3252413.85): 

A shell midden was sampled and documented in a small rocky cove just north of the Punta 

Blanco lighthouse.  The shell midden is visible along the surface and immediate rim of the cove 

and is composed entirely of mussel shell and lithic debitage, cobble tools, and FMR.  There is a 

second lens of mussel shell and lithic debitage underlying the upper shell component at circa 5 

m below the rim of the cove.  The underlying component has been exposed by wave energy 

and appears to be an intact deposit, not a secondary deposit in the form of slump from the 

overlying shell lens.  

 

Saltpan/small playa complex at Punta Blanco 

Auger Transect A-1 (Length: 1.37 km; Soil: varying with Solonchaks with Aquic horizons, 

Gypsids, Regosols; UTM: E 721863.22 / N 3224853.58): 

Multiple lines of evidence support the contention that the coastal area at Punta Blanco is a 

prograding beach with an extinct lagoon system.  The coastline at Punta Blanco is characterized 

as a zeta-form beach (see earlier discussion) where longshore drift has been entrapped by a 

protruding headland, and where accretion—where more sediment is received than is eroded—

has occurred along the updrift side.  Along a typical prograding beach, accretion and 

progradation of the coastline will continue until it exceeds the headland and reaches the 

downdrift shore (Bird 2000).  Secondly, Punta Blanco includes a complex of successive, parallel 

beach ridges (N=3) increasing in elevation away from the coastline, and where the foredunes 

suggest a seaward advance of a sandy coastline at some point in the past.  This second line of 
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evidence offers the most convincing support for a prograding coastline at the Punta Blanco 

locality. 

 

An auger transect was completed near the vicinity of Transects 19 and 20 in the Punta Blanco 

area to test the potential existence of a relict lagoon and beach ridge system.  Field 

observations made at Punta Blanco during the 2009 CDEPP season identified at least two relict 

beach ridges interspaced by two small playas—or salt pans—in the coastal interface of this 

zeta-form beach complex. The playas are suggested as a relict lagoon system. Similar 

geomorphic features exist to the south at Three Sisters Lagoon near Guerrero Negro and noted 

by Phleger (1965) as “salt flats” or “brine pans”. They suggest these flat futures are related to an 

earlier interglacial lagoon complex.  To support their hypothesis, Phleger (1965) was able to 

identify an older, underlying sediment with an abundant molluscan assemblage characteristic of 

an open-ocean fauna (i.e., multiple species of Gastropoda). The youngest beach ridge in the 

Three Sisters’ Lagoon complex dates to circa 1800 cal B.P., and with the earliest beach ridge 

dating to the late Pleistocene period at circa 30,000 cal B.P. 

 

At the Punta Blanco locality—looking due east from today’s active beach—a series of three 

beach ridges(s)—one active and two relict—are situated between the active beach and an 

alluvial fan complex and ridgeline to the west. The beach ridges are slightly concave and zeta-

form in shape likely representing periodic prograding events throughout the past. The beach 

ridges generally trend in a northwest-southeast direction. The two western-most beach ridges 

are relict features separated by to small playas, or salt pans.   

 

Augering was completed by using a hand-operated auger with 13 cm diameter bucket.  Each 

bucket removed arbitrary 10 cm-thick soil samples measured from the ground surface to the 

base of the units.  Soil samples were described in the field and included color, morphology, and 

structure. Horizon boundary information was impossible to accurately observe in the field. All 10 

cm bucket levels were screened with 1/16 inch mesh in order to collect any cultural and/or 

chronologically datable materials.  Special emphasis was placed on accurately recovering 

marine shell at precise depths for chronometric analysis.  Typically, and for each auger unit, a 

marine shell sample was collected from the ground surface where present. Any marine shell 

recovered from auger excavation was collected and referenced as to depth below ground 

surface.   
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A total of five auger tests were excavated and positioned on the summit position of BR1, at the 

backshore base of BR2, in the center of the nearshore salt pan, on tread or summit of BR3, and 

at the base of the backshore position of BR3.  Results of AT-1 are presented below. 

 

Evidence for a prograding coastline at Punta Blanco 

Beach ridges typically signify a prograding coastline that form where sand, shingles, or gravels 

have banked up due to wave action (Bird 2000).  Where sandy beach ridges typically result from 

constructive wave action, beach ridges with coarser clasts, such as shingles and gravels, are 

typically indicative of the occurrence of storm waves.  Persistence of a beach ridge is also an 

indicator to relative coastline progradation intensity.  Erosive phases during coastline formation 

can be observed by its separation from younger beach ridges, typically through swales (Davies 

1957).  Height and spacing distance between each successive beach ridge is determined by the 

rate of progradation, and will typically correlate with varying amounts of sediment supply and 

deposition.  While separated beach ridges can relatively predict the height of preceding storms, 

they are commonly linked to changing sea levels and, in some cases, tectonic uplift.  For 

example, succeeding beach ridges will decline in elevation toward the active coast, from oldest 

to youngest, and may represent the emerging coastline (although this not always the case).   

 

At Punta Blanco, three successive beach ridges are suggestive of a prograding coastline, and 

are noted in order of their distance from the present coastline: Beach Ridge 1 (BR1), Beach 

Ridge 2 (BR2), and Beach Ridge 3 (BR3) respectively.  The most recent prograding beach ridge 

(BR1) is consistent with other constructional features throughout the world and includes a mixed 

sandy and gravelly deposit with backshore vegetation present behind the prograding beach.  An 

earlier and higher elevated relict beach ridge (BR2) is located behind BR1, separated from BR1 

by a deep swale.  Vegetation is common in the bottom of the swale.  Vegetation is absent along 

the BR2 surface.   

 

An interesting geomorphic complex occurs immediately behind BR1. BR2 is a higher elevated 

clastic gravelly sand and fines deposit compared to the predominantly sandy BR1.  Located 

along the backshore edge of BR2 is a circa 0.35 km2 salt pan (playa).  This salt pan appears 

similar in form to other closed sub-basins further in the interior, but likely represents something 

quite different.  BR3 is located parallel and behind (east) of BR2, and is situated between the 
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two salt pans.  The second salt pan is located just behind BR3 and is circa 0.80 km2. Here it is 

suggested that the two salt pans (playas) are the remnants of a relict lagoon system likely 

dating up to the late Holocene period. 

 

There are two potential explanations for the beach ridge-salt pan complex at the Punta Blanco 

locality.  One explanation may be formation through successive storm waves that are common 

to this latitude of the Pacific coastline.  Beach ridges BR2 and BR3 contain cobble and pebble 

size gravels intercalated with loamy sand.  The coarser clast size observed for this deposit falls 

comfortably within constructional patterns known to be associated with storm wave actions (Bird 

2000).  Yet, the Punta Blanco coastline is part of a large zeta-form coastline complex (where 

this shore morphology continues to the north and south), and that the distance between BR2 

and BR3 is circa 0.75 km suggests more than storm patterns.  It is more likely that BR2 and 

BR3 represent stable relict coastlines during some point between the early Holocene and late 

Holocene periods.   

 

Beach ridges BR2 and BR3 likely represent past coastline positions slowly prograding between 

the protruding headlands to its present position on the foreshore of BR1.  Additionally, 

stratigraphy observed from auger tests completed within the salt pans suggest a time of 

standing water, or a lagoon, including saturated Histic (Oi) horizon overlying a gleyed Bt 

horizon.  Sediment available to lagoon development was most likely derived from the mouth of 

the Arroyo Pintada, being partially deflected by the northernmost headland, colluvium from the 

surrounding basaltic ridges, and overbank seawater deposition due to storm waves (which may 

partially explain the coarse nature of the beach ridge sediments).  .  
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Figure 5.1: Display of pedestrian survey transects by individual researcher for the 2009 and 
2011 seasons. 
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Figure 5.4. Detail of exposed small fault block within the dune field along the southern margin of 

the Western Playa. View is to the west. 
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(a) 

 
(b) 

Figure 5.5: Photographs of suggested agave roasting features located in an extensive dune 
feature along the southern margin of Laguna la Guija: (a) Feature 9-1 at Site T-9-01; and (b) 
Feature 9-2 at Site T-9-02 (Tape measures 2 meters). 
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Figure 5.7: Graphic representation of auger transect displaying elevation (m.a.s.l) by auger test by kilometers distance between 
each auger test (AT/km). Relative order of beach ridge (BR) and salt pan positions are displayed along the top of the graph. Total 
distance equals 1.586 km. 

109



 
 
 
 
 

110 
 
CHAPTER 6: RESULTS OF THE CDEPP EXCAVATIONS AT EL ECONO ROCKSHELTER, LP-01, AND T-
2-01 

Introduction 

This chapter presents the results of excavations conducted at three locations initially observed 

in 2007 and during the 2009 fieldwork season.  Areas of excavation include El Econo 

Rockshelter, located along the northeastern margin of the Western Playa sub-basin; LP-01, 

located at the northwestern margin of an unnamed playa sub-basin (i.e., Laguna Pintada); and 

T-2-01, located on an uplifted marine terrace on the Pacific Coast at Punta Blanco.  Reasoning 

for conducting sub-surface excavation at these locations include: 1) high distributions of 

surficially deposited cultural material are present at each location; 2) depositional environments 

observed at each location were predicted to contain buried, intact cultural deposits; and, 3) the 

topography and elevations at each location were potentially available for human occupation 

from the late Pleistocene to late Holocene periods. Excavations were conducted during the 

2009 (LP-01) and 2011 (El Econo Rockshelter and T-2-01) field seasons in the hopes of 

locating intact, stratified cultural components associated with chronometric age estimates.  

Excavation methodologies and results from the excavations at each location are discussed 

below.  Findings from the excavations—and its correlation to the survey findings—are discussed 

in Chapter 8.  

 

A note on “shallow site” archaeology 

Temporal and spatial aspects of past human occupation across the Central Desert region are 

essential goals of the CDEPP.  Stratified depositional settings with discrete cultural components 

segregated by sterile strata are an ideal archaeological scenario.  However, this is not the case 

for the excavated locations reported here.  Whereas pedoturbation processes are not extensive 

at any of the locations excavated, many of the cultural components are in close stratigraphic 

proximity and may be mixed to some degree.  Hence, defining discrete cultural components at 

these locations and supporting these components with radiocarbon age estimates is important 

for associating artifacts into cultural component assemblages.  Understanding site integrity, 

then, is of utmost concern for all the CDEPP excavations.   

 

It is difficult to assume a uniform forager subsistence-settlement pattern for the entire CDEPP 

research area through time.  To some extent, subsistence-settlement patterns used by past 

human groups should vary both synchronically and diachronically.  Whereas recurring and 
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predictable group behavior likely occurred across the region during some periods, and in 

specific areas, stochastic responses to ecosystemic change and resource shortfall is equally 

plausible.  Establishing a cultural chronology for the Central Desert region must rely on standard 

cultural-historical methodology, including chronometrically supported projectile point typologies 

(Thomas 1981, 1983a, 1983b, 1984; Kelly 2001), and geoarchaeological methods−such as 

interpretation of site formation processes.   

 

Unfortunately, all locations chosen for excavation during CDEPP field seasons may be 

characterized as shallow—with cultural deposits not vertically extending beyond one meter 

below ground surface.  Yet constrained within these shallow cultural components is evidence for 

multiple episodes of human occupation supported by the presence of morphologically distinct 

and stratified cultural assemblages, soil geomorphology, and bracketed chronometric age 

estimates.  It is justifiable then to not only consider the vertical position and distribution of 

cultural components at these locations as the result of past human discard patterns, but also as 

a result of post-depositional processes.  It is assumed much of the in situ excavated cultural 

material has been affected by geologic and climatic energies originating from above, and just 

below, the ground surface (Mayer et al. 2005; Surovell et al. 2005).  Given the shallow nature of 

cultural deposits excavated at these three CDEPP locations, understanding those site formation 

processes partially responsible for the current positions of the recovered artifact assemblages is 

one of the important goals emphasized by these excavations. 

 

Common post-depositional disturbances affecting shallowly buried cultural components include 

various pedoturbation activities including floralturbation and bioturbation (Schiffer 1987; Stein 

2001; Goldberg and Macphail 2006).  Anthroturbation can also occur when soil and rock are 

manipulated and moved (e.g. rock-lined hearths, root ovens, pit-houses) (Thoms 2009).   Those 

cultural materials buried rapidly― and with significant accumulation of sediments to insure 

depth below surface―will include a higher level of preservation or site integrity.  Cultural 

materials exposed for extensive amounts of time  will be the most susceptible to post-

depositional processes, and where higher magnitude lateral and/or vertical displacement may 

occur. The magnitude of cultural material displacement should be proportional to the amount of 

geomorphic energy and plant and animal populations occurring in the location. 
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Yet, simply because the cultural material deposited at El Econo Rockshelter, LP-01, and T-2-01 

are relatively shallow and “within reach” of pedoturbation processes, soil formation processes 

do operate in a predictable fashion, and “the regularity of vertical artifact-density profiles from 

many sites and numerous different geologic contexts lends credence to this statement” (Surovel 

et al. 2005:628).  Discarded cultural material produced by an episode of human occupation at a 

single location should result in a cultural component (i.e., the cultural material used and 

discarded by a single person or group of people at a discrete point in time) that is vertically 

constrained.  Ideally, burial of this cultural component by geomorphic processes and 

subsequent cultural occupations should result in a stratified record of intact, vertically 

constrained, and horizontally related cultural components.  With shallowly deposited cultural 

components, this is not always the case; and, being able to identify site formation processes, 

cultural component indicators, and the relative original position of specific artifacts in mixed, 

pedoturbated cultural components is paramount to recreating the diachronic record of human 

occupation at a specific location.  In order to accomplish this with the cultural components at El 

Econo Rockshelter, LP-01, and T-2-01, vertical artifact distributions, pedostratigraphy, and 

radiocarbon samples are analyzed and compared. 

 

Excavation at El Econo rockshelter 

Setting 

El Econo Rockshelter was discovered in the summer of 2009 during pedestrian survey of 

transect T-6 located on the northern relict shoreline of the Western Playa (see Chapter 5).  The 

rockshelter is comprised of two large granitic boulders at the base of a granitic range (Figure 6.1 

and 6.2).  The two boulders are clast supported, where they lean on one another forming a large 

sheltered chamber.  Two smaller rockshelter chambers are present along the periphery of the 

eastern-most boulder due to natural concavities in the easternmost boulder.  At the time of 

discovery in 2009, a large concentration of lithic, faunal, avian, and marine shell artifacts and 

remains were observed on the ground surface within and surrounding the rockshelter.  El Econo 

includes three distinct chambers, each containing numerous artifacts on the surface.  At the 

time of discovery, it was suggested by the author that, due to the position of the rockshelter at 

the footslope of the granitic range, the depositional environment is likely colluvial, potentially 

containing buried, intact cultural deposits.  Additionally, elevation of the rockshelter is 659.15 

m.a.s.l, and is near the predicted point of the Holocene pluvial shoreline of 666.9 m.a.s.l for the 

hydrologically closed sub-basin (Davis 2003a). Hence, El Econo rockshelter was potentially 
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available for human occupation from the late Pleistocene through late Holocene periods.  Based 

on the initial assessment, the author submitted a proposal to INAH in 2010 for permission to 

conduct excavations at El Econo rockshelter in the winter of 2011.   

  

El Econo Rockshelter is positioned at the footslope of a complex granitic range.  The foot slope 

position at El Econo is constructional where much of the upper soil profile of the backslope has 

been eroded and redeposited within and around the rockshelter.  This has resulted in a 

thickened A horizon along the footslope when compared to epipedons further upslope along the 

backslope and summit positions of the granitic range. The granitic range is similar in character 

and morphology to other granitic forms throughout the Central Desert and extending northward 

into Alta California, where chemical and physical weathering has reduced the granite members 

into rounded boulders that appear stacked upon one another.  

 

The depositional environment at the position of El Econo Rockshelter includes both 

aggradational and erosive traits. Aggradational processes include colluvial deposition derived 

from upslope along the granite range. Erosive processes include eolian deflation. For example, 

in Chamber No. 1, eolian deflation is observable within the open-ended chamber, where north-

to-south trending winds have continually passed.  Additionally, two rills are located at the 

eastern and western peripheries of the rockshelter, but do not appear to have directly affected 

the sediments within any of the rockshelter chambers. However, fluvial erosion and 

pedoturbation is evident in EU-F, Chamber No. 2, and is likely a result of sheetwash and rill 

erosion originating upslope from the granite range.  

 

Methodology 

A topographic map was produced for the rockshelter and surrounding footslope with a transit 

and stadia rod.  Four backsites were established around the rockshelter to insure accurate 

contours of the entire footslope topography (Figure 6.3).  A single datum was established for the 

rockshelter at the north entrance of the largest chamber (Chamber No.1) and the northeast 

corner of excavation unit (EU) A.  All surficial artifacts within the rockshelter chambers were 

mapped with transit and stadia rod and collected for analysis.  Surficial cultural deposits outside 

of the rockshelter chambers were mapped with a Trimble Geo-XT GPS receiver with a Zephyr 

antenna, NAD 1984, with 0-3 meter accuracy. All excavated material was dry-screened through 

1/8” mesh hardware, and all cultural material was collected.  Photographs were taken for each 
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completed level in all EUs, and pedostratigraphy observed in the profile walls of all EUs were 

hand drafted with tape, line level, and later supplemented with close-up photographs taken of all 

profiles exposed.  All cultural material collected from El Econo Rockshelter was deposited at the 

INAH regional museum and curation center in Ensenada in March 2011.   

 

A total of seven EUs were excavated to bedrock at El Econo Rockshelter. Excavation units were 

placed within all three chambers for a representative sample of sub-surface cultural deposits at 

the site resulting in a total excavated volumetric density of 1.32 cubic meters.  All individual 

excavation unit dimensions measure 1 x 1 m2.  Excavation was completed in 10 cm arbitrary 

levels with each 10 cm arbitrary level representing a single analytical unit.  Cultural features 

were considered separate analytical units and were excavated and sampled separately. 

Analytical units are denoted in the artifact catalog by separate lot numbers (see Appendix C).  

All formed lithic artifacts, faunal remains, and discrete concentrations of charcoal or burnt 

sediments were mapped in situ with transit and stadia rod.  Debitage was not mapped in place 

unless directly associated with datable organic material due to time constraints. All debitage 

recovered from excavated contexts were collected and later analyzed. 

 

Results of excavations at El Econo Rockshelter 

Chamber No 1 

Chamber No. 1 is the largest of the three chambers at El Econo Rockshelter in terms of interior, 

sheltered floor space.  The roof of chamber one is formed by the interface of two conjoined 

granite boulders.  Floor space is circa 19.65 m2 with the boulder roof covering circa 13.25 m2 of 

the chamber.  Roof-fall debris is abundant in the form of large boulders along the eastern half of 

the chamber.  All five EUs excavated within chamber one- EU-A, EU-B, EU-C, EU-D, and EU-E, 

respectfully are contained within a single 1 x 5 m2 excavation block and positioned along the 

western boulder wall. As previously mentioned, a site datum was established at the northeast 

corner of EU-A and the interior surface topography and cultural deposit was completed using a 

transit and stadia rod.  Surficial cultural material mapped on the surface within Chamber No.1 is 

suggestive of a discrete late Holocene period occupation (Figure 6.4).  Sediments observed on 

the surface of Chamber No.1 are texturally and morphologically consistent with the surficial 

sediment observed further upslope, and supports the dominance of a colluvial depositional 

environment at this footslope position. However, sediments within the surface of Chamber No. 

1, including sub-surface sediments observed during excavation, are intercalated with loamy 
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sand and sandy loam suggesting eolian deposition. Individual sand particles were observed to 

be routinely rounded to sub-rounded under 10x magnification.  

 

Soils in Chamber No.1 were assessed during fieldwork and later through post-field soil 

classification and morphological analysis. Typical soil horizon sequence for Chamber No.1 

includes an A-Bw1-Bw2-Cr (Table 6.1).  Sediment within chamber one includes an overlying 

coarse gravelly loamy sand ranging from 2 to 5 cm in thickness.  Underlying the gravelly sandy 

A horizon is a weakly developed B horizon comprised of light yellowish (Munsell color here) 

gravelly silt loam with an average thickness of 5.5 cm.  This Bw1 horizon is present in each EU 

excavated and forms a conformable contact between A horizon.  Excepting in EU-B and EU-C, 

the Bw1 horizon forms an unconformable contact with the underlying disintegrated granite 

saprolite (R).  Yet, in EU-B and EU-C evidence of more extensive pedogenesis apparent with 

the  appearance of a fine sandy silt loam Bw2 horizon directly and conformably underlying the 

Bw1.  This may be due to rates of water percolation, capillary transport, and retention of water 

likely a result of the rockshelter's dripline where a gap exists in the conjoined boulder ceiling.  A 

small surface depression (circa 75 cm in diameter) was observed in EU-B and EU-C and 

included platy sandy silt curles.  Where present, the Bw2 horizon directly and unconformably 

overlies the granitic saprolite. The disintegrating granite underlies was observed at the base of 

each excavation unit where the unconformable contact averages to a depth of circa 30 cmbd 

and slopes between a 5-7q aspect to the south-southeast and following the granite range’s 

aspect and slope to the sub-basin floor.  Characterization of the granite bedrock as a Cr horizon 

is due to its soft, disintegrating consistence and the ability to dig into its surface with a trowel or 

shovel.  Additionally, the surficially exposed granite boulders forming the rockshelter as well as 

the multiple granitic boulders observable on the granitic range, are harder with well developed 

patina.  The exposed Cr horizon underlying all excavation units within the rockshelter have been 

subject to chemically and physically induced weathering upon burial (Figure 6.5).  Table 6.1 

presented below is a description of the pedostratigraphic record observed in chamber one of El 

Econo Rockshelter.  A profile is graphically presented in Figure 6.6.    
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Table 6.1. Description of pedostratigraphic horizons observed from EU-A though E, Chamber 
No.1, El Econo Rockshelter. 
Soil Horizon Munsell Color ~Depth 

(cmbd) 
~Thickness 
(cm) 

Description 

A 7.5YR 4/3 dry,  
10YR 3/3 moist 

0-18 15-18 gravelly loamy sand; weak sub-angular 
blocky structure parting to medium to 
coarse granular structure; soft; very 
friable; few to common fine and medium 
roots; clear and wavy boundary 

Bw1 10YR 5/3 dry,  
10YR 3/2 moist 

18-34.5 10-16.5 fine silt loam; gravels present; massive 
coarse transitioning upwards to fine and 
medium granules; soft; friable; no roots; 
clear and wavy boundary 

Bw2 10YR 4/3 dry,  
10YR 3/1 moist 

34.5-
58.5 

20-24 fine sandy silt loam; ca. 30% sub-angular 
gravels; weak fine to medium granular 
structure; soft; friable; few medium and 
fine roots; abrupt and wavy boundary. 

Cr 5YR 4/6 - 5/8 58.5 + n/a mottled; decomposing granite; unknown 
boundary 

1based on EU-B; 24-30 cmbd; 2based on EU-B; 20-24 cmbd; 3based on EU-D; 10-16.5 cmbd; 4based on EU-B; 15-18 cmbd 

 

Charcoal and Ash Concentrations 

A circa 4 cm-thick, basin-shaped, lens of charcoal stained sediment is present from 13 to 17 

cmbd in EU-B, EU-C, and the northern half of EU-D.  Diagnostic artifacts associated with the 

charcoal stained sediment include multiple triangular projectile points (e.g. similar to Guerrero 

Negro series sensu Ritter and Burcell 1998) and a grooved bone bead or pendant.  In EU-C, a 

groundstone fragment (metate) is present on the surface of the EU and is associated with a high 

density of lithic and shell artifacts.  Underlying the surficial groundstone fragment are additional 

in situ pieces of groundstone that are conjoinable with the surficial metate.  The in situ metate 

fragments are associated with a dense ash lens, and appears to be associated with the larger 

charcoal stained sediment lens.  It is possible that the ash lens represents the central point of a 

hearth (i.e. area of highest temperature) and where the surrounding charcoal stained sediment 

represents a cooler, peripheral portion of the hearth feature.  High frequencies of small, 

splintered and fragmented avian and faunal remains are present throughout all EUs within 

chamber one, but few osseous materials are present upon the surface.  A single human tooth 

(incisor) was recovered in level 2 (10 - 20 cmbd) of EU-C. Comondú-like projectile points were 

recovered in level 1 (0 - 10 cmbd) of EU-D.  Consistently underlying these projectile point forms 

was a small serrated triangle form associated with the charcoal stained sediment.   Cores were 

recovered in surficial and buried contexts within chamber one and are associated with the 

Guerrero Negro and Comondú-like late Holocene projectile points.  It is interesting to note these 
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core forms are all multidirectional, with no evidence of prepared core forms.  Numerous samples 

of charcoal, charcoal stained sediment, faunal remains, and marine shell were mapped and 

collected where they were clearly associated with cultural material.   

 

Projectile points recovered from the surface of chamber one are comprised of three main forms: 

a small triangular variety, similar in morphology to Ritter and Burcell’s (1998) and Des Lauriers’ 

(2010) Guerrero Negro series (which is commonly serrated); a small serrated and side-notched 

variety—similar to Massey's (1947 and 1966) and Ritter and Burcells’ (1998) Comóndu series or 

Des Lauriers' (2010) Huamalgüeños; and, a small-stemmed form previously undocumented for 

this area of the Central Desert (Figure 6.7). 

 

It should be noted that a diverse and palimpsest array of projectile points forms are present on 

the surface outside and south of the rockshelter, and along the toeslope position of the granitic 

range.  These projectile point forms are assumed to date between the early Holocene and 

middle Holocene periods (Bryan and Gruhn 2005). Foliate and lanceolate projectile point forms 

are similar to those associated with early Holocene age assessments in nearby Laguna Seca 

Chapala (Bryan and Gruhn 2005) (Figure 6.8). Additionally, surficial cultural deposits including 

Levalloisian-like centripetal cores and its resulting, and morphologically distinct, debitage are 

present in similar locations outside of the rockshelter (Figure 6.9).  Large side-notched projectile 

point forms similar to those recovered by Moore (1999) and associated with middle Holocene 

ages and the earlier late Holocene periods on Isla Cedros (Des Lauriers 2010) are common 

upon the palimpsest cultural deposit south of the rockshelter. However, these are deflated 

palimpsests and are absent in chamber one.  

 

There appears to be two discrete late Holocene cultural components represented in chamber 

one of El Econo Rockshelter. The initial (earliest) late Holocene occupation of chamber one is 

represented by a cultural component comprised of a high frequency of small-sized lithic 

debitage, small triangular projectile points, multidirectional cores, food remains consisting of 

marine shell and splintered mammal and avian bone, and pendants manufactured from Olivella 

and bone.  This component is associated with soil horizons Bw1 and Bw2.  This cultural 

component is additionally associated with a thin (circa 3-5 cm), laterally extensive charcoal 

stained sediment (see discussion above).  The upper-lying (i.e. younger) component is 

associated with the upper 10 to 12 cm (Bw1) and surface of chamber one and includes lithic 
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debitage, Comondú—or Huamalgüeños-like—serrated side-notched projectile points, small 

stemmed projectile points, groundstone (a fragmented metate with underlying conjoinable 

fragments), multidirectional cores, faunal remains, marine shell, and fish vertebrae. The fact that 

the metate fragments recovered in EU-A conjoin to the large metate on the surface of EU-C 

suggests that some mixing of the two cultural components has occurred in some areas of 

chamber one. 

 

Chamber No 2: 

Chamber No.2 is a small shelter on the south side of El Econo Rockshelter.  Due to its smaller 

dimension, a single excavation unit, EU-F, was placed just within the dripline.  This area of the 

rockshelter includes a significantly thicker amount of sediment overlying the granite bedrock.  

This is likely a result of the rockshelter impeding the amount of erosion as well as the increase 

in sloping saprolite away from the granite ridge.   

 

Stratigraphy observed in EU-F includes more extensive period of pedogenesis compared to 

those soils in chambers one or three.  The soil sequence in EU-F includes Ap-Bw-2Ab-2Bwb-

3Btk1b-3Btk2b-C-Cr (Table 6.2; Figure 6.10).  Lithic debitage patterns in EU-F deviate from 

those observed in the two younger cultural components recovered from the 1 x 5 m2 excavation 

block in chamber one.  Debitage in EU-F includes larger size classes than those from chamber 

one, and may provide a few ideas on human occupation at the rockshelter. The larger debitage 

size observed in EU-F may be due to site function and structure, although assemblage diversity 

is similar throughout the different chambers.  A more likely interpretation is differing 

technological systems were preferred by occupants of separate cultural components as lithic 

reduction patters appears to vary through time.  A more formal use of core reduction is evident 

in the earlier cultural components in EU-F when compared to smaller multidirectional flake-and-

core strategies used by the numerous younger occupations during the late Holocene period of 

the upperlying components of EU-F or the cultural components of chamber one. 

 

Excavation Unit-F represents a series of three stratified cultural components. The earliest 

component is represented by a foliate projectile point, lithic debitage, splintered fragments of 

avian and faunal material, and marine shell associated with charcoal.  This component is 

stratigraphically segregated from an upperlying cultural component by a discontinuous, 

bioturbated sandy clay sediment.  The cultural deposit directly overlying the earliest component 
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consists of a large side-notched projectile point and broken hammerstone associated with 

charcoal.  The uppermost and youngest cultural component includes small-stemmed projectile 

points, late stage reduction debitage, faunal, avian, and marine shell remains.  Artifact 

composition and elevation of this component is similar to those found in chamber one and 

represents a late Holocene occupation (Figure 6.11). 

 

Chamber No 3: 

Chamber three is a small chamber located on the east side of the rockshelter.  A single 

excavation unit, EU-G, was placed within the edge of the dripline.  The depth of EU-G is similar 

to the EUs in chamber one.  It is quite shallow and limited to circa 47 cmbd of intact sediment 

overlying granitic saprolite.  Similar to Chamber No. 1, the footslope position of the 

decomposing granite bedrock appears to follow the slope of the ridge (Table 6.3; Figure 6.12). 

 

High frequencies of lithic debitage, splintered faunal and avian bone, and marine shell are 

present from the ground surface throughout the depth of the excavation unit.  Artifact frequency 

drops off dramatically in level three, at circa 35 cmbd, just above the decomposing granite 

bedrock contact between 45 and 47cmbd.  Pedostratigraphy is similar to those of chambers one 

and two.  No diagnostic artifacts were recovered from EU-G, but the distal tip of a finished 

biface or projectile point was recovered at circa 35 cmbd, and is likely a late Holocene variety, 

and similar to those Comondú-like forms recovered in chamber one.  The tip is long and narrow 

and is not suggestive of the triangular Guerrero Negro-like varieties, nor the larger, earlier 

component projectile point forms recovered from EU-F or on the surface outside of the 

rockshelter. 

 

At circa 9.5 cmbd, an ash and charcoal stained sediment containing a concentration of FMR 

fragments was exposed in the northwest quadrant of EU-G.  Various sediment samples were 

collected from the lens of burnt sediment.  Towards the terminus of level two, at circa 17.5 

cmbd, the concentration of FMR was completely exposed and was interpreted as a hearth 

feature (Feature G-1).   
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Table 6.2. Description of pedostratigraphic units observed in EU-F, Chamber 
No.2, El Econo Rockshelter. 
Soil Horizon Munsell Color Depth 

(cmbd) 
Thickness 
(cm) 

Description 

Ap 7.5YR 4/3 dry,  
7.5YR 3/3 moist 

0-6 6 gravelly loamy sand; weak sub-angular 
blocky structure parting to medium to 
coarse granular structure; soft; very 
friable; few to common fine and medium 
roots; clear and wavy boundary. 
 

Bw 7.5YR 4/2 dry,  
10YR 2/2 moist 

6-14 8 sandy loam; weak sub-angular blocky 
structure parting to medium to coarse 
granular structure; soft; very friable; few 
to common fine and medium roots; clear 
and wavy boundary; gravels appear to 
coarsen upwards in the north wall 
profile. 
 

2Ab 7.5YR 4/3 dry,  
10YR 2/2 moist 

14-23 9 fine silt loam; gravels present; massive 
coarse transitioning upwards to fine and 
medium granules; soft; friable; no roots; 
clear and wavy boundary. 

2Bwb 7.5YR 5/4 dry,  
7.5YR 3/2 moist 

23-35 12 gravely sandy clay loam; laminae; very 
fine to moderate platy structure; soft; 
friable; few medium roots; smooth and 
broken boundary. 

3Btk1b 7.5YR 6/6 - 8/1 dry 35-37 2 Clay; platy structure; thin laminae  (ca. 
1-2 mm).  This is not as apparent in the 
west wall profile.  
 

3Btk2b 7.5YR 5/6 dry,  
7.5YR 3/3 moist  

37-46 9 medium to coarse loamy sand; weak 
sub-angular blocky parting to granular 
structure; few fine to medium roots; thin 
(ca. 1-2 mm) laminae 

C 7.5YR 5/2 dry 46-72 26 granule-size gravels present as well as 
granular saprolite from the underlying Cr 
horizon (see below), roof-fall cobbles 
present; smooth and wavy boundary  
 

Cr N/A 72+ N/A mottled; decomposing granite with 
unknown boundary 

 

 

 



 
 
 
 
 

121 
 

Table 6.3: Description of lithostratigraphic units and soil horizons observed from 
excavated units in chamber three, El Econo Rockshelter. 
 Munsell Color ~Depth 

(cmbd) 
~Thickness 
(cm) 

Description 

A 7.5YR 5/4 dry,  
7.5YR 3/2 moist 

0-9 9 Gravelly sandy loam; weak sub-angular 
blocky structure parting to medium to 
coarse granular structure; soft; very friable; 
few to common fine and medium roots; 
clear and wavy boundary. 

Bw 10YR 4/3 dry,  
10YR 3/1 moist 

25-50 25 Fine sandy silt loam; ca. 30% sub-angular 
gravels; weak fine to medium granular 
structure; soft; friable; few medium and fine 
roots; abrupt and wavy boundary. 

Cr 7.5YR 6/6 - 8/1 dry 55 + N/A Mottled; decomposing granite; unknown 
boundary. 

 

Feature G-1 

A horizontally dense, imbricated, and circular arrangement of thermally altered granitic pebbles 

and cobbles was observed within the charcoal stained sediment. The function of the cultural 

feature is suggested to be a hearth (Figure 6.13).  Charcoal stained sediment and intact pieces 

of charcoal are concentrated within the hearth center.  Feature G-1 was excavated separately 

from EU-G levels two and three, and was treated as a separate analytical unit.  Lithic debitage, 

splintered and burned faunal remains, and burnt marine shell are present within the Feature G-1 

matrix.  These artifacts were mapped and collected in association with charcoal.  Feature G-1 is 

a FMR or rock-lined hearth feature with a thick, basin-to-linear shaped concentration of ash and 

charcoal sediment.  Feature fill is 6.5 cm-thick in the central portion of the hearth and is present 

from 17.5 cmbd to 24 cmbd.  A portion of Feature G-1 extends the extreme northwest and west 

wall and was not excavated due to time constraints as well as to the stipulation of the 

archaeological permit supplied by INAH. 

 

Cultural components at El Econo Rockshelter 

Results of the excavations at El Econo Rockshelter suggest the rockshelter was used 

extensively during the late Holocene period as a ranchería-like—or a seasonal, centralized 

occupation of multiple forager families—residence similar to the land use strategy practiced by 

ethnohistoric Cochímí populations. While chronometric estimates do not allow for absolute 

dates for earlier occupation of the rockshelter, the stratigraphic position of a large side-notched 

and foliate underlying these late Holocene components are suggestive of earlier period 

occupation. Additionally, surficial cultural deposits outside of the shelter include projectile point 
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morphologies dated to early and middle Holocene periods from other archaeological sites on the 

peninsula. Regardless, site occupants at El Econo Rockshelter appear to have used a 

transhumance subsistence-settlement pattern throughout the Central Desert considering the 

presence of high frequencies of marine and terrestrial resources at the site (Figure 6.14). At 

least four distinct cultural components are present at El Econo Rockshelter and can be placed 

within a reliable chronostratigraphic order (Tables  6.4 and 6.5).   

 

The archaeological cultural components at El Econo Rockshelter—from earliest to youngest—

include: 

Component EE-1: Evidence for EE-1 occupation is found in a buried, in situ context from EU-F 

in chamber two.  Artifacts associated with component EE-1 include foliate projectile points and 

core reduction technology morphologically distinct from upperlying archaeological components 

(Figure 6.15 and 6.16).  Core reduction observed for EE-1 occupation includes earlier stages of 

core reduction using fine-grained basalt and dacite raw material.  Additional cultural material 

associated with EE-1 rockshelter occupation includes palimpsest deposits on the surface 

surrounding the rockshelter.  For example, a discrete concentration of large, centripetal core 

reduction debitage associated with foliate and crescent shaped projectile points are located just 

outside of chamber two and are likely chronologically and culturally related.  The surficial 

position of the centripetal core concentration is likely due to its exposure to more erosive 

depositional processes when compared to the more protected depositional environment offered 

under the rockshelter’s roof.  Unfortunately, no reliable absolute age estimate was recovered 

from component EE-1 deposits. 

 

Component EE-2: Evidence for EE-2 occupation is found in a buried, in situ context from EU-F 

in chamber two—where this component directly overlies the mapped position of component EE-

1—and EU-G in chamber three.  A single cultural feature—feature G-1—was identified and 

excavated within EU-G and is located between 17.5 and 24 cmbd.  This feature is interpreted as 

a hearth with a circular cobble lining and containing burnt charcoal and marine clam shell.  A 

diffuse charcoal stained sediment surrounds the hearth suggesting post-depositional deflation of 

the feature matrix prior to burial.   

 

Component EE-2 deposits include a large side-notched projectile point directly associated with 

a hammerstone.  Component EE-2 is stratigraphically separated from EE-1 by an 



 
 
 
 
 

123 
 
unconformable contact.  The vertical distance of components EE-1 and EE-2 is limited to 4 cm 

and suggests an appreciable amount of time for a period of soil development following the 

deposition of component EE-1.  Range of age estimates for EE-2 includes 1457±21 through 

1134±30 B.P. (see table 6.5). 

 
Table 6.4: Summary of types and frequencies of artifacts recovered at El Econo 
rockshelter. 
Artifact Type Surface1 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-

80 
N 

abalone (g) 0 5.6 1.1 0.8 0.1 1.3 0 0 0 8.9 
avian (g) 0.6 12.1 9.2 3.9 3.9 1.5 1.2 2 0.9 35.3 
biface 9 13 3 1 0 0 0 0 0 26 
bone bead 0 2 0 0 0 0 0 0 0 2 
clam (g) 82.8 125 60.3 19.1 7.2 5.1 4.4 5.8 6.3 316 
core 23 14 1 3 2 0 0 0 1 44 
debitage 358 2527 799 466 141 183 75 77 36 4662 
faunal (g) 34 118.7 59.6 39.2 11.4 21.6 0 12.3 3.2 300 
fish vert. (g) 0 0.1g 0 0 0 0 0 0 0.1 0.1 
FMR 1 5 1 4 0 0 0 0 0 11 
gastropod 
(g) 

0 6.1 0 0 0 0 0 0 0 6.1 

hammerston
e 

2 0 1 1 0 1 0 0 0 5 

macroblade 3 1 0 0 0 0 0 0 0 4 
manuport 4 41 12 5 2 4 4 6 0 78 
modified 
flake 

20 16 5 1 1 1 0 0 0 44 

mortar 
fragment 

1 4 0 0 0 0 0 0 0 5 

mussel (g) 72.3 112.9 57 41.7 38.1 50.7 32.4 30.7 12.9 448.7 
ochre (g) 0 0.1 0 0 0 0 0 0 0 0.1 
olivella bead 0 2 0 1 0 0 0 0 0 3 
projectile 
point 

36 33 7 7 1 4 0 1 0 89 

seed 0 10 1 0 0 0 0 0 0 11 
uniface 5 2 3 0 1 0 0 0 0 11 
unidentified 
shell (g) 

7.2 59.4 9.7 3.8 0 0 0 0.5 0 80.6 

N 658.9 3109.9 1029.9 597.5 208.7 273.2 117 135.3 60.4  
1all measurement are centimeters below datum 
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Table 6.5. Summary of cultural components associated with chronometric age 

estimates for El Econo Rockshelter. 
Sample No. Chamber No./ EU Sample Type RCYBP Cultural 

Component 

D-AMS-005546 1 / E Charcoal 188±26 EE-4 

D-AMS-006794 1 / E Ungulate bone 219±21 EE-4 

D-AMS-005547 1 / E Clam 440±20 EE-3 

D-AMS-005551 2 / F Charcoal 605±25 EE-3 

D-AMS-005552 2 / F Mussel shell 1366±27 EE-2 

D-AMS-006790 2 / F Mussel shell 1457±21 EE-2 

D-AMS-005556 3 / G Charcoal 120±26 EE-4 

D-AMS-005557 3 / G Charcoal (Feature G-1) 1134±30 EE-2 

 

  

Component EE-3: Evidence for component EE-3 is present within all chambers and EUs of El 

Econo Rockshelter.  Evidence for component EE-3 occupation is most prevalent in chamber 1 

(EU-A through AU-E).  In chamber one, a distinct oxidized sediment lens is associated with the 

component EE-3 occupation and includes a central concentration of ash directly underlying a 

metate. Conjoinable metate fragments directly underlie the surficially exposed metate in EU-C, 

as well as within the charcoal stained lens intercalated with the Bw1 horizon in EU-C and EU-D.   

 

The cultural deposit associated with component EE-3 includes an artifact assemblage with small 

triangular projectile points—similar in morphology to the Guerrero Negro series (Ritter and 

Burcell 1998; Des Lauriers 2010)—an emphasis on a multidirectional or amorphous core-and-

flake reduction strategy, and a consistent use of locally available quartzite and basalt toolstone 

available in numerous dikes and lava flows present throughout the surrounding Western Playa 

granitic ranges and pluvial lake shoreline locations (Figure 6.15 and 6.16).  Organic remains 

recovered from component EE-3 deposits include ornamental items and food refuse. 

Ornamental items such as Olivella shell beads and grooved bone pendants were recovered in 

chamber number 1, while all rockshelter chambers and excavation units contained prevalent 

food remains of Pacific Coast clam and mussel shellfish species, fish vertebrae, and splintered 
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small mammal and fractured ungulate bone. Importantly, the transport of seafood—particularly 

the transport of less preserving fish species—suggests direct use of the coastal environments 

and a trans-peninsular or transhumant use of the Central Desert region.  Component EE-3 

represents the most extensive and intensive use of El Econo Rockshelter.  The palimpsest 

cultural deposit surrounding the rockshelter complex includes few projectile points of similar 

form, suggesting EE-3 occupants used the rockshelter’s protective chambers almost 

exclusively.  Radiocarbon ages from the EE-3 occupation range from 440±20 to 605±25 B.P. 

(see Table 6.5)  

 

Component EE-4: Evidence for component EE-4 is more difficult to identify in the upper strata of 

excavation units.  In chamber one, multiple small, stemmed and side-notched projectile points 

are surficially exposed in chamber one and chamber three.  These forms were recovered in the 

upper 5-to-10 cm of EUs A, D and E in chamber number 1 and EU-F in chamber number 3. 

There is little difference in overall toolkit diversity, lithic technological organization and 

subsistence remains between EE-4 and EE-3 components (Figure 6.15 and 6.16).  However, 

EE-4 and EE-3 components are stratigraphically segregated.  Whereas the surface of chamber 

one includes a palimpsest of both EE-4 and EE-3, no EE-4 component artifacts are present 

within, or below the buried EE-3 component excepting the conjoinable metate fragments in EU-

C.   

 

These data suggest both EE-4 and EE-3 components represent multiple late Holocene 

occupations, but very likely by different cultural groups and at different occasions. Variation in 

cultural groups and time of occupation is further supported by the length of time represented in 

the late Holocene period (i.e., circa 2000 years).  This timeframe is significant in that it could 

potentially represent circa 50 generations of human families (based on average 40 year 

lifespan).  Considering low input and aggradation, including periodic eolian deflation, late 

Holocene occupations were likely numerous at the prominent rockshelter. This interpretation is 

further supported through numerous chronometric age assay results. Radiocarbon ages from 

the EE-4 occupation include 219±21 to 120±26 B.P. (see Table 6.5). 
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Excavations at LP-01 

Setting 

Archaeological location LP-01 is positioned on the southeastern facing slope of a small climbing 

dune adjacent to an ancient shoreline of an unnamed pluvial lake (provincially named Laguna 

Pintada) within the Jaraguay Volcanic Field. Site LP-01 includes an extensive surficial 

assemblage of lithic artifacts and intact artifact-bearing sediments (Figure 6.17).  A palimpsest 

surficial artifact deposit in the form of lithic and shell  material extends from the upper slope of 

the southeastern aspect of the dune to its footslope and toeslope positions to the level desert 

floor.  The site is bounded to the south by an ephemeral arroyo drainage.  It is bounded to the 

north and west by a steep metavolcanic range.   

 

On-site vegetation is consistent with the Vizcaino sub-division of the Sonoran Desert biome 

(Turner 1994) largely comprised of Creosote Bush (Larrea tridentate), Cholla (Opuntiaprolifera), 

and Blue Agave (Agave cerulata).  Cirio (Fouquieria columnaris), Fishhook Barrel Cactus 

(Ferocactus wislizenii), and Cardón (sp. Pachycormus discolor) are present, but in lower 

frequencies.  Soils include those of the Yermosol taxa.  Exposed bedrock of angular basalt and 

metavolcanic boulders are present on the summit and shoulder of the dune suggestive of a 

relict lava flow.  Dune sands have been entrained on the southern and southeastern aspect of 

the volcanic flow by eolian deposition and subsequently anchored by a thick vegetative canopy. 

The northern aspect of the volcanic flow is largely devoid of sandy sediment and includes  

exposed basalt and metavolcanic boulders. Dune construction likely occurred with the onset of 

desertification beginning sometime in the middle Holocene period (Davis 2003a). Davis's 

(2003a) research within Laguna Seca Chapala and the Western Playa has shown dune 

construction mostly occurred during the late Holocene period, but initiated sometime at post-

7000 B.P. The ground surface along the footslope and toeslope positions of the climbing dune 

(southeastern aspect) is overlain by thin colluvial facies of sand and loam with sub-rounded 

gravels. 

 
Methodology 

A datum was established on the southwestern backslope of the dune.  Extensive mapping and 

collecting of the surficial archaeological component followed datum establishment including the 

production of a contour map of the site.  Two 1 x 2 m2 excavation units (EU)- EU 1 and EU 2 

respectively, were then selected for excavation based on proximity to high surficial 
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concentrations of artifacts (Figure 6.18). EU-1 and EU-2 were excavated in arbitrary five-

centimeter levels below the ground-surface with shovel, trowel, and dustpan.  All excavated 

material was dry-screened through 1/8” mesh hardware, and all cultural material was collected.  

Photographs were taken for each completed 5 cm level in both EUs, and the pedostratigraphic 

horizons observed within the profiles of both EUs were drafted.  All cultural material collected 

from LP-01 was deposited at the INAH regional center in Ensenada in August 2009.   

 

Results of excavations 

Excavation Unit 1  

EU-1 excavation was shallow and terminated at 15 cmbd.  Reasoning for termination at this 

shallow depth is due to the low frequency of intact cultural material within the upper-lying 

massive silt and sand deposit (N=6) and subsequent contact with an underlying lacustrine 

sediment (Figure 6.19).  Together, these factors suggest this location was most likely inundated 

under a significant level of pluvial lake water during at least the early Holocene period, and was 

not available for occupation until at least the last recession of pluvial lake shoreline ca. 7450 

B.P. (Davis 2003).  The compact clay facies observed at 8 cmbd includes clay with a prismatic 

structure suggestive of a low energy lacustrine environment with an appreciable distance from 

the shoreline.  The dearth of intact artifacts in the upper-lying colluvial facies further suggests a 

lack of intact cultural deposits in this area of LP-01.   

 

Excavation Unit 2 

EU-2 is located 24 m southwest of EU-1 on the toe slope of the climbing dune and closer in 

proximity to the ephemeral drainage to the south.  Notwithstanding the uppermost medium and 

coarse silty-sand colluvial facies, underlying sediment is characterized by a single massive 

sandy loam facies overlying angular basalt bedrock.  Pedoturbation in the form of numerous 

medium-to-large root casts and rodent burrows and are present throughout depth of EU-2.  

Buried cultural material is present throughout the massive sandy loam to bedrock contact. 

However, intact, culturally stratified material was not observed within the massive sediment (see 

Figure 7.19). Additionally, the rather homogenous frequency and position of artifacts through 

depth in EU-2 suggests movement of artifacts. While vertical and horizontal movement of 

cultural material likely occurred through time within EU-2, it was likely not a significant source of 

artifact displacement when compared to more significant pedoturbation processes such as 

rodent burrowing (see Figure 6.19; Table 6.6). 
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Understanding the intensity of post-depositional displacement of cultural material within EU-2 is 

important for understanding site occupation and intensity at the LP-01 location. Artifact 

displacement at the site can be attributed to symmetrical post-depositional local mixing of a 

single occupation, or multiple occupations (sensu Brantingham et al. 2007).  Due to the 

recovery of corner-notched and leaf-shaped finished bifaces, I suggest that the latter—

symmetrical local post-depositional mixing of multiple occupations—is the most logical scenario 

for the LP-01 cultural deposits.  However, caution is suggested for this interpretation based on 

the limited amount of excavation conducted at LP-01. 

 

 

 

Table 6.6: Description of soil horizons observed at Site LP-01, Laguna Pintada. 
Soil horizon Munsell 

Color1 
~Depth 
(cmbd) 

~Thickness 
(cm) 

Description 

AB 10YR 5/3; dry 0-6 6 sand, ≤ 5 % sub-angular granules and 
pebbles, poorly sorted, massive, soft, 
very friable, non-plastic, non-sticky, 
many fine to coarse roots, non-
effervescent, abrupt wavy boundary 
 

Bw1 10YR 5/4; dry 6-31 25 loamy sand, ≤ 1 % sub-angular granules 
and pebbles, moderately sorted, 
moderate to weak sub-angular to blocky 
structure, soft, very friable, non-plastic, 
non-sticky, many fine to coarse roots, 
non-effervescent, clear wavy boundary 
 

Bw2 10YR 4/4; dry 31-48 17 clay, well sorted, sub-angular blocky, 
hard, non-friable, sticky, plastic, few fine 
to medium roots, non-effervescent, 
unknown boundary 

Cr N/A 85+ N/A ≥ 95 % very poorly sorted sub-angular 
to angular granules, pebbles, cobbles, 
and boulders, unknown boundary 
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As with the cultural components at El Econo Rockshelter, the finished bifaces, core, debitage 

and marine shell recovered in EU-2 are likely temporally diagnostic and representative of at 

least three cultural components.  Two Pacific Coast species of shell (Tuvela stultorum or clam) 

and Septifer bifurcates (mussel), were consistently recovered in association with the finished 

bifaces and other artifacts.  Recovery of multiple pieces of charcoal allows for paired 

chronological control for the cultural components at LP-01 (Table 6.7).   While I acknowledge 

some amount of post-depositional mixing of artifacts did occur, the stratigraphic ordering of the 

three cultural components at LP-01 is consistent in vertical order, morphological style, and 

assemblage composition to EU-F at El Econo Rockshelter. Additionally, the palimpsest 

component may be attributable to relative dates and magnitude of occupations based on similar 

artifact forms and assemblage compositions controlled for chronology in EU-2.  
1Munsell color and morphology completed in the field only.    

 

The cultural deposits at LP-01 are significant due to: 1) their position adjacent to a pluvial lake 

margin; 2) the presence of multiple leaf-shaped finished bifaces, many with crescent 

morphologies; and, 3) there is a distinct pattern of a Levallois-like core and debitage reduction 

strategy.  Based on these findings, Site LP-01 appears to represent multiple occupations 

spanning the early Holocene through late Holocene periods.  Yet while numerous leaf-shaped 

finished bifaces are present on the site’s surface, a single late-period triangular finished biface 

was observed in proximity to EU 2, as well as below the ground surface.  Both late period 

bifaces are consistent in style to that described for the Guerrero Negro series (Ritter and Burcell 

1998; Des Lauriers 2010).  This is suggestive of multiple occupations of the site through time 

(Figure 6.20).  The majority of cultural material at LP-01 may be attributed to an earlier 

occupation of people who made use of leaf-shaped bifaces and a Levallois-like core reduction 

strategy.  Subsequently, groups using the Guerrero Negro style bifaces reoccupied the site at 

some point during the late prehistoric period.  
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Table 6.7: Summary of artifact and shell frequencies through depth for EU-2 at LP-01. 

Artifact 
Type/CMBD 

0-5 5-10 10-
15 

15-
20 

20-
25 

25-
30 

30-
35 

35-
40 

40-
45 

45-
50 

50-
55 

55-
60 

60-
65 

65-
70 

70-
75 

75-
80 

N 

foliate  projectile 
point 

1 0 0 0 1 1 0 0 0 0 0 1 0 1 0 0 5 

corner-notched 
projectile point 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

unidentified 
projectile point 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

modified flake 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 

debitage 53 59 21 29 40 36 36 32 29 32 38 36 40 26 38 26 571 

core 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

sp. Tuvela stultorum 49 37 17 19 19 17 5 4 12 5 24 17 11 10 12 0 258 

sp. Septifer 
bifurcatus 

24 21 21 26 24 20 12 4 12 11 0 6 9 8 4 0 202 

N 128 117 59 76 84 74 53 40 53 48 62 60 60 46 55 26 1041 
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Description of the palimpsest deposit at LP-01 

The surficial palimpsest cultural deposit at LP-01 includes numerous leaf-shaped or foliate 

finished bifaces, triangular finished bifaces, a variety of core forms, a large amount of debitage, 

marine shell, groundstone, and fire-cracked rock.  Interestingly, the majority of the crescent 

bifaces are manufactured from large side-struck flakes or macroblades. It is important to note 

morphologically similar crescent bifaces were recovered at locations T-2-01 on the Pacific 

coast, T-9-01 at Laguna la Guija, and El Econo Rockshelter in the Western Playa sub-basin.  

The presence of multiple crescent bifaces in the CDEPP research area is significant.  The 

crescent-shaped bifaces at site LP-01 are the most frequent type of finished biface in the area.  

This suggests a similar use to the more typical symmetrical hafted biface in the Far West region.  

More importantly, the presence of this biface form at site LP-01 may be locally constrained 

within the Central Desert itself, both in terms of distribution and to independently and culturally 

inclusive manufacturing strategies.  That is to say, its manufacture and use in the Central Desert 

may have had a more culturally significant aspect compared to the outer-lying regions of the Far 

West region. 

 

Cultural materials observed within the surficial, palimpsest deposit included multiple core forms, 

a high frequency of debitage, marine shell, and numerous tools and bifaces. This location may 

have been a focal gathering area used extensively for the production and maintenance of lithic 

tools.  A particular pattern observed in the debitage and core populations reveal a Levallois-like 

reduction system.  Evidence for a Levalloisian-like lithic flake-macroblade-and-core reduction 

strategy typically includes the predetermined production of “A”, “B”, and “C” macroblades, 

“Levallois” flakes, and centripetal or discoidal core design (Muto 1976; Davis et al. 2011).  This 

method of predetermined and systematic core reduction has been acknowledged for other late 

Pleistocene and early Holocene sites along the North American Pacific Coast, the Columbia 

Plateau, and the Great Basin regions  (Muto 1976; Willis and Des Lauriers 2009; Davis et al. 

2011).   

 

Interestingly, LP-01 includes a single pecked and battered groundstone specimen interpreted to 

be an atlatl weight.   The groundstone is made of dacite and includes a includes a smoothed 

and grounded lateral surface. Pecking and grinding along the proximal and distal dorsal areas 

forms a distinctive plano-convex cross section and the specimen is elongated with a narrow 

width. Additionally, the dorsal surface is  smoothed and striated potentially due to binding.  
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Unlike unifaces observed throughout the Central Desert region Isla Cedros—such as the 

STUART sensu Des Lauriers (2010)—steep edge retouch and regular edge modification are 

absent on the LP-01 groundstone artifact.  Instead, edge modification is not continuous and 

appears to be from grinding and battering. The presence of the atlatl weight at LP-01 is 

significant considering its association with leaf-shaped bifaces, and not to mention their 

generally rare occurrence in the archaeological record of the Central Desert.  While it is 

commonly accepted that early dart-sized projectile points were implemented in a composite 

atlatl weapon system, the presence of an atlatl weight on the surface of LP-01 would offer 

concrete proof of this toolkit strategy.  

 

Cultural components at LP-01 

At least three distinct archaeological components occur at LP-01 and can be placed within a 

reliable chronological framework for order and duration of occupation (Table 6.8).  These 

archaeological components, from earliest to latest, are as follows: cultural components LP-1, 

LP-2 and LP-3. It is suggested here that, at some point during the early Holocene-middle 

Holocene transition, LP-01 was occupied by foragers who used a Levallois-like technological 

system. Lithic material in the assemblage is dominated by local basalt and dacite forms 

available in the immediate vicinity of LP-01 in the form of uplifted dikes. A prepared core 

technology included centripetal Levallois-like forms resulting in the production of macroblades 

and blade-like flakes. Bifacial tools were made on macroblades and blade-like flakes and 

consistently include remnant platforms, dorsal ridges, and plano-convex cross-sections. No 

evidence was observed for bifacial core to finished biface trajectory in the LP-1 cultural 

component (Figure 6.21).  

 

Debitage associated with LP-1 occupation(s) are dominated by middle to late stage reduction 

patterns, but evidence for early stage core reduction is present in the debitage population 

including a high amount of cores at the site. This suggests a full range of core reduction and tool 

production and maintenance occurred at site LP-01 that likely served as an extensively 

occupied location through time (Table 6.9 and 6.10; Figure 6.22).  
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Table 6.8. Summary of cultural components associated with chronometric age 
estimates for LP-01. 
Sample No. EU Sample Type RCYBP Cultural 

Component 
D-AMS-005541 2 Tuvela stultorum 553±27 LP-3 

D-AMS-005542 2 Tuvela stultorum 632±25 LP-2 

 

 

 

Table 6.9: Summary of aggregate analysis of debitage from EU-2 at LP-01. 
Material n (g) 0-61 wgt2. 6-13 wgt. 13-25 wgt. 25-50 wgt. 50 wgt. cortex3 dsc4 pfc5 

andesite 12 29.6 0 0 4 0.9 6 4.9 2 23.8 0 0 3 8 4 
basalt 207 153.1 41 3.3 5 1.7 68 11.2 75 51.2 18 85.7 3 10 5 
ccs 3 15.2 0 0 0 0 1 0.4 2 14.8 0 0 0 7 1 
dacite 42 145.2 0 0 4 0.7 12 9.4 26 135.1 0 0 10 74 14 
metavolc-
anic 

385 843.8 2 4.1 88.7 28.5 187.8 160.2 134.3 528 5 97.9 46 114 36 

obsidian 1 2 0 0 0 0 1 2 0 0 0 0 1 5 1 
quartzite 20 40.5 0 0 4 1.5 10 12.8 6 26.2 0 0 4 2 0 
sed. 2 15 0 0 0 0 0 0 1 3.3 1 11.7 1 3 1 
N 672 1244.4 43 7.4 105.7 33.3 285.8 200.9 246.3 782.4 24 195.3 68 223 62 

    1size class; 2weight in grams; 3cortex present; 4dorsal scar count; 5platform facet count 
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Table 6.10: Summary of free-standing and technological typology analysis of debitage at LP-01. 
Material n wgt.1 complete broken 

flake 
flake 
fragment 

shatter btf2 bipolar macroblade 

andesite 12 29.6 1 3 8 0 1 0 1 

basalt 207 153.1 7 36 156 6 4 0 3 
ccs 3 15.2 0 1 2 0 0 0 1 
dacite 42 145.2 15 4 21 2 6 0 4 
metavolcanic 385 843.8 22 99 260 9 19 0 6 
obsidian 1 2 1 0 0 0 1 0 0 
quartzite 20 40.5 0 1 11 8 0 0 0 
sed. 2 15 0 1 1 0 0 0 0 

N 672 1244.4 46 145 459 25 31 0 15 
                 1weight in grams; 2bifacial thinning flake 
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Cultural component LP-1 represents the earliest occupation of Site LP-01 and includes a lithic 

assemblage focused on formal core design including unidirectional forms used for the 

production of pre-determined macroblade and flake products (see Figure 6.21). These pre-

determined macroblades and flakes were formally modified into foliate and crescent-shaped 

projectile points and formal and non-formal modified macroblade and flake tools. While the 

centripetal core and crescent-shaped projectile point palimpsest deposit does not have any 

direct association with buried, intact components, this cultural deposit is morphologically similar 

to component LP-1 and pre-dates late Holocene occupation at the site. While chronometric age 

estimates were not obtained for component LP-01 and the surficial palimpsest deposit at Site 

LP-01, the component likely reflects a middle to early Holocene occupation of the site. Further 

investigations will have to be carried out at Site LP-01 to confirm the absolute age of the LP-1 

component. 

 

Cultural component LP-2 is stratigraphically positioned between LP-1 and LP-3 cultural 

components—within the Bw1 horizon—although its vertical isolation from the upperlying LP-3 is 

not completely understood at present. Core reduction and debitage analysis are similar to both 

components with both differing measurably with the earliest LP-1 occupation deposits (see 

Figure 6.21). Core reduction was unprepared with multidirectional forms consistently observed 

and debitage focused on flake products. A large side- possibly corner-notched projectile point 

form was recovered in situ below a component containing a Guerrero Negro-like specimen 

(Component LP-3). A chronometric age estimate of 632±25 B.P. is associated with component 

LP-2. 

 

Cultural component LP-3 is stratigraphically positioned just below the surface within the AB 

horizon. Core reduction and debitage analysis are similar to the LP-2 component and based on 

multidirectional core reduction for the production of flake blanks.  A single Guerrero Negro-like 

projectile point is associated with component LP-3. A chronometric age estimate for component 

LP-3 includes a late Holocene age of 553±27 B.P. (see Table 6.8). However, this component 

likely post-dates this age estimate as the component LP-3 assemblage is limited to the surface 

and immediate AB horizon. The late Holocene age estimate was recovered just below the AB-

Bw1 transition. Hence, component LP-3 is likely younger than this age estimate, but not by an 

appreciable amount.   
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Excavations at T-2-01 

Setting 

Location T-2-01 lies on an uplifted marine terrace overlooking the Pacific Ocean.  The marine 

terrace forms the northern headland of the Punta Blanco zeta-form beach (Figure 6.23).  This 

location was selected for excavation due to the presence of an extensive surficial, palimpsest 

artifact deposit, the consistent use of marine terraces as occupation areas early in prehistory in 

other coastal areas of North America (e.g. southern Oregon coast, Channel Islands of Alta 

California), and the level saddle landform feature on this portion of the marine terrace tread.  

The majority of the headland’s surface is deflated, and in many areas, a thin veneer of sand 

directly overlies exposed bedrock.  A single excavation unit (EU-A) was positioned in a level 

area of the saddle landform (Figure 6.24). 

 

This saddle position of the T-2-01 marine terrace includes a thin deposit of eolian-derived 

medium to fine sand overlying a reddish brown loamy sand.  The loamy sand facies includes 

cultural material including lithic debitage, fragmented and battered cobble tools, and a high 

frequency of marine shell including clam, abalone and mussel.  The sandy A horizon is circa 7 

to 9 cm-thick and overlies a Bw loamy sand horizon and sandy clay (Table 6.11; Figures 6.25 

and 6.26).  Few lithic artifacts or marine shell were recovered from the Bw or C horizons, where 

they directly overlies Jurassic-age sedimentary bedrock.  

 

The lithic assemblage recovered in EU-A excavations corresponds morphologically to the 

palimpsest  surficial artifacts mapped during initial discovery during the 2009 CDEPP field 

season (Tables 6.12 and 6.13). Lithic debitage is consistent for middle stage and late stage 

lithic reduction and tool maintenance and manufacture. However, initial primary reduction 

stages are evident as well including a high number of cores (Table 6.14). Raw material 

conservation was not an integral role of the toolstone economy at the site as the core designs 

are dominated by multidirectional forms. However, formal core designs for the production of pre-

determined macroblades and flakes are present in the form of centripetal and unidirectional 

forms—similar to the core designs in other locations of Study Regions 2 and 3. 
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Table 6.11: Description of lithostratigraphic units and soil horizons observed from 
excavated EU-A, Site T-2-01, Punta Blanco vicinity. 
Soil 
horizon 

Munsell Color ~Depth 
(cmbd) 

~Thickness 
(cm) 

Description 

A1 5YR 5/6; dry 0-2 2 light yellowish brown medium sand; massive, non-
sticky, non-plastic, clear and wavy boundary—
granular veneer of eolian deposited sand that 
drapes much of the marine terrace surface.  
Exposed bedrock predominates where the sand is 
not accumulated 

Bw 5YR 3/4; dry 2-9 7 light yellowish-brown loamy sand; weak sub-
angular blocky parting to granular structure 

C 2.5YR 4/6; dry 9-18 9 dark reddish brown sandy clay; clay films on ped 
faces; sub-angular blocky structure 

R N/A 18 + N/A mottled reddish-brown bedrock 
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Table 6.12: Summary of the aggregate analysis for the T-2-01 debitage assemblage. 

Material n wgt1 0-
62 

wgt 6-
13 

wgt 13-
25 

wgt 25-
50 

wgt 50+ wgt cortex3 dsc4 pfc5 

basalt 10 81.5 0 0 0 0 5 8.6 5 72.9 0 0 1 0 0 

ccs 45 306.6 0 0 2 0.8 28 102.3 14 144.9 1 57.5 2 6 2 

dacite 5 6.6 0 0 2 0.6 2 2.8 1 3.2 0 0 0 0 0 

rhyolite 15 81.7 0 0 3 2.1 25.3 25.3 4 55.3 0 0 1 0 0 

N 75 476.4 0 0 7 3.5 60.3 139 24 276.3 1 57.5 4 6 2 
           1size class; 2weight in grams; 3cortex present; 4dorsal scar count; 5platform facet count 
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Table 6.13: Summary of the free-standing and technological typology analysis for T-2-01. 

Cat. 
No. 

Site Material n wgt2 complete broken 
flake 

flake 
fragment 

shatter btf3 bipolar macroblade 

250 T-2-01 basalt 26 419.9 8 2 14 2 0 0 1 

1311 T-2-01 ccs1 32 196.6 1 4 8 19 0 0 0 

1316 T-2-01 rhyolite 13 77 0 4 6 3 0 0 0 

1312 T-2-01 basalt 4 11 0 0 0 0 0 0 0 

1317 T-2-01 dacite 5 6.6 0 2 3 0 1 0 0 

1325 T-2-01 ccs 13 110 1 3 3 6 0 0 1 

1323 T-2-01 basalt 6 70.5 0 2 1 3 0 0 0 

1321 T-2-01 rhyolite 2 4.7 0 0 2 0 0 0 0 

N   101 896.3 10 17 37 33 1 0 2 

             1cryptocrystalline silicate; 2weight in grams; 3bifacial thinning flake 
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Table 6.14: Results of the core analysis for T-2-01. 

Cat. No. Material Mx.L1 Min.L2 Wgt3 MLD4 F/nf5 Type Unit Level Depth (cm) 
253 basalt 54.2 27.18 73.8 3999.9 f centripetal reduction 

on cobble 
2 n/a surface 

258 basalt 75.26 27.4 129.7 9761.2 nf multidirectional on 
cobble 

7 n/a surface 

251 rhyolite 52.1 31.68 85.7 4464.9 f unidirectional on 
cobble 

2 n/a surface 

          1maximum length; 2minimum length; 3weight in grams; 4max length X weight; 5formal/non-formal 
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It is likely that T-2-0-1 is the eroded remnant of a large, deflated shell midden considering 

the vast amount of surficial marine shell.  Numerous associations of shell and lithic artifacts 

were observed between 0 and 9 cmbd.  However, given the nature of the palimpsest 

context, numerous occupations are likely represented by the T-2-01 artifact assemblage.  

The vast amount of beach-derived lithic artifacts associated with the marine shell 

concentration is interesting to note.  There are three accessible rocky coves on the southern 

margin of the uplifted marine terrace and likely provided an excellent location for access to 

fishing and the collection of rocky shore shell species.  However, faunal remains at T-2-01 

were limited to shellfish. No fish remains were noted at the T-2-01 location. 

 

A model for site formation processes at El Econo rockshelter, LP-01, and T-2-01 

The correlation of surface stability to soil formation processes and development is an 

integral step to delineating site formation processes in locations containing buried soil 

sequences (Ferring 2001). This is a practical method in arid regions that include a prehistory 

largely dominated by forager lifeways, and “where long-term, significant environmental 

change has shaped desert landscapes and has left complex geoarchaeological records” 

(Ferring 2001:97).   While Ferring (2001) focuses much of his study on alluvial 

geoarchaeology, his discussion is useful for bringing attention to the  “embedded” context of 

forager occupations within natural geologic contexts.   

 

One of the goals during the CDEPP excavations was to discern between single and multiple 

occupations at the three excavated locations.  To accomplish this, excavation and post-

excavation analyses followed contemporary archaeological excavation techniques including 

establishment of a datum, defining individual analytical units on a location-specific basis, 

sediment and soil descriptions based on the USDA's Keys to Soil Taxonomy, 11th edition 

(USDA 2010) and Soil Survey Manual (1993), recognition for any evidence of bioturbation, 

identification of cultural components based on artifact analyses and artifact positions, and 

correlation of cultural components to plotted radiocarbon samples.  In addition to these 

methodologies, numerous criteria previously set forth by Brantingham et al. (2007) are 

suggested to represent ideal forms of single versus multiple occupation episodes at a single 

location. 
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Table 6.15: Summary of criteria for single versus multiple cultural components at 
ideally integral archaeological sites and their application to El Econo Rockshelter, 
LP-01, and T-2-01 component indicator results. 
Component 
indicator 

Ideal single 
occupation 

Ideal multiple 
occupation 

El Econo LP-01 T-2-01 

artifact mass/Z correlation no correlation No correlation No correlation correlation 

fabric planar discrete planar 
levels 

isotropic in 
colluvium 

planar; not 
discrete 

palimpsest 
overlying 
isotropic 

correlation of 
Z/diagnostic 
artifacts and 
entire 
assemblage 

correlation of 
diagnostic 
artifact 
distance (Z) 
with entire 
assemblage 

measurable 
distance (Z)  
of a variety of 
diagnostic 
artifacts that do 
not correlate with 
entire 
assemblage 

measurable 
distance - 
distinct pp/k’s 
are 
stratigraphically 
separated from 
surface to 
bedrock; 
assemblage 
correlates to 
differing raw 
materials, core 
reduction, and 
faunal and 
marine shell 
patterns  

measurable 
distance - distinct 
pp/k’s are 
stratigraphically 
separated from 
surface to 
saprolite; 
assemblage 
correlates to 
differing raw 
materials, core 
reduction, and 
faunal and 
marine shell 
patterns  

correlation 

vertically 
restricted, refit 

vertically 
unrestricted- 
conjoining 
pairs present 
throughout 
site deposits 

vertically 
restricted 

vertically 
restricted2 

vertically 
restricted3 

no refit, 
vertically 
unrestricted 

1Z=relative vertical position; 2 based on shattered metate fragments (n=5); 3based on surficial Levallois-like core and debitage 

cluster. 
 

Based on the criteria listed previously listed (see Table 6.15), multiple occupations 

throughout the late Holocene is supported at Site LP-01 and El Econo Rockshelter. While 

absolute age estimates are absent from underlying pre-late Holocene-age components at 

both sites—components LP-1 at Site LP-01 and components EE-1 and EE-2 at El Econo 

Rockshelter—it is suggested that these sites were repeatedly occupied at earlier periods—

possibly the early Holocene—based on lithic assemblage characteristics. Core design, lithic 

reduction trajectories, and tool composition are vertically distinct between the upperlying late 

Holocene components and those components positioned just above the Cr horizons both 

sites and similar to those findings at Abrigo Paredón and multiple sites on Isla Cedros.  
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However, bioturbation was observed at Site LP-01 and El Econo Rockshelter, and—to some 

degree—vertical transport of cultural material below the ground surface did occur—

especially concerning EU-B at Site LP-01 and EU-F at El Econo Rockshelter, respectively. 

Notwithstanding evidence of minor bioturbation, late Holocene-dated cultural component 

assemblages (LP-1, LP-2, EE-1 and EE-2) do appear to vary demonstrably in morphology 

and composition from those cultural component assemblages suggested to represent earlier 

period of site occupation (LP-1, EE-1 and EE-2). The consistent colluvial deposition at both 

site locations, and coupled with periodic eolian deflation, has resulted in relatively weakly 

developed soils throughout Study Region 2. However, the various B and C horizons at Site 

LP-01 and El Econo Rockshelter do include medium sub-angular structure and moderate 

ped development with clay film on ped surfaces—and with the development of argillic 

horizons at El Econo Rockshelter—cultural components below the A and AB horizons do 

appear to be stratigraphically segregated.  Unfortunately, excavations at Site T-2-01 proved 

stratigraphic integrity was absent at the site. This site has been severely eroded by eolian 

deflation resulting in a palimpsest deposit of lithic debitage and cores associated with shell 

midden. The lithic assemblage, together with the marine shellfish species, suggest a single 

occupation or a repeated occupation by multiple groups of foragers practicing similar 

resource activities at the site through time.    
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Figure 6.1: General overview of El Econo Rockshelter showing granitic range and footslope 
position. The rockshelter is in the center of the photograph. View is to the north. 

 
Figure 6.2: Close-up view of El Econo Rockshelter and Chamber No.3. View is to the west. 
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Figure 6.3: Topographic map of El Econo Rockshelter showing location of excavations and location of chambers. 
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Figure 6.4: Detail of micro-topography and surficial cultural deposit to circa 10 cmbd in Chamber No.1. 



	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.5: Photograph of the 1-x-5 m excavation block in Chamber No.1 
detailing EU-A through EU-E. View is to the southeast (EU-E is furthest unit 
and not excavated at the time of the photograph). 
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Figure 6.6:  Profile of west wall block of EU-A through EU-E.	 	

148



 
 

149

 
 

 

 
Figure 6.7: Late Holocene-aged projectile points from Chamber No. 1 at El Econo Rockshelter: 
(a) small stemmed and side-notched forms; (b) Comondú or Huamalagüeño-like serrated, side-
notched forms; and, (c) Guerrero Negro-like triangular forms. 
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Figure 6.8: Various forms of projectile point morphologies from palimpsest cultural deposits 
identified on the ground surface outside of El Econo Rockshelter: (a-c) foliate or leaf-shaped 
varieties; (d) possible lanceolate-shaped form with concave basal margin; (e, g) Comondú or 
Huamalagüeño-like variants—one serrated with a concave basal margin, the other serrated and 
side-notched with a tapering stem, likely Late Holocene-aged; and, (f)large side-notched 
projectile point with bifurcation or "split-stem" dating to the early late Holocene period in Study 
Region 2. 
 



 
 

151

 
 

 

 

 

 
 

 

 
 

 

 
Figure 6.9: Discoidal core design identified within a palimpsest cultural deposit on the ground 
surface outside of El Econo Rockshelter. 
 



	

	

Figure 6.10: Profile of west wall of EU-F, Chamber No.2.  Note position of AMS 355±31 RCYBP is likely from bioturbation.	
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Figure 6.11: Detail of stratigraphic order of projectile point forms from ground surface to 
saprolite in EU-F, Chamber No.2 at El Econo Rockshelter: (a) small side-notched form 
recovered in situ from Level 1; (b) Guerrero Negro-like variety recovered in Level 2; (c) large 
side-notched projectile point recovered in Level 5; and, (d) foliate or leaf-shaped form recovered 
in Level 7 overlying the Cr horizon.  
 



  

 

 

Figure 6.12: Profile of east wall of EU-G, Chamber No.3.  

 

	
Figure 6.13: Detail photograph and planview of Feature G-1, EU-G, Chamber No.3.  
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Figure 6.14. Results of faunal assemblage from Chamber No. 1, El Econo Rockshelter. 

 

 

 

 

 

 
 

Figure 6.15: Cultural component assemblage ratio results for El Econo Rockshelter (from left to 
right): formal tool to non-formal modified tool; biface to core, and debitage to core ratios. 
 

 



 
 
 
 
 
 
 

 
 
 
Figure 6.16: Frequency of artifact weight through depth at El Econo Rockshelter.  Weight is 
in grams. 
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Figure 6.17: Planview of topography and cultural material at site LP-01.	
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Figure 6.18: Overview of site LP-01 location. View is to the west-south-west. 
 
 

	
Figure 6.19: Profile of south wall of EU-A and west wall of EU-B. 
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Figure 6.20: Detail of stratigraphic position of projectile point morphologies recovered in situ 
from EU-B, Site LP-01: (a) Guerrero Negro-like triangular form; (b) large corner- possibly side-
notched form; (c-e) various foliate forms including a side struck and crescent biface (d). 
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Figure 6.21: Formal unidirectional core recovered in association with foliate projectile points 
overlying the Cr horizon within EU-B, Site LP-01. 
  



 
 
 
 
 

 
Figure 6.22: Cultural component assemblage ratio results from EU-B, Site LP-01 (from 
left to right): formal tool to non-formal modified tool, biface to core, and debitage to core. 
 
 

 
Figure 6.23: Overview of the marine terrace and excavation location at Site T-2-01, 
Punta Blanco.  
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Figure 6.24: Site map of surficial cultural deposit and location of EU-A at Site T-2-01, Punta Blanco.
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Figure 6.25: Photograph of base of EU-A at Site T-2-01. Note the Fe- and CaCO3-rich soil 
horizons. 
 

  



 
 

164 
 

 

CHAPTER 7:  ANALYSIS OF PREHISTORIC LITHIC TECHNOLOGIES IN THE CENTRAL DESERT: 
IDENTIFYING PATTERNS FROM PALIMPSEST CULTURAL DEPOSITS AND EXCAVATED CONTEXTS 

Methodology and analysis of the CDEPP lithic assemblage 

Lithic analysis offers strong inferences for explaining past hunter-gatherer behavior in regions 

lacking decent organic preservation.  In many cases, lithic analysis may be the only opportunity 

for interpretation of the archaeological record.  Such is the case for much of the CDEPP 

research area, where region-wide eolian deflation precludes decent organic preservation and 

stratified cultural deposits.   

 

This chapter is an attempt to understand past human behavior using the rubric of technological 

organization.  By considering the artifact assemblage as a cognitive part of a larger 

technological system, we can better determine or predict likely adaptive strategies employed by 

early Central Desert peoples, whether highly mobile foragers or logistical and more sedentary 

foragers.  Lines of evidence allowing for this assessment include attribute analysis, 

technological and typological studies, raw material studies, and the relative diversity versus 

homogeneity of the assemblage.  Results of the analysis make apparent specific culturally 

relevant indicators that may be compared to other Central Desert artifact assemblages 

investigated to date (e.g. Brigham Arnold’s and Emma Lou Davis’ collections).   

 

The lithic assemblage recovered by the CDEPP is subjected to several analyses to identify and 

define discrete technological traits.  Lithic artifacts are first segregated by raw material type, 

then into two main categories; lithic debitage and formed stone tools.  Formed stone tools are 

further segregated into a formal or non-formal criteria.  Following Tomka (2001), formal tools are 

those lithic artifacts that have been modified through explicit retouch, transforming the original 

flake or blank into a desired form.  Non-formal tools are those lithic tools that exhibit 

transformation from its original form through specific task-specific use, but will include no 

evidence of explicit retouch.  Rationale and specific explanation for each lithic analytical method 

applied to the CDEPP lithic assemblage is presented in Appendix A-B and A-C.   

 

Raw material availability and its role in the CDEPP research area 

Much of the toolstone observed from the CDEPP lithic assemblage recovered from surveyed 

and excavated contexts were derived from local sources within the Central Desert.  Preference 

was given to medium to fine grained igneous raw materials that comprise the majority of the 
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CDEPP lithic assemblage (n = 6,657, or 58.7%) (Figure 7.1). Toolstone sources of fine-grained 

basalt and quartzite were observed in primary context at multiple locations surrounding Laguna 

Seca Chapala and the Western Playa.  Fluvial-worn cryptochrystalline silicate (CCS) pebbles 

and cobbles are present along the Pacific coast portion of the CDEPP (Study Region 3).  Little 

evidence exists to suggest any extensive importation or use of exotic or non-local lithic material 

into the Central Desert region.  Use of imported extra-local lithic material is limited to a small 

frequency of obsidian (see Appendix A-B).  Long distance importation of non-local toolstone 

does exist in the CDEPP lithic assemblage, but was not an integral part of past hunter-gatherer-

fisher economy in the Central Desert.   

 

Provenanced obsidian sources from the Baja California peninsula include Tres Virgenes and 

smaller, yet unknown sources in the southern state of Baja California Sur.  More recently, 

Celeste Henrickson of the University of California-Berkeley, identified a new obsidian source in 

Baja California Sur. The Tres Virgenes volcanic complex in the Mulegé region of Baja California 

Sur is located 700 km south of the CDEPP research area and represents the best 

geochemically understood obsidian source in the peninsula.  This volcanic complex consists of 

three cones: El Viejo to the northeast, El Azufre in the center, and El Virgen to the southeast.  

Obsidian from the Tres Virgenes volcanic complex represents the most commonly exported 

obsidian material recovered in archaeologically assemblages in Baja California, but it is typically 

a small percentage of lithic assemblages in the region.  

 

The frequency and morphology of the CDEPP obsidian assemblage is consistent with other 

known raw materials from around the world that are imported from great distances.  The 

recovery of non-local obsidian artifacts, and the generally small overall dimension of the 

obsidian debitage are comparable to a pattern fitting a decay-like model of raw material use 

(Féblot-Augustins 1993; Beck et al. 2002; Brantingham 2003); wherein the size of discarded 

objective pieces and their associated debitage will include a strongly negative correlation with 

distance from their material source.  Thus, as toolstone is transported farther from its point of 

origin, smaller size and quantity of artifacts of that raw material will be represented within an 

assemblage.  

 

Féblot-Augustins (1993) hypothesizes that toolstone available within 0 to 5 km will contribute 

60-80% of a typical assemblage whereas imported toolstone with source distances up to 200 
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km or more will include a dramatic drop in frequency, typically comprising less than 1% of the 

assemblage.  The obsidian assemblage at CDEPP comprises 0.6 percent of the total lithic 

assemblage and reflects a decay-like pattern.  Efforts to extend the utility of tools made from 

distal toolstone source materials will appear as extensive rejuvenation of functional margins, 

extensive reworking of broken items, and/or the discard of exhausted and broken tools 

including, such as in the case of CDEPP, small sized debitage (Gramly 1980; Beck and Jones 

1990).  Efforts to conserve toolstone materials can be seen in extensive reworking and 

retouching of tools to maximally extend their use-life.  No formed tools are present in the 

CDEPP obsidian assemblage.  Together with a high frequency of late stage debitage and a few 

finished bifaces, CDEPP obsidian materials are suggested as pre-formed tools brought into the 

site, maintained at the site, and removed for use in extra-site locales. 

 

Toolstone conservation strategy is also inferred where higher ratios of formally modified tools to 

non-formally modified tools are present in lithic assemblages.  This decay-like model reflects the 

optimal use of materials and efficient expenditure of energy required to obtain high-quality 

toolstone through the design and use of formal lithic tools that are easily transported, resistant 

to breakage, and can be repaired as needed (Torrence 1989; Nelson 1991; Beck et al. 2002).  

Considering the array of toolstone types used at site CDEPP, individual formal-non-formal tool 

ratios completed for each toolstone type may clarify what toolstone was conserved and what 

toolstone was treated adhoc. A summary of individual formal to non-formal tool ratios is 

presented below.  

 

The imported and locally available toolstone frequencies, their distances to sources, and formal 

tool composition reveal a distinctive pattern in the CDEPP lithic assemblage.  That is, where 

some raw materials conform to a decay-like model (i.e. obsidian), the majority of toolstone do 

not.  The formal tool to non-formal tool ratio within the cryptocrystalline material is 0.98 while the 

igneous ratio is 2.86.   The finer grain silicates and igneous varieties of toolstone use at site 

CDEPP supports a local use of on-site or proximal-site lithic raw material procurement and use.  

Further examples of a local, non-decay-like model for fine grain silicates and igneous varieties 

of toolstone are supported by the results of the formed tools and debitage analyses presented 

here.   
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Analysis results of the CDEPP lithic assemblages 

Results of the data gathered from pedestrian survey of the CDEPP research area include subtle 

differences in technological organization across the peninsula. Whereas measurable differences 

do exist between Study Regions 1—3, these differences appear to be due to raw material 

availability and abundance rather than driven by environmental or cultural factors. The 

dominance of the regional—and likely time-transgressive—generalized technological 

organization is prominent in Study Regions 2 and 3. In many cases, however, this generalized 

category is not wholly accurate for characterizing technological organization across the 

peninsula. A more refined definition that concisely characterizes the overall lithic technological 

organization for the Central Desert may be an overall generalized form supplemented with serial 
traits. The dearth of archaeological deposits—or the failure to locate those potential deposits—

in Study Region 1 is suggested to be the result largely of taphonomic processes obscuring 

(burying), or destroying, much of the archaeological record in the Arroyo Calamjué alluvial 

valley. 

 

Palimpsest deposits across most of the surfaces of Study Regions 2 and 3 are dominated by 

lithic assemblages. In both areas, lithic technological organization includes characteristics of a 

generalized design suggested to be mutually adapted to both terrestrial and marine 

environments.  Lithic assemblages observed in the interior plateau and relict lacustrine settings 

of Study Region 2 include repeated patterns of lithic debitage, formal and non-formal modified 

flakes and macroblades, formal and non-formal core designs, and bifacial projectile points of 

varying morphologies. In most cases, these palimpsest cultural deposits have resulted in a 

blanket-like lithic assemblage overlying much of the land surfaces of the area.  This depositional 

context is indicative of repeated landuse activities across Study Regions 2 and 3, with each 

cultural depositional event superimposed over the previous depositional episode due to the 

onset of hyper-arid conditions and desertification beginning in the middle Holocene (Davis 

2003a, 2003b and 2006).  While an exact diachronic record is largely unattainable in these 

contexts—with the number and timing of cultural depositional events today largely 

undecipherable—an emerging pattern of these cultural and natural depositional histories is the 

time-transgressive design and use of a generalized technological organization. Importantly, an 

additional pattern—when correlated with the excavated data results—is Moore’s (2001 and 

2006) hypotheses regarding the mobile ranchería model—is supported.  Based on CDEPP 

data, specific locations were used as centralized and repeatedly occupied cultural and 
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residential centers for some part of an annual cycle and with smaller forager groups—likely one 

or a small number of nuclear families—residentially moving more frequently across the region 

during specific times of the year—likely during resource shortfalls, or when water was available 

in other parts of the desert.  This pattern supports Aschmann's (1959) and other early 

ethnohistorically documented subsistence-settlement patterns of local Cochimí populations for 

the Central Desert during the late Holocene period.  Importantly, based on CDEPP transect 

data, excavations at Abrigo Paredón, and survey and chronometric data from the San Quintín 

and Arroyo Rosario area to the north, this mobile ranchería model appears to extend deep into 

regional prehistory to at least the early and middle Holocene periods (Bryan and Gruhn 2005; 

Moore 2001 and 2006). 

 

If the mobile ranchería model is correct, then we may expect to identify centralized locations—

including evidence for stratified and temporally distinct cultural deposits—in specific areas 

surrounded by now-deflated soilscapes with evidence for ephemeral cultural occupation events.  

Where repeatedly and extensively occupied locations existed, cultural deposits reflecting this 

model should include a higher rate of diversity in tool types, a patterned variety in lithic reduction 

stages, presence of cultural features, and evidence for higher concentrations of food 

processing—such as faunal remains and non-portable groundstone or cobble tools.  Those 

locations used for temporary residence—occupied by smaller groups of one or two nuclear 

families—during non-aggrading points in the annual cycle, should include evidence for a 

homogeneous, less diverse artifact assemblage, little variety in lithic reduction patterns, and a 

general absence of non-portable artifacts (Kelly 1992).  

 

These broad characteristics are typically denoted to distinguish between those diametrically 

opposed poles of sedentary populations and mobile populations (Binford 1980; Bettinger 1992; 

Kelly 1992 and 2001).  In the case for the Central Desert, mobility was opportunistic, and only 

loosely tethered to an annual round (Aschmann 1959). Residential mobility was stochastic—

based on periodic resource shortfalls (especially water availability), unpredictable climatic 

events or other immediate needs (Aschmann 1959; Mathes 2006).  Moreover, in areas where 

task-specific forager groups reside in a centralized location, task-specific activities undertaken in 

the surrounding landscape should potentially result in ephemeral cultural deposits that are not 

unlike a forager group practicing a highly mobile residential, and non-centralized, pattern.  In 

this instance, those task-specific activities may be masked, or indistinguishable, from those 
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cultural deposits resulting from a short-term occupation implicit within a completely different 

landuse strategy (Kelly 1992).  Therefore, analysis of surficial palimpsest cultural deposits—

especially where desert environments are concerned—should take this potential scenario into 

consideration.  Using additional data from well-dated contexts and excavated cultural 

components should help clarify this problem.  

 

Lithic analysis conducted on the CDEPP transect data reveals little differences between 

technological organization used by foragers in Study Region 2 and Study Region 3.  Results of 

the data support the hypothesis for the mobile ranchería model—or a transhumant use—of the 

Central Desert through much of prehistory. This transhumance model is especially prevalent 

during the late Holocene.  As will be shown, homogeneity is the prevalent pattern across the 

CDEPP research area.  This can be observed in individual lithic tool forms, overall debitage and 

lithic reduction patterns, and overall low intensity of occupation levels throughout much of the 

region. Considering the CDEPP findings, the most obvious differences in lithic assemblage 

patterns include toolstone use and diversity in tool and core design. 

 

Yet, those slight differences in toolstone compositions for Study Regions Two and Three 

support a regular pattern of subsistence-settlement for Central Desert foragers.  In both study 

regions, lithic assemblages are dominated by locally available toolstone sources.  While this 

results in slight differences within toolstone composition within coastal and inland lithic 

assemblages, the differences do not seem to reflect cultural differences in the Central Desert.  

Rather, a similar and patterned landuse strategy for coastal and inland environments existed. 

Local lithic abundance was present in both study regions resulting in a similar technological 

organization observable across the Central Desert region.  As has been discussed, Study 

Region 1 included a dearth of archaeological deposits, suggested to be the result of extensive 

taphonomic processes occurring along Arroyo Calamajué.  However, where lithic artifacts were 

present (at Mission Calamajué and Punta Calamajué), similar use of raw material and 

assemblage characteristics were noted.  

 

Those aspects typically used by archaeologists to demarcate separate landuse strategies or 

cultural-historical models in other regional studies (e.g., the debate regarding coastal and inland 

studies of La Jolla and San Dieguito cultural phases in Alta California), cannot be successfully 

applied to the prehistoric record of the Central Desert region.  The Central Desert is not 
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topographically analogous to Alta California coast and desert, the Great Basin, the 

Southwestern U.S. or the Sonoran desert and Gulf of California coast. Instead, the Central 

Desert resembles an island context rather that simply a desert and coastal interface. Two 

marine environments are separated by ca. 85 km of desert likely allowing much more resource 

availability that neighboring regions. Use of a generalized toolkit, then, would allow foragers to 

be equally proficient at hunting or fishing in terrestrial, littoral, and marine environments.  

 

Differences in raw material use and tool types (e.g., cobble tool frequency along the coast) 

represent the same forager populations moving from coast-to-inland and from inland-to-coast 

environments.  These foragers designed and used a generalized technological organization that 

was equally adapted to both resource bases. In some cases, this generalized technological 

organization was supplemented by more specialized, or serial, production based on macroblade 

and blade-like flakes produced from centripetal and Levallois-like cores. 

 

Core design and lithic reduction patterns between Study Regions 2 and 3 correlate extremely 

well.  Minor differences are found in toolstone preference, but this is likely due to the immediate 

location as local toolstone sources were regularly exploited. Results of the transect core 

analysis is presented below in Table 7.1.  Ratios for formal to non-formal core design is virtually 

even between both study regions including specific formal core designs.  Lithic conservation 

does not appear to be a prominent concern anywhere in the CDEPP research area.  

Conservation strategies such as bipolar reduction and bifacial core trajectories are largely 

absent.  Additionally, multidirectional core design is the most common core form observed 

throughout the surficial deposits in the CDEPP research area and considered the preferable 

core-to-flake trajectory in situations where lithic toolstone conservation is not of central 

importance and, in some cases, has been offered as evidence for a more semi-sedentary 

residential pattern (Kelly 1992).  However, as will be shown, dependence on a multidirectional 

core design does not necessarily suggest use of a semi-sedentary residential pattern in the 

Central Desert (Figure 7.2). 

 

Formal core design—namely centripetal and unidirectional cores—are the second-most 

common forms observed in the Central Desert and are associated with predetermined flake and 

macroblade products (see Table 7.1; Figures 7.3 through 7.5).  These core designs offer an 

efficient use of raw material and are typically is associated with high mobility where an 
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insurance and serial production of flakes and macroblades can be produced from a single core 

specimen (Brantingham and Kuhn 2001).  Centripetal core design is similarly present in high 

frequencies through much of prehistory on Isle Cedros (Des Lauriers 2010).   

 

Formal unidirectional core designs are similarly prominent in the lithic assemblages observed 

throughout Study Regions 2 and 3.  In all cases, unidirectional cores included single, prepared 

core platforms with faceted margins (Figure 7.6). 

 

Table 7.1: Summary of core design for the CDEPP transect lithic assemblages. 

Core type Design product Study 
Region 1 

Study 
Region 2 

Study 
Region 3 

n 

Centripetal with 
prepared platform; 
Levallois-like 

Formal Macroblade 0 1 2 3 

Centripetal; core-on-
flake 

Formal Flake 0 7 9 16 

Multidirectional; core-
on-flake 

Non-
formal 

Flake 1 20 34 55 

Unidirectional with 
prepared platform 

formal Flake or 
macroblade 

0 8 11 19 

Undetermined n/a Flake 0 3 0 3 

  n 1 39 56 96 

 

High forager residential mobility is consistently evidenced across the Central Desert by an 

overall trend towards low intensity site occupations as observed in the lithic debitage 

assemblages.  Excepting for the few locations exhibiting evidence for intensive and centralized 

occupations—such as El Econo Rockshelter and Site LP-01—lithic reduction trajectories are 

dominated by middle and late stage lithic reduction junctures and with an overall focus towards 

tool manufacture and maintenance activities.  Presented below in Figure 7.4 includes various 

debitage analyses results for the CDEPP transect data. Note the majority of debitage measure 

within the aggregate size classes of 13-50 mm2.  Considering Study Regions 2 and 3, use of 

different toolstone varieties along the coast and the interior does not greatly affect these results.  

Initial or primary reduction stages do occur (see Figure 7.7), but are highly limited when 

compared to middle and late stage reduction patterns.  Results of the free-standing typology 

and the aggregate size analyses support this contention.  Lithic reduction patterns observed 



 
 

172 
 

 

across the Central Desert include a lithic reduction pattern consistent through much of 

prehistory, including the late Holocene Cochímí peoples (Sullivan and Rozen 1985; Ahler 1989). 

 

Measurable differences between lithic assemblages of Study Region 2 and 3 are limited to tool 

frequency.  Formal modified flake and macroblade tools were equal in number to those of non-

formal modification—a 1:1 ratio (Table 7.2).  The majority of formal modified flake and 

macroblade tools included high angle retouch.  These tools suggest processing were a 

consistent subsistence activity in the Central Desert.  Steep-edged tools were likely used to 

process game, plant resources—notably agave— and marine resources.  Des Lauries’ (2010) 

STEURT tool category is common at Isle Cedros and suggest formal unifacial tools were an 

important facet to marine resource processing.  

 

Table 7.2: Summary of formal and non-formal modified flakes and macroblades for the 
CDEPP transect lithic assemblages. 

Type Method 
Blank 
morphology 

Study 
Region 1 

Study 
Region 2 

Study 
Region 3 n 

Uniface Formal Flake and 
macroblade 

0 9 5 14 

Slug or 
limace-like 

Formal Macroblade 0 2 1 3 

Uniface; 
graver-like 
distal area 

Formal Flake 0 5 0 5 

Unifacial 
projectile 
point 

Formal Flake and 
macroblade 

0 1 0 1 

Modified flake Non-formal Flake 1 16 6 23 

n   1 33 12 46 

 

The cobble tool industry in the CDEPP transect data represents one of the more significant 

differences observed in the lithic assemblage composition (Table 7.3). As expected, cobble tool 

production and use is highest along the Pacific coast in Study Region 3 and is a direct example 

of local toolstone abundance. Here, cobble and pebble toolstone nodules were bi-marginally 

and uni-marginally reduced for expedient tool use including the overall source of core design for 

both formal and non-formal forms (Figure 7.8; Table 7.3). Those lithic assemblages observed in 

Study Region 2 included a low frequency of cobble tools (n=3). In these cases, cobble tools in 

Study Region 2 were limited to the Laguna Pintada pluvial basin—the nearest pluvial basin to 

the Pacific Coast at that is circa 13 km east, and virtually abutting the eastern edge of Study 
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Region 3. This suggests that transport of these raw materials and tool forms were not an 

important component to the regional technological organization of the Central Desert. Instead, 

the cobble tool industry observed in Study Region 3 is a specialized or expedient component of 

the suggested hybrid generalized technological organization of the region. 

 

Table 7.3: Summary of cobble tools for the CDEPP transect lithic assemblages. 

Reduction type Study Region 1 Study Region 2 Study Region 3 n 

Uni-marginal 0 1 7 8 

Bi-marginal 0 1 10 11 
Split 0 1 3 4 
n 0 3 20 23 

 

 

As with many cultural-historical models in North America, projectile point typologies play an 

integral role in assessing relative ages of sites and regions. As previously discussed, the only 

chronometrically supported projectile point typologies for the Central Desert are from Abrigo 

Paredón at Laguna Seca Chapala (Bryan and Gruhn 2002 and 2005), Isla Cedros (Des Lauriers 

2010)—an island context—and the San Quintín and Arroyo Rosario area along the Pacific 

Coast and immediate interior (Moore 1999, 2001 and 2006). 

 

While the CDEPP chronometric control is limited to the late Holocene period, projectile points 

were recovered during pedestrian survey in Study Regions 2 and 3 that correlate in gross 

morphology to well-dated forms mentioned above and can be used to relatively place the 

CDEPP findings in a chronometric framework (Table 7.4). However, the CDEPP findings include 

projectile point forms of unknown age and that do not correspond to any previously established 

typology. Further excavation will be required in the Central Desert to better establish a 

diachronic typological continuity for Study Regions 1—3. Regardless, the CDEPP findings 

represent an important step in defining and illustrating the variety and frequency of specific 

projectile point morphologies, core design and technological organization across the Central 

Desert. 
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Projectile points associated with chronometric age estimates include a small stemmed, small 

side-notched and a triangular varieties. These forms were the dominant morphology observed in 

Study Region 2 and were typically located in the vicinity of pluvial lake margins. However, the 

late Holocene period represents a 3000 year time span and it appears that these three general 

forms are temporally sensitive within the late Holocene period. 

 

Two late Holocene-aged projectile point forms—small stemmed and small side-notched forms—

appear to be the youngest late Holocene projectile point designs and likely associated with 

Cochímí peoples in the CDEPP research area. The small stemmed and small side-notched 

projectile point forms are associated with the youngest dates obtained from cultural components 

at El Econo Rockshelter, and with the most recent age estimate dating to 188±26 RCYBP (circa 

A.D. 1830) and well within the ethnohistorically documented Cochímí occupation of the region 

(Aschmann 1959).  

 

The small stemmed projectile point form averages 15.85 mm in length and 3.9 mm in width 

representing an arrow function for the projectile points. These bifaces include straight to slightly 

convex basal margins with random flaking patterns. All specimens observed were manufactured 

on flake blanks—most likely from multidirectional cores.  

 

Table 7.4: Summary of projectile point morphology and their frequencies from the 
CDEPP research area. 
Projectile Point 
Morphology 

Typological Correlation—General 
Age 

Study 
Region 1 

Study 
Region 2 

Study 
Region 3 

 
n 

Small stemmed No regional correlation—late 
Holocene ethnohistoric (Cochímí) 

0 8 0 8 

Small side-
notched 

Comondú; Huamalgüeños—late 
Holocene 

0 8 0 8 

Triangular Guerrero Negro—late Holocene 
(likely late middle Holocene) 

0 20 1 21 

Crescent No regional correlation—late 
Pleistocene and early Holocene in 
Far West 

0 7 0 7 

Foliate Abrigo Paredón and Isla 
Cedros—early Holocene 

0 21 5 26 

Stemmed Isla Cedros—late Pleistocene 0 1 1 2 
Undetermined- 
fragmentary 

n/a 0 30 2 32 

 n 0 95 9 104 
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Small side-notched forms observed throughout Study Region 2 include overall morphology 

consistent to Massey's (1966) Comondú and Des Lauriers' (2010) Huamalgüeños cultural 

phases for the Central Desert and Isla Cedros respectively.  The Huamalgüeños phase small 

side-notched forms have been confidently dated to the late Holocene period on Isla Cedros and 

to 219±21 B.P. for the Central Desert at El Econo Rockshelter.  The small side-notched 

projectile point forms are commonly serrated along the blade edges and include random to 

pseudo-collateral flaking patterns and—similar to the smaller stemmed forms—are 

manufactured on flakes.  These projectile point forms include broad side-notched bases with 

squared and straight to slightly concave basal margins in all projectile points observed during 

the CDEPP analyses.  

 

The Guerrero Negro-like triangular projectile point series is similarly dated to the late Holocene 

period on Isla Cedros and is suggested to be of similar age in the Three Sisters’ Lagoon area to 

the south (Ritter and Burcell 1998). This projectile point form was consistently recovered in 

Study Region 2 and is directly associated with late Holocene-aged chronometric age estimates 

pre-dating the small stemmed and small side-notched varieties at El Econo Rockshelter as well 

as Site LP-01.  

 

The triangular Guerrero Negro-like projectile points are commonly serrated along the blade 

margins and will include straight to slightly concave basal margins (Figure 7.9). Flaking patterns 

for these forms are typically in a random fashion and are made on flakes. Des Lauriers (2010) 

suggests the barbed basal margins potentially served as part of a marine harpoon weaponry 

system.  However, no Guerrero Negro-like projectile points were observed during transect 

survey in Study Region 3 of the CDEPP. Rather, these forms were limited to Study Region 2 

and is one of the most common finished projectile point forms observed in the interior playa lake 

systems.  The common presence of Guerrero Negro-like series projectile points at Isla Cedros 

(Des Lauriers 2006 and 2010) and within the Central Desert interior, further supports a 

transhumant forager landuse strategy for the region—notably during the late Holocene. 

 

Common to Study Regions 2 and 3 was a foliate or leaf-shaped projectile point that appears to 

be time transgressive in the Central Desert.  The common foliate projectile point has been 

securely dated to the early Holocene at Abrigo Paredón and is present in the lowest-most 

cultural components at El Econo Rockshelter and Site LP-01.  However, the foliate forms from 
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excavated contexts in the CDEPP's case did not include direct age estimates. The foliate 

projectile point was the most common form observed in Study Region 3 and is equally 

represented in both Study Regions 3 and 2.  Yet, these projectile points vary greatly in size and 

raw material and it is difficult to assess a specific "type" for these points. While foliate projectile 

points are associated with the early Holocene period along multiple areas of the North American 

Pacific Coast, their terminal use in the Central Desert has yet to be established and caution 

should be used when assigning any finding of a foliate projectile point with an early Holocene-

aged interpretation of occupation. 

 

What is apparent with the majority of foliate-shaped projectile points is their consistent pattern of 

manufacture.  In all cases, foliate forms were made on large flakes or macroblades reduced 

from a formal centripetal or unidirectional core design (Figure 7.10). Cross-sections are 

consistently plano-convex with original dorsal ridge and platform facets retained from the 

original production piece.  Flaking patterns range from random to collateral.  It is apparent that 

use and manufacture of foliate projectile points was a significant facet to a generalized 

technological organization across the Central Desert from—at least—the early Holocene period.  

It is unclear how long the use of this form continued throughout the region. What is known is 

that foliate leaf-shaped forms have yet to be chronometrically associated with any dates other 

than the early Holocene—possibly the middle Holocene just north of the Central Desert at El 

Escorpiones (Bryan and Gruhn 2005)—in the Central Desert region and in the late Pleistocene-

early Holocene transition on Isla Cedros (2010). 

 

Two stemmed projectile points were found in Study Region 2 (Figure 7.11a) and in Study 

Region 3 (Figure 7.11b).  These forms are commonly associated with late Pleistocene 

occupation of the Central Desert and the greater Far West region of North America. A broad 

stemmed form was observed on the surface in the vicinity of Site LP-01 in the Laguna Pintada 

area and includes a broad stemmed haft element with straight basal margins and a slightly 

convex basal margin.  The projectile point was manufactured on a large flake or macroblade 

and includes a remnant dorsal ridge and a remnant faceted platform at the proximal end of the 

stem.  The flaking pattern is pseudo-collateral and is plano-convex in cross section. Overall 

shape and attributes of the broad stemmed projectile point are similar to stemmed forms 

diagnostic of the late Pleistocene in the Far West.  The stemmed point was observed in 
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association with debitage and core patterns similarly diagnostic of the Western Stemmed Point 

Tradition (Muto 1976; Davis et al. 2011). 

 

An additional large stemmed point was similarly recovered in the Punta Blanco area of Study 

Region 3 and includes a tapering and rounded stem haft element with slight shouldering.  The 

projectile point was manufactured on a macroblade, and similar to the stemmed form above, 

was in proximity to centripetal core designs and Levallois-like debitage patterns. The stem and 

overall form of the projectile point is more lanceolate, elongated and narrow when compared to 

the previously mentioned stemmed point from the LP-01 vicinity in Study Region 2.  However, 

similar manufacture—including the retention of a dorsal ridge and proximal faceted platform—

suggests a similar technological system and lithic reduction sequence observed for similar late 

Pleistocene-early Holocene-aged forms for the Far Western U.S. (Muto 1976; Davis et al. 2011; 

Jenkins et al. 2012).  More importantly to the Central Desert region, the Punta Blanco stemmed 

projectile point is morphologically similar to late Pleistocene-dated projectile forms recovered in 

association with absolute age estimates on Isla Cedros (Des Lauriers 2010:91, see figure 

3.36c). 

 

Additional lithic assemblage attributes of note 

A distinct core design and lithic reduction trajectory was identified in the Central Desert and 

possibly diagnostic for middle Holocene and earlier occupation by mobile foragers.  In the 

Laguna Pintada area of Study Region 2, two distinct sites include evidence of a Levallois-like 

technological system including core design and lithic reduction patterns (Muto 1976; Debénath 

and Dibble 1994; Kuhn 1995; Davis et al. 2011).  Diagnostic Levallois-like core design and 

debitage patterns were observed on the surface at numerous locations in Study Regions 1 and 

2. Numerous centripetal cores with predetermined flake and blade removals including "A" and 

"B" macroblades, "C" macroblades or crested blades, and "Levallois flakes" (Figures 7.12 and 

7.13) (Muto 1976; Debénath and Dibble 1994).  However, nowhere was this technological 

system most dominant and centralized than at Site LP-01, located along the southern relict 

shoreline of Laguna Pintada.  

 

Here, the surficial scatter of lithic debitage and tools included multiple centripetal cores with 

Levallois-like products.  In most cases, debitage and cores refit proving multiple single reduction 

episodes occurring at the site. In many instances, these predetermined macroblade and flake 
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products were used to manufacture crescent projectile points (Figure 7.14) and appear to have 

been implemented in an atlatl based weaponry system (Figure 7.15).  However, it is possible 

this artifact may have been a STEURT sensu Des Laueriers (2010).  While the age of these 

lithic artifacts and crescent bifaces are unknown, a similar projectile point form was recovered in 

excavated context at the site and underlying a late Holocene-aged deposit.  Unfortunately, no 

chronometric age estimates were recovered for this cultural deposit.  A similar lithic scatter was 

located along a terrace tread of an arroyo connecting Laguna Pintada to a smaller unnamed 

pluvial lake to the east-north-east. This palimpsest deposit—location T-4-02—included similar 

Levallois-like debitage, but no additional formed tools (Figure 7.16). 

 

Centripetal core design is a unique facet of Central Desert technological organization (Des 

Lauriers 2011)—including the early prehistoric record of the Far West region of North America 

(Davis et al. 2011).  The findings at Site LP-01 and T-4-01 are significant in that the entire 

Levallois-like lithic reduction sequence is present at these locations and are associated with 

crescent and leafed-shaped projectile points.  While the author has not found any additional 

evidence for crescent projectile points in the Central Desert archaeological record, additional 

crescent projectile points were located in palimpsest contexts at the T-9-01 locality in the 

Laguna la Guija and outside of El Econo Rockshelter in the Western Playa. All three areas with 

assemblages containing crescent projectile points are located along relict shorelines of pluvial 

lakes within Study Region 2.  Manufacture of crescent bifaces on macroblades and side-struck 

flakes appear to be limited to the pluvial basin systems of the CDEPP research area.  Similar 

assemblages associated with these types of bifaces are known from the existing archaeological 

record for the Central Desert region or within the entire Baja California peninsula.  Assemblages 

including these forms are known from late Pleistocene and early Holocene lithic assemblages 

north of the international border in the Mojave Desert, the Great Basin and early sites along the 

southern California coast (Jones and Klar 2007, Beck and Jones 2010). 

 

Unfortunately, no chronometric age estimates were available at the time of discovery for any of 

these findings.  A similar projectile point was recovered from excavations at Site LP-01, but 

without associated datable material.  However, this component underlies radiocarbon dated late 

Holocene-aged components.  Importantly, and to the author's knowledge, no other lithic 

assemblage has been described for any area of the Baja California peninsula having these 

assemblage attributes.  Future excavation should be focused at these locations to better 
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understand the temporal and spatial extent of this unique cultural component in the Central 

Desert, as well as to similar technological systems in the Far West region of North America 

where crescent forms are associated with late Pleistocene and early Holocene occupation. 

 

Summary of transect data 

Based on the transect findings discussed above, the surficial palimpsest context of the CDEPP 

data eludes the possibility of absolute chronometric assessment for the most part. Where 

possible, the CDEPP transect data has been associated with the few well-established 

chronological assessments based on published research and well documented, excavated 

contexts conducted during the CDEPP investigations at El Econo Rockshelter and Site LP-01.  

 

In the absence of a direct chronometric record detailing pre-late Holocene occupation in the 

CDEPP dataset, early cultural components from Abrigo Paredón and Isla Cedros can be used 

to supplement the CDEPP findings where similar assemblage composition and tool forms can 

be correlated.  Using this approach, a general pattern can be reasonably well-documented for 

the palimpsest and buried archeological deposits of the CDEPP.  These patterns include:  

 

1) Foragers were highly mobile and adapted to a trans-peninsular landuse settlement-

subsistence strategy, or a mobile ranchería model—most notably during the late Holocene 

period. 

 

2) centralized residential locations were intensively and repeatedly occupied by forager groups 

in contrast to other areas of the Central Desert and support the mobile ranchería model 

proposed by Moore (1999, 2001, and 2006).  

 

3) landuse strategies across the peninsula were similar with only resource specific use at the 

coast and interior resulting in any measurable difference—although these differences are very 

slight. 

 

4) technological organization across the Central Desert can be defined by an overall 

generalized design supplemented with serial (specialized) traits.  This technological 

organization was used by foragers since the early Holocene period with little change occurring 

up through initial Spanish contact with the ethnohistoric Cochimí.  Des Lauriers’s (2006, 2010, 
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2011) research at Isla Cedros suggests this technology likely reaches back well into the late 

Pleistocene and initial peopling of the peninsula. 

 

5) Noticeable changes to regional technological organization included the introduction of 

specialized elements by Central Desert foragers include the introduction of non-transportable 

food processing technologies such as groundstone—Specialized toolkit design was likely 

introduced at some point during the middle Holocene period, and associated with changing 

environmental conditions following pluvial lake desiccation.  A region-wide decrease of 

perennial water supplies and wetland plant and animal resources resulted in a need for 

resource specific locations. 

 

6) For reasons that are not fully understood at this time, the pluvial basin systems within Study 

Region 2 include a unique diagnostic lithic toolkit with crescent projectile points manufactured 

from a Levallois-like centripetal core design, the production of diagnostic Levallois-like 

centripetal core reduction macroblades and debitage, slug or limace-like steep edge unifacial 

tools (including forms similar to Des Lauriers’s STUERTS), and use of an atlatl based weaponry 

system.  

 

Lithic assemblages from excavated contexts in the Central Desert: comparing CDEPP data to 
existing datasets  

This section details the CDEPP dataset from excavations at El Econo Rockshelter, LP-01, and 

T-2-01 locations. Where possible, an attempt for chronological assessment is offered, and 

correlations are made with previous research from excavated contexts throughout the Central 

Desert region.   Cultural components with absolute age estimates are provided by Davis (2003b 

and 2006), Bryan and Gruhn (2002 and 2005), Moore (1999, 2001 and 2006) and Des Lauriers 

(2006 and 2010).  To better understand how the CDEPP findings potentially relate to existing 

hypotheses regarding the relative level of forager mobility in the Central Desert, comparisons of 

all well-documented Central Desert archaeological assemblages should be undertaken.  

Comparing these multiple site assemblages using specific and established methods may allow 

for differentiating those patterns deemed representative of generalized and residentially mobile 

landuse strategies, and those patterns typically indicative of a more centralized, logistical use of 

the landscape.  
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Ratio Comparison 

Numerous methods exist for intra-site and inter-site comparison of artifact assemblages.  For 

our purposes, select ratios are used that can distinguish behavioral patterns within lithic 

technologies.  Specifically, ratios based on Parry and Kelly (1987) and Roth and Dibble (1998) 

have been effectively used to differentiate between generalized technological organization—

common to highly mobile residential forager groups—and those of expedient and specialized 

technological organization—characteristic of foragers practicing a more logistical and semi-

sedentary residential pattern. 

 

According to Parry and Kelly (1987) and Roth and Dibble (1998), powerful inferences for 

differentiating lithic technologies—and their general estimates for levels of residential mobility—

include three ratios: a biface-to-core ratio; a frequency of formally modified tool-to-total (non-

formal) retouched tool ratio; and, a debitage-to-core ratio.  Those lithic assemblages indicative 

of high residential mobility will ideally include increased rates of biface-to-core and frequency of 

formally modified tool-to-total (non-formal) retouched tool ratios, reflecting the need for 

portability and multifunctional use.  Conversely, lithic assemblages used by semi-sedentary or 

logistically mobile foragers should ideally include lower biface-to-core and frequency of formally 

modified tool-to-total (non-formal) retouched tool ratios, but with higher debitage-to-core ratio 

measures.  This latter pattern is thought to represent extended occupation by foragers in a 

single location, and where it is logically expected that an exponential rise in core reduction 

should occur. 

 

This suite of ratios is compiled below for all excavated and surveyed Central Desert lithic 

assemblages with documented context and assemblage descriptions.  Limiting these ratio 

analyses to excavated sites will allow for additional site assemblage comparisons with reference 

to artifact volumetric density (see below).  Factors that may affect ratio results include the 

absence of publicized or tabulated data and the absence of reported debitage counts for some 

archaeological projects.  Ratio analysis results for the entire Central Desert project 

assemblages are presented below in Table 7.5, and graphically pictured in Figures 7.17 and 

7.18.   

 

Results of this comparison include a moderate pattern of formal tool to total retouched tools and 

biface-to-core ratios for all sites and cultural components.  While this suggests significant 
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production of bifaces and formal tools did occur at these sites, it was not the focus of lithic 

production; where relatively equal numbers of non-formal modified tools were being 

manufactured; and, where core reduction was designated for the production of a variety of tools 

and blanks, not simply bifacial implements.  Figure 7.17b is revealing of the correlative ratios 

shared by these sites.  Debitage-to-core results for late Holocene components at El Econo 

Rockshelter (EE-II, EE-III, and EE-IV) include higher values indicative of more extensive site 

occupation and extensive core reduction.  Similarly, high debitage-to-core ratios are also 

represented in late Holocene components at Site LP-01 (LP-II and LP-III), Cueva del Taller and 

Granite Bay.  Interestingly, these late Holocene sites and cultural components include low or 

moderate rates of formal tool-to-non-formal tool ratios—similarly indicative of a more extensively 

occupied location.  However, a few of these site assemblages and cultural component 

assemblages do include high rates of biface-to-core ratios typically indicative of high mobility.  

Of the sites and cultural components considered above, late Holocene components LP-II, LP-III, 

EE-IV and Cueva del Taller include ratio results consistently thought of as representing less 

mobile groups at an extensively occupied location.  
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Table 7.5. Results of chronological estimates associated with archaeological 
components from excavated contexts in the Central Desert. 
Site Debitage/core Formal 

tool/retouch tools 
Biface/core RCYBP 

Abrigo 
Paredón1 

314.1 3.85 1.15 6800±580; 8650±60; 
9070±60 

Dune Site 11 50.35 0 2 220±50; 260±100 

Granite Bay1 433.5 2 1.14 70±60; 1170±100; 
620±80; 400±40 

Cueva del 
Taller1 

160.1 0 0.36  

Red Rocks1 18.75 0 0 410±70; 890±40 

EE I 211 0 1 Unknown, likely 
corresponding to middle 
Holocene or early 
Holocene component at 
Abrigo Paredón 

EE II 162 3 2.5 1134±30; 1366±27; 
1457±21  

EE III 210.72 4.31 3.56 440±20; 605±25 

EE IV 17.24 2.5 2.14 120±26; 188±26; 219±21 

LP-I 266 0 3 Unknown, likely 
corresponding to middle 
Holocene or earlier 
component at Abrigo 
Paredón 

LP-II 0 1.33 0 553±27; 632±25 

LP-III 7.38 1.75 0.92 Unknown, likely 
corresponding to El Econo 
IV 

1Bryan and Gruhn (2002 and 2005) 

 

Sites or cultural components consistently representing ratio values indicative of high residential 

mobility include LP-I, EE-I, Abrigo Paredón and Dune Site I.  While age estimates for the 

earliest components at Site LP-01 and El Econo Rockshelter do not exist at present time, the 

stratigraphic positions—including the morphology and characteristics of the lithic 

assemblages—are suggested to predate the late Holocene period.  Hence, it is of interest to 

note these earliest components from Site LP-01 and El Econo Rockshelter correlate to the 

results from the early Holocene-aged site of Abrigo Paredón.  However, this is not to say highly 

mobile forager populations are limited to pre-late Holocene periods. Late Holocene-age sites 

and cultural components with elements of generalized, highly mobile technological 

organization—such as Dune Site I—correspond to those findings from LP-1, EE-1 and Abrigo 

Paredón.  Therefore, it appears that the transhumance and highly mobile land use strategy has 
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been practiced across the Central Desert since the early Holocene. Moreover, it is also likely 

that specific locations—based on variables such as water availability, seasonal resource 

productivity, or toolstone sources—have served as centralized locations or rancherías for 

millennia in the Central Desert, and akin to Moore's (1999 and 2001) mobile ranchería model.   

 

Again, seven sites is an exceedingly small sample to infer past land use and technological 

strategies for any region.  Nevertheless, and based on the available data for sites from 

excavated contexts, late Holocene (e.g. Cochímí, Comondú, Huamalgúeños) sites of the 

Central Desert include a pattern of highly mobile to semi-sedentary—or extensively—occupied 

sites possibly used as centralized residences or ranchería locations.  If this is indeed the case, 

we should also expect multiple small-scale or single use sites such as those observed 

throughout the CDEPP pedestrian transects, and where specific task groups or single family 

units conducted discrete extractive activities away from the central rancherías. These sites may 

similarly represent temporary, short term occupations along the highly mobile term of the 

seasonal round moving coast to coast, inland to coast, or inland to inland. In these situations, it 

should be expected that minimal evidence should exist of animal or vegetable processing, lithic 

reduction, or shellfish gathering. Small concentrations of discrete lithic reductive/productive 

activities, gathering and processing of plants and shellfish for a small group of individuals (T-9-

01 and T-9-02; see Figure 5.4), or individual hunting and butchering sites (T-7-03), or toolstone 

procurement (T-10-Quarry) will be a common cultural deposit across the Central Desert 

reflecting a long-standing generalized and highly mobile landuse strategy.   

 

Measuring Central Desert forager mobility and occupation intensity  

As previously described, the stratigraphic position of the cultural deposits at El Econo 

Rockshelter and Site LP-01 represent multiple occupations through time.  Site T-2-01 is 

contained on an eolian-deflated erosional marine terrace.  Unfortunately, the deepest intact 

deposits on the surface of the marine terrace at Punta Blanco is circa 15-20 cm at its thickest.  It 

is possible the cultural deposits at site T-2-01 may represent several episodes of repeated 

occupation by a similar cultural group; reoccurring at particular times during an annual cycle.  

The mobile ranchería pattern is an ethnohistorically documented subsistence strategy for native 

peoples of the Central Desert and appears to have been practiced in the Central Desert region 

since, at least, the early Holocene.  Withstanding site T-2-01, evidence for a multiple component 

occupation of sites El Econo Rockshelter and LP-01 is suggested to include: 1) three cultural 
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features exhibiting little in vertical or horizontal distance; 2) consistent high artifact density 

stratigraphically overlying Cr and R horizons; 3) a lithic assemblage dominated by locally 

available raw materials; and, 4) the full trajectory of lithic reduction is represented in the 

assemblages; including manufacturing, use, maintenance, and discard of stone tools.   

 

Artifact Volumetric Density 

Comparative use of artifact volumetric density (AVD) and the frequency of retouched tools 

(FRT) allows for inferences concerning ideal level(s) of mobility as reflected in a remnant 

technological organization—as it applies to the Binfordian curated-expedient continuum (Riel-

Salvatore and Barton 2004).  Curation includes a durable and reusable toolkit that is highly 

mobile, such as a bifacial or centripetal core. This is in contrast to expedient technologies that 

are produced, used, and discarded at the same locality and typically made with little formal 

reduction or retouch.  Typically, curation is a descriptor for remnant toolkits produced by 

residentially mobile, generalized-forager systems; while an expedient designation is applied to 

remnant toolkits left by logistically organized, sedentary or semi-sedentary residential systems.  

Riel-Salvatore and Barton (2004:259) state:  

 

“our model simply posits that ceteris paribus there is a direct relationship between an 

assemblage’s relative frequency of retouched pieces and its artifact volumetric density that 

holds constant the relationship between three components of an assemblage: (1) its absolute 

size, (2) its relative frequency of retouched pieces, and (3) the sedimentary volume in which it 

was found.” 

 

Table 7.6: Summary of artifact volumetric density and frequency of retouched tool data 
for select Central Desert archaeological sites. 
Site AVD FRT n No retouch Retouch Volume 
Dune Site I 49.1 0.033 393 13 380 8 
Granite Bay 2348.3 0.003 12,211 38 12,173 5.2 
Cueva del 
Taller 

2828.6 0.004 2263 8 2255 0.8 

Red Rocks 11.2 0.013 76 1 75 6.8 
Abrigo 
Paredón 

1920.1 0.011 23,233 253 22,980 12.1 

El Econo 1714.8 0.035 4973 175 4798 2.9 
LP-01 304.2 0.058 730 43 687 2.4 
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Artifact volumetric density is the total number of lithic artifacts per cubic meter.  Frequency of 

retouched tools is the number of retouched tools divided by the total number of all other lithic 

artifacts (i.e. debitage, cores, non-retouched tools).  Results of the AVD-FRT should conform to 

a negative relationship.  Specifically, linear regression results based on remnant assemblages 

of ideal residentially mobile artifact assemblages will contain low AVD measures and high FRT 

rates.  Conversely, assemblages resulting from assemblages suggested to represent logistically 

organized systems should include lower FRT rates and higher AVD rates (sensu Riel-Salvatore 

and Barton 2004:260; Figure 1).  While this method has obvious shortcomings—sedimentary 

rates may vary across regions, use of different excavation techniques—basic patterns of 

technological organization, and its reflection of past residential mobility levels and land use 

strategies, can be observed on a regional level. 

 

Basic artifact volumetric density and frequency of retouched tools can be used for comparative 

purposes for seven Central Desert sites from excavated contexts.  These sites include Dune 

Site I, Granite Bay, Cueva del Taller, Red Rocks, Abrigo Paredón, El Econo Rockshelter and 

Site LP-01 and are presented below in Table 7.6.  The use of the AVD-FRT is revealing of 

differences between these sites.   

 

The Central Desert AVD-FRT analysis conforms to a strong negative relationship suggested by 

Riel-Salvatore and Barton (2004) (Figure 7.19).  That is, when these results are applied to the 

interpretive model established by Riel-Salvatore and Barton (2004:260), an expedient 

technological organization—representing a task specific or semi-sedentary residential pattern—

is suggested for two of the Central Desert sites where they are positioned in the middle and 

lower right quadrant of the graph—Cueva del Taller and Granite Bay.  Opposite these sites— 

situated within the upper left quadrant of the AVD-FRT graph—are sites LP-01 and Dune Site I. 

This position is thought representative of a curated or generalized technological organization 

adapted by residentially mobile foragers similar to Moore's (1999) mobile ranchería model.  

Based on the detailed findings of LP-01 (see Chapter 6), an interpretation of multiple 

occupations by generalized and highly mobile foragers appears accurate.  However, the 

presence of Cueva del Taller and Granite Bay within the lower right quadrant of Figure 7.19 (i.e. 

an expedient pattern) is likely incongruous.  Results of the AVD-FRT analysis for Cueva del 

Taller is likely the result of a small amount of formal tool manufacture and minimal use of lithic 

reduction activities in combination with high sedimentation rates—not semi-sedentary base 
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camps.  Rather, Cueva del Taller seems to be more akin to the characteristics of a task specific 

or very temporarily used quarry of felsite in a dyke, where very limited lithic reduction/production 

activity occurred as is interpreted by the relatively small artifact assemblage (see Table 7.6).  

Conversely, Granite Bay may represent a more extensively occupied, potentially semi-

sedentary site where expedient technological organization should contain high frequencies of 

formal and non-formal tools, a more diverse assemblage, and higher amounts of debitage and 

cores at central residences or base camps. 

 

El Econo Rockshelter, Abrigo Paredón and Red Rocks populate non-polarized positions where 

evidence for expedient and generalized technological organization is present (Figure 7.19). 

While the dual characteristics of both adaptations may be due to small sample size, notably 

where Red Rocks is concerned, this does not seem to be the case for El Econo Rockshelter 

and Abrigo Paredón.  Interestingly, these sites share similar site settings and composition 

including rockshelters along pluvial lake margins and intact cultural features. Additionally, 

evidence for small mammal, ungulate and Pacific Coast marine shellfish species were 

recovered at both rockshelter sites.  While Abrigo Paredón includes chronological age estimates 

for early Holocene through late Holocene occupations, El Econo Rockshelter is securely dated 

to the late Holocene.  However, the EE-I component likely occurred earlier based on artifact 

morphology and stratigraphic position.  Regardless, the AVD-RFT analysis is suggestive that 

regular use of rockshelters throughout the Central Desert was continually sought after by mobile 

Central Desert foragers since, at least, the early Holocene period.  

 

As with most models used here, results are expected to fit an ideal pattern of land use behavior.  

More importantly, these assessments of land use patterns are conceptually considered under 

the Binfordian forager-collector continuum; a point duly noted by the models’ authors (Binford 

1980).  Hence, it is difficult to ascribe site assemblages to these strict models when variation in 

technology and subsistence is obviously present.  For instance, if a sample of these sites do 

contain numerous, discreet occupations, or multiple cultural components, it will be difficult to 

identify a singular land use pattern if these variables are unknown. 
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Identifying patterns of technological organization across the Central Desert region 

Projectile Point Chronologies 

Based on CDEPP results, three general morphological types can be associated with 

chronological age estimates.  These include—from earliest to latest—a large side-notched form, 

a triangular form with straight or slightly concave basal margin and conforming to the Guerrero 

Negro series projectile point, and a small side-notched form with a convex basal margin—which 

is bifurcated in some instances. Similar forms have been directly associated with late Holocene 

age estimates for Isla Cedros (Des Lauriers 2010) and the San Quintín-El Rosario area (Moore 

2006).  While these forms are all considered within the late Holocene period, these different 

projectile point types were likely used by different groups, and at different times, throughout this 

time period.  

 

The large side-notched projectile point recovered directly underlying younger forms at El Econo 

Rockshelter is associated with an age estimate ranging between 1457±21 through 1134±30 

B.P. and correlates to the EE-II component at El Econo Rockshelter and the LP-II component at 

Site LP-01.  The Guerrero Negro-like triangular projectile point is associated with component 

EE-III at El Econo Rockshelter and is associated with an age estimate of 440±20 and 605±25 

B.P.  Similarly, this projectile point form is present in the LP-III component at Site LP-01 and 

associated with an age estimate of 553±27 B.P.  The youngest dated projectile point form 

identified during the CDEPP investigations includes a small side-notched form with a convex 

basal margin—which is bifurcated in some instances—and similar to Massy's (1966) Comondú 

projectile point type.  Projectile points similar to this form were numerous in the uppermost 

cultural component at El Econo Rockshelter—EE-IV—and are associated with an age 

assessment ranging from 219±21 to 120±26 B.P.  Similar side-notched varieties were common 

to the EE-IV component, but differed slightly in terms of an absence of bifurcated or concave 

basal margins. Instead, these specimens were slightly side-notched with straight or convex 

basal margins.  

 

Other distinct projectile point forms—including slightly shouldered and stemmed varieties and 

foliate or leaf-shaped forms—were recovered from excavated contexts stratigraphically below 

late Holocene components at El Econo Rockshelter and Site LP-01.  While these projectile point 

forms are likely associated with an earlier Central Desert occupation, the absence of reliable 

chronometric essays for these projectile point forms are only relative.  It is likely these projectile 
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points—and the lithic assemblages associated with these forms—correlate to those late 

Pleistocene and early Holocene projectile point types identified for Isla Cedros (Des Lauriers 

2010).  However, only through future research in the Central Desert will these assumptions be 

reliably understood.   

 

Numerous projectile point forms were identified in palimpsest cultural deposits during pedestrian 

transect surveys.  Many of these artifacts morphologically conform to well-dated late Holocene 

components recovered at El Econo Rockshelter, Site LP-01 and other excavated sites in the 

Central Desert.  However, other projectile point forms—notably crescents bifaces associated 

with Levalloisian-like centripetal cores and prepared flakes and blades—have no comparison or 

correlation to any existing well-dated cultural component known for the Baja California 

peninsula.  However, it is well known that crescent bifaces are associated with late Pleistocene 

and early Holocene techno-complexes in Alta California and the greater Far West region of 

North America (Davis et al. 2011).  Given the early distribution of theses bifaces, those 

crescents recovered during CDEPP investigations are likely of similar age.  Only through 

additional survey and excavation—in the Laguna Pintada and Laguna la Guija pluvial basins 

specifically—will clarification of the temporal use of the crescent form be fully understood.  

 

Core design and toolkit organization 

Across the CDEPP research area, the prehistoric record is dominated by lithic artifacts. In many 

cases, technological organization is time-transgressive with lithic reductive strategies occurring 

during the late Pleistocene-early Holocene transition and persisting through the late Holocene 

period.  For instance, centripetal core design—a core reduction strategy typically associated 

with early foragers in the Far West—persists into the middle and late Holocene periods on Isle 

Cedros (Des Lauriers 2010).  This formal core design was similarly observed to be the most 

common core reduction technique present along the Pacific Coast at Punta Blanco in Study 

Region 3.  However, in these coastal environments, this core strategy appears to be associated 

with local pebble tool industries and the nature of the raw toolstone form.  

 

Formal core design was an integral part of many lithic economies through time and with overall 

tool production was based on the ensured and serial removal of predetermined flake and 

macroblade blanks for lithic tool manufacture.  Yet, multidirectional core and flake reduction was 

a common core strategy at some locations, such as EE-IV at El Econo Rockshelter—centripetal 



 
 

190 
 

 

and unidirectional core design was the most common form recovered from excavated contexts 

at El Econo Rockshelter, Site LP-01, and the surface of Site T-2-01. These were additionally the 

most common core designs observed during pedestrian transect surveys.  

 

Few differences are apparent between lithic technological organization across the Central 

Desert. Pebble and cobble tools are more numerous along the Pacific Coast at Punta Blanco, 

but the basic lithic tool products regularly produced from the varying core-and-flake and core-

and-blade reduction systems remain homogenous in terms of formed tool diversity across most 

site assemblages. Interestingly, few pebble or cobble tools were observed in Study Region 2 or 

Study Region 1 suggesting there was little need on transporting these raw materials east into 

the interior plateau areas.  It is likely that there was additionally little need to transport raw 

material from coast to coast.  Local dikes and exposures of fine-grained quartzite, dacite, and 

basalt, for example, were readily available throughout the CDEPP research area.  For instance, 

at T-10-Quarry, a source of raw material heavily mined by past foragers included high quality 

exposures of basalt and quartzite.  In some instances, boulder clast size nodules of basalt were 

centripetally reduced similar to the more common portable core forms (see Figure 7.20). 

 

An overall generalized toolkit design―supplemented with the manufacture of serial products 

including macroflake and macroblade products of predetermined size―and, to a lesser extent, 

specialized attributes. Use of both technological strategies reflects a stochastic land use pattern 

that was, to some extent, conditioned by local environmental shifts resulting from changes in 

global climate patterns.  Attributes of a generalized toolkit design observed in the CDEPP lithic 

assemblages include maintainability, transportability, and multifunctionality.  Foragers placed 

emphasis on the production of formal and non-formal lithic tools derived from portable core-and-

flake and core-and-blade techniques (Figure 7.21).  The latter included the serial production of 

macroflakes and macroblades of predetermined sizes.  Specialized attributes observed within 

the CDEPP data include a proportional formal tool-to-non-formal tool ratio, specific 

assemblages having a high diversity of artifact types, and use of heavier, less transportable, 

and non-versatile tool forms including cobble tools and groundstone.  That early foragers in the 

Central Desert, particularly late Holocene groups, employed a technological organization with 

elements of both generalized and specialized design informs our understanding of regional land 

use during this time period―a transhumance-like mobile ranchería mode 

 



	

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 7.1: Evidence for raw material use based on the CDEPP transect data findings. 
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Figure 7.2 Multidirectional cores recovered in Study Region 3 (a) and Study Region 2 (b). 
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Figure 7.3 Centripetal core recovered in Study Region 3. 
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Figure 7.4 Centripetal cores recovered in Study Region 2. 
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Figure 7.5 Centripetal cobble cores recovered in Study Region 3. 
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Figure 7.6 Unidirectional cores recovered in Study Region 3 (a,b) and Study Region 2 (c). 

 

 

 



	 	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure 7.7: Various rates of debitage patterns observed within palimpsest deposits from the CDEPP research area: (a) free-standing 
typology results for Study Region 2; (b) free-standing typology results for Study Region 3; (c) aggregate size analysis results for 
Study Region 2; and, (d) aggregate size analysis results for Study Region 3. 
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Figure 7.8: Detail of centripetal cobble cores (a, b) and bi-marginal cobble tools (c-e) recovered 
along the Pacific coast in Study Region 3. 
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Figure 7.9: Detail of a triangular Guerrero Negro-like projectile point recovered on the ground 
surface near Laguna Pintada in Study Region 2. 
  



	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.10: Detail of a foliate projectile points recovered in transect T-20 (a) and T-23 
(b, c).	
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Figure 7.11: Detail of a large stemmed projectile points—likely diagnostic of a late Pleistocene-

early Holocene age—recovered in transect Study Region 2 (a) and Study Region 3 (b).  



	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.12: Detail of centripetal Levallois-like cores recovered from the surface of Site 
LP-01 in Study Region 2.  
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Figure 7.13: Diagnostic centripetal, Levallois-like debitage observed in close surficial 
association to centripetal cores at Site LP-01. Note the "Levallois flakes" (a), "B-like" 
macroblades, and a unifacial projectile point manufactured from a centripetally reduced "A-like" 
macroblade sensu Muto (1976).  
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Figure 7.14: Detail of crescent bifaces  from the surface of Site LP-01 at Laguna Pintada
(a-d) and Site T-9-01 at Laguna la Guija (e) in Study Region 2.  
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Figure 7.15: Photograph of possible atlatl weight associated with the surficial deposit of crescent 
bifaces, centripetal cores and Levallois-like diagnostic debitage at Site LP-01.  
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Figure 7.16: Debitage diagnostic of centripetal core reduction in close proximity to Site LP-01 in 
the Laguna Pintada area, Study Region 2.  
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Figure 7.17: Results of statistical tests including (a) distribution results for debitage-to-core ratios for 
Central Desert lithic assemblages; and (b) results for formal tool-to-non-formal tool and biface-to-core 
ratios for select sites listed in Table 7.1
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Figure 7.18: Snowflake diagrams representing various aspects of technological organization for excavated Central Desert 
archaeological components: (a) debitage-to-core ratio; (b) formal tool-to-non-formal tool ratio; and (c) biface-to-core ratio.	
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Figure 7.19: Regression (exponential) of artifact volumetric density (AVD) and logged 
frequency of retouched tools (FRT) for select Central Desert archaeological sites (r2 
0.693, correlation coefficient = -0.833, df = 5). Red Rocks is plotted as an outlier and 
not included in summary statistics above.
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Figure 7.20: Photograph of large, centripetally reduced basalt boulder at a basalt and quartzite 
toolstone source in the Laguna Seca Chapala area.   
 

 

 

 

 

 

 

 

 



	
 
 

 
 
  
 
 
Figure 7.21: Core design in the Central Desert includes three main types consistently 
observed during CDEPP fieldwork. The illustrations are generalizations of their reduction 
strategies including non-formal design—multi-directional cores (A), and formal design—
unidirectional (B) and Levollios-like centripetal (C) cores (bifacial core reduction was rare  
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to 
absent throughout most Study Regions.
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CHAPTER 8: CENTRAL DESERT FORAGERS IN CONTEXT: A CULTURAL-HISTORICAL MODEL 

Introduction 

 

Central Desert forager settlement patterns and technological organization through 
time 

The remnant cultural deposits observed during CDEPP field seasons—mostly in the form of 

surficially exposed and superimposed palimpsest cultural deposits—do not easily lend 

themselves to chronometric analysis.  In many cases, researchers in the past have 

attempted an age-ordering of the region based on similar artifact forms, their frequencies, 

and any similarities they share to the more well-established typologies in Alta California and 

the Great Basin (Massey 1966; Laylander 2006; Ritter and Payen 1992; Ritter and Burcell 

1998; Ritter 2006).  However, this does not appear to be an accurate reflection on the 

cultural-historical record of the Central Desert and no absolute periods of occupation can be 

established for many locations.  Where chronometrically sensitive artifact forms were 

present in the CDEPP research area, it was nearly impossible to temporally associate the 

majority of artifacts to surrounding palimpsest deposits.  Therefore, understanding 

diachronic and synchronic patterns of past forages is limited, if not impossible in the Central 

Desert for the time being.  The most useful method of understanding cultural behavior 

across the region is using specific diagnostic assemblages (that are well dated), or a 

distributional analysis of surficial archaeological data with attention to high artifact and 

feature concentrations.  In a palimpsest post-depositional context, high concentrations of 

cultural material should represent multiple re-occupations through time, regardless of 

chronological control.  If this is the case, the ecological history of those locations may offer 

clues to the reason they were attractive to past foragers, and the potential for delineating 

specific time periods that the area would have offered abundant resources sought after by 

past foragers.  

 

Addressing existing theories regarding prehistoric foragers and residential mobility in Baja 
California 

Numerous interpretations have been offered to explain past forager mobility and landuse 

across the Central Desert.  Ethnohistoric and mission-era records describe Cochímí 

populations as following a seasonal or annual round where major water sources served as 

central residential and cultural centers (Aschmann 1959).  These central residential areas—
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or rancherías—were prominent along the Gulf and Pacific Coasts where marine resources 

and an insured water supply could support larger populations.  Rancherías would typically 

include multiple related nuclear families ranging between 50 to 150 individuals (Aschmann 

1959).  During seasonal resource shortfall, a ranchería would disperse and move in 

autonomous, single family units across the inland areas to hunt mammal and harvest agave 

among other vegetable resources.  This typically occurred in the early Spring (Aschmann 

1959).  

 

Massey (1966) considers the Comondú Culture as beginning around A.D. 1000 and 

continuing though the ethnohisoric and Spanish contact period.  The temporal and spatial 

extent of the Comondú cultural area correlates temporally to Aschmann's (1959) 

ethnohistoric Cochímí, but extends further north.  Artifacts commonly associated with 

Massey's Comondú Culture include diagnostic triangular and serrated side-notched 

projectile points, a large split-stem (i.e. bifurcated) projectile point form, olivella shell beads, 

tubular stone pipes, metates, bone awls and cordage techniques—the latter unique to the 

late Holocene period of the Central Desert region (Massey 1966).  

 

Ritter's (1998 and 2006) research along the Gulf Coast at Bahía de los Angeles conforms to 

Aschmann's and Massey's central ranchería seasonal round.  Data from his research 

included evidence for a high concentration of of cultural features—including burials, rock 

alignments, and higher frequencies of suggested late Holocene sites located north and 

south of the bay.   

 

While this recorded ethnographic pattern likely conforms to most of the late Holocene 

archaeological record in the Central Desert, it is difficult to predict how far back in time this 

pattern persists.  Bryan and Gruhn's (2001 and 2005) data from Abrigo Paredón supports a 

similar mobile transhumant use of both coastlines and interior plateau/pluvial basin areas 

since the early Holocene.  While no evidence exists for the larger, centralized ranchería in 

the late Pleistocene and early Holocene periods, movement of small groups across the 

Central Desert landscape exploiting both aquatic and terrestrial environments is supported.  

Late Pleistocene and early Holocene exploitation of aquatic and terrestrial resources is 

similarly supported on Isla Cedros.  Evidence for middle Holocene occupation of the Central 

Desert is sparse.  However, results from Moriarty's (1968) excavation at a large shell 
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midden at Bahía de los Angeles suggest the centralized ranchería pattern reaches back to 

at least the middle Holocene period. 

 

Moore's (1999, 2001 and 2006) PASE investigations located on the Pacific Coast and inland 

along the Arroyo Rosario resulted in the identification of multiple residential sites including 

shell and tool manufacture locations, shell middens with and without evidence of lithic tool 

manufacture, specialized agave roasting and processing sites, and a single rockshelter 

(Moore 2001 and 2006).  Further inland, PASE archaeologists recorded a site 38 km inland 

on a tributary of the Arroyo Rosario. This site included lithic artifacts, Pacific Coast marine 

shell and cockleshell originating from the Gulf of California.  To Moore (2001), this pattern 

reflects a generalized adaptation of small groups of foragers to a trans-peninsular land use 

pattern termed the mobile ranchería model (Moore 1999). 

 

Synthesis and summary of CDEPP data 

Results of the CDEPP data can be correlated with other existing archaeological data to 

establish a cultural-historical model for the Central Desert region of Baja California, Mexico.  

Unfortunately, the CDEPP data is lacking absolute chronological samples for the late 

Pleistocene through middle Holocene periods.  However, morphologically similar artifact 

assemblages were recovered that corresponds to previous studies that include absolute age 

estimates— Abrigo Paredón, Isla Cedros, and Bahía de los Angeles among others.  Based 

on the artifact assemblage recovered during CDEPP field seasons, and previous research 

conducted in the region, a cultural-historical model can be reliably established for the 

Central Desert region.  This model includes three cultural phases that are related spatially 

and temporally across the region by distinct archaeological components—Laguna Pintada Ia 

and Ib, Laguna Pintada II, and Laguna Pintada IIIa and IIIb.  An overview and description of 

the ordering of phases and related components is presented below and in Table 8.1 and 

Figure 8.1.  While the cultural components are initially based on stratigraphically distinct and 

buried contexts, the majority of evidence is present in poor archaeological contexts—

deflated palimpsest deposits (Figure 8.2). 

 

Evidence for late Pleistocene and early Holocene occupation of the Central Desert is based 

on diagnostic lithic technological systems correlated with those absolute dated components 

on Isla Cedros (Des Lauriers 2006 and 2010) and Abrigo Paredón (Bryan and Gruhn 2002 

and 2005).  Based on current data, it is unclear what differentiates late Pleistocene and 
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early Holocene populations, but there appears to be little difference in land use patterns or 

technological organization.  Lithic technological organization appears to be similar including 

stemmed, foliate and crescent projectile point forms produced from a diagnostic core design 

among other lithic by-products (i.e., pre-determined macroblades and blade-like flakes).  It 

should be noted that fluted bifaces—known to be diagnostic of the late Pleistocene 

throughout North America were not observed during the CDEPP fieldwork.  Laguna Pintada 

I phase sites are associated with late Pleistocene-early Holocene transition occupation of 

the Central Desert, and are composed of distinct archaeological components from El Econo 

Rockshelter, LP-01, T-2-01, and the transect T-06 locality.  These components are similar in 

assemblage composition and diversity throughout the CDEPP research area and are the 

result of a related land use strategy.  The phase is sub-divided into the Laguna Pintada Ia 

(stemmed and crescent morphologies) and Ib phases (foliate and crescent morphologies).  

Previously recorded sites with similar components include Abrigo Paredón and multiple 

locations on Isla Cedros.  Together, these sites include assemblage composition and are 

currently considered the earliest evidence for prehistoric occupation in the Central Desert 

(see Table 8.1).   

 

Information regarding middle Holocene cultural occupation in the Central Desert is rare due 

to region-wide taphonomic processes (Davis 2003a and 2006).  A single middle Holocene 

component has been recovered by Des Lauriers (2010) on Isla Cedros, but diagnostic 

artifacts are lacking from the component.  Moore (1999 and 2006) recovered multiple 

absolute age estimates on middle Holocene occupations along the Pacific Coast associated 

with ephemeral residential sites including shell middens, lithic scatters and agave roasting 

and processing sites. While few diagnostic lithic artifacts were recovered during the PASE 

field sessions, a single corner-notched “Elko-like” series projectile point was recovered on 

the surface of a middle Holocene-dated shell midden.  Importantly, Moore (2006) recovered 

a Gulf derived cockleshell circa 38 km inland of the Pacific Coast suggesting an early 

transhumance use of marine and terrestrial environments.   
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Table 8.1. Description of newly identified cultural components for the Central Desert. 
Phase/Component Description   AGE 
Laguna 
Pintada Ia-Ib / EE I  

 

Artifacts associated with component EE-1 include foliate projectile 
points and core reduction technology morphologically distinct from 
upperlying archaeological components.  Core reduction observed for 
EE-1 occupation includes earlier stages of core reduction using fine-
grained basalt and dacite raw material.  Additional cultural material 
associated with EE-1 rockshelter occupation includes palimpsest 
deposits on the surface surrounding the rockshelter.  For example, a 
discrete concentration of large, centripetal core reduction debitage 
associated with foliate and crescent shaped projectile points are 
located just outside of chamber two and are likely chronologically 
and culturally related.   
 

Unknown, 
likely 
corresponding 
to middle 
Holocene or 
early 
Holocene 
component at 
Abrigo 
Paredón 

Laguna 

Pintada IIIa / EE II 
 

Component EE-2 deposits include a large side-notched projectile 
point directly associated with a hammerstone.  Component EE-2 is 
stratigraphically separated from EE-1 by an unconformable contact.  
The vertical distance of components EE-1 and EE-2 is limited to 4 cm 
and suggests an appreciable amount of time for a period of soil 
development following the deposition of component EE-1.   
 

1134±30; 
1366±27; 
1457±21  

Laguna  
Pintada IIIb / EE III 

Artifact assemblage with small triangular projectile points—similar in 
morphology to the Guerrero Negro series—an emphasis on a 
multidirectional or amorphous core-and-flake reduction strategy, and 
a consistent use of locally available quartzite and basalt toolstone. 
Organic remains include ornamental items and food refuse. 
Ornamental items such as Olivella shell beads and grooved bone 
pendants were recovered in chamber number 1, while all rockshelter 
chambers and excavation units contained prevalent food remains of 
Pacific Coast clam and mussel shellfish species, fish vertebrae, and 
splintered small mammal and fractured ungulate bone. Importantly, 
the transport of seafood—particularly the transport of less preserving 
fish species—suggests direct use of the coastal environments and a 
trans-peninsular or transhumant use of the Central Desert region.  
Component EE-3 represents the most extensive and intensive use of 
El Econo Rockshelter.  
 

440±20; 
605±25 

Laguna

Pintada IIIb / EE IV 
Multiple small, stemmed and side-notched projectile points are 
surficially exposed and recovered in the upper 5-to-10 cm. Little 
difference exists in overall toolkit diversity, lithic technological 
organization and subsistence remains between EE-4 and EE-3 
components. However, EE-4 and EE-3 components are 
stratigraphically segregated.  
 

120±26; 
188±26; 
219±21 

Laguna  

Pintada Ib  / LP I  
 

Lithic assemblage includes formal core design including Levallois-like 
centripetal forms and unidirectional cores as well. Emphasis is on 
production of pre-determined macroblade and flake products. These 
by-products were formally modified into foliate and crescent-shaped 
projectile points and formal and non-formal modified macroblade and 
flake tools. While the centripetal core and crescent-shaped projectile 
point palimpsest deposit does not have any direct association with 
buried, intact components, this cultural deposit is morphologically 
similar to component LP-1 and pre-dates late Holocene occupation 
at the site. LP-I likely reflects a middle Holocene to early Holocene 
occupation of the site. 
 

Unknown, 
likely 
corresponding 
to middle 
Holocene or 
early 
Holocene 
component at 
Abrigo 
Paredón 

  Cultural component LP-2 is stratigraphically positioned between LP-1 
and LP-3 cultural components—within the Bw1 horizon—although its 

632±25 

LP-01

EL

 

ECONO

samuelcwillis


samuelcwillis


samuelcwillis




 
 
 
 

217 

 
 
 
 
                   

Table 8.1. Description of newly identified cultural components for the Central Desert. 
Phase/Component Description   AGE 

Pintada
  
IIIa

 
/

 
LP

 
II

 vertical isolation from the upperlying LP-3 is not completely 
understood at present. Core reduction and debitage analysis are 
similar to both components with both differing measurably with the 
earliest LP-1 occupation deposits. Core reduction was unprepared 
with multidirectional forms consistently observed and debitage 
focused on flake products. A large side- possibly corner-notched 
projectile point form was recovered in situ below a component 
containing a Guerrero Negro-like specimen (Component LP-3). 
 

Laguna  
Pintada IIIb / LP III 

Cultural component LP-3 is stratigraphically positioned just below the 
surface within the AB horizon. Core reduction and debitage analysis 
are similar to the LP-2 component and based on multidirectional core 
reduction for the production of flake blanks.  A single Guerrero 
Negro-like projectile point is associated with component LP-3. A 
chronometric age estimate for component LP-3 includes a late 
Holocene age of 553±27 RCYBP. However, this component likely 
post-dates this age estimate as the component LP-3 assemblage is 
limited to the surface and immediate AB horizon. The late Holocene 
age estimate was recovered just below the AB-Bw1 transition. 
Hence, component LP-3 is likely younger than this age estimate, but 
not by an appreciable amount. 

553±27; likely 
corresponding 
to El Econo IV 

 

 

Based on CDEPP data, two potential middle Holocene diagnostic projectile points were 

recovered in situ and underlying late Holocene components—the latter with absolute age 

estimates.  A corner-notched biface with a bifurcated basal margin and two large side-

notched projectile points were recovered in situ and below components containing Guerrero 

Negro-like specimen (Component LP-3 and EE-3).  While not completely understood at this 

time, and based on previous research in the Central Desert and surrounding regions (Moore 

2006), it is possible that these large side- and corner-notched projectile points are 

representative of middle Holocene occupation of the Central Desert and are considered the 

Laguna Pintada II Phase.  Based on the results of the excavations, potential middle 

Holocene core reduction was non-formal with multidirectional forms consistently observed in 

stratigraphic association with these projectile points.  Based on previous research within the 

surrounding regions, intensification of plant processing—namely agave—occurred during 

this period and is further differentiated from earlier time periods (see Table 8.1; Figure 8.1).  

 

The most robust evidence for prehistoric occupation of the Central Desert includes cultural 

material and features associated with the late Holocene associated Laguna Pintada III 

phase.  This phase is sub-divided into Laguna Pintada IIIa—pre-ethnographic late Holocene 

populations—and Laugna Pintada IIIb—ethnographic Cochímí populations.  Components 

Laguna 
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EE-3 and EE-4 at El Econo Rockshelter and component LP-3 at site T-4-01 include 

evidence of numerous and recurring late Holocene occupations within the CDEPP research 

area.  Earlier late Holocene occupations at El Econo rockshelter and T-4-01 include 

evidence for small triangular projectile points—similar in morphology to the Guerrero Negro 

series (Ritter and Burcell 1998; Des Lauriers 2010)—an emphasis on a multidirectional or 

amorphous core-and-flake reduction strategy, and a consistent use of locally available 

quartzite and basalt toolstone.  Organic remains recovered from component EE-3 deposits 

include ornamental items and food refuse.  Ornamental items such as Olivella shell beads 

and grooved bone pendants were additionally recovered.  Food remains included Pacific 

Coast clam and mussel shellfish species, fish vertebrae, and splintered small mammal and 

fractured ungulate bone.  Processing of these food resources was common as evidenced by 

numerous groundstone fragments.  The younger, or Ethnohistoric period Cochímí 

occupation of the Central Desert—the Laguna Pintada IIIb phase—includes similar cultural 

deposits to that of Laguna Pintada IIIa excepting for the appearance of multiple small, 

stemmed and side-notched projectile points (see Table 8.1; Figure 8.1). 

 

Overall technological organization observed throughout the Central Desert is considered to 

reflect the manufacture and use of an overall generalized form supplemented with serial 
(specialized) traits (i.e., in terms of the Binfordian concept).  This can be considered as a 

fusion of generalized and specialized toolkit characteristics.  Following Nelson (1991), we 

expect that a generalized toolkit will include elements of maintainability, transportability, and 

multifunctionality.  The observed emphasis on biface manufacture, coupled with 

conservative and portable core forms (i.e., centripetal), is reminiscent of Kelly’s (1988) and 

Kuhn’s (1995) discussion of the inherently generalized nature of bifacial tools and certain 

formal core forms.  Specialized traits observed within multiple CDEPP lithic assemblage 

include: a proportional formal tool to non-formal tool ratio; a diverse tool assemblage; 

standardized or serial core forms including Levallois-like centripetal and unidirectional 

designs; and, heavy, less transportable, and non-versatile tool forms including cobble tools 

and groundstone.  These specialized tool forms are indicative of more logistical/ semi-

sedentary site assemblages and correspond to our interpretation of sites such as El Econo 

Rockshelter and Cueva del Taller as centralized residential occupations, or rancherías.  

Support for this contention is revealed in a high debitage-to-core ratio; a diverse toolkit; the 

presence of multiple hearth features (Feature G-1 at El Econo Rockshelter, multiple features 
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in Laguna la Guija); non-portable groundstone; and, previous archaeological syntheses 

supporting a mobile ranchería pattern.  

 

That initial late Holocene foragers in the Central Desert employed facets of generalized and 

specialized design into their lithic technological organization informs our understanding of 

regional land use during this time period.  Bryan and Gruhn (2002 and 2005) and Moore 

(1999, 2001 and 2006) propose a transhumant-like land use system or mobile ranchería 

model for Central Desert prehistoric populations.  Use of different resource catchment areas 

may have been needed to deal with low environmental productivity or heterogeneous (i.e., 

low density and widely spaced) resources that limited forager carrying capacity in the 

surrounding landscape.  Additionally, this form of technological organization appears to have 

a broad diachronic and synchronic record in the Central Desert region, likely in use since the 

late Pleistocene-early Holocene transition (Des Lauriers 2010). Information currently 

available regarding post-Pleistocene environmental conditions within the Central Desert 

indicates that region-wide lake desiccation and onset of desertification were initiated by circa 

7450 BP (Davis 2003a and 2006).  Aside from direct evidence that late Holocene Central 

Desert peoples used certain resources at specific locations, we have little information on 

how resources were structured and distributed within the Central Desert during the late 

Holocene.  Therefore, if El Econo Rockshelter does represent a remnant extensively 

occupied ranchería, then it can be suggested that some form of logistical, task-specific 

mobility system was likely used for resource acquisition.  As Ames (2002:20) states: 

collectors move resources to people. 

 

The Mobile Ranchería Pattern: a transhumant land use strategy  

Evidence for specific subsistence activities and resource procurement is consistently 

evidenced in the Central Desert prehistoric record.  In many cases, evidence for use of 

marine, animal, and toolstone resources is in direct association with the archaeological 

record.  In other cases, while direct evidence may be lacking, cultural deposits in specific 

contexts may leave little logical doubt for a specific resource procurement activity.  

Presented below are data pertaining to prehistoric subsistence patterns as supported or 

assumed through the CDEPP findings.  
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Terrestrial Resources 

Evidence for hunting game is ubiquitous throughout the CDEPP research area and the 

larger Central Desert region including lithic assemblages with finished projectile points and 

steep-edged, formally modified flakes and macroblades.  In many cases, projectile points 

are broken and, in some instances, indicative of impact fractures.  Direct evidence for 

mammal hunting and processing include T-7-03 and El Econo Rockshelter.  Two burnt 

femur fragments of unidentified artiodactyl were observed to be directly associated with a 

discrete quartzite-dominated lithic scatter at site T-7-03.  This cultural deposit was exposed 

on the ground surface of Mesa Picacho (transect T-8, Study Region 2).  However, given the 

stable characteristic of the landform's surface and the discrete association of the lithic 

artifacts and faunal remains, there is little doubt that the lithic and bone scatter represent a 

task-specific hunting and processing location.  A late Holocene chronometric age estimate 

for the faunal material includes 201±21 B.P. (D-AMS-006793). Ungulate and small mammal 

species—including Desert Kangaro Rat (Dipodomys deserti) and Desert Cottontail 

(Sylvilagus auduboni) were common to all cultural components at El Econo Rockshelter.  

Components EE-II, EE-III, and EE-IV span in age from 188±26 to 1457±23 B.P. and are 

associated with hunting and processing of various fauna species.  Species of small game to 

large ungulate was likely obtained from the surrounding interior plateau area and 

transported back to the occupation sites.  

 

Other animal resources taken with finished bifaces may include select bird and marine 

species.  Nicholas (1998) notes avian species are specifically attracted to wetland 

environments, and were likely available in substantial numbers surrounding the pluvial lakes 

of the Central Desert during wet cycles.  While regional lake desiccation did occur following 

7450 B.P, subsequent winter precipitation would result in ephemeral fill events of the pluvial 

basins resulting in increased faunal and floral exploitation of these wetland systems, and 

likely including avian species.  

 

Excavation at El Econo Rockshelter recovered a modest amount of avian remains likely 

suggesting periodic late Holocene exploitation of bird populations along the Western Playa.  

While it is not clear if lithic projectile points were used to hunt bird at El Econo Rockshelter, 

this resource was exploited in some manner and processed at the site by late Holocene 

forager populations.  In other regions of the Far West, avian hunting is not restricted to 

projectile weaponry systems, and there are multiple strategies for capturing and/or hunting 
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bird including standing nets (i.e. built features) and bola stones (Nelson 1998; Cressman et 

al. 1960).   

 

In addition to hunting implements, evidence for extensive faunal processing activities is 

present within the lithic assemblages recovered in excavated and surficial contexts at 

multiple locations within the CDEPP research area.  Formal modified flake/blade tools 

regularly include steep edge retouch and graver-like tips—likely an indicator of osseous tool 

production and modification and faunal processing (i.e. hide scraping).   

 

Marine Resources 

An important facet of many Central Desert sites is the presence of lithic toolkits in 

association with marine environments—those CDEPP sites located in Study Region 3.  In 

some cases, marine resource exploitation is directly associated with lithic assemblages at 

inland settings—El Econo Rockshelter and Site LP-01 among others—in Study Region 2 

(Table 8.2).  Direct evidence for fishing activities and shellfish harvesting is present at El 

Econo Rockshelter including Pacific varieties of mussel, clam, Chione, abalone, and 

unidentified fish species.  Marine shell originating from the Gulf of Califorinia was not 

recovered during pedestrian survey or excavation during the CDEPP.  However, early 

Holocene and late Holocene cultural components associated with Gulf of California shellfish 

remains have been recovered within and surrounding the CDEPP research area (Bryan and 

Gruhn 2001, 2005; Moore 2006).   

 

That lithic toolkits are limited to terrestrial-adapted orientation is a recurring implicit and a 
priori assumption of lithic technology studies in North America.  Carlson (1998) opposes this 

view suggesting lithic tools including artifacts such as drills, pebble/cobble tools, and 

projectile points could just as easily represent part of a an aquatic adapted technology.   

Other researchers studying hunter-gatherers in coastal and riverine environmental contexts 

have acknowledged this as well (Bennyhoff 1950; Kuang-Ti 2000).  Bamforth (1991) notes 

many forager technological systems were designed to be adaptive to the local 

environmental condition (Bamforth 1991).  Locations with smaller fish in shallow water, for 

instance, will require simpler, non-modular gear such as bone or wood bi-points, bi-pointed 

gorges, net sinkers, and seine nets.  Larger fish, typical for deeper and swifter waters, would 

likely require more specialized and modular equipment such as large mesh gill nets, net 
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mesh gauges, composite or toggling harpoons or hooks (Ames and Maschner 1999; Walker 

2000).   

 

Table 8.2. Marine resource by level at El Econo Rockshelter. 

Level Mytilus 
californianus 

Tivela 
stultorum 

Haliotis 
corrugata Chione sp. unidentified 

shell n 

surface 71.7 77.5 0 5.3 7.2 0 

0-10cmbd 112.9 125 5.6 0 59.4 302.9 

10-20cmbd 57 60.3 1.1 0 9.1 127.5 
20-30cmbd 41.7 0 0.8 19.1 3.8 65.4 
30-40cmbd 38.1 7.2 0.1 0 0 45.4 

40-50cmbd 50.7 5.1 1.3 0 0 57.1 

50-60cmbd 36.8 0 0 0 0 36.8 
60-70cmbd 36.5 0 0 0 0.5 37 

70-80cmbd 12.9 0 0 6.3 0 19.2 

n 458.3 275.1 8.9 30.7 80 691.3 

 

 

If we accept Bamforth’s (1991) reasoning, the remnant toolkits recovered at excavated sites 

El Econo Rockshelter and LP-01—including and those palimpsest deposits observed during 

pedestrian survey—should reflect a generalized adaptation to both terrestrial and 

littoral/neretic marine environments.  Therefore, it may be appropriate to consider the 

common Central Desert lithic assemblage as a generalized technological organization 

equally adapted to extracting aquatic resources as well as those from terrestrial contexts. 

For example, substantial evidence of a generalized toolkit—including centripetal core 

design, stemmed and foliate projectile points and formal unifacial tools—has been directly 

associated with late Pleistocene and early Holocene marine utilization on Isla Cedros (Des 

Lauriers 2010).  Results from pedestrian survey in Study Region 3 included a high 

frequency of lithic assemblages directly associated with a marine and lagoon environment. 

 

Plant Resources 

Plant resources were undoubtedly processed and used for food and manufacturing 

purposes by Central Desert foragers.  This is well documented for ethnohistoric populations, 

where plant species are documented to have comprised up to circa 57 percent of the 



 
 
 
 

223 

 
 
 
 
                   

Cochímí annual diet (Aschmann 1959).  Cultural features identified at locations T-9-01 

(Feature T-9a) and T-9-02 (Feature T-9b) appear to be agave processing features similar to 

previously recorded cultural features recorded for the Central Desert (Ritter 1978 and 2006; 

Moore 2001 and 2006).  A radiocarbon estimate on charcoal of 1464±22 B.P. (D-AMS-

006789) was obtained from Feature T-9a.  A large metate fragment was directly associated 

with Feature T-9b at location T-9-02 and further supports the processing of plant 

resources—likely agave—at the southern margin of Laguna la Guija (see Figure 5.5).  

Refitted large metate fragments were additionally recovered from the EE-IV component at El 

Econo Rockshelter in association with a charcoal and ash lens.  The EE-IV component is 

securely dated to the late Holocene period with tightly bracketed age estimates of 120±26 

B.P. (D-AMS-005556), 188±26 B.P. (D-AMS-005546), and 219±21 B.P. (D-AMS-006794) 

respectfully. 

 

Indirect evidence for processing and consumption of vegetable resources in the CDEPP 

research area is based on lithic toolkit composition at specific locations. In addition to 

groundstone—common to the interior areas of Study Region 2—the most likely indicator of 

vegetable processing in the CDEPP research area is the presence of cobble tools.  Cobble 

tools include uni-marginal and bi-marginal reduction forms, with the majority of these use-

edges indicative of battering.  While cobble tools are assumed to have served a variety of 

functions—including canoe construction, faunal and marine resource processing (Des 

Lauriers 2006 and 2010)—they were likely used for plant processing as well.  This is 

supported by numerous cobble tools associated with multiple shell middens along the 

Pacific and Gulf Coasts. 

 

In the absence of direct information on resource structure, we can hypothesize on the nature 

of late Holocene resource base by considering how demography and seasonality within a 

hyper-arid desert region may have imposed a pattern upon resource availability.  Under 

these environmental conditions, extreme resource shortfalls during certain periods of the 

year, and consumer-induced stress on local resource abundance due to population 

aggregation at centralized rancherías, may have created significant economic stresses—

specifically water availability—that could only be alleviated by a transhumant use of the 

landscape.  That is, at times of environmental shortfall—the Spring season according to 

Aschmann (1959)—intensive occupied sites, or rancherías, would have disbanded during 

these periods into smaller single family units moving in a highly mobile residential pattern 
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across the landscape.  Short period occupations would continually be established in multiple 

environmental settings and for various resources.  Ideally, this residential and land use 

pattern should result in multiple ephemeral and superimposed  cultural deposits (Figure 8.2).  

A highly mobile residential trans-peninsular land use pattern throughout multiple 

environments, and in contrast to the more centralized, and repeatedly occupied rancherías, 

may have been adopted as a strategy to counter seasonal resource shortfalls during the late 

Holocene and likely earlier time periods.  Having a dual residential pattern exhibiting both 

semi-sedentary and highly mobile residences—or a mobile ranchería pattern—should result 

in an archaeological record exhibiting specific locations with evidence of extensive cultural 

deposits and those locations exhibiting ephemeral cultural deposits resulting from short 

duration camps.  

 

Framework of a cultural-historical model 

The prehistoric record for the Central Desert region includes three cultural phases—Laguna 

Pintada Ia and 1b, Laguna Pintada II, and Laguna Pintada IIIa and IIIb.  These phases are 

identified and proposed based on results of the CDEPP findings and their correlation with 

previous investigations conducted throughout the region.  Laguna Pintada Ia-Ib Phase 

represents the earliest and consistent evidence of occupation of the Central Desert and 

dates from 10500 to 8000 B.P.  Middle Holocene occupation of the region is initially termed 

here as Laguna Pintada II Phase.  There is likely cultural and technological variety within 

this phase.  However, limited field research, coupled with erosional processes following 

region-wide lake desiccation, has resulted in a limited data set for this time period.  Based 

on projects surrounding the CDEPP research area, the Laguna Pintada II Phase includes 

regional occupation from ca.7900 to 3000 B.P.  Late Holocene cultural deposits are 

associated with the Laguna Pintada IIIa and IIIb Phases.  These phases represent the most 

extensive evidence for forager occupation throughout the Central Desert, coinciding with the 

onset of desertification and modern climatic trends.  Laguna Pintada IIIa-IIb occupation 

dates from 3000 B.P. to European contact.  These phases are defined by distinct intra-

assemblage homogeneity—in terms of assemblage diversity, composition, and 

technological organization—and that were consistently observed within the archaeological 

record across the Central Desert (synchronically) and within specific time periods 

(diachronically).  Together, the identification of these cultural phases—consisting of 

numerous and similar contemporaneous cultural components—serve as an initial cultural-
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historical model constructed for the Central Desert region.  Future research will undoubtedly 

expand and refine this model. 

 



	

	

 

Figure 8.1: Cultural-historical model for the Central Desert Region, Baja California, Mexico.	
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Figure 8.2: DEM-produced overview of the CDEPP research area and the distribution of surficial palimpsest cultural deposits (A), and representative cultural deposition scenarios for the CDEPP research area (B).  
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CHAPTER 9: CONCLUSION AND FUTURE DIRECTIONS FOR CENTRAL DESERT FORAGER 
RESEARCH 
 

Summary 

This dissertation has attempted to identify and analyze the archaeological record for the 

Central Desert region of Baja California, Mexico through the construction of a useful 

cultural-historical model.  It is understood that this method of archaeological research is 

somewhat dated when considering the more recent theoretical developments that have 

occurred in the discipline.  However, this approach continues to serve as a fundamental 

requirement in regions lacking a precise diachronic and synchronic archaeological record. 

Cultural-historical methods are limited, however, and do not offer much in the way of 

interpretation.  By acknowledging this fact, a cultural-historical model can be improved 

using a multi-disciplinary approach such as processual studies (lithic analysis, spatial 

analysis) and geoarchaeological methods (soil geomorphology, post-depositional 

processes).  The CDEPP applied this multi-disciplinary approach to attempt a better and 

more informed understanding of past foragers and their environment in the Central Desert.  

The dataset used for this study was recovered from multiple locations within the region 

through pedestrian survey and sub-surface excavated contexts. Information gathered from 

these different analyses have been synthesized in order to construct a cultural-historical 

model for the Central Desert region.   

 

Conclusion 

Archaeological survey and excavation was conducted within the northern state of Baja 

California, Mexico to establish a reliable prehistoric record for the Central Desert region 

across space and through time.  The Central Desert Early Prehistory Project (CDEPP) 

establishes a chronometrically supported cultural-historical model for the Central Desert 

and correlates these findings to previous research undertaken throughout the region.  The 

CDEPP establishes a cultural-historical model using five methods including conducting a 

trans-peninsular pedestrian survey, conducting sub-surface excavations at select 

locations, locating and documenting the distribution of prehistoric cultural deposits, and 

where possible, associating these findings with absolute or relative age estimates, and 

using geomorphology, soil, and environmental data to place these archaeological 

assemblages in their past and present depositional contexts.  Findings from the CDEPP 

suggest an overall technological organization was used by Central Desert foragers through 
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much of prehistory and dominated by a generalized toolkit design―supplemented with the 

manufacture of serial products including macroflake and macroblade products of 

predetermined size―and, to a lesser extent, specialized attributes.  Use of both 

technological strategies reflects a stochastic land use pattern that was, to some extent, 

conditioned by local environmental shifts resulting from changes in global climate patterns. 

Attributes of a generalized toolkit design observed in the CDEPP lithic assemblages include 

maintainability, transportability, and multifunctionality.  Foragers placed emphasis on the 

production of formal and non-formal lithic tools derived from portable core-and-flake and 

core-and-blade techniques.  The latter included the serial production of macroflakes and 

macroblades of predetermined sizes.  Specialized attributes observed within the CDEPP 

data include a proportional formal tool-to-non-formal tool ratio, specific assemblages having 

a high diversity of artifact types, and use of heavier, less transportable, and non-versatile 

tool forms including cobble tools and groundstone.  That early foragers in the Central 

Desert, particularly late Holocene groups, employed a technological organization with 

elements of both generalized and specialized design informs our understanding of regional 

land use during this time period―a transhumance-like mobile ranchería model.  Varying use 

of resource catchment areas may have been needed to support fluctuating forager group 

sizes during seasonal resource abundance (logistical or semi-sedentary residential patterns) 

and periods of low density and widely spaced resources (high residential mobility).  These 

varying land use strategies are evident in the distribution and types of archaeological 

materials, diversity of artifact assemblages, and the technological organization used at 

specific locations.  Findings from the CDEPP reveal a cultural-historical model defined by a 

consistent diachronic and synchronic pattern of forager technological organization and land 

use for the Central Desert region, likely established during the late Pleistocene-early 

Holocene transition.  

 

Existing gaps in knowledge and future directions for Central Desert research 

The Central Desert remains at an initial stage of fully understanding past foragers of the 

region.  Chronological control does exist for the region and spans the entirety of human 

occupation from the late Pleistocene through the late Holocene and ethnohistoric periods.  

However, these age estimates are few in number and spatially scattered.  A cultural-

historical model has been proposed, and understanding the variation of past forager land 

use and social and technological organization at a regional scale has been improved.   

However, the current state of the region’s archaeological record remains in a state of 
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development and additional work will need to be conducted to further refine our knowledge 

of past aboriginal societies in the Central Desert region.  Research should be focused on 

expanding our knowledge of the socio-ecological record and correlating this data to 

surrounding regions within the Baja California peninsula.  Field research will be required in 

the form of excavation and absolute dating of intact, buried cultural components.  Surveying 

and mapping surficial cultural deposits should continue with future surveys placing emphasis 

on the distributional analysis of cultural deposits including the correlation of this data to well 

dated cultural components where possible.  In order to create a meaningful and refined 

archaeological record of Central Desert foragers, development of improved methods will be 

required to better understand the temporal and spatial significance of palimpsest deposits 

within the local paleoenvironmental and geomorphic contexts in which they are recovered.  
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Debitage Analyses Methods 

The CDEPP lithic debitage sample includes the entire debitage assemblage from the 2009 

and 2011 survey and excavation artifact assemblages.  The lithic debitage assemblage is 

subjected to individual attribute analyses and aggregate, or mass oriented methods.  By 

using multiple lines of evidence generated from independent analytical methods, it is hoped 

a general pattern will emerge from the lithic population allowing for a better understanding of 

past technological organization and reduction trajectories used by past occupants of the 

CDEPP research area (Andrefsky 1998; Kelly 2001; Magne 2001; Pecora 2001; Odell 

2004).   

 

Applying both aggregate and individual attribute-based analyses to the CDEPP lithic 

debitage assemblage is considerate of technological variability within the assemblage.  

Comparison of individual flake characteristics to broader patterns observed at the 

assemblage level allows for an integrated understanding of technological organization 

practiced throughout prehistory across the CDEPP research area: the stages of the 

reduction trajectory; the types of core reduction techniques; toolkit organization; and, 

ultimately site function (Connolly 1999).  All lithic analyses used in this dissertation are 

based on macroscopic observations under 10x magnification or less.  Microscopic study (i.e. 

use wear analysis) was not performed on the CDEPP lithic assemblage due to time 

constraints.  This method should be considered for future studies.  Specific methods of 

macroscopic lithic analysis are discussed in detail below. 

 

Lithic debitage analyses used for the CDEPP assemblage include typological, attribute, and 

aggregate oriented methods.  Typological analyses including a free-standing typology, 

observation of the presence or absence of cortex, and a technological typology are used to 

observe specific attributes for each piece of debitage and are useful for determining stages 

of reduction, emphasis on core reduction and/or tool production, and the identification of 

specific lithic technologies (Andrefsky 1998; Odell 2004).  Aggregate or mass analysis 

includes size and weight categories and may determine between early, middle, and late 

stage lithic reduction trajectories.  Emphasis on core reduction or tool production within an 

assemblage may also be determined using aggregate analysis (Magne 2001; Ahler 1989).  

This approach is a rapid and efficient method for studying debitage populations (Andrefsky 
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1998; Odell 2004).  The types of lithic debitage analyses used, and their expected inferential 

strengths, are described below. 

 

Free Standing Typology   

The free-standing typology, or “interpretation free analysis” (Sullivan and Rozen 1985), is 

both objective and replicable.  Each piece of lithic debitage in the CDEPP assemblage is 

inspected and placed into one of four categories consisting of the following: 1) complete 

flake, a flake with intact platforms, ventral surface, lateral margins, and distal end; 2) broken 

flake, a flake with an intact platform and ventral surface, and without intact  lateral or distal 

margins; 3) flake fragment, a flake without a remnant platform, but retaining at least one 

intact lateral or distal margin and ventral surface; and 4) shatter, debitage lacking any 

discernible platform, ventral surface, or intact margins (i.e. sometimes referred to as angular 

debris) (Sullivan and Rozen 1985).   

 

Table A.1: Summary of the types of debitage analysis methods and their suggested 
inferential strengths used for the CDEPP lithic assemblage. 
Analysis Method Level of Analysis Objective of Analysis Method 

Free-Standing Typology Attribute/Individual Identification of core reduction and/or tool production 

Cortex: 
presence/absence 

Attribute/Individual Differentiation between early, middle, and late stage 
reduction trajectories 

Technological Typology Attribute/Individual Identification of specific reduction technologies  

Size Class Aggregate/Mass Differentiation between early, middle, and late stage 
reduction trajectories in an efficient manner 

Weight Class Aggregate/Mass Differentiation between early, middle, and late stage 
reduction trajectories in an efficient manner 

pfc/dsc counta Attribute/Individual Identification of core reduction and/or tool production 

wgt/dsc ratiob Aggregate/ Attribute Identification of core reduction and/or tool production.  
Combines two analyses into a single measurement 

apfc/dsc = platform facet/dorsal scar; bwgt/dsc = weight/dorsal scar. 

 

This analysis may help to determine the range of reduction strategies implemented within a 

lithic assemblage.  Because it rests upon easily utilized categories that are replicable and 

objective, simple statements of behavior can be obtained by the analyst.  In general, 

Sullivan and Rozen (1985) suggest the following: 1) assemblages with a high degree of 

debris and complete flake percentages are representative of an early stage lithic reduction 

trajectory and core reduction; and, 2) assemblages with high percentages of broken flakes 
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and flake fragments represent a middle to late stage lithic reduction trajectory resulting from 

the maintenance and finishing of lithic tools.   

 

 
 

Cortex presence/absence 

This approach is based on the assumption that tools and debitage are the result of a lithic 

reduction process where; as the objective piece is further reduced, the resulting debitage 

becomes smaller and the cortex will be reduced in percentage of surface cover (Andrefsky 

1998).  To measure stages of lithic reduction through cortex amounts, debitage specimens 

are typically ranked as primary (i.e. 50-100 % cortex), secondary (25-50 % cortex), or 

interior pieces (i.e. less than 25 % cortex) (Andrefsky 1998).   

Yet, reliability of the cortex percentage is not a guaranteed constant for identifying reduction 

stages, as no universal measurement of cortex percentage exists.  Furthermore, accuracy 

for in the interpretation of reduction stages through cortex measurement solely depends 

upon an understanding of the original characteristics of the raw material utilized for tool and 

core production.  Connolly’s (1999) research at a quarry site in the Newberry Crater region 

of Oregon resulted in small frequencies of cortex where, in theory, raw material quarry 

locales should encompass a sizeable amount of cortex-bearing debitage.  Connolly (1999) 

found the majority of obsidian at the quarry source was naturally decorticated and therefore, 

evidence for early stage reduction based on cortex percentage was neither accurate nor 

applicable. 

 

Again, multiple lines of evidence should be used in lithic studies that accounts for the 

accuracy of this and other methodologies.  For our purposes, the simple presence or 

absence of cortex is recorded for all specimens in the CDEPP lithic assemblage.  Because 

the percentage index is highly subjective and time consuming (e.g. complete accuracy in 

recording the percentage of cortex of an artifact requires multiple linear measurements), the 

simple presence or absence of cortex, not the percentage, for each debitage specimen is 

recorded for the CDEPP lithic assemblage.  

 

Technological Typology   

A technological typology includes the identification of specific attributes on individual pieces 

of lithic debitage.  This analysis has the potential to infer human behavior and technological 
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organization at site CDEPP based upon certain attributes found within the lithic assemblage 

(Andrefsky 1998; Shott 1994).  Rationale for use of a technological typology for the CDEPP 

debitage assemblage is the ability for recognizing immediate behavioral and technological 

strategies from as little as a single artifact.  For instance, a bifacial thinning flake, or a flake 

that has been detached from a bifacial edge in order to shape or thin the objective piece, will 

typically retain a portion of the objective pieces’ bifacial edge at the platform (i.e. proximal) 

location.  Hence, identification of a bifacial thinning flake holds direct evidence for bifacial 

tool maintenance or production regardless of whether or not actual bifaces are present. 

 

Aggregate Analyses Methods  

Aggregate analysis, or mass analysis is a method of stratifying an entire debitage 

assemblage by some uniform criterion, then comparing the relative frequencies of debitage 

in each stratum”(Andrefsky 1998:126).Understanding the levels or stages of the reduction 

process assists in assessing the occupants’ behavior in the terms of how the site was 

utilized.  Aggregate analysis of lithic debitage is akin to the analyses just described.  Its use 

allows for rapid and efficient production of replicable data in regards to the stage(s) of lithic 

reduction (e.g. in relative terms of early, middle, or late stages) used by prehistoric 

occupants across the CDEPP research area.    

 

Aggregate measures comprised of debitage sizes(cm2)and weights(grams) are used for the 

CDEPP debitage assemblage.  Measures of weight have proven to be one of the more 

reliable debitage attributes (Odell 2004).  The reductive aspect of the lithic manufacturing 

process leads to assumptions that both debitage sizes and weights will cumulatively 

decrease as the stages of lithic reduction progresses (Ahler 1989).  Early stage lithic 

reduction sequences then, will tend to include higher percentages of larger sized and 

heavier debitage specimens when compared to later stage reduction junctures.  Late stage 

reduction junctures will tend to be dominated by lighter and smaller sized debitage (Ahler 

1989; Andrefsky 1998). 

With the present analysis, each individual specimen of debitage is measured for size.  Size 

classes include: 0-6 mm2; 6-13 mm2; 13-25mm2; 25-50mm2; and, >50 mm2.  Each piece of 

debitage is placed on an incremental circular grid containing the five size classes.  Following 

size segregation, each size class assemblage is placed upon a digital scale and its weight 

measured to the closest 0.1 g.  Patterns for both size and weight classes should coincide 
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with one another allowing for inference on the stage(s) of reduction and tool manufacturing 

process taking place at across the CDEPP research area.   

 

Attribute Analyses Methods 

This analysis is limited to platform-bearing flakes (PBF).  Attributes recorded for the PBF’s 

include those that have proven to be the most replicable, those most likely to provide 

evidence of location activity, reduction trajectory stages, and toolkit organization (Andrefsky 

1998; Odell 2004).  Specific attributes measured for the CDEPP PBF assemblage include:  

platform facet count, dorsal scar count, and technological types (see technological typology 

described above).  While other replicable attributes are easily identified and are equally 

informative (e.g. platform lipping, platform width, etc.), time constraints are a limiting factor to 

this analysis. Future research of the CDEPP lithic assemblage should include a more 

intensive attribute analysis of the debitage population. 

 

Dorsal Scar Count/Weight Ratio: 

A dorsal scar count and weight ratio (dsc/wgt) is used for a sample of the PBF debitage from 

the CDEPP assemblage, incorporating individual attribute and aggregate methodologies into 

a single measurement.  The dsc/wgt is calculated for each PBF and simply entails dividing 

the number of dorsal scars on a flake or blade by its weight.  Through lithic reduction 

experiments, Bradbury and Carr (2001:133) demonstrate: 1) the ability to make inferences 

on the level of tool production versus core reduction within an assemblage;  2) low dsc/wgt 

ratios are believed to relate to core reduction; and, 3) high dsc/wgt ratios represent tool 

production or maintenance activities.  Bradbury and Carr (2001:133) state “while many core 
reduction flakes exhibit multiple dorsal scars, the increased weight of these flakes means 
that they exhibit a lower ratio of dorsal scars to weight than those produced during tool 
production activities.” 
 

Formed Lithic Tool Analysis   

This section of our report of findings is concerned with the identification, quantification, and 

description of formal and non-formal formed stone tools within the CDEPP lithic 

assemblage.  This analysis excludes all lithic debitage.  The CDEPP formed stone tool 

analysis includes five basic categories: 1) cores; 2) bifaces; 3) formal and non-formal 

modified flake and macroblades; 4) crescents; 5) cobble/pebble tools; and, 6) groundstone.   

Larger theoretical issues concerning past human behavior such as generalized versus 
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specialized technological organization, sedentary versus mobile lifeways, and forager 

versus collector strategies may be clarified through formed stone tool analysis (Andrefsky 

1998; Binford 1979 and 1980; Bleed 1986; Pecora 2001; Torrence 1989; Winterhalder and 

Smith 2000).   

 

Core Analysis      

Cores are objective pieces retaining evidence for flake or blade removal (i.e. negative scars) 

and are analyzed as to their core design, which may be formal or informal.  Variation in core 

design includes bidirectional, amorphous/multidirectional, unidirectional, discoidal (i.e. 

radial), and bifacial (Kuhn 1995; Crabtree 1999; Odell 2004).  Identification of core designs 

within an assemblage may allow for direct inference to discrete technologies used by past 

human populations.  Multiple types of core designs are present within the CDEPP lithic 

assemblage and are discussed below. 

 

Cores, core fragments, and core-on-flakes will here be considered as a formal and 

systematic use of raw material for producing usable flakes or blades, and may have been 

use as tools themselves (e.g. core hammers, etc.) (Andrefsky 1998; Crabtree 1999). 

Following Andrefsky (1998:139), cores recovered from CDEPP are recorded metrically using 

a ratio of maximum linear dimension multiplied by its maximum weight; or: 

core size = MLD x core weight 

 

This measurement is objective, is representative of a true morphology, and is not dependent 

upon the rather anomalous shapes of many core forms (Andrefsky 1998).  A note on the 

ambiguity of core-on-flakes: while sharing morphological similarities with debitage (i.e. the 

original product of a core and includes a ventral surface, etc.), core-on-flakes are of sizeable 

dimension to have continued use as a core themselves (Stafford 1999; Brantingham 2003; 

Hoovers 2007).  

  

Biface Analysis      

Bifaces are objective pieces that have been reduced on the dorsal and ventral surfaces 

forming a bi-marginal edge (Andrefsky 1998; Crabtree 1999).  Bifaces are among the most 

common multi-purpose tools utilized by mobile hunter-gatherers in the Americas; whether 

small foraging groups or logistical, more sedentary populations (Johnson 1989).  The 

CDEPP biface analysis uses a bifacial reduction trajectory model based on multiple 
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researchers to understand the sequence of bifacial production at the site (Muto 1971; 

Callahan 1979; Johnson 1989; Andrefsky 1998; Connolly 1999).  Bifaces are categorized by 

early, middle, or late stages of manufacture based on certain criteria defined by the amount 

of reduction that has occurred on the biface as it progresses towards a final form (Andrefsky 

1998).  Specifically, this analysis will use a bifacial trajectory sequence based on the 

methods used by Johnson (1989) and Connolly (1999) and are presented below in Figure 

A.1.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A.1: Biface schematic used for the CDEPP assemblage based on methods by 
Johnson (1989) . 
 

Modified Flake/Blade Tool Analysis   

Flakes or blades modified through use or formal retouch are considered modified 

flakes/blades.  As mentioned above, formal modified flake tools are those that have enough 

significant and extensive retouch to alter the original flake or blade form (Tomka 2001).   

Non-formal modified flake tools are those whose modified edge is the result of utilization 

only (i.e. have not been manually retouched), and whose modified edge form has not altered 

the original flake characteristics (Tomka 2001).    

 

A host of metric measurements and morphological attributes are recorded for all modified 

flakes and include: 1) maximum linear dimension (length, maximum width, and maximum 
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thickness); 2) weight; 3) free-standing typology; 4) absence or presence of cortex; 5)  

number of tool edges; 6)  modified edge location (i.e. proximal, distal, right or left lateral 

margin); 7) tool edge characteristic (i.e. convex, straight, or concave); 8) modified edge 

angle; 9) retouch attribute (i.e. uni-marginal, one lateral edge modified, bi-marginal, two 

lateral edges modified, or combination flake tools exhibiting multiple modified edges in 

different locations); and, 10) retouch distribution (i.e. continuous or clustered).  Summaries 

of raw material, and linear and weight dimensions for formal modified flakes/blades and non-

formal modified flakes/blades are presented below. To make all observations consistent, 

modified flake tools are here analyzed with the platform area pointing down (i.e. towards the 

analyst) (Andrefsky 1998).  It should be noted the opposite is true of how debitage is 

recorded (i.e. distal portion pointing down towards the analyst).   

 

Cobble Tool Analysis 

The use of cobble and pebble tools throughout the prehistory of the Far West region is well 

documented from the inland and coastal regions.  While some scholars use the presence of 

cobble tools as delineating factors for some culture periods or cultural phases (e.g. Pebble 

Tool Tradition, Old Cordilleran Tradition, etc.), documented synchronic and diachronic use 

of these tool forms over virtually the entire Far West, especially in coastal environments, is 

problematic for cultural typology.  Indeed, much of the human prehistory of the Cordilleran 

spine of North America includes the ubiquitous use of this tool form (Butler 1961).  This 

homogeneity is undoubtedly due to the proliferate presence of fluvial and volcanic gravels 

available in this vast region.  Therefore, cobble tool use throughout the CDEPP research 

area is viewed here as simply the use of a plentiful and easily modified raw material, 

especially in the Punta Blanco study region, and is time transgressive. 
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APPENDIX B: EXISTING CENTRAL DESERT PROJECTILE POINT TYPOLOGIES 
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Relevant projectile point typologies previously developed for the Central Desert region 

 

The following is an inclusive list of descriptions and illustrations of the artifact forms 

published to date for the Central Desert region.  All descriptions are based on each author’s 

own typology.  These will later be assessed and discussed as to the relevance to the artifact 

and chronometric findings from the CDEPP. 

 

Guerrero Negro Series:  The most common projectile point recovered in the Three Sisters 

Lagoon area is what Ritter and Payen (1992) earlier defined as the Guerrero Negro series.  

This projectile point is typically a triangular form.  The majority includes a straight or slightly 

incurvate basal margin and thin cross-sections.  Variations include overall size of the 

projectile point and common serration on the blade margins.  Ritter and Payen (1992) 

subdivide the type into two sub-types based largely on weight and thickness.  However, this 

variation is more likely due to original flake-blank size and/or the extensiveness of 

resharpening.  If we consider the overall technological reduction sequence(s) responsible for 

producing these points—that is, if there is a cultural continuity of technological organization 

that is applicable to the Guerrero Negro series, then there is likely only a single “type” 

represented by this triangular form.  These triangular projectile points are manufactured on 

thin flakes that are removed from a core.  These cores are typically multidirectional forms.  

Hence, the variation in weight and thickness is more likely due to original core design and 

certain constraints imposed by raw material selection.   

 

Chronological placement of this series is presumed to be late Holocene based on 1) 

physical position on recent dune and alluvial landforms and their known association with 

groundstone, and 2) obsidian hydration readings.  While obsidian hydration should not be 

taken as absolute chronological dates, especially when used as the sole chronometric 

method, their use as relative time markers is plausible in areas where no chronometric 

analysis has been extensively applied.  Results of the obsidian hydration of the Guerrero 

Negro series range in thickness of 1.1 to 2.95 microns with a mean of 2.5 (Ritter and Burcell 

1998).   

 

Ritter and Payen (1992) suggest a distinct coastal distribution for this series as well as 

possible use.  The triangular projectile points are suggested to have been used as potential 
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harpoon insets for hunting sea-mammal and turtle (as well as terrestrial game).  While the 

use of lithic toolkits for marine hunting and fishing is likely (see Davis and Willis 2011 for 

discussion of lithic toolkit and coastal adaptation), the CDEPP observed few of these 

projectile points on the Pacific or Gulf coasts.  However, multiple examples of these 

projectile points were recovered in the interior CDEPP region two study area (see Chapters 

6 and 7 for discussion).  

 

Elko-like Series:  This projectile point form is one of the more difficult to place in time on the 

Baja California peninsula.  The Elko-like series includes a notched projectile point that may 

be side-notched or corner-notched.  The basal margin can be straight or slightly incurvate 

and typically includes basal grinding and thinning.  Blade forms are straight or triangular and 

is most likely due to resharpening.   

 

Elko series points are found in the Great Basin and Southwest regions as well as in 

southern Alta California.  Well dated examples of these projectile points range considerably 

in the Great Basin, the Southwest, and Alta California from 6,000 cal B.P. to A.D. 400.  

Hence, the use of these forms as chronological markers is highly problematic.  For our 

purposes, this side/corner-notched variety should be associated with peninsular data, which 

follows two lines of evidence.  One includes research conducted in the San Quintín-El 

Rosario (e.g., northern limit of the Central Desert) by Moore (1999 and 2006) who dated 

numerous Elko-like projectile point forms between 6,200 to 3,700 RCYBP.  Ritter and 

Burcell (1998) conducted an obsidian hydration measurement on an Elko-like projectile 

point, which provided a ca. 3.4 micron rim suggesting a date of middle Holocene age.  

However, this is a relative date as numerous environmental factors can influence hydration 

rim readings, and any age estimate based solely on obsidian hydration should be 

considered tentative at best.  This, along with the San Quintín-El Rosario results suggests 

the Elko-like, or large side/corner-notched projectile points pre-date the Guerrero Negro 

series.  Two examples of these projectile point forms were recovered in situ at two 

excavated sites in the CDEPP study area.  Both sites resulted in the association of these 

projectile points with datable material.   

 

Comondú Series:  This projectile point form was first defined by Massey (1966).  These are 

small side-notched projectile points and may or may not be serrated along the blade margin.  



 
 
 
 

263 

 
 
 
 
                   

Distribution of the Comondú series is vast and includes at least the southern two-thirds of 

the Baja California peninsula (sensu Massey 1966).   

 

There are multiple hypotheses regarding the chronology and origin of the Comondú series 

projectile point forms.  Hyland (1997 and 2006) has noted that this projectile point form is 

the most common in the central highland region of the peninsula (e.g. the Sierra de San 

Francisco) and is late Holocene in age.  The age of the projectile point forms is based on the 

size of the points (small side-notched) and their likely use with bow and arrow technology 

and similar late Holocene arrow-sized forms recovered in the Great Basin and Southwestern 

U.S.  While the late Holocene age is a likely scenario, the cultural origin and transmission of 

the point form from the central highland region is problematic.  Even if we consider the form 

as occurring the highest frequency in the central highlands, the amount of archaeological 

survey conducted in the Baja California peninsula is too little to assume this hypothesis is 

supported.  The CDEPP includes radiocarbon analysis on organic material associated with 

these point forms and is discussed later chapters.  Based on these ideas, Ritter and Burcell 

(1998) suggest that these points are concurrent with the Guerrero Negro series.  If this is 

true, then what are the cultural ramifications for these geographical and chronological 

distributions.  That is to say, are these two forms of similar aged projectile points 

representative of two distinct cultural groups occupying the Central Desert during the late 

Holocene?  Ritter and Burcell (1998) again suggest cultural-functional differences with 

Guerrero Negro as a coastal adapted form (i.e. harpoon inset) and the Comondú series as a 

mainly interior adapted form. 

 

Guajademí Split-Stemmed Series:  Originally defined by Ritter (1979), the Guajademí Split-

Stemmed series is a “squat point type” or a “small point with a split stem with ovate or 

straight blades and straight or sloping shoulders.  Bases are usually wider than the blade 

and the haft element juncture is lateral-lateral or lateral-basal coincidental (Ritter and Burcell 

1998:47).  The wider base is likely due to the resharpening of the blade element.  Ritter and 

Burcell (1998) apply a late Holocene age for the Guajademí Split-Stemmed series based on 

thin obsidian hydration readings.   

 

Hyland suggests these point forms are of the same series as the Elko-like series.  However, 

Ritter rightly suggests the dimensions of the projectile points are suggest of use as arrow 

points rather than dart points (yet this is a misnomer for the peninsula as well considering 
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the late manifestation of the atlatl (but see also a more recent discussion of arrow versus 

dart point emergence in the Pacific Northwest by Ames et al. (2010)).  A more intriguing 

question must be offered though, if the late Holocene association is accurate, of why the 

small frequency of these points in the Central Desert, Vizcaíno Desert, and central highland 

regions?  There appearance is largely peninsula-wide as are the other late Holocene series 

points but are in small frequency in the southern peninsula as well (see Massey 1966; 

Carmean 1994).   

 

It is of interest to note that if these “series” or types of late Holocene projectile points are 

representative of separate cultures, or specific environmental adaptations, then there may 

be a point to Ritter’s idea of late Holocene aggregation of populations using a annual cycle 

during the late prehistoric/protohistoric period.  However, this must be borne out in some 

manner, and our present dataset does not allow for this.  Yet the presence of both Guerrero 

Negro and Comondú series points at El Econo rockshelter may shed some light on this 

matter (see Chapter 7 for discussion of stratigraphic association).  One other possible 

consideration may be the age-area hypothesis. Bryan (1991) argues that the amount and 

variation of a technology exponentially increases in the area it is invented. Conversely, 

increased distance from the area of invention will result in a measurable decrease in the 

technology’s presence and will be younger in age. Therefore, it is possible that an increase 

in these late Holocene projectile points, where there is clear stratigraphic and chronological 

control, may allow for a finer resolution of discrete time-spans within the late Holocene 

period in the peninsula. 

 

Leaf-Shaped or Foliate Series:  The leaf-shaped or foliate projectile point is one of the most 

ubiquitous and misunderstood of projectile point forms on the Pacific coast of the New 

World.  Further to the north in Alta California and Pacific Northwest, leaf-shaped projectile 

points are commonly considered a early Holocene-middle Holocene manifestation falling 

between the late Pleistocene stemmed and fluted forms and pre-dating the side and corner-

notched varieties.  However, the exact relevance this form has to its stemmed predecessors, 

or its exact chronological affiliation, is still in debate.  Willis (2005) and Davis and Willis 

(2011) have suggested a late Pleistocene aspect to this projectile point form on the southern 

Oregon coast and other areas of the Pacific Northwest and Great Basin.  In Baja California, 

leaf-shaped or foliate forms are found in nearly all environments of the peninsula, where it 
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has been securely dated to the early Holocene in the Central Desert (Bryan and Gruhn 

2002; Des Lauriers 2010).   

 

Ritter and Burcell (1998) state leaf-shaped projectile points include a ubiquitous distribution 

on the peninsula and that there is no way to define a cultural affinity.  There are a few 

problems with this statement.  One is that cultural affinity will be difficult for any of the 

projectile point series they “define”.  Second is our interest lies in the chronometric span of 

these projectile point forms at present.  We must first understand their chronological 

framework and determine if they are time-transgressive, representing middle Holocene and 

early Holocene use, representative of only early Holocene occupation. Alan Bryan and Ruth 

Gruhn’s research in the Central Desert and along the Pacific coast resulted in have well-

dated examples of these projectile points from Abrigo Paredón—9,070±60 RCYBP (Bryan 

and Gruhn 2002)—and Abrigo Elscorpiones—8,870±60 RCYBP (Gruhn and Bryan 2005).  

 

Miscellaneous Unique: Tapering Stem, Diamond, Ovate Base Points:  Ritter and Burcell 

(1998) lump the diamond-shaped and tapering stem projectile point forms under the same 

general series (although a series is not officially designated for these groups of points).  The 

diamond-shaped projectile point form includes a broad blade width and rounded base with 

pseudo-fluting or large basal thinning negative scars.   From a morphological view, this 

group of projectile points is very similar to the La Paz/Gypsum Cave-like series.  It is not 

explained in Ritter and Burcell (1998) the reason they segregate these points and the La 

Paz/Gypsum Cave-like series. 

 

La Paz/Gypsum Cave-like: The La Paz/Gypsum Cave-like series is prevalent throughout the 

peninsula and is typically associated with those similar forms in the Great Basin and 

Southwest regions to the north.  Massey (1966) recovered a high frequency of these points 

in Baja California Sur in the Mulegé region and Hyland has noted their presence in the 

central highlands (Hyland 1997, 2006).  Due to their association (although there has yet to 

be any proven cultural continuity) to the Great Basin and Southwest forms, a mid-to-late 

Holocene chronology has been bestowed on this point series where it pre-dates the 

Comondú series (Ritter and Burcell 1998). 
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Unnamed Small Stemmed: The tapering stem projectile point form is generally smaller and 

typically has straight to barbed shoulders.  The haft element is small, straight, and 

sometimes rounded with extensive shaping in the form of small negative scars.  

  

Unnamed Triangular: These are defined as long and narrow triangular-shaped projectile 

points with straight bases (Ritter and Burcell 1998).  Massey (1966) notes their presence in 

Baja California Sur and associates them with the Comondú period.  Hyland reports the 

presence of larger triangular forms in the central highlands (1997 and 2006).  

 

Possible Wide Stemmed Point: A single point observed by Ritter and Burcell (1998) in the 

Three Sisters Lagoon area is a wide stemmed point, but is fractured at the base and 

midpoint areas.  If this is indeed a wide-stemmed point, then this may be evidence of an 

early-to-mid Holocene variety similar to the Silver Lake variety of the Great Basin and 

southeastern deserts of Alta California.  However, if this is the case, then late Pleistocene-

early Holocene designation is more likely an accurate association with chronology (Davis 

1968).  Ritter and Burcell (1998) note one lateral of the point may have been shouldered.  

Ritter (1979) recovered a similar point in the Bahía de la Concepción area as well.  E.L. 

Davis (1968) located a sample these wide or broad stemmed points.  A single complete 

specimen of this description was recovered in the Western Playa vicinity by the CDEPP in 

2009 and is discussed in Chapter 6. 

 

Unnamed Corner-notched with Convex Base: These corner-notched points include a 

convex, rounded basal margin and are typically large in size (Ritter and Burcell 1998).  

These points are found in the southern regions of the peninsula as well but there is little 

association with any chronometric data. 

 

Unnamed Large Points with Narrow Expanding Base:  This form is not formally defined and 

is noted by Ritter and Burcell (1998) as having similarities to the unnamed corner-notched 

with convex bases.  The only difference appears to be a more narrow and expanded, but 

rounded and convex, base. 

 

The following is the projectile typology developed by Davis (1968) based on survey 

conducted in Bahía des los Angeles, Laguna Armarga, and Laguna Seca Chapala. 
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Type 1: A small side-notched form with a concave base.  It is noted to be “finely 

denticulated” on some specimens.  This is interpreted by the author here as serration.  

These projectile points are typically circa 3 cm in length.  This projectile point type is similar 

to Ritter and Burcell’s (1998) and Massey’s (1966) Elko-like series based on this description 

and the illustration provided by Davis (1968).  

 

Type 2: A thin ovate projectile point with a semi-circular or straight base.  These specimen 

typically are circa 3 cm in length.  This type does not necessarily fit morphologically to any of 

the series offered by Ritter and Burcell or Massey.   

 

Type 3: Large ovate forms that average anywhere from four to 10 cm in length.  These were 

typically observed in the Laguna Seca Chapala basin.  These specimen typically have thick 

cross-sections and appear to be manufactured on large flakes.  This observation is based 

on the illustrated cross-sections that are all plano-convex as well as the presence of 

remnant dorsal scar ridges.  These are possibly stemmed or foliate forms.  Orientation of the 

projectile points are unclear in Davis’s figure (Davis 1968: 195, see figure f).   

 

Type 4: This projectile point is described as a triangular form with a straight base and thin 

cross-section.  It is interesting to note this form is most commonly observed on the Gulf 

coast area of Davis’ project area.  This form is similar to Ritter and Burcell’s (1998) Guerrero 

Negro series.  Also, and as will be discussed in Chapter 5, no Guerrero Negro series-like 

forms were recovered by the CDEPP on the Pacific or Gulf coasts.  Yet the CDEPP found 

an abundance of these triangular forms along the interior pluvial basins. 

 

Type 5: Davis (1968:195) describes this projectile point type as a, “concave base with 

serrated sides.”  She further notes there are prominent denticulations or spurs (e.g. caused 

by serration) along the blade margin.  These forms are typically associated with inland sites 

and “milling slabs and planes” and high frequencies are made from quartz.  If one observes 

Davis’ illustration of this form (see Davis 1968:195; figure h), it is also side-notched and is 

extremely similar to the Comondú series of Ritter and Burcell (1998) and Massey (1966). 

 

Type 6: This is described by Davis as an ovate projectile point with a concave base and 

ranges between 4 to 5 cm in length.  While it is difficult to ascribe this type to Ritter and 

Burcell (1998) or Massey (1966), it most closely resembles Ritter and Burcell’s large form of 
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the Guerrero Negro series.  This is simply based on the depth of the concavity.  For 

example, compare Ritter and Burcell’s figure 6, d-e (Ritter and Burcell 1998:39), to Davis’ 

figure i (Davis 1968:195). 

 

Type 7/8/10/14: These types appear in illustration and description offered by Davis (1968) to 

be similar types rather than distinct.  The major differences are amount of prominence in 

shoulders and length- both of which I consider to be due to resharpening and maintenance.  

Davis considers types 7, 8, and 10 to be similar to the late Pleistocene-early Holocene dated 

Lake Mojave-Silver Lake series.  Davis observed these types near Laguna Seca Chapala.  

She describes her type 7 as a stemmed form with medium shoulders and a “sharp spine 

flaked at the tip” on some specimen.  This is an additional Lake Mojave trait according to her 

research.  Her type 8 is similar to the type 7 and only differs in its length and somewhat 

weaker shoulders.  Davis’ type 10 is similar to types 7 and 8 but is shouldered on one lateral 

only.  Davis’ type 14 also includes a sharp spine at the tip.  She describes type 14 as 

originally a lozenge shape, but her illustration (see Davis 1968:197; figure q) is a broad 

stemmed, weak shouldered form.  The haft element is consistent with types 7, 8, and 10.  It 

should be noted that each of these types includes broad stems (see Davis 1968:196; figures 

j, k and m).  Ritter (1979) observed a similar form in the Bahía des los Conceptión region.  A 

projectile point similar to these purported late Pleistocene-early Holocene aged forms was 

recovered near the Western Playa during CDEPP field investigations. 

 

Type 9: This type is described by Davis as a lozenge-shaped projectile point resulting from 

the resharpening of an originally ovate-shaped projectile point.  Average length of these 

forms is circa 5 cm and is ascribed to Lake Mojave forms from Alta California.  Davis notes 

the thick cross-section and its bi-pointed distal and proximal ends. 

 

Type 11: Davis considers this projectile point form as a, “denticulated (serrated?) ovate” 

form similar in morphology to her type 5.  While the blade element is somewhat triangular in 

shape, and is serrated with prominent spurs similar to her type 5, it in no way has any 

similarity in haft element morphology (see Davis 1968:195; figure h and Davis 1968:196; 

figure n).  Serrated blade elements appear to be time-transgressive on the Baja California 

peninsula.  For example, the numerous late Holocene Comondú and Guerrero Negro series 

points are commonly serrated as are late Pleistocene-early Holocene dated points of leaf-
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shaped and stemmed forms from Laguna Seca Chapala (Bryan and Gruhn 2005 and 2007) 

and Isla Cedros (Des Lauriers 2007 and 2011).  

   

Type 12: Davis describes this projectile point form as an ovate and elongated bi-pointed 

form similar to late Pleistocene-early Holocene aged Lerma points from Alta California and 

the Great Basin regions.  She further describes an average length of 4-7 cm, thick cross-

sections and, “often beautifully pressure-flaked” (Davis 1968:196; see figure o).  These 

forms are extremely similar to foliate or leaf-shaped projectile point forms dated to the late 

Pleistocene-early Holocene periods along multiple areas of the North American Pacific coast 

region.  Numerous examples of these projectile point forms were recovered in pedestrian 

survey and excavation during the CDEPP field investigations, at Isla Cedros (Des Lauriers 

2007 and 2011), Laguna Seca Chapala (Gruhn and Bryan 2005), and in the Three Sisters 

Lagoon area (Ritter and Burcell 1998). 

 

Type 13: This type is described by Davis as a large side-notched projectile point with a 

straight basal margin.  This type is similar to Ritter and Burcells’ (1998) unnamed series of 

large side-notched points as well as the larger of the Elko-like side-notched series.  Which 

series this type falls within Ritter and Burcells’ (1998) is unclear due to simple outline 

illustration (see Davis 1968:197; figure p), but it is also unclear if there is a distinct difference 

in Ritter and Burcells’ (1998) Elko-like series and the unnamed large corner-notched forms 

from the Three Sisters’ Lagoon typology. 

 

Type 15:  Davis considers this form akin to the California “Elko-Eared” type due to its corner-

notch and concave basal margin.  This is a large side-notched point and concurs to the 

Elko-like series presented by Ritter and Burcell (1998).  Two examples of this form were 

recovered in stratigraphic association with charcoal and shell at two sites during CDEPP 

excavations.  Relative ages of these points in the Central Desert are presented 
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Table C.1: Biface measurements and descriptions. 

Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

3 LP-01 I metavolc. 28.1* 41.4 13.02 23.1 29 n/a bi-c random  n/a n/a surface n/a 
31 LP-01 I metavolc. 51.5* 48.98 8.8 21.2 44 n/a pc random cortex present n/a n/a surface n/a 
691 El 

Econo 
I basalt 31.19 21.12 11.36 8.4 22 ovoid(?) bc random broken with 

desert varnish 
n/a n/a surface n/a 

56 LP-01 II dacite 54.2 44.96 11.72 30.1 33 ovoid bi-c random original flake 
blank is tabular 

n/a n/a surface n/a 

52 LP-01 II metavolc. 32.36* 38.68 14.68 18.9 33 ovoid bi-c random  n/a n/a surface n/a 
104-
A 

LP-01 II metavolc. 31.48* 26.5 6.46 7.2 35.5 ovoid pc random cortex present; 
tabular flake 
blank 

n/a n/a surface n/a 

149 T-4-01 II quartzite 45.22* 28.02 12.86 17 48 ovoid bi-c random  n/a n/a surface n/a 
175 T-7-02 II quartzite 33.4* 24.34 12.24 11 52 ovoid bi-c random  n/a n/a surface n/a 
221 T-20-

02 
II basalt 88.98 39.44 15.48 62.1 44.5 ovoid bi-c random cortex present 

on single face 
n/a n/a surface n/a 

616 El 
Econo 

II basalt 25.08 22.97 9.71 1.2 19 ovoid bc random broken n/a n/a surface n/a 

353 El 
Econo 

II dacite 45.94 35.18 16.1 29.8 21 n/a pc random broken n/a n/a surface n/a 

381 El 
Econo 

II dacite 25.66 33.18 9.16 9.2 32 ovoid bc random broken with 
cortex 

n/a n/a surface n/a 

367 El 
Econo 

II rhyolite 62.19 36.05 15.32 33.6 35 ovoid bc random complete n/a n/a surface n/a 

834 El 
Econo 

II quartzite 23.68 29.05 9.85 7.2 39 ovoid(?) pc random broken at mid-
section 

C 1 0-20cm n/a 

835 El 
Econo 

II quartzite 18.89 13.95 10.37 3.6 29.5 ovoid(?) bc random broken laterally  C 1 0-20cm n/a 

967 El 
Econo 

II quartzite 32.42 40.82 10.12 13.4 19 ovoid(?) pc random broken E 1 0-10cm n/a 

1360 T-22-
22 

II ccs 24.63 32.46 15.64 15.6 19 ovoid(?) bc random broken at mid-
section 

n/a n/a surface n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

1431 T-23-9 II ccs 65.19 44.16 16.49 46.1 24 ovoid bc random made from 
cobble 

n/a n/a surface n/a 

55 LP-01 III ccs/p.woo
d 

54.04 35.3 13.58 22.1 49 ovoid pc random side-struck 
flake with 
graver-like 
distal tip 

n/a n/a surface n/a 

72 LP-01 III dacite 28.48* 29.98 14.18 8.7 28 ovoid bi-c random  n/a n/a surface n/a 
99 LP-01 III metavolc. 31.38* 32.2 9.28 10.1 31 ovoid bi-c random  n/a n/a surface n/a 
91-A LP-01 III metavolc. 57.48* 28.5 11.08 18.8 46 ovoid bi-c random  n/a n/a surface n/a 
176 T-7-02 III quartzite 50.96 25.3 9.72 15.4 31.5 ovoid bi-c random  n/a n/a surface n/a 
196 T-10-

03 
III basalt 19.54* 31.78 9.98 7.1 28 n/a pc random patina/weatheri

ng 
n/a n/a surface n/a 

198 T-10-
03 

III basalt 31.56* 37.24 10.8 10.9 26 ovoid bi-c random  n/a n/a surface n/a 

654 El 
Econo 

III ccs 41.98 27.9 11.61 11.3 20 ovoid bc random complete n/a n/a surface n/a 

724 El 
Econo 

III dacite 43.47 21.56 6.85 7.1 11 foliate pc random crescent n/a n/a surface n/a 

849 El 
Econo 

III ccs 27 27.61 8.12 5.3 21 ovoid(?) bc random broken at mid-
section 

C 1 0-20cm n/a 

899 El 
Econo 

III dacite 35.99 22.47 7.14 6 21 ovoid pc random broken laterally D 1 0-10cm n/a 

884 El 
Econo 

III quartzite 26.2 27.14 7.53 6.5 15 ovoid bc random mid-section 
only 

D 1 0-10cm n/a 

885 El 
Econo 

III quartzite 21.83 18.05 6.33 2.8 16 ovoid(?) bc random distal missing D 1 0-10cm n/a 

994 El 
Econo 

III dacite 35.35 31.67 5.93 6.5 9 ovoid(?) pc random broken in half E 2 10-
20cm 

n/a 

993 El 
Econo 

III quartzite 46.4 43.37 12.05 32.7 19.5 ovoid(?) pc random large, made on 
macroflake 

E 2 10-
20cm 

n/a 

1035 El 
Econo 

III dacite 40.66 27.97 7.27 8 13 ovoid pc random distal missing F 2 10-
20cm 

n/a 

1445 T-23- III ccs 27.49 29.25 8.35 5.4 27 ovoid(?) pc random broken at mid- n/a n/a surface n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

17 section 
59 LP-01 IV dacite 28.52* 21.78 7.74 4.8 37 foliate pc random  n/a n/a surface n/a 
71 LP-01 IV dacite 39.18* 17.9 5.72 4.4 34 foliate pc random lateral blade 

step fractures 
present 

n/a n/a surface n/a 

24 LP-01 IV metavolc. 58.56 26.1 8.62 13.5 35 foliate pc random cortex present n/a n/a surface n/a 
37 LP-01 IV metavolc. 50.3 17.32 7.5 6 41 foliate pc random cortex present; 

side-struck 
flake 

n/a n/a surface n/a 

75 LP-01 IV metavolc. 45.9 18.82 6.48 5.9 45 foliate pc random crescent n/a n/a surface n/a 
85 LP-01 IV metavolc. 48.4* 19.42 7.58 7.9 35 foliate bi-c random serrated on 

left-lateral; 
crescent 

n/a n/a surface n/a 

93 LP-01 IV metavolc. 42.2 11.98 4.72 2.6 34 foliate bi-c coll+rand crescent n/a n/a surface n/a 
107 LP-01 IV metavolc. 43.12* 21.08 7.64 7.3 41 foliate pc random crescent; side-

struck flake 
n/a n/a surface n/a 

92_A LP-01 IV metavolc. 65.02 11.98 7.08 6.8 49 foliate pc coll+rand narrow and 
elongated; 
side-struck 
flake; crescent 

n/a n/a surface n/a 

97-A LP-01 IV metavolc. 18.08* 26.3 7.78 3 27 foliate bi-c collateral platform on 
base (?); heat 
treated 

n/a n/a surface n/a 

106 LP-01 IV quartzite 25.52 21.2 4.86 2.1 41 triangular bi-c collateral serrated n/a n/a surface n/a 
117 LP-01 IV metavolc. 27.18* 9.5 4.04 1.5 29.5 foliate pc random possible 

crescent 
2 1 0-5cm n/a 

128 LP-01 IV metavolc. 59.5* 36.68 5.42 11.9 21 corner-
notched 

bi-c random large; missing 
haft+one barb 

2 4 15-
20cm 

n/a 

131 LP-01 IV quartzite 17.92* 17.66 7.38 2.2 37 foliate(?) bi-c random distal of 
probable foliate 
pp/k 

2 5 20-
25cm 

n/a 

135 LP-01 IV metavolc. 26.3* 23.06 5.92 3.1 27 foliate pc collateral broken in half 2 6 25-
30cm 

n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

152 ISO-T-
5-01 

IV quartzite 46.98 22.28 8 7.6 28 foliate bi-c random slight rounded 
stem; serrated; 
platform on 
base 

n/a n/a surface n/a 

153 ISO-T-
6-01 

IV basalt 40.44* 9.82 5.14 2 46 foliate pc collateral narrow and 
elongated; 
"harpoonish"; 
broken at haft 

n/a n/a surface n/a 

154 ISO-T-
6-05 

IV quartzite 26.32* 17.52* 5.06 2.3 35 lanceolat
e 

pc collateral basally 
thinned; 
incurvate base; 
barbed ear; 
broken 
crosswise and 
lengthwise 

n/a n/a surface n/a 

158 T-6-01 IV quartzite 17.02* 17.24 4.08 1 21 n/a pc collateral  n/a n/a surface n/a 
188 T-9-01 IV basalt 51.82 15.14 5.45 3.8 20 foliate pc random crescent n/a n/a surface n/a 
191 T-10-

02 
IV quartzite 40.54 20.58 7.64 7.7 33 foliate pc random  n/a n/a surface n/a 

192 ISO-T-
10-04 

IV basalt 32.98* 26.28 8.22 8.9 31 foliate pc random  n/a n/a surface n/a 

193 ISO-T-
10-04 

IV quartzite 22.3* 18.26 6.58 3 29 foliate pc random remnant 
platform on 
base 

n/a n/a surface n/a 

197 T-10-
03 

IV quartzite 30.98* 23.48 10.82 5.8 32 foliate bi-c random  n/a n/a surface n/a 

220 T-20-
02 

IV basalt 59.98 29.18 9.1 17.1 21 foliate bi-c random patina/weatheri
ng 

n/a n/a surface n/a 

234 T-20-
01 

IV basalt 19.02* 28.4 6.88 4.5 19 n/a pc random mid-section 
only 

n/a n/a surface n/a 

233 T-20-
01 

IV quartzite 28.76* 24.02 7.14 5.2 24 foliate(?) bi-c random distal only; 
probable foliate 
pp/k 

n/a n/a surface n/a 

239 ISO-T- IV basalt 49.16* 55.4 12.74 28.8 22 ovoid bi-c random large pp/k n/a n/a surface n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

20-03 
273 T-19-

03 
IV basalt 53.34* 27.98 7.52 13.1 31 foliate pc random  n/a n/a surface n/a 

285 LP-01 IV basalt 38.22* 15.94 5.14 3.1 24 foliate pc random possible side-
struck flake; 
broken at 
midsection 

n/a n/a 55-
60cm 

n/a 

291 LP-01 IV andesite 21.02* 20 5.78 2.6 28 n/a bi-c random broken length-
wise 

n/a n/a 65-70 n/a 

292 LP-01 IV basalt 72.56 24.92 11.98 20.8 42 foliate pc random made on large 
flake-potential 
macroblade 

n/a n/a 65-70 n/a 

343 El 
Econo 

IV basalt 15.83 15.13 2.91 0.6 15 triangular pc psuedo-
coll. 

complete n/a n/a surface n/a 

322 El 
Econo 

IV basalt 16.18 16.53 4.02 0.8 10.5 triangular pc random complete n/a n/a surface n/a 

539 El 
Econo 

IV basalt 25.34 22.8 5.53 2.8 10 triangular pc random broken at distal n/a n/a surface n/a 

371 El 
Econo 

IV dacite 27.34 24.56 6.63 4 10 n/a pc random broken, distal 
only 

n/a n/a surface n/a 

509 El 
Econo 

IV dacite 20.02 17.44 3.47 1.3 10 triangular pc collateral complete n/a n/a surface n/a 

309 El 
Econo 

IV dacite 16.54 9.39 2.32 0.3 7.5 corner-
notched 

n/a random broken 
lengthwise 

n/a n/a surface 2.06 

429 El 
Econo 

IV dacite 11.41 8.89 2.92 0.2 8 stemmed pc random broken 
lengthwise and 
cross-wise 

n/a n/a surface n/a 

416 El 
Econo 

IV obsidian 8.19 7.96 2.92 0.2 n/a n/a n/a random haft only n/a n/a surface n/a 

342 El 
Econo 

IV quartzite 21.69 18.27 6.11 2.2 14 triangular bc random complete n/a n/a surface n/a 

712 El 
Econo 

IV quartzite 21.39 18.99 4.74 1.1 7.5 triangular pc collateral serrated n/a n/a surface n/a 

722 El IV quartzite 27.54 20.45 6.3 4.8 14 foliate pc random broken at distal n/a n/a surface n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

Econo 
465 El 

Econo 
IV quartzite 24.91 16.86 4.82 2 12 foliate pc random broken at distal n/a n/a surface n/a 

347 El 
Econo 

IV rhyolite 16.95 16.55 3.32 0.8 11 triangular pc random broken at distal n/a n/a surface n/a 

695 El 
Econo 

IV rhyolite 21.43 14.38 3.97 1 12 triangular pc random  broken at distal n/a n/a surface n/a 

755 El 
Econo 

IV basalt 32.7 18.69 7.79 4.4 19 foliate pc random broken at mid-
section 

A 1 0-20cm n/a 

765 El 
Econo 

IV basalt 20.39 15.69 3.19 1.1 3 triangular pc random complete A 1 0-20cm n/a 

746 El 
Econo 

IV obsidian 12.24 8.52 2.16 0.1 4 side-
notched(
?)/serrat
ed 

pc collateral distal only A 1 0-20cm n/a 

771 El 
Econo 

IV basalt 16.15 16.68 2.53 0.6 2 triangular pc random complete B 1 0-20cm n/a 

792 El 
Econo 

IV basalt 13.37 14.74 2.63 0.4 3 triangular pc random complete B 1 0-20cm n/a 

772 El 
Econo 

IV ccs 15.05 15.51 2.75 0.5 2.5 triangular pc random complete B 1 0-20cm n/a 

793 El 
Econo 

IV dacite 10.54 10.08 3.3 0.3 7 n/a pc collateral mid-section 
only 

B 1 0-20cm n/a 

809 El 
Econo 

IV obsidian n/a n/a 1.59 0.1 n/a n/a pc(?) random broken laterally B 2 0-20cm n/a 

852 El 
Econo 

IV ccs 15.83 11.71 2.69 0.4 6 n/a pc random distal only C 1 0-20cm n/a 

851 El 
Econo 

IV ccs 17.74 9 2.71 0.3 7 n/a pc collateral distal only C 1 0-20cm n/a 

850 El 
Econo 

IV ccs n/a n/a 5.16 0.1 n/a n/a pc(?) random lateral and mid-
section only 

C 1 0-20cm n/a 

846 El 
Econo 

IV ccs 20.4 20.09 5.02 5.3 9 triangular pc random complete C 1 0-20cm n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

855 El 
Econo 

IV obsidian 9.58 5.22 2.76 0.1 4 n/a pc random distal only C 1 0-20cm n/a 

847 El 
Econo 

IV quartzite 16.84 10.83 2.4 0.4 6.5 n/a pc collateral distal only C 1 0-20cm n/a 

827 El 
Econo 

IV quartzite 7.65 8.87 2.09 0.1 2 n/a pc random mid-section 
only 

C 1 0-20cm n/a 

838 El 
Econo 

IV quartzite 16.83 16.02 7.13 1.4 14 triangular
(?) 

bc random mid-section 
only 

C 1 0-20cm n/a 

906 El 
Econo 

IV ccs 14.04 6.62 2.17 0.2 6 n/a pc random distal only D 1 0-10cm n/a 

880 El 
Econo 

IV ccs 2107 14.83 5.98 2.3 12 foliate(?) bc random mid-section 
only 

D 1 0-10cm n/a 

879 El 
Econo 

IV ccs 16.3 11.78 4.07 0.8 8.5 n/a pc random distal only D 1 0-10cm n/a 

908 El 
Econo 

IV ccs 8.74 12.14 2.6 0.2 7 n/a pc random mid-section 
only 

D 1 0-10cm n/a 

871 El 
Econo 

IV ccs 30.92 13.94 7.65 3.1 34 foliate(?) bc random mid-section 
only 

D 1 3cmbd n/a 

874 El 
Econo 

IV ccs 16.88 12.52 2.64 0.4 4 stemmed
/side-
notched(
?) 

pc random haft missing D 1 6cmbd n/a 

911 El 
Econo 

IV ccs 7.59 5.62 1.55 0.1 2.5 n/a pc random distal only D 1 0-10cm n/a 

912 El 
Econo 

IV ccs 10.02 8.46 1.9 0.2 1.5 n/a pc random broken laterally D 1 0-10cm n/a 

909 El 
Econo 

IV ccs 12.09 9.03 2.83 0.2 2 stemmed
/side-
notched 

pc random complete D 1 0-10cm n/a 

910 El 
Econo 

IV ccs 9.71 9.83 2.96 0.2 1.5 side-
notched 

pc random partial haft only D 1 0-10cm n/a 

907 El 
Econo 

IV ccs 12.18 9.39 2.92 0.3 7 side-
notched 

bc random distal missing D 1 0-10cm n/a 

915 El IV obsidian 9.86 7.79 2.29 0.2 7.5 n/a pc random distal only D 1 0-10cm n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

Econo 
916 El 

Econo 
IV obsidian 4.41 7.28 2.07 0.2 5 n/a pc(?) random mid-section 

only 
D 1 0-10cm n/a 

914 El 
Econo 

IV obsidian 14.64 13.64 3.38 0.6 15 n/a pc random partial base 
only 

D 1 0-10cm n/a 

913 El 
Econo 

IV obsidian 11.31 21.97 6.13 1.1 14 ovoid(?) pc random haft only D 1 0-10cm n/a 

890 El 
Econo 

IV quartzite 6.16 9.54 2.48 0.2 6 stemmed pc random distal missing D 1 0-10cm n/a 

889 El 
Econo 

IV quartzite 10.03 12.96 3.72 0.3 5 triangular
(?) 

pc random distal only D 1 0-10cm n/a 

873 El 
Econo 

IV quartzite 27.3 15.89 6.72 3 13.5 foliate bc random distal missing D 1 2.9cmb
d 

n/a 

934 El 
Econo 

IV obsidian 5.4 13.66 1.68 0.1 3 stemmed
(?) 

pc random haft only D 2 10-
20cm 

n/a 

933 El 
Econo 

IV obsidian 11.88 9.87 2.15 0.2 4 n/a pc collateral distal only D 2 10-
20cm 

n/a 

959 El 
Econo 

IV ccs 11.36 13.01 2.64 0.3 7 side-
notched 

pc random distal broken E 1 0-10cm n/a 

960 El 
Econo 

IV ccs 7.56 6.88 1.46 0.1 1.5 n/a pc random distal only E 1 0-10cm n/a 

962 El 
Econo 

IV ccs 12.93 6.19 2.93 0.2 11 n/a pc random distal only E 1 0-10cm n/a 

969 El 
Econo 

IV ccs 38.08 15.57 4.14 2.1 8.5 foliate pc collateral partial base 
missing 

E 1 0-10cm n/a 

961 El 
Econo 

IV dacite 12.66 11.74 2.02 0.2 5.5 side-
notched/
serrated 

pc random distal missing E 1 0-10cm n/a 

964 El 
Econo 

IV dacite 11.56 11.83 2.39 0.3 3 triangular pc random distal missing E 1 0-10cm n/a 

963 El 
Econo 

IV obsidian 8.21 8.4 1.32 0.1 1.5 n/a pc random distal only E 1 0-10cm n/a 

965 El IV quartzite 11.45 7.85 2.93 0.2 2.5 triangular pc random broken laterally E 1 0-10cm n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

Econo (?) 

966 El 
Econo 

IV quartzite 11.49 6.82 2.15 0.1 1.5 stemmed
/side-
notched 

pc random complete E 1 0-10cm n/a 

995 El 
Econo 

IV dacite 12.72 8.13 2.33 0.2 4.5 n/a pc random distal only E 2 10-
20cm 

n/a 

996 El 
Econo 

IV quartzite 12.93 19.8 4.32 0.9 6 triangular
/serrated 

pc random distal missing E 2 10-
20cm 

n/a 

1033 El 
Econo 

IV dacite 24.7 17 5.02 2.3 11.5 side-
notched 

pc random shoulder and 
mid-section 
only 

F 1 0-10cm n/a 

1023 El 
Econo 

IV obsidian 12.55 8.93 3.03 0.3 n/a n/a n/a random mid-section 
only 

F 1 0-10cm n/a 

1053 El 
Econo 

IV obsidian 10.79 7.52 2.64 0.1 2 n/a pc random distal only F 3 20-
30cm 

n/a 

1051 El 
Econo 

IV quartzite 18.63 17.12 4.29 0.8 9 triangular pc random one shoulder 
missing 

F 3 20-
30cm 

n/a 

1052 El 
Econo 

IV quartzite 8.38 7.09 1.59 0.1 1.5 side-
notched 

pc random complete F 3 20-
30cm 

4.74 

1069 El 
Econo 

IV quartzite 39.14 41.92 11.76 27.4 35 ovoid(?) pc random broken in half F 3 20-
30cm 

n/a 

1082 El 
Econo 

IV ccs 9.33 7.35 2.87 0.2 8 stemmed
/side-
notched 

bc random distal missing F 4 30-
40cm 

n/a 

1090 El 
Econo 

IV ccs 9.51 9.56 2.22 0.2 2 n/a pc collateral distal only F 5 40-
50cm 

n/a 

1085 El 
Econo 

IV dacite 33.19 24.97 6.32 3.7 11.5 side-
notched 

bc random concave basal 
margin 

F 5 42cmbd n/a 

1086 El 
Econo 

IV quartzite 37.52 24.88 9.64 10.8 12.5 foliate pc psuedo-
coll. 

distal missing, 
remnant 
platform 
present 

F 5 48cmbd n/a 

1126 El IV ccs 9.41 8.28 2.99 0.2 2 n/a pc random distal only F 7 60- n/a 
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Cat. 
No. 

Site Stage Material MxL MxW MxThk Weight(g) Edgeº  Shape X-Section Flake 
pattern 

Description Unit Level Depth 
(bd) 

nothchW(m
m) 

Econo 70cm 
1209 El 

Econo 
IV ccs 9.85 5.99 2.73 0.2 5 n/a pc random distal only G 5 40-

50cm 
n/a 

1390 T-22-
48 

IV dacite 42.48 24.74 9.67 10.6 6 foliate pc random distal and haft 
missing 

n/a n/a surface n/a 

1328 T-22-
16 

IV dacite 28.41 24.84 6.94 4.9 5.5 foliate pc collateral haft missing n/a n/a surface n/a 

1401 T-22-
49 

IV quartzite 21.26 11.49 5.65 1.4 9.5 foliate rhomboid random partial base  n/a n/a surface n/a 

1368 T-22-
33 

IV quartzite 
(dark) 

53.85 21.75 7.11 7.8 18 stemmed
/foliate 

pc random complete, 
made on 
macroblade, 
serrated at haft 
element only, 
elongated with 
gradually 
tapering 
stem/foliate 
overall, similar 
to early 
stemmed 
varieties in 
Great Basin 

n/a n/a surface n/a 

1454 T-23-
15 

IV quartzite 38.37 18.21 8.38 5.2 17 foliate bc random complete n/a n/a surface n/a 

1455 T-23-
20 

IV quartzite 43.84 18.85 7.33 6.5 19 foliate pc random complete n/a n/a surface n/a 

177 T-7-02 IV(?) obsidian 26.58 18.32 6.4 2.7 29 foliate(?) pc random  n/a n/a surface n/a 
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Table C.2: Cobble tool measurements and descriptions. 

Lot no. Cat. No. Site Mat. MxL MxW MxThk Weigh(g) Reduction Type 
1 53 LP-01 dacite 134.72 26.7 23.94 108.7 Atlatl (?);tabular cobble is reduced with steep negative scars 

along both lateral margins; dorsal surface has been polished 
and slightly battered; ventral surface is ground flat with 
lengthwise striations; ventral surface may be the location of a 
split cobble  

14 150 T-4-01 quartzite 77.72 91.84 39.42 382.5 split cobble with unidirectional scars around ca. 75% of split 
edge; non-reduced end is naturally "backed" and likely used 
as a "scraper-plane" 

20 174 T-7-02 basalt 67.26 83.54 51.6 367.1 cobble split via multidirectional reduction; likely core-tool; 
cortical edge is battered as well 

26 214 T-20-02 basalt 56.88 64.78 32.36 132.7 bi-marginal reduction 
26 215 T-20-02 quartzite 74.5 51.58 37.78 226.2 uni-marginal 
26 216 T-20-02 basalt 80.18 52.96 47.42 206.4 split cobble 
29 230 T-20-01 basalt 62.88 67.48 32.14 129.7 unidirectional 
29 231 T-20-01 basalt 81.1 85.02 39.98 305.2 unidirectional 
29 232 T-20-01 basalt 69.64 93.2 43.94 322.5 bi-marginal 
30 238 ISO-T-20-02 felsite 97.58 82.92 45.7 400+ bi-marginal 

34 247 ISO-T-1-01 basalt 63.08 71.8 23.18 146.6 uni-marginal 
35 248 T-2-01 rhyolite 84.24 85.6 42.28 362.5 bi-marginal 
35 249 T-2-01 dacite 102.56 71.72 32.34 371.5 bi-marginal 
36 262 ISO-T-2-01 dacite 42.66 51.42 26.21 78.4 uni-marginal 
37 264 T-19-03 dacite 47.02 59.98 26.84 82.1 bi-marginal 
37 265 T-19-03 dacite 48.42 66.28 40.64 126.9 uni-directional 
37 266 T-19-03 rhyolite 73.08 73.68 32.02 225.1 bi-marginal 
39 281 ISO-T-19-04 basalt 59.02 71.34 38.74 184.9 bi-marginal 

48 795 El Econo igneous 27.23 26.16 13.85 14.4 split 
48 796 El Econo igneous 58.37 35.56 36.27 114.5 split X2 
50 862 El Econo igneous 75.27 40.65 21.07 71.9 mortar fragment 
50 863 El Econo igneous 90.54 64.28 14.91 73.2 mortar fragment 
50 861 El Econo igneous 75.39 44.67 33.97 114.7 mortar fragment 
50 860 El Econo igneous 53.26 50.42 34.24 81.7 mortar fragment 
53 954 El Econo igneous 39.1 20.88 13.68 17.4 hammerstone, broken 
55 1004 El Econo igneous 53.61 35.13 36.24 96.8 hammerstone 
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Lot no. Cat. No. Site Mat. MxL MxW MxThk Weigh(g) Reduction Type 

60 1087 El Econo basalt 90.6 59.59 30.36 226.2 hammerstone (assoc. with cat no.1085) 
74 1419 T-22-58 igneous 71.37 111.07 40.17 308.4 bi-marginal cobble tool with edge ware 

74 1415 T-22-50 basalt 95.72 38.77 23.67 112 split cobble/hammerstone 
74 1418 T-22-57 rhyolite 47.09 36.58 14.33 38.1 hammerstone 
75 1440 T-23-22 igneous 73.22 68.22 38.26 218.7 uni-marginal 
75 1429 T-23-8 ccs 72.54 41.25 23.32 86.9 split lengthwise 
75 1432 T-23-5 ccs 77.31 45.14 36.4 192.3 hammerstone 
75 1428 T-23-14 ccs 57.42 53.61 28.91 116.6 uni-marginal 
75 1438 T-23-10 dacite 67.64 52.86 23.97 110.8 bi-marginal 
79 1477 SM-1 igneous 65.91 62.1 36.08 219 split cobble 
79 1479 SM-1 dacite 65.07 61.51 31 153.4 bi-marginal 
46 564 El Econo tuff 82.66 61.48 15.96 65.5 groundstone 
46 679 El Econo quartzite 60.47 47.89 21.55 76.2 hammerstone 
46 727 El Econo igneous 54.4 49.04 25.36 99 hammerstone battered at both ends 
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Table C.3: Core measurements and descriptions. 

Lot no. Cat. 
No. 

Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

1 1 LP-01 dacite 53.3 17.84 37.9 2020.07 f unidirectional flake n/a n/a surface 
1 2 LP-01 metavolc. 63.2 21.02 53.8 3400.16 nf multidirectional flake n/a n/a surface 
1 8 LP-01 dacite 82.64 29.12 129.7 10718.408 f centripetal reduction along 

entire circumference of 
core edge; ventral surface 
is evidence of original split 
cobble; "Levallois"-like 

flake n/a n/a surface 

1 45 LP-01 metavolc. 36.04 24.12 8.7 313.548 nf multidirectional; 
fragmentary 

flake n/a n/a surface 

1 54 LP-01 sedimentar
y 

50.02 20.94 53.2 2661.064 nf multidirectional flake n/a n/a surface 

1 65 LP-01 dacite 45.5 23.14 42.8 1947.4 f unidirectional; natural 
cortical platform; edge 
grinding 

flake n/a n/a surface 

1 68 LP-01 metavolc. 84.2 79.98 363.5 30606.7 nf multidirectional flake n/a n/a surface 
1 76 LP-01 dacite 44.46 15.86 13.2 586.872 f centripetal flake removal; 

natural platform; broken 
flake n/a n/a surface 

1 86 LP-01 dacite 48.98 28.2 41.2 2017.976 f centripetal with prepared 
platform 

macroblade + 
flake 

n/a n/a surface 

1 91-B LP-01 metavolc. 39.9 18.02 16.9 674.31 f unidirectional; broken and 
natural platform; ground 
along entire core edge 

flake n/a n/a surface 

1 91-C LP-01 metavolc. 28.64 10.98 8.8 252.032 nf multidirectional flake n/a n/a surface 
1 94-A LP-01 dacite 47.02 23.28 17.3 813.446 nf multidirectional with cortex flake n/a n/a surface 
1 94-B LP-01 dacite 39.98 11.98 14.9 595.702 nf multidirectional; core-on-

flake 
flake n/a n/a surface 

14 146 T-4-01 quartzite 47.08 35.42 87 4095.96 nf multidirectional flake n/a n/a surface 
14 147 T-4-01 basalt 42.06 25.4 22.3 937.938 nf multidirectional flake n/a n/a surface 
14 148 T-4-01 andesite 32.56 18.52 15.7 511.192 nf multidirectional with cortex flake n/a n/a surface 
15 151 ISO-T-5-01 basalt 54.72 32.88 112.9 6177.888 nf multidirectional with cortex flake n/a n/a surface 
18 156 T-6-01 basalt 57.8 23.08 46.5 2687.7 f unidirectional with 

prepared platform; 
evidence of original split 

flake n/a n/a surface 
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Lot no. Cat. 

No. 
Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

cobble 

18 157 T-6-01 rhyolite 40.68 38.02 133.7 5438.916 nf multidirectional flake n/a n/a surface 
19 163 T-7-01 metavolc. 79.48 29.64 113 8981.24 nf multidirectional with cortex flake n/a n/a surface 
19 164 T-7-01 basalt 75.28 34.52 155.2 11683.456 nf multidirectional with cortex flake n/a n/a surface 
19 165 T-7-01 basalt 44.6 17.14 29 1293.4 f unidirectional with 

prepared platform 
flake n/a n/a surface 

20 168 T-7-02 quartzite 60.78 36.88 115.1 6995.778 f unidirectional with 
prepared platform 

flake n/a n/a surface 

20 169 T-7-02 basalt 39.52 37.74 57.9 2288.208 f unidirectional; conical; 
prepared platform 

macroblade+fl
ake 

n/a n/a surface 

20 170 T-7-02 basalt 61.2 30.66 24 1468.8 nf core-on-flake flake n/a n/a surface 
20 171 T-7-02 basalt 52.84 16.02 33.3 1759.572 nf core-on-flake flake n/a n/a surface 
20 172 T-7-02 basalt 42.28 39.5 36.3 1534.764 nf core-on-flake flake n/a n/a surface 
20 173 T-7-02 andesite 37.98 15.28 14.5 550.71 nf core-on-flake flake n/a n/a surface 
21 181 T-7-03 basalt 75.54 29.32 110.6 8354.724 f unidirectional with 

prepared platform 
flake n/a n/a surface 

21 182 T-7-03 quartzite 80.72 32.98 218.6 17645.392 f centripetal reduction flake n/a n/a surface 
21 183 T-7-03 quartzite 42.08 28.44 43.3 1822.064 nf multidirectional flake n/a n/a surface 
22 186 T-9-01 basalt 71.24 33.54 165.2 11768.848 f unidirectional with 

prepared platform, patina 
flake n/a n/a surface 

22 187 T-9-01 basalt 48.92 19.22 46.5 2274.78 nf multidirectional flake n/a n/a surface 
25 199 T-10-03 basalt 45.34 29.84 73.9 3350.626 nf multidirectional with cortex flake n/a n/a surface 
25 200 T-10-03 basalt 40.6 20.38 27.8 1128.68 f centripetal; exhausted flake n/a n/a surface 
25 201 T-10-03 basalt 43.76 18.08 19.5 853.32 f unidirectional with 

prepared platform; 
exhausted 

flake n/a n/a surface 

25 202 T-10-03 basalt 58.02 19.6 57.3 3324.546 f centripetal flake n/a n/a surface 
25 203 T-10-03 basalt 53.98 17.82 37.9 2045.842 nf core-on-flake flake n/a n/a surface 
25 204 T-10-03 basalt 105.7 22.26 94.1 9946.37 nf core-on-flake flake n/a n/a surface 
25 205 T-10-03 basalt 57.26 22.2 83.7 4792.662 nf core-on-flake flake n/a n/a surface 
25 206 T-10-03 basalt 104.2 37.62 218 22715.6 nf multidirectional with cortex flake n/a n/a surface 
26 208 T-20-02 basalt 60.02 35.28 126.9 7616.538 nf multidirectional on split 

cobble 
flake n/a n/a surface 

26 209 T-20-02 basalt 62.18 20.58 89.5 5565.11 nf multidirectional flake n/a n/a surface 
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Lot no. Cat. 

No. 
Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

26 210 T-20-02 andesite 55.02 18.2 38.3 2107.266 nf multidirectional fragment 
on cobble 

flake n/a n/a surface 

26 211 T-20-02 andesite 44.7 28.84 31.1 1390.17 nf multidirectional on cobble flake n/a n/a surface 
26 212 T-20-02 andesite 35.78 12.4 11.1 397.158 nf multidirectional fragment 

on cobble 
flake n/a n/a surface 

26 213 T-20-02 basalt 43.24 17.36 27.9 1206.396 f centripetal fragment flake n/a n/a surface 
27 222 T-20-02 basalt 61.4 40.48 128 7859.2 nf multidirectional on cobble 

(Feature 1) 
flake n/a n/a surface 

27 223 T-20-02 basalt 64.48 22.02 87.2 5622.656 nf multidirectional on cobble 
(Feature 1) 

flake n/a n/a surface 

28 227 T-20-02 felsite 65.22 50.66 196.6 12822.252 nf multidirectional on cobble- 
refits with 226 (Feature 2) 

flake n/a n/a surface 

29 229 T-20-01 basalt 78.28 23.7 120.4 9424.912 nf multidirectional fragment flake n/a n/a surface 
32 240 ISO-T-20-

01 
basalt 51.7 15.56 28.9 1494.13 f centripetal fragment; 

"Levallois"-like 
macroblade+fl
ake 

n/a n/a surface 

33 241 T-1-02 basalt 73.38 30.08 194.8 14294.424 f unidirectional; prepared 
platform 

flake n/a n/a surface 

33 242 T-1-02 rhyolite 90.78 50.98 334.7 30384.066 f unidirectional; prepared 
platform 

flake n/a n/a surface 

33 243 T-1-02 basalt 82.26 44.28 330.7 27203.382 f unidirectional; prepared 
platform 

flake n/a n/a surface 

33 244 T-1-02 basalt 77.42 23.58 113.1 8756.202 nf multidirectional on cobble flake n/a n/a surface 
35 251 T-2-01 rhyolite 52.1 31.68 85.7 4464.97 f unidirectional on cobble flake n/a n/a surface 
35 252 T-2-01 rhyolite 41.44 22.74 18.9 783.216 f unidirectional on cobble flake n/a n/a surface 
35 253 T-2-01 basalt 54.2 27.18 73.8 3999.96 f centripetal reduction on 

cobble 
flake n/a n/a surface 

35 254 T-2-01 basalt 57.98 29.5 109.9 6372.002 nf multidirectional flake n/a n/a surface 
35 255 T-2-01 basalt 44.32 14.92 24.1 1068.112 nf multidirectional flake n/a n/a surface 
35 256 T-2-01 basalt 54.28 29.18 78.4 4255.552 nf multidirectional flake n/a n/a surface 
35 257 T-2-01 basalt 67.28 29.02 95.6 6431.968 nf multidirectional on cobble flake n/a n/a surface 
35 258 T-2-01 basalt 75.26 27.4 129.7 9761.222 nf multidirectional on cobble flake n/a n/a surface 
35 259 T-2-01 basalt 54.8 29.52 55.8 3057.84 nf multidirectional flake n/a n/a surface 
36 261 ISO-T-2-01 basalt 74.98 29.98 171.7 12874.066 f unidirectional on cobble flake n/a n/a surface 
37 267 T-19-03 andesite 68.3 37.28 116 7922.8 nf multidirectional flake n/a n/a surface 
37 268 T-19-03 dacite 57.62 27.84 83.7 4822.794 nf multidirectional on cobble flake n/a n/a surface 
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Lot no. Cat. 

No. 
Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

37 269 T-19-03 metavolc. 71.76 36.8 142.9 10254.504 nf multidirectional on cobble flake n/a n/a surface 
37 270 T-19-03 basalt 43.1 21.7 44.5 1917.95 nf multidirectional on cobble flake n/a n/a surface 
37 271 T-19-03 basalt 78.02 28.98 115.5 9011.31 nf multidirectional on cobble flake n/a n/a surface 
37 272 T-19-03 dacite 72.76 23.1 48.9 3557.964 f unidirectional with 

prepared platform 
flake n/a n/a surface 

38 277 T-19-01 basalt n/a n/a 169.2 n/a n/a n/a n/a n/a n/a surface 
38 278 T-19-01 basalt n/a n/a 108 n/a n/a n/a n/a n/a n/a surface 
38 279 T-19-01 basalt n/a n/a 207.6 n/a n/a n/a n/a n/a n/a surface 
44 295 LP-01 basalt 40.34 32.66 28.5 1149.69 f unidirectional; broken flake 2 15 70-75cm 
47 760 El Econo quartzite 40.85 14.72 25.3 1033.505 f unidirectional on large 

flake 
flake A 1 0-20cm 

47 761 El Econo quartzite 29.52 12.06 10.1 298.152 mf multidirectional, fragment flake A 1 0-20cm 
48 788 El Econo igneous 45.84 15.63 24.3 1113.912 f multidirectional flake B 1 0-20cm 
49 812 El Econo quartzite 49.38 27.12 40.9 2019.642 nf  flake B 1 0-20cm 
50 833 El Econo quartzite 35.56 22.74 20.6 732.536 nf multidirectional flake C 1 0-20cm 
50 831 El Econo quartzite 50.11 23.31 45.7 2290.027 nf multidirectional flake C 1 0-20cm 
50 832 El Econo quartzite 47.71 17.49 16.3 777.673 nf multidirectional flake C 1 0-20cm 
50 830 El Econo quartzite 42.1 25.44 39.1 1646.11 nf multidirectional flake C 1 0-20cm 
50 868 El Econo quartzite 50.32 20.14 67.3 3386.536 nf multidirectional flake C 1 0-20cm 
50 859 El Econo igneous 66.1 32.22 82 5420.2 nf multidirectional flake C 1 0-20cm 
50 870 El Econo quartzite 78.75 48.14 217.6 17136 nf multidirectional flake C 1 0-20cm 
50 869 El Econo quartzite 73.49 43.56 221.4 16270.686 nf multidirectional flake C 1 0-20cm 
51 896 El Econo basalt 39.26 31.95 22.4 879.424 f unidirectional, fragment flake D 1 0-20cm 
55 1009 El Econo igneous 58.97 27.31 76.7 4522.999 f centripetal, core-on-flake flake E 2 6.5cmbd 
56 1015 El Econo dacite 60 22.15 65.7 3942 f multidirectional, core-on-

flake 
flake F 1 0-10cm 

58 1067 El Econo dacite 36.3 13.07 13.1 475.53 nf multidirectional, fragment flake F 3 20-30cm 
63 1132 El Econo quartzite 68.92 36.42 124.6 8587.432 nf multidirectional flake F 8 75.5cmbd 
67 1190 El Econo basalt 69.6 30.46 115.9 8066.64 f centripetal flake G 4 30-40cm 
67 1189 El Econo ccs 71.95 29.74 113.5 8166.325 f centripetal flake G 4 30-40cm 
72 1318 T-2-01 basalt 55.98 22.58 54.2 3034.116 f centripetal, core-on-flake flake A 1 0-10cm 
73 1324 T-2-01 basalt 68.56 22.56 80.5 5519.08 nf multidirectional, from 

cobble 
flake A 2 10-20cm 

74 1410 T-22-46 ccs 40.22 12.53 13.5 542.97 nf multidirectional, from flake n/a n/a surface 
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Lot no. Cat. 

No. 
Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

cobble 
74 1398 T-22-44 rhyolite 62.92 21.07 48.2 3032.744 f centripetal, core-on-flake flake n/a n/a surface 
74 1387 T-22-39 dacite 59.66 23.68 60.8 3627.328 f centripetal flake n/a n/a surface 
74 1414 T-22-50 dacite 48.68 31.3 76.3 3714.284 f unidirectional on split 

cobble 
flake n/a n/a surface 

74 1329 T-22-14 dacite 75.05 35.26 163.4 12263.17 nf multidirectional on cobble flake n/a n/a surface 
74 1402 T-22-49 dacite 45.29 20.22 27.8 1259.062 nf multidirectional on cobble flake n/a n/a surface 
74 1384 T-22-35 basalt 56.12 31.62 166.8 9360.816 nf multidirectional on cobble flake n/a n/a surface 
74 1381 T-22-35 rhyolite 56.1 22.93 79.3 4448.73 f centripetal, core-on-flake flake n/a n/a surface 
74 1358 T-22-22 ccs 65.87 28.09 48.9 3221.043 f centripetal, fragment flake n/a n/a surface 
74 1353 T-22-26 dacite 54.27 26.67 87.1 4726.917 nf multidirectional on cobble flake n/a n/a surface 
74 1366 T-22-24 dacite 57.51 39.36 150.9 8678.259 nf multidirectional on cobble flake n/a n/a surface 
46 299 El Econo ccs 52.65 18.71 18.3 963.495 nf multidirectional, fragment flake n/a n/a surface 
46 380 El Econo dacite 43.98 15.18 13.9 611.322 f centripetal (?) flake n/a n/a surface 
46 310 El Econo dacite 76.3 28.28 95.5 7286.65 f centripetal, core-on-flake flake n/a n/a surface 
46 327 El Econo quartzite 42.3 23.01 10.9 461.07 nf multidirectional, fragment flake n/a n/a surface 
46 337 El Econo rhyolite 39.11 24.51 11.8 461.498 f centripetal, fragment flake n/a n/a surface 
46 302 El Econo basalt 91.29 52.89 104.4 9530.676 nf multidirectional, fragment flake n/a n/a surface 
46 388 El Econo basalt 40.01 10.08 12.3 492.123 f centripetal, Levallois-like 

with prepared edge 
flake n/a n/a surface 

46 328 El Econo rhyolite 30.98 14.7 8.3 257.134 nf multidirectional, fragment flake n/a n/a surface 
46 523 El Econo dacite 30.62 14.33 12 367.44 nf multidirectional flake n/a n/a surface 
46 399 El Econo rhyolite 37.22 21.22 18.7 696.014 nf multidirectional flake n/a n/a surface 
46 401 El Econo quartzite 38.65 12.63 18.4 711.16 nf multidirectional, fragment flake n/a n/a surface 
46 660 El Econo ccs 39.25 11.87 14.4 565.2 nf multidirectional flake n/a n/a surface 
46 677 El Econo basalt 55.3 30.72 100 5530 nf multidirectional flake n/a n/a surface 
46 617 El Econo basalt 54.44 18.19 37.7 2052.388 f centripetal, core-on-flake flake n/a n/a surface 
46 604 El Econo basalt 31.65 14.54 11.3 357.645 f unidirectional, fragment flake n/a n/a surface 
46 692 El Econo rhyolite 31.87 14.71 17.9 570.473 f unidirectional, fragment flake n/a n/a surface 
46 684 El Econo ccs 27.23 11.05 6.7 182.441 f unidirectional, fragment flake n/a n/a surface 
46 744-A El Econo rhyolite 46.8 13.62 43.8 2049.84 f centripetal, core-on-flake flake n/a n/a surface 
46 744-B El Econo basalt 47.96 13.14 n/a #VALUE! f centripetal, core-on-flake flake n/a n/a surface 
46 717 El Econo basalt 60.32 18.62 24.1 1453.712 nf multidirectional, fragment flake n/a n/a surface 
46 725 El Econo ccs 40.48 21.83 23.8 963.424 nf multidirectional, from flake n/a n/a surface 
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Lot no. Cat. 

No. 
Location Material Mx.L Min.L Weight(g) MLD F/nf Type neg. scar size Unit Level Depth (cm) 

cobble 
46 721 El Econo basalt 104.96 31.96 325 34112 f centripetal flake n/a n/a surface 
74 1363 T-22-28 dacite 74.25 16.88 81.2 6029.1 nf multidirectional, on cobble 

flake 
flake n/a n/a surface 

74 1375 T-22-30 basalt 94.47 63.43 310.7 29351.829 f unidirectional on angular 
cobble 

flake n/a n/a surface 

74 1425 T-22-11 dacite 171 79 500+ #VALUE! nf multidirectional on large 
cobble 

flake n/a n/a surface 

74 1426 T-22-42 basalt 164 78 500+ #VALUE! nf multidirectional on large 
cobble 

flake n/a n/a surface 

74 1427 T-22-59 basalt 147 72 500+ #VALUE! f centripetal on large cobble flake n/a n/a surface 
74 1331 T-22-15 dacite 47.38 24.3 45.3 2146.314 f centripetal on cobble flake n/a n/a surface 
75 1430 T-23-6 rhyolite 74.61 35.04 172.4 12862.764 nf multidirectional, on cobble flake n/a n/a surface 
75 1443 T-23-21 dacite 38.47 22.18 38.5 1481.095 f unidirectional, on cobble flake n/a n/a surface 
75 1447 T-23-11 dacite 56 25.32 83.6 4681.6 f centripetal, on cobble flake n/a n/a surface 
75 1451 T-23-18 rhyolite 46.08 23.89 35 1612.8 nf multidirectional, on cobble flake n/a n/a surface 
75 1456 T-23-23 rhyolite 89.02 27.79 151.8 13513.236 nf multidirectional, on split 

cobble 
flake n/a n/a surface 

75 1457 T-23-24 igneous 49.37 21.9 42.4 2093.288 nf multidirectional, on cobble flake n/a n/a surface 
79 1480 SM-1 basalt 83.73 41.78 120.9 10122.957 nf multidirectional, on split 

cobble 
flake n/a n/a surface 

79 1476 SM-1 dacite 57.77 14.69 18.1 1045.637 nf multidirectional, fragment flake n/a n/a surface 
79 1478 SM-1 dacite 60.13 32.1 38.2 2296.966 nf multidirectional, on cobble flake n/a n/a surface 
76 1459 T-22-F1 rhyolite 159 57 500+ #VALUE! f unidirectional, on cobble flake n/a n/a surface 
76 1460 T-22-F4 rhyolite 103.48 46.66 295.6 30588.688 nf multidirectional, on cobble flake n/a n/a surface 
78 1467 T-22-F4 basalt 56.63 22.03 57.8 3273.214 nf multidirectional flake n/a n/a surface 
78 1470 T-22-F4 basalt 70.09 42.54 177.3 12426.957 nf multidirectional, on cobble flake n/a n/a surface 
78 1468 T-22-F4 basalt 91.79 36.32 291.8 26784.322 nf multidirectional, on cobble flake n/a n/a surface 
78 1464 T-22-F4 basalt 81.32 34.66 197.4 16052.568 f unidirectional with 

prepared platform 
flake n/a n/a surface 

78 1465 T-22-F4 rhyolite 97.33 48.07 500+ #VALUE! nf multidirectional flake n/a n/a surface 
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Table C.4: Modified flake and blade measurements and descriptions. 

Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 
36 LP-01 metavolc. 26.82 15.38 4.2 1.3 13 FF yes 1 right lat. formal with 

graver-like 
tip 

n/a n/a surface 

42 LP-01 metavolc. 35.72 11.98 7.56 4.4 48 FF no 1 distal + left lat. formal 
uniface with 
graver-like 
tip 

n/a n/a surface 

50 LP-01 metavolc. 38.2 34.52 13.7 18.2 42.5 FF no 1 left lat. non-formal n/a n/a surface 
57 LP-01 metavolc. 48.64 52.98 12.02 27.5 44 FF yes 2 both lat. 

+distal 
formal 
uniface on 
cortical 
flake 

n/a n/a surface 

67 LP-01 metavolc. 59.36 18.78 7.58 7.6 25 C no 1 proximal formal 
"Levallois" 
blade with 
graver-like 
tip 

n/a n/a surface 

70 LP-01 dacite 37.08 22.2 7.98 8.7 41 C no 1 distal formal 
uniface with 
graver-like 
tip 

n/a n/a surface 

74 LP-01 metavolc. 29.98 51.48 9.36 17.5 46 C no 1 distal formal 
retouch on 
side-struck 
flake 

n/a n/a surface 

77 LP-01 dacite 52.44 18.48 7.64 8.1 51 FF* no 1 all formal 
unifacial 
pp/k; distal 
is broken 

n/a n/a surface 

80 LP-01 ccs.p-wood 43.34 28.16 11.38 16.7 61 FF no 1 all formal with 
high angle 
retouch and 
complete 
dorsal 
shaping 

n/a n/a surface 
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Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 
87 LP-01 metavolc. 35.02 51.44 5.58 10.6 31 C yes 1 distal formal 

retouch on 
side-struck 
flake 

n/a n/a surface 

96 LP-01 andesite 35.3 25.22 6.56 5.9 43 C no 1 all but 
proximal 

formal 
uniface with 
complete 
dorsal 
shaping 

n/a n/a surface 

95-A LP-01 metavolc. 38.02 28.58 7.34 7.4 67 C yes 1 distal formal 
steep edge 
retouch on 
large flake 

n/a n/a surface 

109 LP-01 metavolc. 44.42 35.7 9.68 15.2 59 C yes 1 all but 
proximal 

formal 
retouch on 
large flake 

1 1 0-5cm 

116 LP-01 metavolc. 26.68 25.34 7.72 7.4 66 BF no 1 distal formal 
steep edge 
retouch on 
tabular 
flake 

2 1 0-5cm 

127 LP-01 metavolc. 38.02 35.74 11.02 15.4 61 BF no 1 left lat. formal 
retouch on 
tabular 
flake 

2 4 15-20cm 

162 T-7-02 metavolc. 47.24 23.54 7.22 4.3 41 FF no 1 left lat. formal 
retouch with 
graver-like 
tip 

n/a n/a surface 

189 T-9-01 andesite 45.98 33.98 15.22 25 59 C no 1 all formal 
uniface with 
complete 
dorsal 
shaping 

n/a n/a surface 

190 T-9-01 basalt 54.58 26.88 12.16 17.8 63 FF no 1 right lat. formal 
retouch; 
broken 

n/a n/a surface 
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Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 
217 T-20-02 basalt 67.02 53.32 11.56 49.3 48 C yes 1 all formal 

uniface 
n/a n/a surface 

218 T-20-02 basalt 62.48 55.28 20.02 68 57 BF yes 1 right lat. non-formal n/a n/a surface 
219 T-20-02 basalt 32.82 47.52 10.28 16.9 64 FF no 1 distal formal 

retouch on 
tabular 
flake 

n/a n/a surface 

224 T-20-02 basalt 46.16 57.12 16.34 59.1 51 C yes 1 distal formal 
retouch on 
spall 
(Feature 1) 

n/a n/a surface 

759 El Econo quartzite 25.92 42.64 9.27 8.6 11 BF no 1 distal non-formal A 1 0-20cm 
758 El Econo quartzite 64.44 22.22 12.2 17.6 67 BF no 1 left lat. uniface A 1 0-20cm 
756 El Econo basalt 29.56 17.33 8.9 4 13 FF no 1 distal graver-like 

tip 
A 1 0-20cm 

836 El Econo quartzite 16.89 22.56 4.97 1.9 76 BF no 1 proximal non-formal C 1 0-20cm 
837 El Econo quartzite 21.52 25.81 7.97 4.7 22 BF no 1 proximal non-formal C 1 0-20cm 
828 El Econo quartz 17.65 16.81 4.91 1.7 32.5 FF no 1 left lat. non-formal C 1 0-20cm 
857 El Econo ccs 34.26 26.5 8.67 8.5 19 C no 1 left+right lat. formal 

retouch 
C 1 0-20cm 

848 El Econo ccs 18.34 10.87 3.76 0.7 8 FF no 1 left lat. formal 
retouch 

C 1 0-20cm 

883 El Econo quartzite 16.22 17.98 5.93 1.9 14 BF no 1 left lat. uniface with 
concave 
edge 

D 1 0-10cm 

893 El Econo quartzite 10.38 5.13 1.77 0.2 3 FF no 1 lateral non-formal D 1 0-10cm 
898 El Econo dacite 26.82 27.58 13.49 4.7 48 FF no 1 left lat. non-formal D 1 0-10cm 
882 El Econo quartzite 36.75 24.46 9.29 8.9 21 FF no 1 right lat. non-formal D 1 0-10cm 
891 El Econo quartzite 38.09 23.92 5.31 5.2 27 C no 1 right lat. non-formal 

on blade 
D 1 0-10cm 

895 El Econo basalt 31.38 32.5 10.37 11 21.5 FF no 1 right lat. formal 
retouch 

D 1 0-10cm 

931 El Econo quartz 8.36 15.39 1.88 0.2 2 BF no 1 proximal non-formal D 2 10-20cm 
953 El Econo ccs 6.69 12.34 3.26 0.2 18 BF yes 1 distal non-formal D 3 20-30cm 
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Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 
979 El Econo quartzite 23.84 17.88 4.92 2 14 BF no 1 right lat. non-formal E 1 0-10cm 
978 El Econo quartzite 12.25 11.98 3.04 0.2 8.5 FF no 1 right lat. formal 

retouch 
E 1 0-10cm 

992 El Econo quartzite 19.14 17.51 4.25 1.6 48 BF no 1 right lat. uniface E 1 0-10cm 
1036 El Econo dacite 16.74 26.95 4.56 2.1 31 BF no 1 proximal non-formal F 2 10-20cm 
1047 El Econo ccs 11.64 18.11 2.26 0.5 2.5 BF no 1 distal non-formal F 2 10-20cm 
1074 El Econo dacite 31.17 29.81 7.81 10.6 25.5 C no 1 distal non-formal 

with 
concave 
edge 

F 4 30-40cm 

1093 El Econo quartzite 22.34 21.5 6.17 2.9 5 BF no 1 distal non-formal F 5 40-50cm 
1170 El Econo ccs 49.92 32.59 12.13 19 19.5 C no 1 right lat. formal 

retouch 
G 2 10-20cm 

1203 El Econo dacite 20.03 12.55 4.79 1 11 FF no 1 left lat. formal 
retouch 

G 4 30-40cm 

1319 T-2-01 dacite 32.48 44.92 17.6 24.1 9 BF yes 1 distal formal 
retouch on 
cobble 
fragment 

A 2 10-20cm 

1322 T-2-01 basalt 87.98 37.24 22.59 69 47 C yes 1 right lat. formal 
retouch on 
cobble 
fragment 

A 2 10-20cm 

1397 T-22-52 dacite 56.01 36.44 11.37 22.2 24 BF yes 1 right lat. formal 
retouch on 
cobble flake 

n/a n/a surface 

1393 T-22-43 dacite 26.52 25.18 3.24 1.8 1.5 C no 1 right lat. non-formal n/a n/a surface 
1408 T-22-51 ccs 27.22 16.06 4.74 2.1 3.5 BF yes 1 right lat. non-formal 

on blade 
n/a n/a surface 

1395 T-22-52 dacite 35.18 30.14 3.06 3.4 2 BF no 1 distal non-formal n/a n/a surface 
1423 T-22-60 rhyolite 55.17 52.33 12.16 46.6 14 BF yes 1 proximal non-formal 

on 
corticated 
cobble flake 

n/a n/a surface 

338 El Econo dacite 26.48 17.78 6.87 2.4 4 C no 1 right lat. non-formal n/a n/a surface 
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Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 
312 El Econo basalt 44.82 25.66 14.33 18.8 52 FF yes 1 left lat. +distal limace n/a n/a surface 

352 El Econo dacite 13.95 35.59 7.1 2.6 11 FF no 1 all non-formal n/a n/a surface 
321 El Econo rhyolite 14.99 34.96 16.01 2.5 62 BF no 1 distal uniface n/a n/a surface 
320 El Econo basalt 21.15 28.28 5.48 5.6 8 C yes 1 right lat. non-formal n/a n/a surface 
378 El Econo basalt 37.39 27.99 5.13 5.6 39 BF no 1 distal non-formal n/a n/a surface 
357 El Econo basalt 21.26 18.4 7.2 2.9 13 FF no 1 right lat. non-formal n/a n/a surface 
363 El Econo ccs 16.13 15.46 4.25 0.9 9 BF yes 1 left lat. non-formal n/a n/a surface 
538 El Econo basalt 40.84 24.86 6.29 6.4 12 C no 1 left lat. non-formal n/a n/a surface 
430 El Econo basalt 13.34 21.02 9.38 2.4 10 BF yes 1 left lat. non-formal n/a n/a surface 
433 El Econo ccs 25.83 18.65 4.93 2.6 8 BF no 1 left lat. non-formal n/a n/a surface 
409 El Econo dacite 20.49 15.04 7.77 1.7 n/a BF no 1 right lat. non-formal n/a n/a surface 
406 El Econo bone 29.09 11.55 4.22 0.9 n/a n/a n/a n/a n/a n/a n/a n/a surface 
664 El Econo ccs 24.48 16.9 5.24 2.4 7 BF no 1 left lat. non-formal n/a n/a surface 
605 El Econo basalt 20.33 22.41 7.72 3.8 13 FF no 1 right lat. non-formal n/a n/a surface 
619 El Econo basalt 74.03 36.29 16.76 38.9 39 BF yes 1 right lat. uniface n/a n/a surface 
707 El Econo quartzite 35.95 24.37 6.61 7.5 20 FF no 1 right lat. non-formal n/a n/a surface 
676 El Econo quartzite 37.74 25.63 9.54 7.9 27 BF no 1 right lat. non-formal n/a n/a surface 
662 El Econo basalt 15.83 23.47 3.97 1.7 8 BF no 1 proximal non-formal n/a n/a surface 
560 El Econo ccs 30.43 21.93 9.67 6.7 48 BF yes 1 left lat. uniface n/a n/a surface 
723 El Econo basalt 30.38 16.97 7.58 3.6 36 C no 1 all limace n/a n/a surface 
1345 T-22-18 dacite 51.71 47.57 11.82 28.8 43 C yes 1 distal formal 

retouch on 
cobble spall 

n/a n/a surface 

1348 T-22-17 igneous 66.61 31.93 17.33 37.8 47 C yes 1 all limace on 
long cobble 
blade 

n/a n/a surface 

1334 T-22-1 rhyolite 47.71 44.34 14.44 28.7 18 C yes 1 distal non-formal 
on cobble 
flake 

n/a n/a surface 

1434 T-23-1 dacite 65.47 61.37 12.76 70.5 20.5 C yes 1 distal formal 
retouch on 

n/a n/a surface 
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Cat. No. Site Material MxLa MxWdtb MxThkc Wgtd Edgeº FSTf TCTg Edge#h RT.Locii Comment Unit Level Depth (cm) 

cobble spall 
1442 T-23-2 dacite 59.67 49.21 11.66 36.9 39 C yes 1 distal formal 

retouch on 
cobble spall 

n/a n/a surface 

1435 T-23-4 dacite 39.24 34.62 11.14 14.6 21 FF no 1 left lat. formal 
retouch 

n/a n/a surface 

 

Table C.5: Marine shell remains. 

Lot no. Cat. No. Location Material n weight(g) Description or sp. Unit Level Depth (bd) 
36 263 ISO-T-2-01 shell 2 34.2 Tuvela stultorum n/a surface n/a 
1 78-C LP-01 shell 14 21.6 Tuvela stultorum n/a surface n/a 
1 95-B LP-01 shell 1 21.4 Modiolus rectus n/a surface n/a 
1 92-B LP-01 shell 3 4.1 Tuvela stultorum n/a surface n/a 
1 104-B LP-01 shell 6 14.5 Tuvela stultorum (1 burnt) n/a surface n/a 
4 113-B LP-01 shell 49 52.1 Tuvela stultorum 2 1 0-5cm 
4 113-C LP-01 shell 24 16.2 Septifer bifurcatus 2 1 0-5cm 
4 113-D LP-01 shell 38 14.2 unidentified 2 1 0-5cm 
5 118-B LP-01 shell 37 36.9 Tuvela stultorum 2 2 5-10cm 
5 118-C LP-01 shell 21 16.6 Septifer bifurcatus 2 2 5-10cm 
5 118-D LP-01 shell 28 9.8 unidentified 2 2 5-10cm 
6 122-B LP-01 shell 17 12.8 Tuvela stultorum 2 3 10-15cm 
6 122-C LP-01 shell 21 13.9 Septifer bifurcatus 2 3 10-15cm 
6 122-D LP-01 shell 25 7.7 unidentified 2 3 10-15cm 
7 124-B LP-01 shell 19 30.3 Tuvela stultorum 2 4 15-20cm 
7 124-C LP-01 shell 26 12.8 Septifer bifurcatus 2 4 15-20cm 
7 124-D LP-01 shell 17 6 unidentified 2 4 15-20cm 
8 129-B LP-01 shell 19 21.8 Tuvela stultorum 2 5 20-25cm 
8 129-C LP-01 shell 24 25.5 Septifer bifurcatus 2 5 20-25cm 
8 129-D LP-01 shell 40 13.6 unidentified 2 5 20-25cm 
9 132-B LP-01 shell 17 18.5 Tuvela stultorum 2 6 25-30cm 
9 132-C LP-01 shell 20 15.5 Septifer bifurcatus 2 6 25-30cm 
9 132-D LP-01 shell 32 10.9 unidentified 2 6 25-30cm 
10 136-B LP-01 shell 5 10.8 Tuvela stultorum 2 7 30-35cm 
10 136-C LP-01 shell 12 11.3 Septifer bifurcatus 2 7 30-35cm 
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Lot no. Cat. No. Location Material n weight(g) Description or sp. Unit Level Depth (bd) 
10 136-D LP-01 shell 27 8.1 unidentified 2 7 30-35cm 
11 139-B LP-01 shell 4 2.7 Tuvela stultorum 2 8 35-40cm 
11 139-C LP-01 shell 4 3.4 Septifer bifurcatus 2 8 35-40cm 
11 139-D LP-01 shell 22 8.1 unidentified 2 8 35-40cm 
12 140-B LP-01 shell 12 12.3 Tuvela stultorum 2 9 40-45cm 
12 140-C LP-01 shell 12 7.7 Septifer bifurcatus 2 9 40-45cm 
12 140-D LP-01 shell 34 9 unidentified 2 9 40-45cm 
13 141-B LP-01 shell 5 3.7 Tuvela stultorum 2 10 45-50cm 
13 141-C LP-01 shell 11 6 Septifer bifurcatus 2 10 45-50cm 
13 141-D LP-01 shell 29 8.3 unidentified 2 10 45-50cm 
40 283 LP-01 shell 24 15.2 6 Tuvela stultorum @ 5.5g; 18 Septifer bifurcatus @ 9.7g  n/a surface n/a 
41 286 LP-01 shell 23 11.1 5 Tuvela stultorum @ 1.5g; 18 Septifer bifurcatus @ 9.6g n/a surface n/a 
42 288 LP-01 shell 20 21.6 6Tuvela stultorum @ 7.6g; 14 Septifer bifurcatus @ 3.3g n/a surface n/a 
43 290 LP-01 shell 18 18.4 4 Tuvela stultorum @ 4.4g; 14 Septifer bifurcatus @ 6.7g n/a surface n/a 
44 294 LP-01 shell 16 15.2 3 Tuvela stultorum @ 2.2g; 13 Septifer bifurcatus @ 4.4g n/a surface n/a 
33 245 T-1-02 shell 6 12.1 5 Tuvela stultorum @9.4g; 1 Septifer bifurcatus @ 2.8g n/a surface n/a 
38 280 T-19-01 shell 3 23.8 1 Tuvela stultorum @ 22.4g; 1 snail @ 1.4g n/a surface n/a 
37 275 T-19-03 shell 2 47.7 Tuvela stultorum n/a surface n/a 
35 260 T-2-01 shell 4 50.3 3 Tuvela stultorum @ 3.0g; 1 Septifer bifurcatus @ 47.3g n/a surface n/a 
29 237 T-20-01 shell 3 26.9 2 Tuvela stultorum; 1 snail n/a surface n/a 
26 228 T-20-02 shell 2 66.4 Tuvela stultorum n/a surface n/a 
21 180 T-7-03 bone 2 8 unidentified mammal; 1 burned n/a surface n/a 
22 185-B T-9-01 shell 1 0.4 Tuvela stultorum n/a surface n/a 
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Table C.6: Organic artifact measurements and descriptions. 

Cat. No. Location description Material MxL MxW MxThk Wgt.(g) Description Unit Level Depth (bd) 
958 El Econo drilled shell 6.93 3.59 3.59 0.1 shell bead E 1 0-10cm 
956 El Econo drilled and grooved bone 11.17 7.28 7.28 0.5 bone bead E 1 0-10cm 
872 El Econo drilled and grooved bone 7.96 8.31 8.31 0.4 bone bead D 1 4.5cmbd 
780 El Econo drilled shell 14.19 7.16 7.16 0.5 shell bead B 1 2.9cmbd 
825 El Econo shell 9.72 4.22 0.2 0.2 n/a  C 1 0-20cm 
853 El Econo bone 14.28 5.58 0.4 0.4 n/a bead, grooved C 1 0-20cm 
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APPENDIX D: CDEPP LITHIC DEBITAGE ANALYSIS RESULTS 
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Table D.1: Debitage free-standing typology and technological typology results. 

Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

301 El Econo basalt 1 21.2 0 1 0 0 0 0 0  
373 El Econo basalt 1 1.7 1 0 0 0 0 0 0  
369 El Econo basalt 1 13.1 1 0 0 0 0 0 0  
365 El Econo basalt 1 5.1 0 0 1 0 0 0 0  
361 El Econo basalt 1 3.1 0 1 0 0 0 0 0  
359 El Econo basalt 1 2.2 0 1 0 0 1 0 0  
307 El Econo basalt 1 14.9 1 0 0 0 0 0 0  
370 El Econo basalt 1 4.2 0 0 1 0 0 0 0  
386 El Econo basalt 1 0.8 0 0 1 0 0 0 0  
355 El Econo basalt 1 17.1 1 0 0 0 0 0 0  
351 El Econo basalt 1 1.7 1 0 0 0 1 0 0  
349 El Econo basalt 1 2.8 0 0 1 0 0 0 0  
348 El Econo basalt 1 2.6 0 0 1 0 0 0 0  
298 El Econo basalt 1 4.3 0 0 0 1 0 0 0  
311 El Econo basalt 1 3.7 0 0 1 0 0 0 0  
305 El Econo basalt 1 2.1 1 0 0 0 1 0 0  
345 El Econo basalt 1 5.1 0 0 1 0 0 0 0  
392 El Econo basalt 1 0.8 0 1 0 0 0 0 0  
398 El Econo basalt 1 2.4 0 0 1 0 0 0 0  
391 El Econo basalt 1 0.4 0 0 1 0 0 0 0  
420 El Econo basalt 1 0.4 0 0 1 0 0 0 0  
440 El Econo basalt 1 0.8 0 0 1 0 0 0 0  
403 El Econo basalt 1 2.5 0 0 1 0 0 0 0  
414 El Econo basalt 1 1.6 0 0 1 0 0 0 0  
421 El Econo basalt 1 2.8 0 1 0 0 0 0 0  
463 El Econo basalt 1 3 0 0 1 0 0 0 0  
437 El Econo basalt 1 1.8 0 1 0 0 0 0 0  
413 El Econo basalt 1 0.8 0 0 1 0 0 0 0  
396 El Econo basalt 1 0.7 0 1 0 0 0 0 1  
447 El Econo basalt 1 4.2 0 1 0 0 0 0 0  
470 El Econo basalt 1 1.7 0 0 1 0 0 0 0  
474 El Econo basalt 1 1.5 0 0 1 0 0 0 0  
534 El Econo basalt 1 1 1 0 0 0 1 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

521 El Econo basalt 1 3.8 0 1 0 0 0 0 0  
541 El Econo basalt 1 1.7 1 0 0 0 0 0 0  
550 El Econo basalt 1 1 1 0 0 0 0 0 0  
536 El Econo basalt 1 4.3 0 1 0 0 0 0 0  
570 El Econo basalt 1 1.6 0 1 0 0 0 0 0  
494 El Econo basalt 1 2.6 0 0 1 0 0 0 0  
577 El Econo basalt 1 3 0 1 0 0 0 0 0  
611 El Econo basalt 1 12.6 1 0 0 0 0 0 0  
579 El Econo basalt 1 4.9 1 0 0 0 0 0 1  
540 El Econo basalt 1 3 0 0 1 0 0 0 0  
678 El Econo basalt 1 5.7 0 1 0 0 0 0 0  
653 El Econo basalt 1 1.4 0 0 1 0 0 0 0  
529 El Econo basalt 1 1.1 0 0 1 0 0 0 0  
637 El Econo basalt 1 0.6 0 0 1 0 0 0 0  
683 El Econo basalt 1 0.6 1 0 0 0 0 0 1  
700 El Econo basalt 2 2.8 0 0 2 0 0 0 0  
693 El Econo basalt 1 16.9 0 0 1 0 1 0 0  
698 El Econo basalt 3 11.7 1 0 2 0 0 0 0  
687 El Econo basalt 3 6.2 0 1 2 0 0 0 0  
713 El Econo basalt 1 10 0 1 0 0 0 0 0  
710 El Econo basalt 1 1.2 0 1 0 0 0 0 0  
704 El Econo basalt 1 26 0 1 0 0 0 0 0  
718 El Econo basalt 1 6.7 0 0 1 0 0 0 0  
733 El Econo basalt 8 17 1 3 3 1 2 0 0  
737 El Econo basalt 13 50.4 1 3 5 2 0 0 2 centripetal 
364 El Econo ccs 1 1.9 0 1 0 0 0 0 0  
356 El Econo ccs 1 4.5 1 0 0 0 0 0 0  
350 El Econo ccs 1 0.1 1 0 0 0 0 0 0  
306 El Econo ccs 1 0.4 0 0 1 0 0 0 0  
308 El Econo ccs 1 6.9 0 1 0 0 0 0 0  
346 El Econo ccs 1 1.4 0 1 0 0 0 0 0  
340 El Econo ccs 1 4.4 0 0 1 0 0 0 0  
339 El Econo ccs 1 0.9 1 0 0 0 0 0 0  
438 El Econo ccs 1 0.3 0 0 1 0 0 0 0  
431 El Econo ccs 1 1.5 0 1 0 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

423 El Econo ccs 1 1.6 0 1 0 0 0 0 0  
468 El Econo ccs 1 0.5 0 0 1 0 0 0 0  
464 El Econo ccs 1 0.3 0 1 0 0 1 0 0  
467 El Econo ccs 1 1.1 0 0 1 0 0 0 0  
522 El Econo ccs 1 2.3 0 1 0 0 0 0 0  
496 El Econo ccs 1 2.6 0 1 0 0 0 0 1  
511 El Econo ccs 1 1.4 0 0 1 0 0 0 0  
512 El Econo ccs 1 5.9 0 0 0 1 0 0 0  
507 El Econo ccs 1 0.4 0 0 1 0 0 0 0  
555 El Econo ccs 1 2.5 0 0 0 1 0 0 0  
553 El Econo ccs 1 0.5 0 0 0 1 0 0 0  
527 El Econo ccs 1 0.5 0 1 0 0 0 0 0  
571 El Econo ccs 1 1.9 0 0 1 0 0 0 0  
572 El Econo ccs 1 1 0 1 0 0 0 0 0  
518 El Econo ccs 1 1.7 0 0 0 1 0 0 0  
613 El Econo ccs 1 0.1 0 0 1 0 0 0 0  
675 El Econo ccs 1 3.5 1 0 0 0 0 0 0  
665 El Econo ccs 1 0.8 0 1 0 0 0 0 0  
552 El Econo ccs 1 0.8 0 0 1 0 0 0 0  
674 El Econo ccs 1 0.4 0 0 0 1 0 0 0  
730 El Econo ccs 1 2.6 0 0 0 1 0 0 0  
741 El Econo ccs 1 0.7 0 0 1 0 0 0 0  
325 El Econo dacite 1 2 0 1 0 0 0 0 0  
366 El Econo dacite 1 1.1 1 0 0 0 0 0 1  
341 El Econo dacite 1 9.9 1 0 0 0 0 0 0  
390 El Econo dacite 1 0.1 0 0 1 0 0 0 0  
442 El Econo dacite 1 1.3 0 0 1 0 0 0 0  
486 El Econo dacite 1 1.9 0 0 1 0 0 0 0  
454 El Econo dacite 1 4.4 0 0 0 1 0 0 0  
457 El Econo dacite 1 1.3 0 0 1 0 0 0 0  
473 El Econo dacite 1 5.8 0 1 0 0 0 0 0  
462 El Econo dacite 1 1.8 0 0 1 0 0 0 0  
469 El Econo dacite 1 1 0 0 0 1 0 0 0  
471 El Econo dacite 1 2.3 0 0 0 1 0 0 0  
478 El Econo dacite 1 1.4 1 0 0 0 1 0 0  
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479 El Econo dacite 1 0.4 0 1 0 0 0 0 0  
480 El Econo dacite 1 0.6 0 0 1 0 0 0 0  
495 El Econo dacite 1 20.5 1 0 0 0 0 0 0  
506 El Econo dacite 1 3.9 1 0 0 0 0 0 0  
481 El Econo dacite 1 0.9 1 0 0 0 0 0 0  
487 El Econo dacite 1 0.3 0 1 0 0 0 0 0  
498 El Econo dacite 1 4.1 0 0 1 0 0 0 0  
491 El Econo dacite 1 0.7 0 0 1 0 0 0 0  
493 El Econo dacite 1 3.1 0 1 0 0 0 0 0  
548 El Econo dacite 1 0.5 0 0 1 0 0 0 0  
515 El Econo dacite 1 1.6 0 0 0 1 0 0 0  
504 El Econo dacite 1 1.8 0 1 0 0 0 0 1  
544 El Econo dacite 1 0.4 0 0 1 0 0 0 0  
561 El Econo dacite 1 6.2 1 0 0 0 0 0 0  
575 El Econo dacite 1 7.7 1 0 0 0 0 0 0  
603 El Econo dacite 1 1.5 0 0 1 0 0 0 0  
568 El Econo dacite 1 2.3 0 1 0 0 0 0 0  
566 El Econo dacite 1 5 0 0 1 0 0 0 0  
602 El Econo dacite 1 0.3 0 0 1 0 0 0 0  
690 El Econo dacite 1 6.9 0 0 1 0 0 0 0  
663 El Econo dacite 1 1.2 0 1 0 0 0 0 0  
694 El Econo dacite 1 1.6 1 0 0 0 0 0 0  
537 El Econo dacite 1 1.9 1 0 0 0 1 0 0  
680 El Econo dacite 1 2.7 0 0 1 0 0 0 0  
648 El Econo dacite 1 0.4 0 0 1 0 0 0 0  
644 El Econo dacite 1 2 0 0 1 0 0 0 0  
651 El Econo dacite 1 2.6 0 0 1 0 0 0 0  
682 El Econo dacite 1 0.4 0 0 1 0 0 0 0  
699 El Econo dacite 1 0.5 0 1 0 0 0 0 0  
689 El Econo dacite 2 1.5 0 1 1 0 0 0 0  
703 El Econo dacite 1 10.9 1 0 0 0 0 0 0  
701 El Econo dacite 1 1 0 0 1 0 0 0 0  
731 El Econo dacite 10 34.8 0 5 5 1 3 0 0  
736 El Econo dacite 58 165.4 11 10 31 5 2 0 9  
569 El Econo igneous 1 9.6 0 0 1 0 0 0 0  
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524 El Econo igneous 1 3.7 1 0 0 0 0 0 0  
573 El Econo igneous 1 4.2 1 0 0 0 0 0 0  
581 El Econo igneous 1 7.9 0 0 1 0 0 0 0  
582 El Econo igneous 1 1.1 0 0 1 0 0 0 0  
668 El Econo igneous 1 4.6 0 0 0 1 0 0 0  
738 El Econo igneous 5 66.3 1 2 1 1 0 0 1 Levallois-like 

flake/blade 
533 El Econo metavolc. 1 4 0 0 1 0 0 0 0  
661 El Econo metavolc. 1 3.7 0 0 1 0 0 0 0  
483 El Econo obsidian 1 0.1 0 0 1 0 0 0 0  
546 El Econo obsidian' 1 0.3 0 0 1 0 0 0 0  
742 El Econo quartz 1 1.6 0 1 0 0 0 0 0  
329 El Econo quartzite 1 3.8 1 0 0 0 0 0 0  
334 El Econo quartzite 1 7.8 0 0 1 0 0 0 0  
304 El Econo quartzite 1 1.6 0 0 1 0 0 0 0  
332 El Econo quartzite 1 1.9 0 0 1 0 0 0 0  
330 El Econo quartzite 1 1.1 0 1 0 0 0 0 0  
303 El Econo quartzite 1 4.7 0 0 1 0 0 0 0  
379 El Econo quartzite 1 2.8 1 0 0 0 0 0 0  
374 El Econo quartzite 1 0.2 0 1 0 0 0 0 0  
384 El Econo quartzite 1 0.6 0 0 1 0 0 0 0  
383 El Econo quartzite 1 3.2 0 1 0 0 0 0 1  
377 El Econo quartzite 1 0.8 0 0 1 0 0 0 0  
360 El Econo quartzite 1 3 0 0 1 0 0 0 0  
335 El Econo quartzite 1 0.3 0 1 0 0 1 0 0  
297 El Econo quartzite 1 3.1 0 1 0 0 0 0 0  
344 El Econo quartzite 1 2.5 0 0 0 1 0 0 0  
324 El Econo quartzite 1 0.5 0 1 0 0 0 0 0  
323 El Econo quartzite 1 3.3 0 0 1 0 0 0 0  
315 El Econo quartzite 1 5.9 0 0 0 1 0 0 0  
316 El Econo quartzite 1 1.9 0 0 1 0 0 0 0  
411 El Econo quartzite 1 0.2 0 0 1 0 0 0 0  
428 El Econo quartzite 1 3.8 1 0 0 0 0 0 1  
395 El Econo quartzite 1 0.7 0 1 0 0 0 0 0  
456 El Econo quartzite 1 0.2 0 0 1 0 0 0 0  
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412 El Econo quartzite 1 0.4 0 1 0 0 1 0 0  
472 El Econo quartzite 1 6.1 0 1 0 0 0 0 0  
461 El Econo quartzite 1 0.6 0 0 1 0 0 0 0  
450 El Econo quartzite 1 2.5 0 0 1 0 0 0 0  
455 El Econo quartzite 1 1.3 1 0 0 0 0 0 0  
475 El Econo quartzite 1 0.9 0 1 0 0 0 0 0  
446 El Econo quartzite 1 1.2 0 1 0 0 0 0 0  
484 El Econo quartzite 1 0.2 1 0 0 0 0 0 0  
530 El Econo quartzite 1 0.5 0 0 1 0 0 0 0  
503 El Econo quartzite 1 1.1 0 0 1 0 0 0 0  
508 El Econo quartzite 1 1.8 0 1 0 0 0 0 0  
516 El Econo quartzite 1 0.2 1 0 0 0 0 0 0  
517 El Econo quartzite 1 2 0 0 1 0 0 0 0  
545 El Econo quartzite 1 0.9 0 1 0 0 0 0 0  
519 El Econo quartzite 1 0.8 0 1 0 0 0 0 0  
557 El Econo quartzite 1 0.1 0 1 0 0 0 0 1  
520 El Econo quartzite 1 0.4 0 0 1 0 0 0 0  
532 El Econo quartzite 1 0.4 0 0 1 0 0 0 0  
574 El Econo quartzite 1 3.7 0 0 1 0 0 0 0  
652 El Econo quartzite 1 0.1 0 0 1 0 0 0 0  
615 El Econo quartzite 1 1.8 0 0 1 0 0 0 0  
636 El Econo quartzite 1 1.3 0 0 1 0 0 0 0  
634 El Econo quartzite 1 0.2 0 0 1 0 0 0 0  
635 El Econo quartzite 1 1.5 0 0 1 0 0 0 0  
618 El Econo quartzite 1 3 0 0 0 1 0 0 0  
608 El Econo quartzite 1 2.3 0 0 1 0 0 0 0  
606 El Econo quartzite 1 5 0 0 1 0 0 0 0  
612 El Econo quartzite 1 23.6 0 1 0 0 0 0 0  
643 El Econo quartzite 1 1.6 0 0 1 0 0 0 0  
646 El Econo quartzite 1 1.5 0 1 0 0 0 0 0  
642 El Econo quartzite 1 5.3 0 0 1 0 0 0 0  
558 El Econo quartzite 1 0.3 0 1 0 0 0 0 0  
650 El Econo quartzite 1 4.4 0 1 0 0 0 0 0  
631 El Econo quartzite 1 4.2 0 1 0 0 0 0 0  
670 El Econo quartzite 1 1.2 0 0 1 0 0 0 0  
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671 El Econo quartzite 1 2.7 1 0 0 0 0 0 0  
705 El Econo quartzite 1 2.5 0 0 2 0 0 0 0  
706 El Econo quartzite 1 7.9 0 1 0 0 0 0 0  
728 El Econo quartzite 4 12.4 1 0 3 0 0 0 0  
735 El Econo quartzite 26 91 4 3 17 2 0 0 1 centripetal 
300 El Econo rhyolite 1 11.9 0 0 1 0 0 0 0  
331 El Econo rhyolite 1 1.7 0 1 0 0 0 0 0  
326 El Econo rhyolite 1 1.9 0 1 0 0 1 0 0  
375 El Econo rhyolite 1 1 0 0 1 0 0 0 0  
389 El Econo rhyolite 1 2.5 0 0 1 0 0 0 0  
410 El Econo rhyolite 1 0.6 0 1 0 0 0 0 0  
488 El Econo rhyolite 1 1.6 1 0 0 0 1 0 0  
565 El Econo rhyolite 1 0.3 0 0 1 0 0 0 0  
638 El Econo rhyolite 1 0.2 0 0 1 0 0 0 0  
614 El Econo rhyolite 1 0.2 0 0 1 0 0 0 0  
580 El Econo rhyolite 1 0.7 0 0 1 0 0 0 0  
708 El Econo rhyolite 1 7.5 0 1 0 0 0 0 0  
743 El Econo rhyolite 7 22.4 2 1 4 0 1 0 1  
719 El Econo rhyolite 1 5 0 1 0 0 0 0 0  
716 El Econo rhyolite 1 7.5 0 0 1 0 0 0 0  
732 El Econo rhyolite 4 14.2 0 2 2 0 1 0 0  
368 El Econo rhyolite 1 8.8 0 1 0 0 0 0 0  
754 El Econo basalt 41 27.1 4 9 0 0 1 0 0  
752 El Econo ccs 9 6.4 1 1 7 0 1 0 0  
745 El Econo obsidian 3 0.2 0 1 2 0 0 0 0  
748 El Econo quartz 6 0.3 0 2 4 0 0 0 0  
757 El Econo quartzite 49 59.8 2 5 37 3 2 0 1  
753 El Econo rhyolite 1 0.1 0  1 0 0 0 0  
767 El Econo basalt 5 11.7 1 2 2 0 1 0 1  
789 El Econo basalt 6 59.3 3 1 2 0 0 0 0 one is a core-on-

flake 
787 El Econo ccs 30 28.3 0 10 14 6 1 0 2  
768 El Econo ccs 14 11.5 2 5 6 1 3 0 0  
786 El Econo dacite 30 62.8 4 5 14 4 3 0 0  
769 El Econo dacite 12 17.5 2 3 6 1 1 0 0  
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794 El Econo obsidian 1 0.1 0 0 1 0 0 0 0  
782 El Econo quartz 5 1.4 0 0 4 1 0 0 0  
773 El Econo quartz 3 0.8 0 0 3 0 0 0 0  
770 El Econo quartzite 35 71 0 3 29 3 0 0 0  
781 El Econo quartzite 58 144.7 0 8 36 14 0 0 0  
775 El Econo rhyolite 1 4.5 1 0 0 0 0 0 0  
807 El Econo basalt 6 2.6 0 1 4 10 0 0 0  
808 El Econo ccs 12 1.5 1 3 5 3 0 0 0  
805 El Econo dacite 16 6.6 2 4 10 0 0 0 0  
810 El Econo obsidian 1 0.1 0 0 1 0 0 0 0  
814 El Econo quartz 3 0.4 0 1 2 0 0 0 0  
813 El Econo quartzite 30 17.8 0 6 18 6 0 0 0  
806 El Econo rhyolite 2 5.2 n/a n/a n/a n/a n/a n/a n/a  
839 El Econo basalt 101 193.6 1 3 15 5 1 0 3  
840 El Econo ccs 143 116 2 3 7 3 12 2 0  
856 El Econo dacite 175 141.3 2 5 9 1 1 0 2  
843 El Econo igneous 4 22.7 0 2 2 0 0 0 0  
824 El Econo obsidian 10 3.3 2 1 7 0 1 0 0  
826 El Econo quartz 17 5 0 3 9 5 0 0 0  
829 El Econo quartzite 341 456.6 2 87 149 103 0 0 0  
841 El Econo rhyolite 9 29.3 2 2 4 1 0 0 0  
894 El Econo basalt 85 263.7 3 10 52 20 4 0 3 Levallois-like (x3) 
878 El Econo ccs 76 61.7 7 11 52 6 2 0 0  
897 El Econo dacite 146 119 8 30 96 12 6 0 2  
887 El Econo obsidian 3 0.1 0 1 2 0 0 0 0  
888 El Econo quartz 24 11 0 6 14 4 1 0 0  
881 El Econo quartzite 327 551.3 5 5 18 17 0 0 0  
886 El Econo rhyolite 13 16.2 1 0 12 0 0 0 1  
929 El Econo basalt 32 77.3 3 6 21 2 1 0 0  
927 El Econo ccs 57 33.8 3 13 36 4 2 0 1  
926 El Econo dacite 105 55.2 2 25 69 9 3 0 2  
923 El Econo obsidian 3 0.2 1 1 1 0 0 0 0  
924 El Econo quartz 8 0.8 0 2 6 0 0 0 0  
928 El Econo quartzite 112 68.8 2 13 85 12 0 0 0  
930 El Econo rhyolite 1 0.8 0 0 1 0 0 0 0  
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944 El Econo basalt 11 9.6 1 3 4 3 1 0 0  
943 El Econo ccs 12 16.4 0 6 6 0 0 0 0  
940 El Econo dacite 16 7.8 1 6 9 0 1 0 0  
951 El Econo obsidian 2 0.1 1 1 0 0 0 0 0  
950 El Econo quartz 7 0.8 0 0 5 2 0 0 0  
941 El Econo quartzite 37 30 1 4 13 9 1 0 0  
952 El Econo rhyolite 1 1.8 0 0 1 0 0 0 0  
985 El Econo basalt 83 228.3 3 13 58 9 3 0 8  
987 El Econo ccs 144 131.1 4 26 101 13 4 0 0  
986 El Econo dacite 166 144.1 7 17 130 12 2 0 1  
970 El Econo dacite 1 1.4 0 1 0 0 0 0 1  
990 El Econo igneous 8 16.7 0 2 6 0 0 0 0  
984 El Econo obsidian 8 0.7 3 0 4 1 0 0 0  
968 El Econo obsidian 1 0.2 0 1 0 0 0 0 0  
977 El Econo quartz 30 10.6 1 4 18 7 0 0 0  
991 El Econo quartzite 328 406.7 0 6 20 6 0 0 0  
988 El Econo rhyolite 9 26 0 3 6 0 0 0 0  
998 El Econo basalt 22 101 2 3 16 1 0 0 0  
1001 El Econo ccs 18 14 2 4 10 2 0 0 0  
997 El Econo dacite 40 79 2 10 21 7 0 0 0  
1003 El Econo igneous 2 4.9 0 2 0 0 0 0 0  
1006 El Econo obsidian 5 0.2 0 3 2 0 0 0 0  
1005 El Econo quartz 14 4 1 2 10 1 0 0 0  
999 El Econo quartzite 108 435.4 0 3 5 4 0 0 0  
1000 El Econo rhyolite 6 7.7 1 2 3 0 0 0 0  
1017 El Econo basalt 17 91 1 1 15 0 0 0 0 Levallois-like 

flake 
1021 El Econo ccs 9 12.6 0 3 5 1 0 0 0  
1018 El Econo dacite 35 60.7 4 5 24 2 1 0 0  
1032 El Econo igneous 1 1.2 0 0 1 0 0 0 0  
1016 El Econo obsidian 2 0.1 0 1 1 0 0 0 0  
1024 El Econo quartz 9 2.9 0 2 7 0 0 0 0  
1020 El Econo quartzite 46 47.3 0 2 38 6 0 0 0  
1022 El Econo rhyolite 4 7.1 1 3 0 0 0 0 0  
1049 El Econo basalt 13 25 0 4 8 1 0 0 0  
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1045 El Econo ccs 2 0.3 0 0 2 0 0 0 0  
1050 El Econo dacite 40 50.9 4 10 23 3 3 0 0  
1046 El Econo quartz 3 3.7 0 0 2 1 0 0 0  
1037 El Econo quartzite 50 45.1 0 7 28 15 0 0 0  
1048 El Econo rhyolite 2 2 0 0 2 0 0 0 0  
1061 El Econo basalt 10 21.7 0 1 7 2 0 0 0  
1060 El Econo ccs 12 5.9 1 3 7 1 2 0 0  
1057 El Econo dacite 25 171.1 3 4 13 1 1 0 1 2 Levallois-like 

flakes 
1062 El Econo quartz 6 0.9 0 0 4 2 0 0 0  
1058 El Econo quartzite 37 28.1 0 3 29 5 0 0 0  
1059 El Econo rhyolite 4 3.3 0 0 4 0 0 0 0  
1071 El Econo basalt 3 30.8 1 0 2 0 0 0 0  
1076 El Econo ccs 9 9.9 0 3 6 0 1 0 1  
1075 El Econo dacite 17 10.6 0 4 11 2 0 0 0  
1084 El Econo quartz 3 1 0 0 3 0 0 0 0  
1073 El Econo quartzite 48 33.3 0 7 27 14 0 0 0  
1077 El Econo rhyolite 3 2.1 0 0 3 0 0 0 0  
1097 El Econo basalt 13 13.8 0 0 12 1 0 0 0  
1096 El Econo ccs 36 19.8 0 6 25 5 0 0 0  
1094 El Econo dacite 45 60 3 6 31 5 1 0 2  
1095 El Econo obsidian 4 0.5 0 2 2 0 0 0 0  
1099 El Econo quartz 9 3.2 0 2 6 1 0 0 0  
1091 El Econo quartzite 53 29.4 0 7 32 14 0 0 0  
1098 El Econo rhyolite 2 0.7 0 0 1 1 0 0 0  
1109 El Econo basalt 10 28.3 0 1 8 1 0 0 0  
1110 El Econo ccs 7 8.4 1 1 2 3 0 0 0  
1108 El Econo dacite 16 8.8 0 3 12 1 1 0 0  
1111 El Econo quartz 6 1.2 0 1 5 0 0 0 0  
1107 El Econo quartzite 33 24.1 0 3 19 11 0 0 0  
1112 El Econo rhyolite 3 3.2 0 1 2 0 0 0 0  
1127 El Econo basalt 5 8.8 0 1 3 1 0 0 0  
1123 El Econo ccs 10 24.6 0 4 4 2 0 0 1  
1128 El Econo dacite 16 14.7 1 5 9 1 2 0 0  
1122 El Econo quartz 18 7.7 0 3 11 4 0 0 0  
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1124 El Econo quartzite 26 72.1 0 3 17 6 0 0 0  
1125 El Econo rhyolite 2 14.1 0 0 2 0 0 0 0  
1134 El Econo ccs 4 12 0 2 1 1 1 0 0  
1136 El Econo dacite 10 8.8 0 2 7 1 1 0 1  
1138 El Econo igneous 1 0.7 0 0 1 0 0 0 0  
1137 El Econo quartz 7 3 0 1 5 1 0 0 0  
1135 El Econo quartzite 14 85.5 0 1 6 7 0 0 0  
1154 El Econo basalt 4 43.1 1 0 2 1 0 0 1  
1158 El Econo ccs 13 9.3 0 3 9 1 0 0 0  
1155 El Econo dacite 18 36.5 1 5 12 0 1 0 0  
1151 El Econo obsidian 1 0.2 0 0 1 0 0 0 0  
1157 El Econo quartz 7 2.9 0 2 5 0 0 0 0  
1150 El Econo quartzite 39 44.5 0 4 24 11 0 0 0  
1144 El Econo rhyolite 2 8.5 0 1 1 0 0 0 0  
1162 El Econo basalt 4 5.1 0 0 4 0 0 0 0  
1160 El Econo ccs 7 5.1 0 3 4 0 1 0 0  
1159 El Econo dacite 16 20.9 0 3 13 0 0 0 0  
1163 El Econo quartz 3 1.4 0 1 2 0 0 0 0  
1161 El Econo quartzite 22 17.1 0 2 15 5 0 0 0  
1172 El Econo rhyolite 1 0.2 0 0 1 0 0 0 0  
1183 El Econo basalt 6 2.8 0 2 3 1 0 0 0  
1186 El Econo ccs 11 38.4 1 3 5 2 0 0 0  
1184 El Econo dacite 20 47.1 0 4 15 1 1 0 1  
1187 El Econo obsidian 1 0.1 0 0 1 0 0 0 0  
1182 El Econo quartz 8 2.4 0 2 6 0 0 0 0  
1185 El Econo quartzite 39 69.8 0 5 25 9 0 0 0  
1180 El Econo rhyolite 1 3.3 0 1 0 0 1 0 0  
1195 El Econo basalt 6 4.7 0 1 5 0 0 0 1  
1202 El Econo ccs 4 1 0 1 3 0 1 0 0  
1196 El Econo dacite 12 7.8 0 4 8 0 1 0 0  
1192 El Econo obsidian 2 0.8 0 0 1 1 0 0 0  
1197 El Econo quartz 6 1.1 0 1 4 1 0 0 0  
1200 El Econo quartzite 27 50.7 0 6 14 7 1 0 0  
1193 El Econo rhyolite 1 1.1 0 1 0 0 0 0 0  
1213 El Econo basalt 3 19.8 0 2 0 1 1 0 0  
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1207 El Econo ccs 2 5 0 1 0 1 0 0 0  
1211 El Econo dacite 4 1 0 1 3 0 0 0 0  
1210 El Econo quartz 2 0.7 0 0 2 0 0 0 0  
1208 El Econo quartzite 10 13.3 0 1 7 2 0 0 0  
1218 El Econo basalt 3 2.5 0 0 3 0 0 0 0  
1219 El Econo ccs 4 3.8 0 2 1 1 0 0 0  
1217 El Econo dacite 5 1.3 0 2 3 1 0 0 0  
1225 El Econo quartz 2 0.2 0 1 0 1 0 0 0  
1222 El Econo quartzite 9 25.7 0 1 4 4 0 0 0  
84 LP-01 andesite 1 0.8 0 0 1 0 0 0 0  
102 LP-01 andesite 1 1.2 1 0 0 0 1 0 0  
78-B LP-01 andesite 1 0.8 0 0 1 0 0 0 1  
88 LP-01 basalt 1 0.6 0 1 0 0 0 0 1  
101-A LP-01 basalt 1 0.7 0 0 1 0 0 0 0  
89-A LP-01 basalt 1 13.2 1 0 0 0 0 0 0  
78-A LP-01 ccs 1 5.3 0 1 0 0 0 0 1  
90-E LP-01 ccs-p.wood 1 0.4 0 0 1 0 0 0 0  
100-B LP-01 ccs-p.wood 1 9.5 0 0 1 0 0 0 0 possible core-on-

flake 
90-A LP-01 dacite 1 2.6 1 0 0 0 0 0 1 "Levallois"-like 
90-D LP-01 dacite 1 0.8 0 0 1 0 0 0 0  
100-A LP-01 dacite 1 9 0 0 1 0 0 0 1 "Levallois"-like 
100-C LP-01 dacite 1 0.6 0 0 1 0 0 0 0  
94-C LP-01 dacite 1 13.2 0 1 0 0 0 0 0  
94-D LP-01 dacite 1 7.3 0 0 1 0 0 0 0  
94-E LP-01 dacite 1 7.5 1 0 0 0 1 0 0  
94-F LP-01 dacite 1 3.7 0 0 0 1 0 0 0  
94-J LP-01 dacite 1 0.1 0 0 1 0 0 0 0  
98 LP-01 dacite 1 1.6 1 0 0 0 1 0 0  
69 LP-01 dacite 1 3.2 0 0 1 0 0 0 0  
73-A LP-01 dacite 1 0.2 0 0 1 0 0 0 1 microblade (?) 
73-B LP-01 dacite 1 4.5 0 0 1 0 0 0 0  
34 LP-01 dacite 1 2.7 0 0 0 1 0 0 0  
40 LP-01 dacite 1 1.4 1 0 0 0 1(?) 0 0  
35 LP-01 dacite 1 2.6 0 1 0 0 1 0 0 "Levallois"-like 
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38 LP-01 dacite 1 0.3 1 0 0 0 0 0 0  
22 LP-01 dacite 1 0.7 0 0 1 0 0 0 0  
18 LP-01 dacite 1 4 1 0 0 0 0 0 0  
6 LP-01 dacite 1 0.6 1 0 0 0 0 0 0  
14 LP-01 dacite 1 10 0 0 1 0 0 0 0  
7 LP-01 dacite 1 0.7 1 0 0 0 1 0 0  
10 LP-01 dacite 1 1.5 0 0 1 0 0 0 0  
13 LP-01 dacite 1 2.6 1 0 0 0 1 0 0  
17 LP-01 dacite 1 0.6 0 0 1 0 0 0 0  
23 LP-01 dacite 1 2.3 1 0 0 0 0 0 0  
20 LP-01 dacite 1 2.7 1 0 0 0 0 0 0  
19 LP-01 dacite 1 0.8 0 1 0 0 0 0 1  
79 LP-01 dacite 1 5.4 0 0 1 0 0 0 0  
105-A LP-01 dacite 1 6.6 0 0 1 0 0 0 0  
105-B LP-01 dacite 1 3.1 0 0 1 0 0 0 0  
105-C LP-01 dacite 1 3.1 0 0 1 0 0 0 0  
46 LP-01 dacite(?) 1 9.2 1 0 0 0 0 0 0  
90-B LP-01 metavolc. 1 1 1 0 0 0 0 0 1 "Levallois"-like 
90-C LP-01 metavolc. 1 1.4 0 1 0 0 0 0 0  
90-F LP-01 metavolc. 1 0.4 0 0 1 0 0 0 0  
90-G LP-01 metavolc. 1 0.2 0 0 1 0 0 0 0  
100-D LP-01 metavolc. 1 0.6 0 0 1 0 0 0 0  
94-G LP-01 metavolc. 1 1.4 0 0 1 0 0 0 0  
94-H LP-01 metavolc. 1 2.1 0 0 1 0 0 0 0  
94-I LP-01 metavolc. 1 0.4 0 0 1 0 0 0 0  
97-B LP-01 metavolc. 1 4.4 0 0 1 0 0 0 0  
97-C LP-01 metavolc. 1 1 0 0 1 0 0 0 0  
62 LP-01 metavolc. 1 4.3 1 0 0 0 1 0 0  
32 LP-01 metavolc. 1 2.8 0 0 1 0 0 0 0  
60 LP-01 metavolc. 1 9.1 1 0 0 0 0 0 0 "Levallois"-like 
43 LP-01 metavolc. 1 1.9 0 1 0 0 0 0 0  
44 LP-01 metavolc. 1 5.7 0 0 1 0 0 0 0 "Levallois"-like 
33 LP-01 metavolc. 1 7.2 0 0 1 0 0 0 0  
63 LP-01 metavolc. 1 26.4 1 0 0 0 0 0 0  
58 LP-01 metavolc. 1 6 1 0 0 0 1 (?) 0 0  
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Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

66 LP-01 metavolc. 1 14.8 1 0 0 0 0 0 0  
64 LP-01 metavolc. 1 6.9 1 0 0 0 0 0 0  
61 LP-01 metavolc. 1 19.4 0 1 0 0 0 0 0 "Levallois"-like 
51 LP-01 metavolc. 1 4 0 0 0 1 0 0 0  
47 LP-01 metavolc. 1 19.6 0 1 0 0 0 0 0  
49 LP-01 metavolc. 1 3.1 1 0 0 0 0 0 1 "Levallois"-like 
48 LP-01 metavolc. 1 12.8 0 1 0 0 0 0 0  
26 LP-01 metavolc. 1 10.1 0 0 1 0 0 0 0 "Levallois"-like 
27 LP-01 metavolc. 1 18.8 0 1 0 0 0 0 0 overshot 
28 LP-01 metavolc. 1 30.1 1 0 0 0 0 0 0  
21 LP-01 metavolc. 1 5.1 0 0 1 0 0 0 0  
11 LP-01 metavolc. 1 6.5 0 1 0 0 0 0 0  
4 LP-01 metavolc. 1 7.1 1 0 0 0 0 0 0  
15 LP-01 metavolc. 1 1.7 0 0 1 0 0 0 0  
9 LP-01 metavolc. 1 2.6 1 0 0 0 0 0 0  
12 LP-01 metavolc. 1 1.8 0 1 0 0 0 0 0  
25 LP-01 metavolc. 1 10 1 0 0 0 0 0 0  
16 LP-01 metavolc. 1 1.3 0 1 0 0 0 0 0  
29 LP-01 metavolc. 1 5.2 0 1 0 0 0 0 0 side-struck 
30 LP-01 metavolc. 1 4.7 0 0 1 0 0 0 0 off of biface 
91-D LP-01 metavolc. 1 14.9 1 0 0 0 0 0 0  
91-E LP-01 metavolc. 1 7.7 0 1 0 0 0 0 0  
81 LP-01 metavolc. 1 7.8 0 0 1 0 0 0 0  
83 LP-01 metavolc. 1 11.5 0 1 0 0 1 0 0  
103 LP-01 metavolc. 1 2.4 0 0 1 0 0 0 1  
82 LP-01 metavolc. 1 3.3 0 0 1 0 0 0 0  
101-B LP-01 metavolc. 1 1.7 0 1 0 0 0 0 0  
89-B LP-01 metavolc. 1 7.4 0 1 0 0 1 0 0  
89-C LP-01 metavolc. 1 1.8 0 0 1 0 0 0 0  
89-D LP-01 metavolc. 1 0.4 1 0 0 0 0 0 0  
89-E LP-01 metavolc. 1 0.8 0 0 1 0 0 0 0  
89-F LP-01 metavolc. 1 0.2 0 0 1 0 0 0 0  
39 LP-01 metavolc.* 1 3.1 0 0 1 0 0 0 0 with inclusions 
108 LP-01 obsidian 1 2 1 0 0 0 1 0 0  
41 LP-01 sed,-p.wood 1 11.7 0 1 0 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

5 LP-01 sed.-p.wood 1 3.3 0 0 1 0 0 0 0  
111 LP-01 andesite 1 23 0 0 1 0 0 0 0  
110 LP-01 metavolc. 3 49.5 1 0 1 1 0 0 0  
112 LP-01 quartzite 1 0.3 0 0 1 0 0 0 0  
114 LP-01 andesite 5 3 0 1 4 0 0 0 0  
113 LP-01 metavolc. 47 88.1 0 8 38 1 3 0 0  
115 LP-01 quartzite 1 3.1 0 0 0 1 0 0 0  
121 LP-01 andesite 1 0.3 0 0 1 0 0 0 0  
119 LP-01 dacite 8 28.6 2 1 5 0 0 0 0  
118 LP-01 metavolc. 46 85.4 3 6 36 1 1 0 1  
120 LP-01 quartzite 4 5.7 0 0 2 2 0 0 0  
123 LP-01 andesite 1 0.3 0 1 0 0 0 0 0  
122 LP-01 metavolc. 20 16.5 1 8 22 0 2 0 2  
126 LP-01 dacite 1 1.4 1 0 0 0 0 0 0  
124 LP-01 metavolc. 24 46.8 0 4 14 3 0 0 0  
125 LP-01 quartzite 4 10.6 0 0 3 1 0 0 0  
129 LP-01 metavolc. 37 55.8 0 8 27 0 2 0 0  
130 LP-01 quartzite 3 12.8 0 0 0 3 0 0 0  
134 LP-01 andesite 1 0.2 0 1 0 0 0 0 0  
132 LP-01 metavolc. 31 29 0 14 16 1 2 0 0  
133 LP-01 quartzite 4 5.1 0 0 3 1 0 0 0  
136 LP-01 metavolc. 34 50.1 1 7 25 1 2 0 0  
137 LP-01 quartzite 2 2.3 0 1 1 0 0 0 0  
138 LP-01 metavolc. 31 34.5 1 16 13 0 2 0 0  
139 LP-01 quartzite 1 0.6 0 0 1 0 0 0 0  
140 LP-01 metavolc. 29 33.6 0 7 22 0 1 0 0  
141 LP-01 metavolc. 32 29.6 1 7 24 0 0 0 0  
282 LP-01 basalt 38 32.6 0 9 25 2 1 0 0 L-11; 50-55 
284 LP-01 basalt 36 36.8 3 4 29 0 0 0 1 L-12; 55-60 
287 LP-01 basalt 40 20.2 2 7 29 2 3 0 1 L-13; 60-65 
289 LP-01 basalt 26 23 1 4 20 1 0 0 0 L-14; 65-70 
293 LP-01 basalt 38 16 0 7 30 1 0 0 0 L-15; 70-75 
296 LP-01 basalt 26 10 0 4 22 0 0 0 0 L-16; 75-80 
1475 SM-1 basalt 1 13.6 0 0 1 0 0 0 0  
1474 SM-1 ccs 1 14.9 0 0 1 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

1473 SM-1 dacite 5 85.5 0 2 3 0 0 0 0  
246 T-1-02 basalt 4 58.2 2 0 2 0 0 0 0  
194 T-10-03 basalt 43 221.8 13 6 24 0 1 0 7 "Levallois"-like 
195 T-10-03 quartzite 9 71.7 0 0 5 4 0 0 0  
276 T-19-01 basalt 6 179.2 2 0 4 0 0 0 0  
274 T-19-03 basalt 7 138.5 3 0 3 1 0 0 1  
250 T-2-01 basalt 26 419.9 8 2 14 2 0 0 1  
1312 T-2-01 basalt 4 11 n/a n/a n/a n/a n/a n/a n/a  
1311 T-2-01 ccs 32 196.6 1 4 8 19 0 0 0  
1317 T-2-01 dacite 5 6.6 0 2 3 0 1 0 0  
1316 T-2-01 rhyolite 13 77 0 4 6 3 0 0 0  
1323 T-2-01 basalt 6 70.5 0 2 1 3 0 0 0  
1325 T-2-01 ccs 13 110 1 3 3 6 0 0 1  
1321 T-2-01 rhyolite 2 4.7 0 0 2 0 0 0 0  
235 T-20-01 basalt 4 129.4 2 1 1 0 0 0 0  
236 T-20-01 quartzite 1 2.9 1 0 0 0 0 0 0  
207 T-20-02 basalt 12 439.6 6 0 6 0 0 0 1  
225 T-20-02 basalt 2 21.5 0 2 0 0 0 0 0 Feature 1 
226 T-20-02 felsite 6 150.3 3 0 3 0 0 0 0 Feature 2- refit 

with cat.227 
1335 T-22-02 igneous 1 24.2 0 1 0 0 0 0 1  
1336 T-22-03 dacite 1 19.9 0 0 1 0 0 0 0  
1340 T-22-04 dacite 1 4.2 1 0 0 0 0 0 1  
1339 T-22-05 igneous 1 22.5 0 0 1 0 0 0 0  
1338 T-22-06 igneous 1 26 0 0 1 0 0 0 0  
1333 T-22-07 igneous 1 34.7 0 1 0 0 0 0 0  
1337 T-22-08 dacite 1 7.3 0 0 1 0 0 0 0  
1341 T-22-09 igneous 1 12.2 0 0 1 0 0 0 0  
1342 T-22-10 rhyolite 2 24.2 0 0 2 0 0 0 0  
1349 T-22-13 basalt 1 14.8 0 0 1 0 0 0 0  
1350 T-22-13 dacite 1 9.3 1 0 0 0 0 0 0  
1351 T-22-13 rhyolite 1 26.2 0 0 1 0 0 0 0  
1330 T-22-15 dacite 1 6 0 0 1 0 0 0 0  
1346 T-22-18 dacite 1 3.2 0 1 0 0 0 0 1  
1344 T-22-19 igneous 1 116.7 0 0 1 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

1343 T-22-20 dacite 1 17.5 0 1 0 0 0 0 0  
1362 T-22-21 dacite 2 30.1 0 1 0 1 0 0 0  
1361 T-22-22 quartzite 1 12.9 1 0 0 0 0 0 0  
1359 T-22-22 rhyolite 1 33.5 0 0 1 0 0 0 0  
1367 T-22-23 dacite 1 10.9 0 0 1 0 0 0 0  
1365 T-22-25 quartzite 1 22.4 0 0 1 0 0 0 0  
1354 T-22-26 basalt 1 79.4 0 1 0 0 0 0 0  
1356 T-22-26 ccs 1 9.8 0 0 1 0 0 0 0  
1355 T-22-26 quartzite 5 167.8 0 0 3 2 0 0 0  
1364 T-22-27 quartzite 1 82.6 0 0 1 0 0 0 0  
1370 T-22-29 dacite 1 55.8 0 0 1 0 0 0 0  
1371 T-22-31 dacite 1 4.4 1 0 0 0 0 0 0  
1386 T-22-32 igneous 1 17.1 0 0 1 0 0 0 0  
1372 T-22-34 ccs 2 9.5 0 0 1 1 0 0 0  
1374 T-22-34 igneous 1 13.1 0 0 1 0 0 0 0  
1373 T-22-34 rhyolite 2 21.2 0 0 2 0 0 0 0  
1385 T-22-35 rhyolite 1 17.8 0 1 0 0 0 0 0  
1376 T-22-37 rhyolite 2 69.1 0 0 2 0 0 0 0  
1382 T-22-38 ccs 1 3.9 0 0 1 0 0 0 0  
1383 T-22-38 ccs 1 4.3 1 1 0 0 0 0 0  
1377 T-22-40 dacite 1 0.7 0 0 2 0 0 0 0  
1378 T-22-41 basalt 2 23.4 1 0 0 0 0 0 0  
1379 T-22-41 rhyolite 2 20.2 0 1 1 0 0 0 0  
1420 T-22-45 dacite 1 42.9 1 0 0 0 0 0 0 cobble 
1411 T-22-46 ccs 1 0.7 0 0 1 0 0 0 0  
1409 T-22-46 dacite 1 2.3 0 0 1 0 0 0 0  
1406 T-22-47 ccs 1 13.5 0 1 0 0 0 0 0  
1407 T-22-47 dacite 2 19.4 0 1 1 0 0 0 0  
1394 T-22-48 ccs 1 1.5 1 0 0 0 0 0 1  
1391 T-22-48 dacite 1 17 0 1 0 0 0 0 0  
1400 T-22-49 ccs 1 19.4 1 0 0 0 0 0 0  
1403 T-22-49 dacite 3 8.7 2 0 1 0 0 0 0  
1413 T-22-50 dacite 2 5 0 1 1 0 0 0 0  
1412 T-22-50 quartzite 1 18.8 0 1 0 0 0 0 0  
1396 T-22-52 dacite 1 2 0 1 0 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

1405 T-22-53 ccs 3 21.4 n/a n/a n/a n/a n/a n/a n/a  
1404 T-22-53 dacite 1 0.9 1 0 0 0 0 0 0  
1399 T-22-54 rhyolite 1 69.5 0 1 0 0 0 0 0 cobble 
1416 T-22-55 basalt 1 26.7 0 0 1 0 0 0 0 centripetal 
1424 T-22-56 rhyolite 1 42.1 1 0 0 0 0 0 0  
1421 T-22-60 basalt 1 39.7 0 0 0 1 0 0 0  
1422 T-22-60 rhyolite 1 51.2 0 1 0 0 0 0 0 cobble 
1347 T-22-77 dacite 1 18.9 0 0 1 0 0 0 0  
1458 T-22-F1 basalt 12 626.2 5 3 4 0 0 0 0  
1461 T-22-F2 rhyolite 23 199.1 1 4 15 3 0 0 0  
1462 T-22-F4 basalt 154 904.8 4 2 6 3 0 0 0  
1466 T-22-F4 dacite 1 1.2 0 0 1 0 0 0 0  
1469 T-22-F4 quartzite 1 23.4 0 0 0 1 0 0 0  
1463 T-22-F4 rhyolite 54 2443 8 5 33 8 0 0 3  
1453 T-23-02 dacite 2 29.2 0 0 2 0 0 0 0  
1436 T-23-03 igneous 1 27.6 0 0 1 0 0 0 0  
1437 T-23-07 dacite 1 14.1 0 0 1 0 0 0 0  
1449 T-23-12 dacite 1 29.7 1 0 0 0 0 0 0  
1433 T-23-13 basalt 2 24.1 0 0 2 0 0 0 0  
1446 T-23-13 ccs 2 18.5 1 0 1 0 0 0 0  
1452 T-23-16 dacite 1 73.7 0 0 1 0 0 0 0  
1444 T-23-18 dacite 1 3.7 0 0 1 0 0 0 0  
1450 T-23-19 ccs 1 16.1 0 0 1 0 0 0 0  
1141 T-23-3 quartzite 1 12.1 0 0 1 0 0 0 0  
1448 T-23-8 dacite 1 24.5 0 0 0 1 0 0 0  
144 T-4-01 andesite 2 12.3 2 0 0 0 0 0 1 "Levallois"-like 

"C" blade 
142 T-4-01 basalt 35 121.8 4 4 25 2 3 0 1  
143 T-4-01 quartzite 13 39 0 0 10 3 0 0 0  
145 T-4-01 sedimentary 1 13 1 0 0 0 0 0 0  
155 T-6-01 basalt 2 8 1 0 1 0 0 0 0  
156 T-6-01 ccs 1 1.2 0 1 0 0 0 0 0  
161 T-7-01 andesite 2 15.8 1 1 0 0 0 0 1 "Levallois"-like 

macroblades 
160 T-7-01 basalt 3 7.8 0 2 1 0 0 0 0  
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Cat. 
No. 

Location Material n weight(g) complete broken 
flake 

flake 
fragment 

shatter btf bipolar macroblade comment 

159 T-7-01 quartzite 5 20.7 0 3 2 0 0 0 0  
166 T-7-02 basalt 10 62.2 3 2 5 0 0 0 3 "Levallois"-like 

macroblades 
167 T-7-02 quartzite 5 22.2 1 1 3 0 0 0 0  
179 T-7-03 basalt 12 141.2 1 4 6 1 0 0 0  
178 T-7-03 quartzite 9 310.9 6 0 3 0 0 0 0  
185 T-9-01 basalt 6 1 2 3 0 0 0 0 0  
184 T-9-01 quartzite 8 34.2 0 2 5 1 0 0 0  
   6018 17681.7 324 927 2921 625 136 2 99  
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Table D.2: Debitage aggregate analysis results. 

Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 301 El 
Econo 

basalt 1 21.2 0 0 0 0 0 0 1 21.2 0 0 0 2 1 

46 373 El 
Econo 

basalt 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 3 1 

46 369 El 
Econo 

basalt 1 13.1 0 0 0 0 0 0 1 13.1 0 0 1 4 1 

46 365 El 
Econo 

basalt 1 5.1 0 0 0 0 0 0 1 5.1 0 0 1 1 0 

46 361 El 
Econo 

basalt 1 3.1 0 0 0 0 1 3.1 0 0 0 0 1 3 1 

46 359 El 
Econo 

basalt 1 2.2 0 0 0 0 1 2.2 0 0 0 0 1 1 1 

46 307 El 
Econo 

basalt 1 14.9 0 0 0 0 0 0 1 14.9 0 0 0 3 3 

46 370 El 
Econo 

basalt 1 4.2 0 0 0 0 1 4.2 0 0 0 0 0 2 0 

46 386 El 
Econo 

basalt 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 1 0 

46 355 El 
Econo 

basalt 1 17.1 0 0 0 0 0 0 1 17.1 0 0 0 5 1 

46 351 El 
Econo 

basalt 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 4 1 

46 349 El 
Econo 

basalt 1 2.8 0 0 0 0 1 2.8 0 0 0 0 0 2 0 

46 348 El 
Econo 

basalt 1 2.6 0 0 0 0 1 2.6 0 0 0 0 0 1 0 

46 298 El 
Econo 

basalt 1 4.3 0 0 0 0 1 4.3 0 0 0 0 0 7 0 

46 311 El 
Econo 

basalt 1 3.7 0 0 0 0 1 3.7 0 0 0 0 0 4 0 

46 305 El 
Econo 

basalt 1 2.1 0 0 0 0 1 2.1 0 0 0 0 0 4 1 

46 345 El 
Econo 

basalt 1 5.1 0 0 0 0 1 5.1 0 0 0 0 0 4 0 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 392 El 
Econo 

basalt 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 2 1 

46 398 El 
Econo 

basalt 1 2.4 0 0 1 2.4 0 0 0 0 0 0 0 3 0 

46 391 El 
Econo 

basalt 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 1 0 

46 420 El 
Econo 

basalt 1 0.4 0 0 1 0.4 0 0 0 0 0 0 1 1 0 

46 440 El 
Econo 

basalt 1 0.8 0 0 0 0 1 0.8 0 0 0 0 1 2 0 

46 403 El 
Econo 

basalt 1 2.5 0 0 0 0 1 2.5 0 0 0 0 0 3 0 

46 414 El 
Econo 

basalt 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 2 0 

46 421 El 
Econo 

basalt 1 2.8 0 0 0 0 1 2.8 0 0 0 0 0 3 1 

46 463 El 
Econo 

basalt 1 3 0 0 0 0 1 3 0 0 0 0 1 2 0 

46 437 El 
Econo 

basalt 1 1.8 0 0 0 0 1 1.8 0 0 0 0 0 5 1 

46 413 El 
Econo 

basalt 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 3 0 

46 396 El 
Econo 

basalt 1 0.7 0 0 0 0 1 0.7 0 0 0 0 1 3 1 

46 447 El 
Econo 

basalt 1 4.2 0 0 0 0 0 0 1 4.2 0 0 0 4 1 

46 470 El 
Econo 

basalt 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 n/a n/a 

46 474 El 
Econo 

basalt 1 1.5 0 0 0 0 1 1.5 0 0 0 0 0 n/a n/a 

46 534 El 
Econo 

basalt 1 1 0 0 0 0 1 1 0 0 0 0 0 4 1 

46 521 El 
Econo 

basalt 1 3.8 0 0 0 0 1 3.8 0 0 0 0 0 2 1 

46 541 El 
Econo 

basalt 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 4 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 550 El 
Econo 

basalt 1 1 0 0 0 0 1 1 0 0 0 0 0 3 1 

46 536 El 
Econo 

basalt 1 4.3 0 0 0 0 1 4.3 0 0 0 0 0 2 2 

46 570 El 
Econo 

basalt 1 1.6 0 0 0 0 1 1.6 0 0 0 0 1 2 1 

46 494 El 
Econo 

basalt 1 2.6 0 0 0 0 1 2.6 0 0 0 0 0 n/a n/a 

46 577 El 
Econo 

basalt 1 3 0 0 0 0 1 3 0 0 0 0 1 3 1 

46 611 El 
Econo 

basalt 1 12.6 0 0 0 0 0 0 1 12.6 0 0 0 2 2 

46 579 El 
Econo 

basalt 1 4.9 0 0 0 0 0 0 1 4.9 0 0 0 3 1 

46 540 El 
Econo 

basalt 1 3 0 0 0 0 1 3 0 0 0 0 0 n/a n/a 

46 678 El 
Econo 

basalt 1 5.7 0 0 0 0 0 0 1 5.7 0 0 0 1 1 

46 653 El 
Econo 

basalt 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 n/a n/a 

46 529 El 
Econo 

basalt 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 n/a n/a 

46 637 El 
Econo 

basalt 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 n/a n/a 

46 683 El 
Econo 

basalt 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 1 1 

46 700 El 
Econo 

basalt 2 2.8 0 0 0 0 2 2.8 0 0 0 0 0 n/a n/a 

46 693 El 
Econo 

basalt 1 16.9 0 0 0 0 0 0 1 16.9 0 0 1 n/a n/a 

46 698 El 
Econo 

basalt 3 11.7 0 0 2 1.4 0 0 1 10.3 0 0 0 3 1 

46 687 El 
Econo 

basalt 3 6.2 0 0 0 0 2 2.2 1 4 0 0 0 3 1 

46 713 El 
Econo 

basalt 1 10 0 0 0 0 0 0 1 10 0 0 0 2 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 710 El 
Econo 

basalt 1 1.2 0 0 0 0 1 1.2 0 0 0 0 0 3 1 

46 704 El 
Econo 

basalt 1 26 0 0 0 0 0 0 1 26 0 0 0 6 1 

46 718 El 
Econo 

basalt 1 6.7 0 0 0 0 0 0 1 6.7 0 0 0 n/a n/a 

46 733 El 
Econo 

basalt 8 17 0 0 0 0 6 10.7 2 6.3 0 0 1 7 4 

46 737 El 
Econo 

basalt 13 50.4 0 0 2 3.1 6 15.1 5 32.2 0 0 1 5 4 

46 364 El 
Econo 

ccs 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 2 1 

46 356 El 
Econo 

ccs 1 4.5 0 0 0 0 1 4.5 0 0 0 0 0 4 2 

46 350 El 
Econo 

ccs 1 0.1 0 0 1 0.1 0 0 0 0 0 0 0 3 1 

46 306 El 
Econo 

ccs 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 2 0 

46 308 El 
Econo 

ccs 1 6.9 0 0 0 0 0 0 1 6.9 0 0 0 3 1 

46 346 El 
Econo 

ccs 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 3 1 

46 340 El 
Econo 

ccs 1 4.4 0 0 0 0 1 4.4 0 0 0 0 0 6 0 

46 339 El 
Econo 

ccs 1 0.9 0 0 0 0 1 0.9 0 0 0 0 0 3 1 

46 438 El 
Econo 

ccs 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 2 0 

46 431 El 
Econo 

ccs 1 1.5 0 0 0 0 1 1.5 0 0 0 0 0 3 1 

46 423 El 
Econo 

ccs 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 4 1 

46 468 El 
Econo 

ccs 1 0.5 0 0 1 0.5 0 0 0 0 0 0 1 n/a n/a 

46 464 El 
Econo 

ccs 1 0.3 0 0 0 0 1 0.3 0 0 0 0 0 2 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 467 El 
Econo 

ccs 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 n/a n/a 

46 522 El 
Econo 

ccs 1 2.3 0 0 0 0 1 2.3 0 0 0 0 0 2 1 

46 496 El 
Econo 

ccs 1 2.6 0 0 0 0 0 0 1 2.6 0 0 1 3 2 

46 511 El 
Econo 

ccs 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 n/a n/a 

46 512 El 
Econo 

ccs 1 5.9 0 0 0 0 1 5.9 0 0 0 0 1 n/a n/a 

46 507 El 
Econo 

ccs 1 0.4 0 0 1 0.4 0 0 0 0 0 0 1 n/a n/a 

46 555 El 
Econo 

ccs 1 2.5 0 0 0 0 1 2.5 0 0 0 0 1 n/a n/a 

46 553 El 
Econo 

ccs 1 0.5 0 0 1 0.5 0 0 0 0 0 0 0 n/a n/a 

46 527 El 
Econo 

ccs 1 0.5 0 0 0 0 1 0.5 0 0 0 0 1 3 1 

46 571 El 
Econo 

ccs 1 1.9 0 0 0 0 1 1.9 0 0 0 0 1 n/a n/a 

46 572 El 
Econo 

ccs 1 1 0 0 0 0 1 1 0 0 0 0 1 0 1 

46 518 El 
Econo 

ccs 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 n/a n/a 

46 613 El 
Econo 

ccs 1 0.1 0 0 1 0.1 0 0 0 0 0 0 0 n/a n/a 

46 675 El 
Econo 

ccs 1 3.5 0 0 0 0 1 3.5 0 0 0 0 1 2 1 

46 665 El 
Econo 

ccs 1 0.8 0 0 1 0.8 0 0 0 0 0 0 1 3 1 

46 552 El 
Econo 

ccs 1 0.8 0 0 1 0.8 0 0 0 0 0 0 1 n/a n/a 

46 674 El 
Econo 

ccs 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 n/a n/a 

46 730 El 
Econo 

ccs 1 2.6 0 0 0 0 1 2.6 0 0 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 741 El 
Econo 

ccs 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 

46 325 El 
Econo 

dacite 1 2 0 0 0 0 1 2 0 0 0 0 1 4 1 

46 366 El 
Econo 

dacite 1 1.1 0 0 0 0 0 0 1 1.1 0 0 1 3 3 

46 341 El 
Econo 

dacite 1 9.9 0 0 0 0 0 0 1 9.9 0 0 1 0 1 

46 390 El 
Econo 

dacite 1 0.1 0 0 1 0.1 0 0 0 0 0 0 0 2 0 

46 442 El 
Econo 

dacite 1 1.3 0 0 0 0 1 1.3 0 0 0 0 0 3 0 

46 486 El 
Econo 

dacite 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 2 0 

46 454 El 
Econo 

dacite 1 4.4 0 0 0 0 1 4.4 0 0 0 0 1 6 0 

46 457 El 
Econo 

dacite 1 1.3 0 0 0 0 1 1.3 0 0 0 0 0 n/a n/a 

46 473 El 
Econo 

dacite 1 5.8 0 0 0 0 1 5.8 0 0 0 0 1 4 1 

46 462 El 
Econo 

dacite 1 1.8 0 0 0 0 0 0 1 1.8 0 0 0 n/a n/a 

46 469 El 
Econo 

dacite 1 1 0 0 0 0 1 1 0 0 0 0 0 n/a n/a 

46 471 El 
Econo 

dacite 1 2.3 0 0 0 0 1 2.3 0 0 0 0 0 n/a n/a 

46 478 El 
Econo 

dacite 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 4 2 

46 479 El 
Econo 

dacite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 1 2 1 

46 480 El 
Econo 

dacite 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 n/a n/a 

46 495 El 
Econo 

dacite 1 20.5 0 0 0 0 0 0 1 20.5 0 0 1 4 1 

46 506 El 
Econo 

dacite 1 3.9 0 0 0 0 0 0 1 3.9 0 0 1 3 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 481 El 
Econo 

dacite 1 0.9 0 0 0 0 1 0.9 0 0 0 0 1 1 3 

46 487 El 
Econo 

dacite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 1 3 1 

46 498 El 
Econo 

dacite 1 4.1 0 0 0 0 0 0 1 4.1 0 0 1 n/a n/a 

46 491 El 
Econo 

dacite 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 

46 493 El 
Econo 

dacite 1 3.1 0 0 0 0 0 0 1 3.1 0 0 1 3 1 

46 548 El 
Econo 

dacite 1 0.5 0 0 1 0.5 0 0 0 0 0 0 0 n/a n/a 

46 515 El 
Econo 

dacite 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 n/a n/a 

46 504 El 
Econo 

dacite 1 1.8 0 0 0 0 1 1.8 0 0 0 0 0 3 1 

46 544 El 
Econo 

dacite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 n/a n/a 

46 561 El 
Econo 

dacite 1 6.2 0 0 0 0 0 0 1 6.2 0 0 0 3 2 

46 575 El 
Econo 

dacite 1 7.7 0 0 0 0 0 0 1 7.7 0 0 0 3 2 

46 603 El 
Econo 

dacite 1 1.5 0 0 0 0 1 1.5 0 0 0 0 0 n/a n/a 

46 568 El 
Econo 

dacite 1 2.3 0 0 0 0 1 2.3 0 0 0 0 0 3 1 

46 566 El 
Econo 

dacite 1 5 0 0 0 0 1 5 0 0 0 0 0 n/a n/a 

46 602 El 
Econo 

dacite 1 0.3 0 0 0 0 1 0.3 0 0 0 0 0 n/a n/a 

46 690 El 
Econo 

dacite 1 6.9 0 0 0 0 0 0 1 6.9 0 0 1 n/a n/a 

46 663 El 
Econo 

dacite 1 1.2 0 0 0 0 1 1.2 0 0 0 0 0 1 1 

46 694 El 
Econo 

dacite 1 1.6 0 0 0 0 1 1.6 0 0 0 0 1 2 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 537 El 
Econo 

dacite 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 3 1 

46 680 El 
Econo 

dacite 1 2.7 0 0 0 0 1 2.7 0 0 0 0 0 n/a n/a 

46 648 El 
Econo 

dacite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 n/a n/a 

46 644 El 
Econo 

dacite 1 2 0 0 0 0 1 2 0 0 0 0 0 n/a n/a 

46 651 El 
Econo 

dacite 1 2.6 0 0 0 0 1 2.6 0 0 0 0 0 n/a n/a 

46 682 El 
Econo 

dacite 1 0.4 0 0 0 0 1 0.4 0 0 0 0 0 n/a n/a 

46 699 El 
Econo 

dacite 1 0.5 0 0 0 0 1 0.5 0 0 0 0 0 3 1 

46 689 El 
Econo 

dacite 2 1.5 0 0 1 0.3 1 1.2 0 0 0 0 0 0 2 

46 703 El 
Econo 

dacite 1 10.9 0 0 0 0 0 0 1 10.9 0 0 1 1 1 

46 701 El 
Econo 

dacite 1 1 0 0 1 1 0 0 0 0 0 0 0 n/a n/a 

46 731 El 
Econo 

dacite 10 34.8 0 0 1 0.2 5 3.9 4 30.7 0 0 0 7 7 

46 736 El 
Econo 

dacite 58 165.4 0 0 2 2.7 41 127.
4 

15 35.3 0 0 1 39 27 

46 569 El 
Econo 

igneous 1 9.6 0 0 0 0 0 0 1 9.6 0 0 0 n/a n/a 

46 524 El 
Econo 

igneous 1 3.7 0 0 0 0 1 3.7 0 0 0 0 1 0 1 

46 573 El 
Econo 

igneous 1 4.2 0 0 0 0 0 0 1 4.2 0 0 1 2 1 

46 581 El 
Econo 

igneous 1 7.9 0 0 0 0 1 7.9 0 0 0 0 0 n/a n/a 

46 582 El 
Econo 

igneous 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 n/a n/a 

46 668 El 
Econo 

igneous 1 4.6 0 0 1 4.6 0 0 0 0 0 0 1 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 738 El 
Econo 

igneous 5 66.3 0 0 0 0 2 3.1 2 27.3 1 35.9 1 7 4 

46 533 El 
Econo 

metavolc. 1 4 0 0 0 0 0 0 1 4 0 0 0 n/a n/a 

46 661 El 
Econo 

metavolc. 1 3.7 0 0 0 0 0 0 1 3.7 0 0 0 n/a n/a 

46 483 El 
Econo 

obsidian 1 0.1 1 0.1 0 0 0 0 0 0 0 0 0 n/a n/a 

46 546 El 
Econo 

obsidian' 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 n/a n/a 

46 742 El 
Econo 

quartz 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 3 1 

46 329 El 
Econo 

quartzite 1 3.8 0 0 0 0 1 3.8 0 0 0 0 0 1 1 

46 334 El 
Econo 

quartzite 1 7.8 0 0 0 0 0 0 1 7.8 0 0 1 3 0 

46 304 El 
Econo 

quartzite 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 2 0 

46 332 El 
Econo 

quartzite 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 1 0 

46 330 El 
Econo 

quartzite 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 2 2 

46 303 El 
Econo 

quartzite 1 4.7 0 0 0 0 1 4.7 0 0 0 0 0 3 0 

46 379 El 
Econo 

quartzite 1 2.8 0 0 0 0 1 2.8 0 0 0 0 0 2 1 

46 374 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 2 1 

46 384 El 
Econo 

quartzite 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 2 0 

46 383 El 
Econo 

quartzite 1 3.2 0 0 0 0 0 0 1 3.2 0 0 0 3 1 

46 377 El 
Econo 

quartzite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 2 0 

46 360 El 
Econo 

quartzite 1 3 0 0 0 0 1 3 0 0 0 0 0 2 0 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 335 El 
Econo 

quartzite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 3 1 

46 297 El 
Econo 

quartzite 1 3.1 0 0 0 0 1 3.1 0 0 0 0 0 3 2 

46 344 El 
Econo 

quartzite 1 2.5 0 0 0 0 1 2.5 0 0 0 0 0 4 0 

46 324 El 
Econo 

quartzite 1 0.5 0 0 1 0.5 0 0 0 0 0 0 0 2 1 

46 323 El 
Econo 

quartzite 1 3.3 0 0 0 0 0 0 1 3.3 0 0 0 3 0 

46 315 El 
Econo 

quartzite 1 5.9 0 0 0 0 1 5.9 0 0 0 0 1 5 0 

46 316 El 
Econo 

quartzite 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 2 0 

46 411 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 3 0 

46 428 El 
Econo 

quartzite 1 3.8 0 0 0 0 1 3.8 0 0 0 0 0 3 1 

46 395 El 
Econo 

quartzite 1 0.7 0 0 1 0.7 0 0 0 0 0 0 0 3 1 

46 456 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 1 0 

46 412 El 
Econo 

quartzite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 3 1 

46 472 El 
Econo 

quartzite 1 6.1 0 0 0 0 0 0 1 6.1 0 0 0 3 1 

46 461 El 
Econo 

quartzite 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 n/a n/a 

46 450 El 
Econo 

quartzite 1 2.5 0 0 0 0 1 2.5 0 0 0 0 0 n/a n/a 

46 455 El 
Econo 

quartzite 1 1.3 0 0 0 0 1 1.3 0 0 0 0 0 2 1 

46 475 El 
Econo 

quartzite 1 0.9 0 0 0 0 1 0.9 0 0 0 0 0 2 1 

46 446 El 
Econo 

quartzite 1 1.2 0 0 0 0 1 1.2 0 0 0 0 0 3 2 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 484 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 1 1 1 

46 530 El 
Econo 

quartzite 1 0.5 0 0 1 0.5 0 0 0 0 0 0 0 n/a n/a 

46 503 El 
Econo 

quartzite 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 n/a n/a 

46 508 El 
Econo 

quartzite 1 1.8 0 0 0 0 0 0 1 1.8 0 0 0 4 2 

46 516 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 3 1 

46 517 El 
Econo 

quartzite 1 2 0 0 0 0 1 2 0 0 0 0 1 n/a n/a 

46 545 El 
Econo 

quartzite 1 0.9 0 0 0 0 1 0.9 0 0 0 0 1 1 1 

46 519 El 
Econo 

quartzite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 2 1 

46 557 El 
Econo 

quartzite 1 0.1 0 0 1 0.1 0 0 0 0 0 0 0 2 1 

46 520 El 
Econo 

quartzite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 n/a n/a 

46 532 El 
Econo 

quartzite 1 0.4 0 0 1 0.4 0 0 0 0 0 0 0 n/a n/a 

46 574 El 
Econo 

quartzite 1 3.7 0 0 0 0 1 3.7 0 0 0 0 0 n/a n/a 

46 652 El 
Econo 

quartzite 1 0.1 0 0 1 0.1 0 0 0 0 0 0 0 n/a n/a 

46 615 El 
Econo 

quartzite 1 1.8 0 0 0 0 1 1.8 0 0 0 0 0 n/a n/a 

46 636 El 
Econo 

quartzite 1 1.3 0 0 0 0 1 1.3 0 0 0 0 0 n/a n/a 

46 634 El 
Econo 

quartzite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 n/a n/a 

46 635 El 
Econo 

quartzite 1 1.5 0 0 0 0 1 1.5 0 0 0 0 1 n/a n/a 

46 618 El 
Econo 

quartzite 1 3 0 0 0 0 1 3 0 0 0 0 1 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 608 El 
Econo 

quartzite 1 2.3 0 0 0 0 1 2.3 0 0 0 0 1 n/a n/a 

46 606 El 
Econo 

quartzite 1 5 0 0 0 0 1 5 0 0 0 0 0 n/a n/a 

46 612 El 
Econo 

quartzite 1 23.6 0 0 0 0 0 0 1 23.6 0 0 1 3 1 

46 643 El 
Econo 

quartzite 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 n/a n/a 

46 646 El 
Econo 

quartzite 1 1.5 0 0 0 0 1 1.5 0 0 0 0 0 3 1 

46 642 El 
Econo 

quartzite 1 5.3 0 0 0 0 0 0 1 5.3 0 0 0 n/a n/a 

46 558 El 
Econo 

quartzite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 2 1 

46 650 El 
Econo 

quartzite 1 4.4 0 0 0 0 0 0 1 4.4 0 0 1 1 1 

46 631 El 
Econo 

quartzite 1 4.2 0 0 0 0 0 0 1 4.2 0 0 1 2 1 

46 670 El 
Econo 

quartzite 1 1.2 0 0 0 0 1 1.2 0 0 0 0 1 n/a n/a 

46 671 El 
Econo 

quartzite 1 2.7 0 0 0 0 0 0 1 2.7 0 0 1 0 1 

46 705 El 
Econo 

quartzite 1 2.5 0 0 1 0.3 1 2.2 0 0 0 0 0 n/a n/a 

46 706 El 
Econo 

quartzite 1 7.9 0 0 0 0 0 0 1 7.9 0 0 0 3 1 

46 728 El 
Econo 

quartzite 4 12.4 0 0 0 0 2 1.2 2 11.2 0 0 0 3 1 

46 735 El 
Econo 

quartzite 26 91 0 0 2 1.2 15 29.9 9 59.9 0 0 0 10 7 

46 300 El 
Econo 

rhyolite 1 11.9 0 0 0 0 0 0 1  0 0 1 3 0 

46 331 El 
Econo 

rhyolite 1 1.7 0 0 0 0 1 1.7 0 0 0 0 0 2 1 

46 326 El 
Econo 

rhyolite 1 1.9 0 0 0 0 1 1.9 0 0 0 0 0 3 2 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

46 375 El 
Econo 

rhyolite 1 1 0 0 0 0 1 1 0 0 0 0 0 1 0 

46 389 El 
Econo 

rhyolite 1 2.5 0 0 0 0 1 2.5 0 0 0 0 0 2 0 

46 410 El 
Econo 

rhyolite 1 0.6 0 0 1 0.6 0 0 0 0 0 0 0 3 1 

46 488 El 
Econo 

rhyolite 1 1.6 0 0 0 0 1 1.6 0 0 0 0 0 4 1 

46 565 El 
Econo 

rhyolite 1 0.3 0 0 0 0 1 0.3 0 0 0 0 0 n/a n/a 

46 638 El 
Econo 

rhyolite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 n/a n/a 

46 614 El 
Econo 

rhyolite 1 0.2 0 0 0 0 1 0.2 0 0 0 0 0 n/a n/a 

46 580 El 
Econo 

rhyolite 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 

46 708 El 
Econo 

rhyolite 1 7.5 0 0 0 0 0 0 1 7.5 0 0 0 4 1 

46 743 El 
Econo 

rhyolite 7 22.4 0 0 2 0.2 2 1.3 3 19.9 0 0 0 5 3 

46 719 El 
Econo 

rhyolite 1 5 0 0 0 0 1 5 0 0 0 0 0 2 1 

46 716 El 
Econo 

rhyolite 1 7.5 0 0 0 0 0 0 1 7.5 0 0 1 n/a n/a 

46 732 El 
Econo 

rhyolite 4 14.2 0 0 1 0.4 1 1.4 2 12.4 0 0 0 5 3 

46 368 El 
Econo 

rhyolite 1 8.8 0 0 0 0 0 0 1 8.8 0 0 0 2 2 

47 754 El 
Econo 

basalt 41 27.1 3 0.1 26 2.9 8 6.8 4 17.3 0 0 0 18 17 

47 752 El 
Econo 

ccs 9 6.4 1 0.1 3 0.2 5 6.1 0 0 0 0 0 3 2 

47 745 El 
Econo 

obsidian 3 0.2 2 0.1 1 0.1 0 0 0 0 0 0 0 1 1 

47 748 El 
Econo 

quartz 6 0.3 3 0.1 3 0.2 0 0 0 0 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

47 757 El 
Econo 

quartzite 49 59.8 8 0.2 21 5.1 19 26.5 1 28 0 0 0 n/a n/a 

47 753 El 
Econo 

rhyolite 1 0.1 1 0.1 0 0 0 0 0 0 0 0 1 n/a n/a 

48 767 El 
Econo 

basalt 5 11.7 0 0 1 0.2 3 6.3 1 5.2 0 0 0 6 4 

48 789 El 
Econo 

basalt 6 59.3 0 0 1 0.2 1 0.6 4 58.5 0 0 0 10 4 

48 787 El 
Econo 

ccs 30 28.3 3 0.1 14 2.6 11 19 2 6.6 0 0 2 15 13 

48 768 El 
Econo 

ccs 14 11.5 0 0 8 0.8 5 2.1 1 8.6 0 0 0 13 9 

48 786 El 
Econo 

dacite 30 62.8 1 0.1 11 2.8 11 5.3 7 54.6 0 0 0 17 12 

48 769 El 
Econo 

dacite 12 17.5 2 0.1 3 0.7 6 11.8 1 4.9 0 0 1 9 7 

48 794 El 
Econo 

obsidian 1 0.1 1 0.1 0 0 0 0 0 0 0 0 0 n/a n/a 

48 782 El 
Econo 

quartz 5 1.4 1 0.1 4 1.3 0 0 0 0 0 0 0 n/a n/a 

48 773 El 
Econo 

quartz 3 0.8 0 0 2 0.2 1 0.6   0 0 0 n/a n/a 

48 770 El 
Econo 

quartzite 35 71 0 0 21 5.6 11 9.7 4 55.7 0 0 2 6 4 

48 781 El 
Econo 

quartzite 58 144.7 0 0 32 13.3 16 38.6 10 92.8 0 0 0 12 10 

48 775 El 
Econo 

rhyolite 1 4.5 0 0 0 0 0 0 1 4.5 0 0 1 1 1 

49 807 El 
Econo 

basalt 6 2.6 1 0.1 3 0.6 2 1.9 0 0 0 0 0 2 1 

49 808 El 
Econo 

ccs 12 1.5 4 0.1 8 1.4 0 0 0 0 0 0 2 6 4 

49 805 El 
Econo 

dacite 16 6.6 3 0.1 10 1.3 2 2.1 1 3.1 0 0 0 12 8 

49 810 El 
Econo 

obsidian 1 0.1 1 0.1 0 0 0 0 0 0 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

49 814 El 
Econo 

quartz 3 0.4 1 0.1 2 0.3 0 0 0 0 0 0 0 2 1 

49 813 El 
Econo 

quartzite 30 17.8 4 0.2 22 3.7 3 4.5 1 7.4 0 0 0 12 7 

49 806 El 
Econo 

rhyolite 2 5.2 0 0 1 4.7 1 0.5 0 0 0 0 n/a n/a n/a 

50 839 El 
Econo 

basalt 10
1 

193.6 3 0.1 48 15.7 28 45.9 22 130.
8 

0 0 0 9 5 

50 840 El 
Econo 

ccs 14
3 

116 12 0.4 88 16.3 36 50.6 7 48.6 0 0 2 12 7 

50 856 El 
Econo 

dacite 17
5 

141.3 21 0.6 109 18.2 38 61.5 7 60.7 0 0 2 15 8 

50 843 El 
Econo 

igneous 4 22.7 0 0 0 0 2 5.6 2 17.1 0 0 1 3 2 

50 824 El 
Econo 

obsidian 10 3.3 4 0.2 3 0.3 2 2.5 0 0 0 0 0 8 4 

50 826 El 
Econo 

quartz 17 5 3 0.2 14 4.8 0 0 0 0 0 0 0 5 3 

50 829 El 
Econo 

quartzite 34
1 

456.6 0 0 109 10.3 205 63.7 22 31.8 0 0 0 0 6 

50 841 El 
Econo 

rhyolite 9 29.3 2 0.1 3 0.5 3 27.7 1 21.1 0 0 2 5 4 

51 894 El 
Econo 

basalt 85 263.7 0 0 43 15.3 24 38.7 17 168.
7 

1 40.7 3 20 17 

51 878 El 
Econo 

ccs 76 61.7 5 0.2 56 11.1 11 14.2 4 35.9 0 0 5 34 24 

51 897 El 
Econo 

dacite 14
6 

119 6 0.2 97 11.8 33 51.3 10 55.3 0 0 9 50 42 

51 887 El 
Econo 

obsidian 3 0.1 1 0.5 2 0.5 0 0 0 0 0 0 0 2 1 

51 888 El 
Econo 

quartz 24 11 0 0 19 4.1 5 6.9 0 0 0 0 0 7 8 

51 881 El 
Econo 

quartzite 32
7 

551.3 2 0.3 21 8.2 15 30.7 10 91.7 0 0 4 15 10 

51 886 El 
Econo 

rhyolite 13 16.2 0 0 7 0.9 4 7.2 2 8.1 0 0 1 2 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

52 929 El 
Econo 

basalt 32 77.3 1 0.1 19 3.3 9 7.7 3 65.9 0 0 0 16 12 

52 927 El 
Econo 

ccs 57 33.8 2 0.1 40 6.6 14 17.2 1 9 0 0 7 30 24 

52 926 El 
Econo 

dacite 10
5 

55.2 13 0.2 66 9.1 22 26.4 4 19 0 0 3 38 35 

52 923 El 
Econo 

obsidian 3 0.2 0 0 3 0.2 0 0 0 0 0 0 0 3 2 

52 924 El 
Econo 

quartz 8 0.8 1 0.1 7 0.7 0 0 0 0 0 0 0 3 2 

52 928 El 
Econo 

quartzite 11
2 

68.8 2 0.1 66 17.9 33 45.7 1 4.5 0 0 4 18 15 

52 930 El 
Econo 

rhyolite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 n/a n/a 

53 944 El 
Econo 

basalt 11 9.6 0 0 6 2.6 4 3.7 1 3.3 0 0 1 6 5 

53 943 El 
Econo 

ccs 12 16.4 1 0.1 7 0.8 1 0.5 3 15 0 0 0 8 8 

53 940 El 
Econo 

dacite 16 7.8 1 0.1 12 0.34 3 4.3 0 0 0 0 1 9 9 

53 951 El 
Econo 

obsidian 2 0.1 0 0 2 0.1 0 0 0 0 0 0 0 3 2 

53 950 El 
Econo 

quartz 7 0.8 2 0.1 5 0.7 0 0 0 0 0 0 0 n/a n/a 

53 941 El 
Econo 

quartzite 37 30 3 0.3 16 3.1 17 22.4 1 4.2 0 0 3 11 6 

53 952 El 
Econo 

rhyolite 1 1.8 0 0 0 0 1 1.8 0 0 0 0 1 n/a n/a 

54 985 El 
Econo 

basalt 83 228.3 2 0.2 36 9.3 34 61.1 10 102.
3 

1 54.7 2 21 22 

54 987 El 
Econo 

ccs 14
4 

131.1 12 0.6 84 17.5 40 70.2 8 42.6 0 0 4 43 36 

54 986 El 
Econo 

dacite 16
6 

144.1 14 0.6 107 19.9 34 63.5 11 59.6 0 0 2 9 8 

54 970 El 
Econo 

dacite 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 1 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

54 990 El 
Econo 

igneous 8 16.7 0 0 2 0.9 6 15.8 0 0 0 0 1 n/a n/a 

54 984 El 
Econo 

obsidian 8 0.7 2 0.1 6 0.6 0 0 0 0 0 0 0 5 3 

54 968 El 
Econo 

obsidian 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 1 1 

54 977 El 
Econo 

quartz 30 10.6 7 0.2 20 7.3 3 3.1 0 0 0 0 0 2 1 

54 991 El 
Econo 

quartzite 32
8 

406.7 1 0.1 10 4 18 31.3 3 27.6 0 0 1 4 6 

54 988 El 
Econo 

rhyolite 9 26 1 0.1 3 1.1 3 4.1 2 20.5 0 0 0 5 4 

55 998 El 
Econo 

basalt 22 101 0 0 12 2.1 5 7.9 4 20 1 70.5 0 2 2 

55 1001 El 
Econo 

ccs 18 14 0 0 13 3.1 4 6.4 1 4.3 0 0 0 4 3 

55 997 El 
Econo 

dacite 40 79 6 0.2 18 4.9 9 11.8 7 61.8 0 0 0 5 4 

55 1003 El 
Econo 

igneous 2 4.9 0 0 0 0 2 4.9 0 0 0 0 0 n/a n/a 

55 1006 El 
Econo 

obsidian 5 0.2 3 0.1 2 0.1 0 0 0 0 0 0 0 n/a n/a 

55 1005 El 
Econo 

quartz 14 4 4 0.1 7 0.9 3 2.9 0 0 0 0 1 3 1 

55 999 El 
Econo 

quartzite 10
8 

435.4 0 0 4 2 6 17.9 2 50.2 0 0 0 4 3 

55 1000 El 
Econo 

rhyolite 6 7.7 0 0 3 0.4 3 7.3 0 0 0 0 0 2 1 

56 1017 El 
Econo 

basalt 17 91 0 0 5 0.4 7 9.6 5 80.2 0 0 1 5 1 

56 1021 El 
Econo 

ccs 9 12.6 0 0 7 1.5 1 0.5 1 10.6 0 0 1 3 3 

56 1018 El 
Econo 

dacite 35 60.7 2 0.1 20 12.5 6 9.9 7 47.8 0 0 0 7 5 

56 1032 El 
Econo 

igneous 1 1.2 0 0 0 0 1 1.2 0 0 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

56 1016 El 
Econo 

obsidian 2 0.1 0 0 2 0.1 0 0 0 0 0 0 0 2 1 

56 1024 El 
Econo 

quartz 9 2.9 1 0.1 5 0.8 3 2 0 0 0 0 0 3 2 

56 1020 El 
Econo 

quartzite 46 47.3 1 0.1 34 6.3 6 7.3 5 33.6 0 0 0 4 2 

56 1022 El 
Econo 

rhyolite 4 7.1 0 0 1 0.1 2 1.6 1 4.1 0 0 1 3 1 

57 1049 El 
Econo 

basalt 13 25 0 0 7 1.6 3 4.9 3 18.3 0 0 0 5 4 

57 1045 El 
Econo 

ccs 2 0.3 0 0 2 0.3 0 0 0 0 0 0 1 n/a n/a 

57 1050 El 
Econo 

dacite 40 50.9 2 0.1 26 6.3 6 6.5 6 38 0 0 1 10 6 

57 1046 El 
Econo 

quartz 3 3.7 0 0 2 0.3 1 3.4 0 0 0 0 0 n/a n/a 

57 1037 El 
Econo 

quartzite 50 45.1 3 0.1 28 8.3 16 20.3 3 17.1 0 0 1 12 7 

57 1048 El 
Econo 

rhyolite 2 2 0 0 1 0.3 1 1.7 0 0 0 0 0 n/a n/a 

58 1061 El 
Econo 

basalt 10 21.7 0 0 5 1 4 7.1 1 13.3 0 0 0 n/a n/a 

58 1060 El 
Econo 

ccs 12 5.9 2 0.1 9 2.8 1 3 0 0 0 0 0 2 2 

58 1057 El 
Econo 

dacite 25 171.1 6 0.2 13 2 3 3.1 1 8 2 57.7 1 8 4 

58 1062 El 
Econo 

quartz 6 0.9 0 0 6 0.9 0 0 0 0 0 0 0 n/a n/a 

58 1058 El 
Econo 

quartzite 37 28.1 1 0.1 26 7.5 7 10.3 3 10.1 0 0 0 4 3 

58 1059 El 
Econo 

rhyolite 4 3.3 0 0 2 0.3 2 3 0 0 0 0 0 n/a n/a 

59 1071 El 
Econo 

basalt 3 30.8 1 0.1 1 1.2 0 0 1 29.5 0 0 1 5 1 

59 1076 El 
Econo 

ccs 9 9.9 1 0.1 4 0.8 4 9 0 0 0 0 1 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

59 1075 El 
Econo 

dacite 17 10.6 2 0.1 8 1.6 0 0 7 8.9 0 0 1 n/a n/a 

59 1084 El 
Econo 

quartz 3 1 0 0 2 0.2 1 0.8 0 0 0 0 0 n/a n/a 

59 1073 El 
Econo 

quartzite 48 33.3 4 0.1 30 9.2 13 17.8 1 6 0 0 1 n/a n/a 

59 1077 El 
Econo 

rhyolite 3 2.1 0 0 2 0.3 1 1.8 0 0 0 0 0 n/a n/a 

60 1097 El 
Econo 

basalt 13 13.8 0 0 7 1.9 5 6.4 1 5.5 0 0 0 n/a n/a 

60 1096 El 
Econo 

ccs 36 19.8 10 0.4 20 3.2 6 16.2 0 0 0 0 1 n/a n/a 

60 1094 El 
Econo 

dacite 45 60 4 0.2 23 5.6 13 7.9 5 36.2 0 0 1 4 3 

60 1095 El 
Econo 

obsidian 4 0.5 1 0.1 2 0.4 0 0 0 0 0 0 0 n/a n/a 

60 1099 El 
Econo 

quartz 9 3.2 2 0.1 7 3.1 0 0 0 0 0 0 0 n/a n/a 

60 1091 El 
Econo 

quartzite 53 29.4 7 0.6 37 10.2 9 18.6 0 0 0 0 0 n/a n/a 

60 1098 El 
Econo 

rhyolite 2 0.7 0 0 2 0.7 0 0 0 0 0 0 1 n/a n/a 

61 1109 El 
Econo 

basalt 10 28.3 0 0 4 0.8 5 2.9 1 24.4 0 0 0 n/a n/a 

61 1110 El 
Econo 

ccs 7 8.4 1 0.1 4 1.1 2 7.2 0 0 0 0 0 3 2 

61 1108 El 
Econo 

dacite 16 8.8 2 0.2 8 2 5 4 1 2.6 0 0 0 n/a n/a 

61 1111 El 
Econo 

quartz 6 1.2 1 0.1 4 0.8 1 0.3 0 0 0 0 0 n/a n/a 

61 1107 El 
Econo 

quartzite 33 24.1 3 0.1 25 7.8 3 4.9 2 11.2 0 0 0 n/a n/a 

61 1112 El 
Econo 

rhyolite 3 3.2 0 0 1 0.3 2 2.9 0 0 0 0 0 n/a n/a 

62 1127 El 
Econo 

basalt 5 8.8 0 0 3 1.2 0 0 1 7.6 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

62 1123 El 
Econo 

ccs 10 24.6 0 0 7 1.5 1 0.9 2 22.2 0 0 0 n/a n/a 

62 1128 El 
Econo 

dacite 16 14.7 0 0 9 3 5 4.8 2 6.7 0 0 0 2 3 

62 1122 El 
Econo 

quartz 18 7.7 1 0.1 13 3 4 4.6 0 0 0 0 0 n/a n/a 

62 1124 El 
Econo 

quartzite 26 72.1 0 0 18 3.5 4 6.1 4 62.4 0 0 0 n/a n/a 

62 1125 El 
Econo 

rhyolite 2 14.1 0 0 1 0.2 0 0 1 13.9 0 0 0 n/a n/a 

63 1134 El 
Econo 

ccs 4 12 0 0 3 2.1 0 0 1 9.9 0 0 0 n/a n/a 

63 1136 El 
Econo 

dacite 10 8.8 0 0 6 1 4 7.8 0 0 0 0 0 n/a n/a 

63 1138 El 
Econo 

igneous 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 

63 1137 El 
Econo 

quartz 7 3 0 0 4 1.6 2 1.4 0 0 0 0 0 n/a n/a 

63 1135 El 
Econo 

quartzite 14 85.5 2 0.1 7 3 2 2.1 3 80.3 0 0 0 n/a n/a 

64 1154 El 
Econo 

basalt 4 43.1 0 0 0 0 2 3.4 2 39.1 0 0 1 1 1 

64 1158 El 
Econo 

ccs 13 9.3 2 0.1 6 1.1 4 2.6 1 5.1 0 0 2 n/a n/a 

64 1155 El 
Econo 

dacite 18 36.5 1 0.1 8 0.8 6 5.1 3 29 0 0 1 2 1 

64 1151 El 
Econo 

obsidian 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 n/a n/a 

64 1157 El 
Econo 

quartz 7 2.9 0 0 6 1.6 1 1.3 0 0 0 0 0 n/a n/a 

64 1150 El 
Econo 

quartzite 39 44.5 3 0.1 28 9.2 6 10.1 2 24.3 0 0 0 n/a n/a 

64 1144 El 
Econo 

rhyolite 2 8.5 0 0 1 0.7 0 0 1 7.8 0 0 0 n/a n/a 

65 1162 El 
Econo 

basalt 4 5.1 0 0 2 1.1 2 4 0 0 0 0 0 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

65 1160 El 
Econo 

ccs 7 5.1 0 0 5 0.6 2 4.5 0 0 0 0 0 n/a n/a 

65 1159 El 
Econo 

dacite 16 20.9 2 0.1 7 1 4 5 3 14.8 0 0 1 n/a n/a 

65 1163 El 
Econo 

quartz 3 1.4 0 0 1 0.2 2 1.2 0 0 0 0 0 n/a n/a 

65 1161 El 
Econo 

quartzite 22 17.1 2 0.2 15 5 4 7.1 1 4.8 0 0 0 3 2 

65 1172 El 
Econo 

rhyolite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 n/a n/a 

66 1183 El 
Econo 

basalt 6 2.8 0 0 4 0.9 2 1.9 0 0 0 0 0 n/a n/a 

66 1186 El 
Econo 

ccs 11 38.4 0 0 0 0 7 5.2 4 32.9 0 0 1 2 12 

66 1184 El 
Econo 

dacite 20 47.1 0 0 11 1.8 5 7.5 4 37.7 0 0 1 n/a n/a 

66 1187 El 
Econo 

obsidian 1 0.1 1 0.1 0 0 0 0 0 0 0 0 0 n/a n/a 

66 1182 El 
Econo 

quartz 8 2.4 0 0 7 0.9 1 1.5 0 0 0 0 0 n/a n/a 

66 1185 El 
Econo 

quartzite 39 69.8 1 0.1 23 6.1 9 13.3 6 50.1 0 0 1 n/a n/a 

66 1180 El 
Econo 

rhyolite 1 3.3 0 0 0 0 0 0 1 3.3 0 0 0 4 2 

67 1195 El 
Econo 

basalt 6 4.7 0 0 4 1 1 0.9 1 2.7 0 0 0 n/a n/a 

67 1202 El 
Econo 

ccs 4 1 0 0 4 1 0 0 0 0 0 0 0 n/a n/a 

67 1196 El 
Econo 

dacite 12 7.8 4 0.2 5 0.9 2 2 1 4.1 0 0 1 n/a n/a 

67 1192 El 
Econo 

obsidian 2 0.8 0 0 2 0.8 0 0 0 0 0 0 1 n/a n/a 

67 1197 El 
Econo 

quartz 6 1.1 1 0.1 5 1 0 0 0 0 0 0 0 n/a n/a 

67 1200 El 
Econo 

quartzite 27 50.7 1 0.1 14 2.4 9 13.3 3 34.7 0 0 1 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

67 1193 El 
Econo 

rhyolite 1 1.1 0 0 0 0 1 1.1 0 0 0 0 0 n/a n/a 

68 1213 El 
Econo 

basalt 3 19.8 0 0 0 0 2 6 1 13.9 0 0 0 n/a n/a 

68 1207 El 
Econo 

ccs 2 5 0 0 1 0.3 1 4.7 0 0 0 0 0 n/a n/a 

68 1211 El 
Econo 

dacite 4 1 0 0 3 0.6 1 0.4 0 0 0 0 0 n/a n/a 

68 1210 El 
Econo 

quartz 2 0.7 1 0.1 0 0 1 0.6 0 0 0 0 0 n/a n/a 

68 1208 El 
Econo 

quartzite 10 13.3 0 0 6 1.4 3 3.2 1 8.5 0 0 1 n/a n/a 

69 1218 El 
Econo 

basalt 3 2.5 0 0 2 1 1 1.5 0 0 0 0 0 n/a n/a 

69 1219 El 
Econo 

ccs 4 3.8 1 0.1 2 0.2 1 3.5 0 0 0 0 1 n/a n/a 

69 1217 El 
Econo 

dacite 5 1.3 0 0 5 1.3 0 0 0 0 0 0 0 n/a n/a 

69 1225 El 
Econo 

quartz 2 0.2 1 0.1 1 0.1 0 0 0 0 0 0 0 n/a n/a 

69 1222 El 
Econo 

quartzite 9 25.7 0 0 8 2.9 0 0 1 22.8 0 0 0 n/a n/a 

1 84 LP-01 andesite 1 0.8 0 0 0 0 0 0 1 0.8 0 0 0 2 0 
1 102 LP-01 andesite 1 1.2 0 0 0 0 1 1.2 0 0 0 0 0 2 2 
1 78-B LP-01 andesite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 1 1 
1 88 LP-01 basalt 1 0.6 0 0 0 0 0 0 1 0.6 0 0 0 3 3 
1 101-

A 
LP-01 basalt 1 0.7 0 0 0 0 0 0 1 0.7 0 0 0 3 1 

1 89-A LP-01 basalt 1 13.2 0 0 0 0 0 0 0 0 1 13.2 0 4 1 
1 78-A LP-01 ccs 1 5.3 0 0 0 0 0 0 1 5.3 0 0 0 2 1 
1 90-E LP-01 ccs-

p.wood 
1 0.4 0 0 0 0 1 0.4 0 0 0 0 0 2 0 

1 100-
B 

LP-01 ccs-
p.wood 

1 9.5 0 0 0 0 0 0 1 9.5 0 0 0 3 0 

1 90-A LP-01 dacite 1 2.6 0 0 0 0 0 0 1 2.6 0 0 0 3 crushed 
1 90-D LP-01 dacite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 1 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

1 100-
A 

LP-01 dacite 1 9 0 0 0 0 0 0 1 9 0 0 0 1 0 

1 100-
C 

LP-01 dacite 1 0.6 0 0 0 0 1 0.6 0 0 0 0 0 4 0 

1 94-C LP-01 dacite 1 13.2 0 0 0 0 0 0 1 13.2 0 0 1 2 0 
1 94-D LP-01 dacite 1 7.3 0 0 0 0 0 0 1 7.3 0 0 1 1 1 
1 94-E LP-01 dacite 1 7.5 0 0 0 0 0 0 1 7.5 0 0 0 5 0 
1 94-F LP-01 dacite 1 3.7 0 0 0 0 0 0 1 3.7 0 0 1 4 1 
1 94-J LP-01 dacite 1 0.1 0 0 1 0.1 0 0 0 0 0 0 1 2 0 
1 98 LP-01 dacite 1 1.6 0 0 0 0 0 0 1 1.6 0 0 0 1 0 
1 69 LP-01 dacite 1 3.2 0 0 0 0 0 0 1 3.2 0 0 0 4 0 
1 73-A LP-01 dacite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 2 0 
1 73-B LP-01 dacite 1 4.5 0 0 0 0 0 0 1 4.5 0 0 0 3 0 
1 34 LP-01 dacite 1 2.7 0 0 0 0 0 0 1 2.7 0 0 0 0 0 
1 40 LP-01 dacite 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 3 crushed 
1 35 LP-01 dacite 1 2.6 0 0 0 0 0 0 1 2.6 0 0 0 2 0 
1 38 LP-01 dacite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 1 crushed 
1 22 LP-01 dacite 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 2 0 
1 18 LP-01 dacite 1 4 0 0 0 0 0 0 1 4 0 0 0 3 crushed 
1 6 LP-01 dacite 1 0.6 0 0 0 0 1 0.6 0 0 0 0 0 1 1 
1 14 LP-01 dacite 1 10 0 0 0 0 0 0 1 10 0 0 1 1 0 
1 7 LP-01 dacite 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 1 1 
1 10 LP-01 dacite 1 1.5 0 0 0 0 0 0 1 1.5 0 0 0 2 0 
1 13 LP-01 dacite 1 2.6 0 0 0 0 0 0 1 2.6 0 0 1 3 2 
1 17 LP-01 dacite 1 0.6 0 0 0 0 1 0.6 0 0 0 0 0 2 0 
1 23 LP-01 dacite 1 2.3 0 0 0 0 0 0 1 2.3 0 0 0 2 0 
1 20 LP-01 dacite 1 2.7 0 0 0 0 0 0 1 2.7 0 0 0 3 1 
1 19 LP-01 dacite 1 0.8 0 0 0 0 1 0.8 0 0 0 0 0 2 1 
1 79 LP-01 dacite 1 5.4 0 0 0 0 0 0 1 5.4 0 0 1 5 1 
1 105-

A 
LP-01 dacite 1 6.6 0 0 0 0 0 0 1 6.6 0 0 0 2 1 

1 105-
B 

LP-01 dacite 1 3.1 0 0 0 0 0 0 1 3.1 0 0 1 1 0 

1 105-
C 

LP-01 dacite 1 3.1 0 0 0 0 0 0 1 3.1 0 0 0 3 0 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

1 46 LP-01 dacite(?) 1 9.2 0 0 0 0 0 0 1 9.2 0 0 1 2 3 
1 90-B LP-01 metavolc. 1 1 0 0 0 0 0 0 1 1 0 0 0 1 1 
1 90-C LP-01 metavolc. 1 1.4 0 0 0 0 1 1.4 0 0 0 0 0 1 1 
1 90-F LP-01 metavolc. 1 0.4 0 0 0 0 1 0.4 0 0 0 0 0 1 0 
1 90-G LP-01 metavolc. 1 0.2 0 0 1 0.2 0 0 0 0 0 0 1 1 0 
1 100-

D 
LP-01 metavolc. 1 0.6 0 0 0 0 1 0.6 0 0 0 0 0 1 0 

1 94-G LP-01 metavolc. 1 1.4 0 0 0 0 0 0 1 1.4 0 0 0 0 0 
1 94-H LP-01 metavolc. 1 2.1 0 0 0 0 0 0 1 2.1 0 0 0 3 0 
1 94-I LP-01 metavolc. 1 0.4 0 0 0 0 1 0.4 0 0 0 0 0 1 0 
1 97-B LP-01 metavolc. 1 4.4 0 0 0 0 0 0 1 4.4 0 0 0 1 0 
1 97-C LP-01 metavolc. 1 1 0 0 0 0 0 0 1 1 0 0 0 2 0 
1 62 LP-01 metavolc. 1 4.3 0 0 0 0 0 0 1 4.3 0 0 1 3 1 
1 32 LP-01 metavolc. 1 2.8 0 0 0 0 0 0 1 2.8 0 0 0 0 0 
1 60 LP-01 metavolc. 1 9.1 0 0 0 0 0 0 1 9.1 0 0 0 2 2 
1 43 LP-01 metavolc. 1 1.9 0 0 0 0 0 0 1 1.9 0 0 0 0 0 
1 44 LP-01 metavolc. 1 5.7 0 0 0 0 1 5.7 0 0 0 0 0 3 0 
1 33 LP-01 metavolc. 1 7.2 0 0 0 0 0 0 1 7.2 0 0 0 1 0 
1 63 LP-01 metavolc. 1 26.4 0 0 0 0 0 0 0 0 1 26.4 1 4 1 
1 58 LP-01 metavolc. 1 6 0 0 0 0 0 0 1 6 0 0 0 3 3 
1 66 LP-01 metavolc. 1 14.8 0 0 0 0 0 0 0 0 1 14.8 0 6 1 
1 64 LP-01 metavolc. 1 6.9 0 0 0 0 0 0 1 6.9 0 0 0 3 1 
1 61 LP-01 metavolc. 1 19.4 0 0 0 0 0 0 1 19.4 0 0 0 3 2 
1 51 LP-01 metavolc. 1 4 0 0 0 0 0 0 1 4 0 0 0 0 0 
1 47 LP-01 metavolc. 1 19.6 0 0 0 0 0 0 1 19.6 0 0 1 2 1 
1 49 LP-01 metavolc. 1 3.1 0 0 0 0 0 0 1 3.1 0 0 0 2 crushed 
1 48 LP-01 metavolc. 1 12.8 0 0 0 0 0 0 1 12.8 0 0 1 3 1 
1 26 LP-01 metavolc. 1 10.1 0 0 0 0 0 0 1 10.1 0 0 0 3 0 
1 27 LP-01 metavolc. 1 18.8 0 0 0 0 0 0 0 0 1 18.8 0 4 1 
1 28 LP-01 metavolc. 1 30.1 0 0 0 0 0 0 0 0 1 30.1 0 4 2 
1 21 LP-01 metavolc. 1 5.1 0 0 0 0 0 0 1 5.1 0 0 0 0 0 
1 11 LP-01 metavolc. 1 6.5 0 0 0 0 0 0 1 6.5 0 0 1 1 1 
1 4 LP-01 metavolc. 1 7.1 0 0 0 0 0 0 1 7.1 0 0 1 3 1 
1 15 LP-01 metavolc. 1 1.7 0 0 0 0 0 0 1 1.7 0 0 0 1 0 
1 9 LP-01 metavolc. 1 2.6 0 0 0 0 0 0 1 2.6 0 0 0 1 1 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

1 12 LP-01 metavolc. 1 1.8 0 0 0 0 0 0 1 1.8 0 0 1 2 1 
1 25 LP-01 metavolc. 1 10 0 0 0 0 0 0 1 10 0 0 1 3 2 
1 16 LP-01 metavolc. 1 1.3 0 0 0 0 1 1.3 0 0 0 0 0 3 1 
1 29 LP-01 metavolc. 1 5.2 0 0 0 0 0 0 1 5.2 0 0 0 1 crushed 
1 30 LP-01 metavolc. 1 4.7 0 0 0 0 0 0 1 4.7 0 0 0 1 1 
1 91-D LP-01 metavolc. 1 14.9 0 0 0 0 0 0 1 14.9 0 0 0 5 2 
1 91-E LP-01 metavolc. 1 7.7 0 0 0 0 0 0 1 7.7 0 0 0 5 0 
1 81 LP-01 metavolc. 1 7.8 0 0 0 0 0 0 0 0 1 7.8 1 1 6 
1 83 LP-01 metavolc. 1 11.5 0 0 0 0 0 0 1 11.5 0 0 0 4 0 
1 103 LP-01 metavolc. 1 2.4 0 0 0 0 0 0 1 2.4 0 0 1 2 0 
1 82 LP-01 metavolc. 1 3.3 0 0 0 0 0 0 1 3.3 0 0 0 4 1 
1 101-

B 
LP-01 metavolc. 1 1.7 0 0 0 0 0 0 1 1.7 0 0 1 2 0 

1 89-B LP-01 metavolc. 1 7.4 0 0 0 0 0 0 1 7.4 0 0 1 4 1 
1 89-C LP-01 metavolc. 1 1.8 0 0 0 0 0 0 1 1.8 0 0 1 3 0 
1 89-D LP-01 metavolc. 1 0.4 0 0 0 0 1 0.4 0 0 0 0 0 2 crushed 
1 89-E LP-01 metavolc. 1 0.8 0 0 0 0 1 0.8 0 0 0 0 1 2 0 
1 89-F LP-01 metavolc. 1 0.2 0 0 0 0 1 0.2 0 0 0 0 1 2 crushed 
1 39 LP-01 metavolc.

* 
1 3.1 0 0 0 0 0 0 1 3.1 0 0 0 3 0 

1 108 LP-01 obsidian 1 2 0 0 0 0 1 2 0 0 0 0 1 5 1 
1 41 LP-01 sed,-

p.wood 
1 11.7 0 0 0 0 0 0 0 0 1 11.7 0 1 1 

1 5 LP-01 sed.-
p.wood 

1 3.3 0 0 0 0 0 0 1 3.3 0 0 1 2 0 

2 111 LP-01 andesite 1 23 0 0 0 0 0 0 1 23 0 0 1 3 1 
2 110 LP-01 metavolc. 3 49.5 0 0 0 0 0 0 3 49.5 0 0 1 1 0 
3 112 LP-01 quartzite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 2 0 
4 114 LP-01 andesite 5 3 0 0 1 0.1 4 2.9 0 0 0 0 2 0 0 
4 113 LP-01 metavolc. 47 88.1 0 0 9 2.2 26 25.3 12 60.6 0 0 8 0 0 
4 115 LP-01 quartzite 1 3.1 0 0 0 0 0 0 1 3.1 0 0 0 0 0 
5 121 LP-01 andesite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 n/a n/a 
5 119 LP-01 dacite 8 28.6 0 0 1 0.1 4 3.2 3 25.3 0 0 1 n/a n/a 
5 118 LP-01 metavolc. 46 85.4 0 0 9 1.6 27 25.6 10 58.1 0 0 7 n/a n/a 
5 120 LP-01 quartzite 4 5.7 0 0 1 0.4 3 5.3 0 0 0 0 1 n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

6 123 LP-01 andesite 1 0.3 0 0 1 0.3 0 0 0 0 0 0 0 n/a n/a 
6 122 LP-01 metavolc. 20 16.5 2 0.1 13 2.3 11 8.5 4 5.6 0 0 3 n/a n/a 
7 126 LP-01 dacite 1 1.4 0 0 0 0 0 0 1 1.4 0 0 0 n/a n/a 
7 124 LP-01 metavolc. 24 46.8 0 4 0.7 13 10.8 4 35.3 0 0 0 1 n/a n/a 
7 125 LP-01 quartzite 4 10.6 0 0 0 0 2 3.2 2 7.4 0 0 0 n/a n/a 
8 129 LP-01 metavolc. 37 55.8 0 0 10 1.8 20 20 7 34 0 0 2 n/a n/a 
8 130 LP-01 quartzite 3 12.8 0 0 1 0.6 0 0 2 12.2 0 0 2 n/a n/a 
9 134 LP-01 andesite 1 0.2 0 0 1 0.2 0 0 0 0 0 0 0 n/a n/a 
9 132 LP-01 metavolc. 31 29 0 0 12 1.6 14 11.5 5 15.9 0 0 1 n/a n/a 
9 133 LP-01 quartzite 4 5.1 0 0 1 0.2 2 1.4 1 3.5 0 0 1 n/a n/a 
10 136 LP-01 metavolc. 34 50.1 0 0 7 1 19 14.8 8 35.1 0 0 2 n/a n/a 
10 137 LP-01 quartzite 2 2.3 0 0 0 0 2 2.3 0 0 0 0 0 n/a n/a 
11 138 LP-01 metavolc. 31 34.5 0 0 14 2.7 11 9.3 6 22.5 0 0 3 n/a n/a 
11 139 LP-01 quartzite 1 0.6 0 0 0 0 1 0.6 0 0 0 0 0 n/a n/a 
12 140 LP-01 metavolc. 29 33.6 0 0 6 1 19 16.6 4 16 0 0 2 n/a n/a 
13 141 LP-01 metavolc. 32 29.6 0 0 7 1.1 21 13.4 4 15.1 0 0 0 n/a n/a 
40 282 LP-01 basalt 38 32.6 0 0 0 0 0 0 28 5.3 10 27.3 0 n/a n/a 
41 284 LP-01 basalt 36 36.8 0 0 0 0 23 2.1 11 8.7 2 26 2 n/a n/a 
42 287 LP-01 basalt 40 20.2 0 0 0 0 26 3.8 11 8.4 3 8 0 n/a n/a 
43 289 LP-01 basalt 26 23 0 0 0 0 7 0.9 17 10.9 2 11.2 1 n/a n/a 
44 293 LP-01 basalt 38 16 23 2.1 0 0 12 4.4 3 9.5 0 0 0 n/a n/a 
45 296 LP-01 basalt 26 10 18 1.2 5 1.7 0 0 3 7.1 0 0 0 n/a n/a 
79 1475 SM-1 basalt 1 13.6 0 0 0 0 0 0 1 13.6 0 0 1 n/a n/a 
79 1474 SM-1 ccs 1 14.9 0 0 0 0 0 0 1 14.9 0 0 0 n/a n/a 
79 1473 SM-1 dacite 5 85.5 0 0 0 0 0 0 5 85.5 0 0 3 7 3 
33 246 T-1-02 basalt 4 58.2 0 0 0 0 0 0 4 58.2 0 0 1 n/a n/a 
25 194 T-10-03 basalt 43 221.8 0 0 0 0 18 36.1 25 185.

7 
0 0 0 n/a n/a 

25 195 T-10-03 quartzite 9 71.7 0 0 0 0 2 5.8 7 65.9 0 0 8 n/a n/a 
38 276 T-19-01 basalt 6 179.2 0 0 0 0 0 0 3 57.6 3 121.6 6 n/a n/a 
37 274 T-19-03 basalt 7 138.5 0 0 0 0 0 0 6 103.

2 
1 35.3 2 n/a n/a 

35 250 T-2-01 basalt 26 419.9 0 0 0 0 5 13.4 21 306.
5 

0 0 6 n/a n/a 

72 1312 T-2-01 basalt 4 11 0 0 0 0 3 7.2 1 3.8 0 0 n/a n/a n/a 
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Lot 
no. 

Cat 
no. 

Locatio
n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
50mm 

wgt. 50+mm wgt. corte
x 

dsc pfc 

72 1311 T-2-01 ccs 32 196.6 0 0 1 0.4 22 85 9 111.
2 

0 0 1 3 1 

72 1317 T-2-01 dacite 5 6.6 0 0 2 0.6 2 2.8 1 3.2 0 0 0 n/a n/a 
72 1316 T-2-01 rhyolite 13 77 0 0 2 0.3 7 21.4 4 55.3 0 0 1 n/a n/a 
73 1323 T-2-01 basalt 6 70.5 0 0 0 0 2 1.4 4 69.1 0 0 1 n/a n/a 
73 1325 T-2-01 ccs 13 110 0 0 1 0.4 6 17.3 5 33.7 1 57.5 1 3 1 
73 1321 T-2-01 rhyolite 2 4.7 0 0 1 1.8 1 3.9 0 0 0 0 0 n/a n/a 
29 235 T-20-01 basalt 4 129.4 0 0 0 0 0 0 3 49 1 80.4 2 n/a n/a 
29 236 T-20-01 quartzite 1 2.9 0 0 0 0 0 0 1 2.9 0 0 0 n/a n/a 
26 207 T-20-02 basalt 12 439.6 0 0 0 0 1 1 6 99.7 5 338.9 0 n/a n/a 
27 225 T-20-02 basalt 2 21.5 0 0 0 0 0 0 2 21.5 0 0 7 n/a n/a 
28 226 T-20-02 felsite 6 150.3 0 0 0 0 1 6.1 4 76.4 1 67.7 0 n/a n/a 
74 1335 T-22-02 igneous 1 24.2 0 0 0 0 0 0 1 24.2 0 0 0 2 1 
74 1336 T-22-03 dacite 1 19.9 0 0 0 0 0 0 1 19.9 0 0 1 n/a n/a 
74 1340 T-22-04 dacite 1 4.2 0 0 0 0 0 0 1 4.2 0 0 0 3 1 
74 1339 T-22-05 igneous 1 22.5 0 0 0 0 0 0 1 22.5 0 0 1 n/a n/a 
74 1338 T-22-06 igneous 1 26 0 0 0 0 0 0 1 26 0 0 0 n/a n/a 
74 1333 T-22-07 igneous 1 34.7 0 0 0 0 0 0 1 34.7 0 0 1 1 1 
74 1337 T-22-08 dacite 1 7.3 0 0 0 0 0 0 1 7.3 0 0 1 n/a n/a 
74 1341 T-22-09 igneous 1 12.2 0 0 0 0 0 0 1 12.2 0 0 0 n/a n/a 
74 1342 T-22-10 rhyolite 2 24.2 0 0 0 0 0 0 2 24.2 0 0 0 n/a n/a 
74 1349 T-22-13 basalt 1 14.8 0 0 0 0 0 0 1 14.8 0 0 0 n/a n/a 
74 1350 T-22-13 dacite 1 9.3 0 0 0 0 0 0 1 9.3 0 0 1 2 1 
74 1351 T-22-13 rhyolite 1 26.2 0 0 0 0 0 0 1 26.2 0 0 0 n/a n/a 
74 1330 T-22-15 dacite 1 6 0 0 0 0 0 0 1 6 0 0 0 n/a n/a 
74 1346 T-22-18 dacite 1 3.2 0 0 0 0 1 3.2 0 0 0 0 0 1 1 
74 1344 T-22-19 igneous 1 116.7 0 0 0 0 0 0 0 0 1 116.7 0 n/a n/a 
74 1343 T-22-20 dacite 1 17.5 0 0 0 0 0 0 1 17.5 0 0 0 3 1 
74 1362 T-22-21 dacite 2 30.1 0 0 0 0 0 0 2 30.1 0 0 0 2 1 
74 1361 T-22-22 quartzite 1 12.9 0 0 0 0 0 0 1 12.9 0 0 0 3 1 
74 1359 T-22-22 rhyolite 1 33.5 0 0 0 0 0 0 0 0 1 33.5 0 n/a n/a 
74 1367 T-22-23 dacite 1 10.9 0 0 0 0 0 0 1 10.9 0 0 0 n/a n/a 
74 1365 T-22-25 quartzite 1 22.4 0 0 0 0 0 0 1 22.4 0 0 0 n/a n/a 
74 1354 T-22-26 basalt 1 79.4 0 0 0 0 0 0 0 0 1 79.4 1 2 1 
74 1356 T-22-26 ccs 1 9.8 0 0 0 0 0 0 1 9.8 0 0 1 n/a n/a 
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no. 

Cat 
no. 
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n 

Material n wgt. 0-6mm wgt. 6-
13mm 

wgt. 13-
25mm 

wgt. 25-
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wgt. 50+mm wgt. corte
x 

dsc pfc 

74 1355 T-22-26 quartzite 5 167.8 0 0 0 0 0 0 4 52.7 1 114.2 0 n/a n/a 
74 1364 T-22-27 quartzite 1 82.6 0 0 0 0 0 0 0 0 1 82.6 1 n/a n/a 
74 1370 T-22-29 dacite 1 55.8 0 0 0 0 0 0 0 0 1 55.8 0 n/a n/a 
74 1371 T-22-31 dacite 1 4.4 0 0 0 0 0 0 1 4.4 0 0 0 1 1 
74 1386 T-22-32 igneous 1 17.1 0 0 0 0 0 0 1 17.1 0 0 1 n/a n/a 
74 1372 T-22-34 ccs 2 9.5 0 0 0 0 2 9.5 0 0 0 0 1 n/a n/a 
74 1374 T-22-34 igneous 1 13.1 0 0 0 0 0 0 1 13.1 0 0 0 n/a n/a 
74 1373 T-22-34 rhyolite 2 21.2 0 0 0 0 0 0 2 21.2 0 0 0 1 1 
74 1385 T-22-35 rhyolite 1 17.8 0 0 0 0 0 0 1 17.8 0 0 0 3 1 
74 1376 T-22-37 rhyolite 2 69.1 0 0 0 0 0 0 0 0 2 69.1 0 n/a n/a 
74 1382 T-22-38 ccs 1 3.9 0 0 0 0 0 0 1 3.9 0 0 1 n/a n/a 
74 1383 T-22-38 ccs 1 4.3 0 0 1 0.5 1 3.8 0 0 0 0 0 4 3 
74 1377 T-22-40 dacite 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 
74 1378 T-22-41 basalt 2 23.4 0 0 0 0 0 0 2 23.4 0 0 0 3 1 
74 1379 T-22-41 rhyolite 2 20.2 0 0 0 0 0 0 2 20.2 0 0 0 2 1 
74 1420 T-22-45 dacite 1 42.9 0 0 0 0 0 0 0 0 1 42.9 1 0 1 
74 1411 T-22-46 ccs 1 0.7 0 0 0 0 1 0.7 0 0 0 0 0 n/a n/a 
74 1409 T-22-46 dacite 1 2.3 0 0 0 0 1 2.3 0 0 0 0 0 n/a n/a 
74 1406 T-22-47 ccs 1 13.5 0 0 0 0 0 0 1 13.5 0 0 0 3 1 
74 1407 T-22-47 dacite 2 19.4 0 0 1 0.5 0 0 1 18.9 0 0 1 2 2 
74 1394 T-22-48 ccs 1 1.5 0 0 0 0 0 0 1 1.5 0 0 0 2 1 
74 1391 T-22-48 dacite 1 17 0 0 0 0 0 0 1 17 0 0 1 4 1 
74 1400 T-22-49 ccs 1 19.4 0 0 0 0 0 0 1 19.4 0 0 0 5 1 
74 1403 T-22-49 dacite 3 8.7 0 0 1 0.5 0 0 2 8.2 0 0 2 0 2 
74 1413 T-22-50 dacite 2 5 0 0 1 0.4 0 0 1 4.6 0 0 0 2 1 
74 1412 T-22-50 quartzite 1 18.8 0 0 0 0 0 0 0 0 1 18.8 1 2 1 
74 1396 T-22-52 dacite 1 2 0 0 0 0 1 2 0 0 0 0 0 2 1 
74 1405 T-22-53 ccs 3 21.4 0 0 1 0.4 0 0 2 21 0 0 n/a n/a n/a 
74 1404 T-22-53 dacite 1 0.9 0 0 0 0 1 0.9 0 0 0 0 0 2 1 
74 1399 T-22-54 rhyolite 1 69.5 0 0 0 0 0 0 0 0 1 69.5 1 1 1 
74 1416 T-22-55 basalt 1 26.7 0 0 0 0 0 0 1 26.7 0 0 0 n/a n/a 
74 1424 T-22-56 rhyolite 1 42.1 0 0 0 0 0 0 0 0 1 42.1 0 1 1 
74 1421 T-22-60 basalt 1 39.7 0 0 0 0 0 0 1 39.7 0 0 1 n/a n/a 
74 1422 T-22-60 rhyolite 1 51.2 0 0 0 0 0 0 0 0 1 51.2 1 1 2 
74 1347 T-22-77 dacite 1 18.9 0 0 0 0 0 0 1 18.9 0 0 0 n/a n/a 
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n 

Material n wgt. 0-6mm wgt. 6-
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wgt. 13-
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x 

dsc pfc 

76 1458 T-22-F1 basalt 12 626.2 0 0 0 0 0 0 6 55.9 6 570.3 4 14 5 
77 1461 T-22-F2 rhyolite 23 199.1 0 0 0 0 8 15.2 12 109.

1 
3 75.1 4 6 5 

78 1462 T-22-F4 basalt 15
4 

904.8 0 0 28 5.1 84 135.
6 

52 519 4 244.4 3 8 5 

78 1466 T-22-F4 dacite 1 1.2 0 0 0 0 1 1.2 0 0 0 0 1 n/a n/a 
78 1469 T-22-F4 quartzite 1 23.4 0 0 0 0 0  1 23.4 0 0 1 n/a n/a 
78 1463 T-22-F4 rhyolite 54 2443 0 0 6 4.8 11 23.4 12 239.

9 
25 2174.9 5 10 8 

75 1453 T-23-02 dacite 2 29.2 0 0 0 0 0 0 2 29.2 0 0 0 n/a n/a 
75 1436 T-23-03 igneous 1 27.6 0 0 0 0 1 27.6 0 0 0 0 1 n/a n/a 
75 1437 T-23-07 dacite 1 14.1 0 0 0 0 0 0 1 14.1 0 0 1 n/a n/a 
75 1449 T-23-12 dacite 1 29.7 0 0 0 0 0 0 0 0 1 29.7 1 1 1 
75 1433 T-23-13 basalt 2 24.1 0 0 0 0 0 0 2 24.1 0 0 1 n/a n/a 
75 1446 T-23-13 ccs 2 18.5 0 0 0 0 0 0 1 18.5 0 0 0 4 1 
75 1452 T-23-16 dacite 1 73.7 0 0 0 0 0 0 0 0 1 73.7 1 n/a n/a 
75 1444 T-23-18 dacite 1 3.7 0 0 0 0 1 3.7 0 0 0 0 0 n/a n/a 
75 1450 T-23-19 ccs 1 16.1 0 0 0 0 0 0 1 16.1 0 0 1 n/a n/a 
75 1141 T-23-3 quartzite 1 12.1 0 0 0 0 0 0 1 12.1 0 0 0 n/a n/a 
75 1448 T-23-8 dacite 1 24.5 0 0 0 0 0 0 1 24.5 0 0 1 n/a n/a 
14 144 T-4-01 andesite 2 12.3 0 0 0 0 0 0 2 12.3 0 0 0 n/a n/a 
14 142 T-4-01 basalt 35 121.8 0 0 4 1.4 16 22.3 15 98.5 0 0 1 n/a n/a 
14 143 T-4-01 quartzite 13 39 0 0 3 1.2 9 22.3 1 15.5 0 0 0 n/a n/a 
14 145 T-4-01 sediment

ary 
1 13 0 0 0 0 0 0 1 13 0 0 1 n/a n/a 

18 155 T-6-01 basalt 2 8 0 0 0 0 1 2.5 1 5.5 0 0 0 n/a n/a 
18 156 T-6-01 ccs 1 1.2 0 0 1 1.2 0 0 0 0 0 0 1 n/a n/a 
19 161 T-7-01 andesite 2 15.8 0 0 0 0 0 0 2 15.8 0 0 1 n/a n/a 
19 160 T-7-01 basalt 3 7.8 0 0 1 0.3 1 1.2 1 6.3 0 0 0 n/a n/a 
19 159 T-7-01 quartzite 5 20.7 0 0 0 0 2 3.7 3 17 0 0 0 n/a n/a 
20 166 T-7-02 basalt 10 62.2 0 0 0 0 3 2.9 7 59.3 0 0 1 n/a n/a 
20 167 T-7-02 quartzite 5 22.2 0 0 0 0 3 6.3 2 15.9 0 0 0 n/a n/a 
21 179 T-7-03 basalt 12 141.2 0 0 5 13.9 6 99.7 1 27.6 0 0 5 n/a n/a 
21 178 T-7-03 quartzite 9 310.9 0 0 0 0 5 54.2 4 256.

7 
0 0 2 n/a n/a 
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x 

dsc pfc 

22 185 T-9-01 basalt 6 1 0 0 0 0 3 5.3 3 18.1 0 0 0 n/a n/a 
22 184 T-9-01 quartzite 8 34.2 0 0 0 0 6 14.4 2 19.8 0 0 1 n/a n/a 
N    60

18 
17681.
7 

302 20.6 2268.7 557.
84 

1765.8 2661
.4 

945.3 7644
.7 

95 5100.1 6018 1768
1.7 

 

 

 
 

 



 

 

 
 
 
 
 
 




