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Abstract 

 
Pigments and Pictographs: A Chemical Analysis of Prehistoric  

Paints at the Agua Dulce Village Complex 
 
 

By 
 

Jairo F. Avila 
 

Masters of Arts in Anthropology 
 

 
This thesis examines the chemical characteristics of red paints from eight 

different rock art sites at the Agua Dulce Village, an Early-Middle Period site located 

between the networks of the Southern California Coast and the Western Great Basin.  By 

using laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS), data 

generated is analyzed to compare the relationship between different rock art paints and 

geological deposits of red ochre from Vasquez Rocks, Frazier Park, and San Nicolas 

Island.  Reports	indicate	prized	pigments	were	heavily	traded	and	transported	

through	long-distance	trade	networks	throughout	the	region;	however,	results	show	

that	local	material	played	a	significant	and	symbolic	role	in	the	production	of	

pictographs	in	the	Agua	Dulce	Village.  Although the goal of this study is analytical, 

anthropological perspectives are taken into consideration to explain how pigments 

assisted in highlighting culturally significant places. 
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Chapter 1: Introduction 

 Rock art research over the last thirty years has immensely expanded our 

understanding regarding the creativity and complexity of prehistoric Native American 

life.  While the significance of rock art throughout different areas of the world remains 

obscure, these symbols are evidence of one of the most ancient methods of 

communication that reflect the cognitive and spiritual aspects of early cultures.  

Archaeological and ethnographic studies have repeatedly indicated that people relied on 

symbols as means for crafting social identity, social relations, interacting with other 

cultures, and the environment.  Further, the acquisition of materials and preparation of 

paints for the production of rock art symbols is a reflection of the dynamic interaction 

between people and the landscape.  The process of rock art production should be 

considered an aspect as significant as the image itself. 

This study contributes to the understanding of rock art production by using Laser 

Ablation Inductively Coupled Mass Spectrometry (LA-ICP-MS) to chemically analyze 

the composition of paints used in the pictographs at the Agua Dulce Village at Vasquez 

Rocks Natural Area Park (Vasquez Rocks).  In conducting this experiment, a series of 

objectives were established to properly characterize the paints.  The first objective of this 

study was to examine if sampled paints could be chemically distinguished from the 

underlying substrate surface and grouped into categories based on chemical relations.  

The second objective was to examine if the sampled rock art paints could be chemically 

matched to one of three pigment sources of red ochre.  In addition, red ochre 

archaeologically recovered from the Agua Dulce Village was examined to determine if 

the samples compare to any of the three known sources.  The primary goal of this 
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analysis was to determine if rock art paints were produced using pigments from local or 

distant deposits based on its chemical composition.  This preliminary analysis serves to 

examine the complexity of pigment acquisition networks for the production of rock art at 

the Agua Dulce Village. 

Analytical Studies in Archaeology 
 

 A number of studies in Southern California archaeology have examined the 

movement of materials like obsidian, rhyolite, glass beads, and ceramics using a range of 

chemical characterization techniques (see Hildebrand et al. 2002; Hughes 1988; Panich et 

al. 2012; Scharlotta 2014; Sutton and Des Lauriers 2002).  Many have been successful in 

sourcing artifacts to a point of origin, especially when dealing with well-characterized 

and well-known materials.  These types of studies have provided a way to examine 

material exchange networks and cultural interaction, one of the main purposes of this 

study. 

Over the last three decades, a number of researchers have directed interest into 

chemically characterizing and distinguishing geological hematite and red ochre sources 

(i.e., Backes et al. 2012; Erlandson et al. 1999; Kingery-Schwartz et al. 2013; Mooney et 

al 2003; Popelka-Filcoff 2006; Popelka-Filcoff et al. 2007; Popelka-Filcoff et al. 2008; 

Scadding et al 2015).  Since pigments composed of iron oxide exhibit a geochemical 

signature attributed to the geologic formation from which the pigment was formed, these 

results can be used to identify variation and find relations between samples through 

provenience analysis.  These studies have not only produced successful results, they have 

provided information regarding the acquisition and movement of prized items by many 

prehistoric cultures throughout the world.  However, only a few studies in California 
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have prompted the use of selective analytical techniques, methods, and procedures to 

examine and distinguish chemically variable prehistoric paints used in the production of 

pictographs (see Backes 2006; Bedford 2013; Bedford et al. 2014; Scott and Hyder 1993; 

Scott et al. 2002; Whitley and Dorn 1984).  

Geological deposits of hematite and red ochre are typically found in discrete 

locations throughout the California landscape.  Sources of ochre are often found far away 

from where materials were expended, indicating that ochre was often transported, either 

through trade networks or by groups who traveled to a source to retrieve materials 

through direct acquisition (Erlandson et al.1999; Heizer 1978: 691; King 2011:321; Scott 

and Hyder 1993; Velo 1986).  Studies indicate that hematite and ochre, like lithic tool 

materials (see Spence 2005), were occasionally selected based on the substance’s 

association with specific people and places (Erlandson et al. 1999; Scott and Hyder 

1993:156).  Pigments may have also been selected based on represented qualities, 

aesthetics, or cultural significance.  As a result, people would expend a great deal of 

effort to obtain material from certain sources for specific activities, even when local 

sources were available (see Scott and Hyder 1993).  

In California, natural (raw) and prepared forms of hematite and red ochre have 

been found in a variety of archaeological contexts.  Transported from various locations, 

hematite and red ochre are ethnographically known to have served a wide range of 

purposes.  Common uses of red pigments include body painting and possible sunscreen, 

ornamental painting (i.e., on tools, ornaments, pottery, basketry, boats, arrow and dart 

fragments, etc.) and pictograph production (Eerkens et al. 2012; Webb 1945).  Reports 

also suggest that ochre was expended as a food or wood preservative (Erlandson et al. 



4 

1999:517), and occasionally served for medicinal purposes (Velo 1986).  Although red 

ochre can be used in its raw form, more durable pigments required processing by 

combining binding ingredient(s) to the raw mineral.  For the purpose of this study, 

pigment is regarded as a powdered matter obtained from a geological source to produce a 

coloring agent; meanwhile, paint is regarded as a coloring substance produced using a 

pigment and binding ingredients.  

Information regarding the exact recipe of prehistoric paints or location of 

preferred pigment quarries is patchy and not explicitly stated in many ethnographic 

reports.  However, experimental studies of paint production have alluded to the extent of 

preparation and possible binding ingredients accessible to people living in different 

regions.  Ultimately, results obtained from these studies have indicated that prehistoric 

paints were rather complex and consisted of a range of ingredients (see Campbell 2007; 

Gorden 1993, 1996; Gorden et al. 1995; Nibbs 2012).  

Chemical characterization studies have the ability to provide information about 

people, materials, and the past.  Since sources of hematite and red ochre can be 

distinguished chemically, identification of rock art paints can be achieved through the 

characterization of such geological minerals used for pigment.  These studies can also 

serve to explain how pigments were acquired through regional and multi-regional 

interaction.  This provides the ability to improve our understanding of the location and 

distance from which pigments were derived.   

Setting 
 

The Agua Dulce Village is located in what is referred to as Vasquez Rocks, 70 km 

(43.5 mi) Northeast of the city of Los Angeles along foothills of the Transverse Mountain 
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Ranges (Figure 1-1).  Popularly known for its unique geological sandstone formations, 

the 45-degree angle rock outcrops are a distinct marker that has continuously served as a 

reference point in the landscape.  The archaeology of the Agua Dulce Village represents 

the core of prehistoric occupation at Vasquez Rocks where reports indicate that extensive 

amounts of human activity once occurred (King and Blackburn 1978).  Artifacts 

recovered throughout the region suggests that use of the area ranged between the terminal 

Early Period and Middle Period, however, evidence suggests that the village was most 

notably used during the Middle Holocene Period (King et al. 1974).  

Figure 1-1: Map of Southern California Indicating Key Areas. 
(Google Earth Image)1 

 
Occupied by the Tataviam at the time of contact, this group of Native Americans 

inhabited the areas known today as the Santa Clarita Valley, which includes the Agua 

                                                
1 All Photos by author unless otherwise stated. 
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Dulce, Valencia, Newhall, and southern edges of the Antelope Valley.  While the exact 

extent of the Tataviam territory is debatable, reports have noted a number of long-term 

and short-term prehistoric settlements throughout these regions (see King 2004). 

The Santa Clarita Valley represents a transitional zone connecting coastal, inland, 

and desert populations along the Santa Clara River Valley.  Most notably, this corridor 

connected the Eastern Chumash, the Tataviam, and groups in the western Mojave through 

social relations, kinships, materials, and cultural ideologies.  The various archaeological 

discoveries at the Agua Dulce Village (Figure 1-2) include the identification of a 

cemetery with a wide range of funerary goods from local and distant places and multiple 

rock art paintings which indicate that this was a socially active place where ties were 

likely solidified through the use and exchange of ideas and materials. 

 
Figure 1-2: Overview of the Agua Dulce Village. 

 
Rock art sites have been noted throughout the mountain and valley areas of 

Southern California.  While many are found in discrete locations and unassociated with 

other sites, the Agua Dulce Village contains the largest concentrations of rock art in the 
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Los Angeles County primarily comprised of pictographs within close proximity of each 

other (Knight 2015).  These pictographs are typically produced in monochrome or 

polychrome colors of red, black, and white.  Interestingly, superposition or alteration of 

pictographs through incisions is present at various sites, possibly executed during 

different events or by different waves of people (King 1981).  Despite the presence of 

other rock art sites along the nearby Sierra Pelona Mountains (see Knight 2010), the 

sheer number of prehistoric rock art panels distinguishes the Village from other 

archaeological sites in the region (Knight 2010, 2015). 

Rock art sites found throughout the village are frequently associated with 

habitation areas (Figure 1-3).  These were places where people not only congregated for 

daily activities such as cooking and tool making, but where individuals engaged in many 

culturally significant experiences.  While some panels were deliberately crafted in open 

spaces to be seen by many people, others seem to have been concealed in small crevices 

and shelters, possibly executed for special purposes or intended for a specific audience.  

Whichever the case, these images are symbolic representations produced during events 

marked within time and space. 

Much of the archaeological information regarding Vasquez Rocks and the Agua 

Dulce Village has been gathered from salvage projects and unsystematic excavations 

conducted between the 1960’s and 1980’s (King 1981; King and Blackburn 1978; King 

et al. 1974).  While the recovered materials assisted in reconstructing the types of 

activities that took place during occupation by early inhabitants, mention of the rock art 

was limited in early reports.  Over the years, some researchers (i.e., Backes et al. 2009; 

Dean 1996; Davies 2014; Edberg 1978; King 1981; Knight 1991,1992, 2010, 2015; Lee 
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and Hyder 1991, Schiffman 1969; Rafter 1986) have attempted to integrate the rock art 

into broader archaeological perspectives by documenting and recording the condition of 

the prehistoric art, identifying specific components and unique characteristics, attempting 

to relate the images to solstice events, and assigning the art to a cultural linguistic group.  

Still, previous rock art studies in the village have not attempted to analyze the variation of 

pigments used for pictograph paint production through chemical analysis.  

 
Figure 1-3: Rock art environment surrounding the Agua Dulce Village. 
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Research Objectives 
 

LA-ICP-MS is an analytical technique that can examine variable geological and 

archaeological materials to obtain the chemical composition of given samples.  The 

technique extracts the elemental signature by ionizing ablated material from a sample in 

an ICP torch, then separating ions according to mass and charge.  Elemental 

compositional data for up to 60 elements can be obtained this way, with precision and 

sensitivity comparable to other chemical methods in use today (Backes 2009, Neff 2012; 

Speakman and Neff 2002).  Combinations of detected elements can be used to find 

chemical relations amongst known and unknown datasets, which have proven successful 

in many chemical characterization and provenience studies.   

As previously mentioned, this experimental study was an attempt to use LA-ICP-

MS to examine the chemical composition of selected pictograph paints at the Agua Dulce 

Village.  Using the data generated from 21 different paint samples obtained from 8 

different sites, the first objective of this study was to characterize the paints and 

determine if there are differences within the data that suggest the use of single or multiple 

pigments.  In doing so, it was important to distinguish the paints from the underlying rock 

where the pictograph was positioned, to assure the pigment data was not influenced by 

outside factors.  Because prehistoric paints were typically produced using pigments, 

binders and vehicles, as explained in later chapters, analysis of paints holds a set of 

challenges that requires the examination of various trace elements to distinguish between 

natural ingredients characteristic of a pigments geological deposit and culturally 

introduced chemical components like binders and vehicles.  
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  The second objective of this study was to understand the chemical relation 

between the pictograph paint samples and red ochre obtained from three distinct sources 

in Southern California.  Raw forms of red ochre from deposits at Vasquez Rocks, Frazier 

Park, and San Nicolas Island were collected and analyzed.  Using this data, the objective 

was to determine if pictographs were produced using locally available material or 

material from distant sources.  Because sources of red ochre can contain a wide range of 

chemical variation, elements that are characteristic of specific sources were used to 

distinguish between each dataset group.  Elements detected by LA-ICP-MS that display 

little, if any, differences between the various dataset groups were omitted from the 

analysis to allow for better chemical group clustering. 

Lastly, red ochre samples archaeologically recovered during previous excavations 

throughout the Village were analyzed to examine their relation to the reference groups.  

By examining the chemical variation of archaeological ochres, results were used to find 

patterns and determine if they were associated with any of the rock art paints or the three 

known source groups.  Since archaeological ochres also showed wide chemical variation, 

results for the archaeologically recovered material were scrutinized due to the number of 

unknowns and low number of reference groups sampled in this study. 

Red ochre represents a material with great cultural significance that is found in a 

wide variety of archaeological contexts.  However, it has been an understudied source of 

information in Southern California rock art research.  This thesis seeks to incorporate red 

ochre acquisition and use into a larger discussion of the function of rock art in Southern 

California by examining the variation in pigments at the Aqua Dulce Village.  Unlike 

other chemical characterization studies, which focus on testing the capabilities and 
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benefits of analytical methods, this study also addresses the anthropological significance 

of the results by exploring how rock art production assisted in demarcating the Agua 

Dulce Village in the landscape.  The high concentration of pictographs within the Village 

reflects the significance of the place and the important role rock art played in constructing 

this cultural landscape.  These symbolic markers, made with valued materials, assisted in 

integrating people and cultures throughout the region.  By identifying red ochre 

procurement patterns used by the people who resided in the Aqua Dulce Village, it may 

be possible to contextualize the significance and symbolism allocated to the selection of 

pigments in Southern California.  
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Chapter 2: Archaeological Background 

 A great deal of information regarding early peoples in California has been 

generated from ethnographic reports, mission records, and accounts from Native 

descendants.  Additionally, archaeological studies have allowed researchers to better 

understand the everyday life of early Native Americans by piecing together information 

related to subsistence strategies, cultural events, migration and settlement patterns, 

material culture, trade, rock art, and human and social behaviors.  This chapter provides a 

general discussion regarding the archaeology and ethnographic history of Vasquez Rocks 

and the people who occupied the Agua Dulce Village in the Santa Clara River Valley.   

 Vasquez Rocks is located in the upper eastern reaches of the Santa Clarita Valley 

in the town of Agua Dulce.  This 932-acre park, glamorized by its distinct geological 

formations, encompasses a number of historic and prehistoric archaeological sites.  Early 

investigations at Vasquez Rocks noted the presence of prehistoric occupation, resulting in 

the nomination of 25 prehistoric sites (21 inside the Park and 4 outside the Park) as part 

of an Archaeological District on the National Register of Historic Places (NRHP) in 

1972.  

 To date, there are a total of 38 known prehistoric archaeological sites at Vasquez 

Rocks.  Primarily located in and around the Agua Dulce Village Complex, these sites 

consist of lithic scatters, ash middens, rock shelters, bedrock mortars, rock art, and a 

knoll containing both inhumation and cremation burials.  Other prehistoric sites have also 

been reported throughout the Park but have not been re-located during recent surveys.   

 In addition to the prehistoric components, there are around 13 historical 

archaeological sites at the Park.  The sites consist of the early homesteader’s residence, 
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its associated structures, and the Toney residence.  The Toney residence was built by a 

relative of the original homesteader and is used as a park office today.  For a more in-

depth discussion about the history of Vasquez Rocks, see Brewer (2016).  

Chronology and Regional Time Depth 
 

To discuss the regional chronology, it is important to consider the types of 

activities and changes (technological and environmental) occurring amongst different 

groups in Southern California.  Because the Santa Clarita Valley serves as a nexus 

between Southern California and the western Mojave, coastal and desert events may have 

impacted the living conditions of occupants in the Santa Clarita Valley.  Therefore, 

considering the chronology of both regions allows for a more in-depth look at subsistence 

patterns, and technological and cultural changes that influenced the Santa Clarita Valley.  

Table 2-1 represents a cultural sequence of events in the Mojave Desert and Coastal 

California. 

Artifact dates from the Agua Dulce Village Complex and the Santa Clarita Valley 

suggests a time depth extending from the Late Early Period to Late Period occupation 

(Caruso 1988; Hanks 1971; King et al. 1974; McIntyre 1979: 38; Garza 2012).  McIntyre 

suggested the Tataviam presence in the Santa Clarita Valley began 1,300 years ago (500 

B.C) and extended into the historic period (A.D. 1800) (1979:23).  These dates are based 

on coastal chronology of shell beads, stone bead type, obsidian hydration, projectile point 

typology, and subsistence patterns.   
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Temporal Period / 
Epoch 

Mojave Desert 
Cultural 
Complex 

Dates 
(Sutton et 
al. 2007) 

Coastal 
Region 

Cultural 
Complex 

Dates 
(King1990) 

Dates 
(Arnold 1992) 

Dates 
(Glassow 

et al. 2007) 

  
Pleistocene  Pre-Clovis 

(Hypothetical)  
Pre-10,000 

Cal B.C 
-- 
 

-- 
 

-- 
 

-- 
 

Paleo-Indian 10,000-8000 
Cal B.C 

Paleo –
Coastal 
Period 
 

-- 
 

-- 
 

11000-7000 
Cal B.C 

Early Holocene Lake Mojave 
 
  

8000-6000 
Cal B.C 

Early 
Holocene / 
Millingstone 
Horizon 

-- 
 

ca. 8000-5500 
B.C. 

Pinto 
Middle Holocene 7000-3000 

Cal B.C 
7000-5000 
Cal B.C. 

Early 
Period 

5500-600 
B.C. 

5500 – 
600 B.C. 

5500-600 Cal 
B.C. 

Deadman Lake 

Late Holocene Gypsum 2000 B.C – 
Cal A.D 200 

Middle 
Period 

600 B.C.- 
A.D. 1150 

600 B.C.- 
A.D. 1150 

 

600 Cal B.C- 
1150 A.D. 

Rose Spring Cal A.D- 
200- 1100 

Transitional 
Period 

-- 
 

A.D. 1150- 
1300 

-- 
 

Late Prehistoric Cal A.D 
1100 - 

Contact 

Late Period A.D. 1150- 
1782 

A.D.  
1300- 1782 

1150 –1769 
A.D. 

-- 
 

-- 
 

Historic 
Period 

A.D. 1782+ A.D. 1782+ -- 
 

Table 2-1: Mojave Desert and Coastal California Cultural Sequence. 
Early dates are debatable and vary by study. 
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While some of the earliest dates of man in North America have been discovered 

in California (Glassow et al. 2007), time depth of known occupation in the Vasquez 

Rocks region generally stretches between the Early Period, Middle Period, and Late 

Period.  Prior to these events, the Early Holocene in the Mojave (8000 – 6000 cal B.C.) 

was characterized by hunter foragers with reliance on small taxa, high residential 

mobility and recurrent use of settlements generally composed of small social units, and 

use of crude and worked tools (Sutton et al. 2007: 234-237).  The Middle Holocene in the 

Mojave (7000-3000 cal B.C.) in brief was characterized by climatic changes, recurrent 

use of settlements, macrobands, exploitation of plants and small fauna, increased use of 

milling tools, flake tools and bifacial and unifacial stone tools, and presence of shell 

beads which suggests an increase of interactions with coastal groups.  Interestingly, it is 

suggested that climatic changes may have prompted groups to move away from the 

lakeshores and search for resources in the foothills between the Middle Holocene to the 

Late Holocene (Sutton 1987; Sutton et al. 2007).  The use of higher elevations away from 

the desert basins suggests that presence of a distinct population known as the Deadman 

Complex or that higher elevations were occupied during seasonal rounds part of the 

tactical inventory of the Pinto Complex (see Sutton et al. 2007: 239). 

The Millingstone Horizon, (7000-5000 cal B.C.) is characterized by the increase 

of population and mobile hunter foragers along the coast and interior (Glassow et al. 

2007).  People during this period were dependent on milling tools such as manos, 

metates, stone bowls, and a variety of crude expedient tools.  Subsistence primarily 

consisted of plants and seeds with an increase in the consumption of birds and other 

animals.  The social complexity during this period is minimal well into the Early Period. 
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The Early Period (5500 to 600 cal B.C.) was characterized by the predominant 

and ongoing use of ground stone and milling tools such as mortars and pestles (McIntyre 

1979).  The presence of these tools suggests that subsistence was continuously based on 

terrestrial plant foods, processing grass seeds and nuts (Glassow 1992; King et al. 1974); 

however, land mammals and fish were similarly important.  During this time, the Santa 

Clarita Valley begins to see some level of activity and the likely establishment of 

settlements.  

The Middle Period (600 cal B.C. to A.D. 1150) was characterized by an increase 

in population size, permanent settlements and seasonal settlements, changes in 

subsistence strategies, extensive trade networks, and technological advancements.  Data 

shows reliance of plant food resources, improvements in hunting, food storage 

techniques, high use of pestles and mortars, and an incorporation of maritime subsistence 

strategies (McIntyre 1979).  The material culture of this period also becomes even more 

diversified with the extensive use of stone tools, signature stemmed projectile points, 

extensive use of bifacial and unifacial core-tools and worked flakes, exotic stone bead 

and shell bead ornaments, and use of asphaltum (McIntyre 1979).  The introduction of 

extensive trade networks made materials such as shell beads and obsidian more readily 

available.  

The Tataviam are said to have differentiated from other Takic speaking groups 

around 1000 B.C. (King and Blackburn 1978: 535).  This is a time when cremation burial 

practices ascribed to Takic cultures, become more apparent in the archaeological record.  

The burials containing grave goods at the Agua Dulce Village indicate a stratified society 

and increase in social differentiation during the Middle period (see Garza 2012). 
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The Middle-Late Transitional Period (A.D. 1150-1300) is a time when the 

sociopolitical and socioeconomic organization, and technology become more complex 

(see Arnold 1992:66).  During this social and technological evolution, groups like the 

Chumash underwent significant changes by monopolizing the production and distribution 

of shell beads and microdrills, as well as improving construction and operation of 

watercraft.  Control over these resources may have well reflected the wealth, status, and 

power of elites (Arnold 1992:72).  The increase in demand for exotic goods expanded 

trade systems by connecting people in different regions through of complex networks into 

the Late Period.   

During the Late Holocene, the desert regions of California experienced drastic 

environmental changes such as increase precipitation and elevated lake levels.  This may 

have resulted in the introduction of innovative tools and subsistence strategies as a need 

for adaptation.  The emergence of the Gypsum complex and the Rose Spring Complex 

witnessed an increase in population, where groups transition from small to large 

settlements (many near areas of water), trade, social complexity, and technological 

advancements (Humboldt and Elko series projectile points) to a further increase in 

population, higher use of obsidian and other technological advancements (Rose Spring 

and Eastgate Series points), pipes, bone awls, drills, shell ornaments, structures such as 

wickiups and pit houses, and the bow and arrow (Sutton 1987; Sutton et al. 2007).  

Subsistence in both the Gypsum Complex and Rose Spring Complex consisted of a 

combination of plant food resources (i.e., seeds, nuts) and small to medium sized game.   

In the coastal region, the Late Period (A.D. 1300 to Historic Period 1782) 

ultimately characterized by a more established subsistence strategy, sociopolitical 
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organization, craft specialization, the bow and arrow, and a complex system of exchange.  

Subsistence during this period focuses around small fauna and occasional large game, sea 

mammals, and fish, in addition to plant and seed gathering (Garza 2012; King et al. 1974; 

McIntyre 1979).  Evidence indicates that as exotic materials like shell beads became 

further incorporated into the body of products of various groups, while demand for 

specific stylistic shell beads is noted further inland (Bennyhoff and Hughes 1987).  

Tataviam Territory and Neighboring Cultures 
 
 The Tataviam are known to have occupied the upper Santa Clara River Valley.  

While the exact extent of prehistoric Tataviam territory is not clearly defined, this group 

of hunter-foragers occupied the areas known today as the Santa Clarita Valley, Newhall, 

and the southern half of the Antelope Valley, occasionally traveling in small groups from 

resource to resource.  Reports indicate that the Tataviam territory extended north to south 

from the north edge of what is Castaic Lake (the foothills of Lievre Mountains and the 

Sawmill Mountains) down below the Santa Clara River, including Acton and some of the 

San Gabriel and Santa Susana Mountains.  It also extended east to west from the 

southwestern edges of the Antelope Valley over to Soledad Pass (passing Piru Creek) 

(King and Blackburn 1978:535; Knight 2010: 2-3, 2015; Johnson and Earle 1990:192).  

This general area was one of many important corridors used by many traveling parties 

moving in and out of Southern California.   

The uncertainties regarding the extent of Tataviam territory are partially due to 

contradictory and fragmentary information obtained by early ethnographers (see Hudson 

1982; Johnson 1978; Johnson and Earle 1990).  Since many of the Tataviam villages 
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overlap with neighboring tribal boundaries, the footprint of the Tataviam may have 

fluctuated over time.  

In any case, the Tataviam were geographically situated in between some of 

California’s rich and complex cultures.  Bounded by the Eastern Chumash (to the West), 

Southern Valley Yokuts (to the North), the Fernandeño Tongva (to the South), Serrano 

(to the east), and Kitanemuk (to the northeast), these groups occasionally shared similar 

subsistence strategies, material culture, and ideologies.  Although branches of Chumash 

groups spoke different languages in different areas, reports indicate that the relation 

between the Eastern Chumash and Tataviam was relatively frequent.  Both groups 

maintained a good relationship through ceremonies and other social events (King and 

Blackburn 1979).  Notably, a number of neighboring groups also maintained strong ties 

through social and economic networks and established kinship relationships through 

intermarriage. 

 Early information regarding the everyday life, oral traditions, material culture, 

language, and place or village names of Native American cultures in Southern California 

was documented by a number of pioneering ethnographers (see King 2004).  Among the 

most renowned ethnographers in the region, Alfred Kroeber and J.P Harrington recorded 

a great deal of information regarding the Tataviam during the early 1900s.  A primary 

informant was Juan Jose Fustero, a local resident who lived near Piru in Ventura County, 

who was fluent in Spanish and the Kitanemuk language (see Bright 1975; Johnson and 

Earle 1990).  Although Kroeber and Harrington would consult other nearby residents, 

including Kitanemuk and Chumash speakers, Harrington continued conducting extensive 

work in the Tataviam region, gathering information about the Tataviam by consulting 
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with Yokuts, Tubatulabal, Serrano, and Fernandeño informants throughout the years 

(Johnson and Earle 1990: 191; Johnson 1997).  

Settlements 
 

A number of Tataviam villages have been documented throughout the Santa 

Clarita Valley (Figure 2-1) (see Johnson and Earle 1990; King 2004).  The villages varied 

in size and were typically well suited for human occupation because of their proximity to   

resources such as rivers, springs, vegetation, open flat areas, shelter, and trails.  

Archaeological reports indicate that these villages varied in size from large centers with 

an estimated 150-200 people, to intermediate villages of 20-60 people, to small 

settlements containing 10-15 people (King and Blackburn 1978:536; King et al. 

1974:33).  Many of the large settlements were typically organized through patrilineal 

lineages and were occasionally managed by a single political leader or by many types of 

leaders with different responsibilities commonly attributed to Takic societies (King 

2004:41).  In contrast, smaller group settlements likely consisted of nuclear families or 

extended families and occupied temporary camps throughout different times of the year.  

These extended members residing in Tataviam settlements may have been Chumash, 

Serrano, Kitanemuk, or Gabrielino Tongva speakers. 

Under given situations, extended members from other tribal groups could have 

impacted cultural behaviors and ideologies of the Tataviam.  Ethnic diversity in 

settlements, as referred by Michael Moratto (2011), resulted from constant interaction 

between distinct ethnic groups eventually living together in the same community bringing 

along their ideas and material possessions (2011: 243).  While intermarriage (exogamy) 

is known to have occurred in the region, incoming members could have allowed the 
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Tataviam to further secure relationships with other groups such as the Eastern Chumash 

or other Northern and Eastern Takic groups.  This integration of distinct culture groups 

can be evaluated through the material culture and shared rock art styles seen at the Agua 

Dulce Village (see Lee and Hyder 1991). 

 
Figure 2-1: Tataviam territory and settlements along the Santa Clarita Valley. 

Documented by J.P Harrington (Johnson and Earle 1990:193)2. 
 

One of the largest Tataviam villages occupied during the Middle Period was the 

Agua Dulce Village in the northwest corner of Vasquez Rocks (King et al. 1974; King 

and Blackburn 1978).  The Agua Dulce Village, possibly the village of “Mapipingna” 

(see King 2004), was a socially complex village, which archaeologically demonstrates 

economic, political, ritualistic, artistic, spiritual, and ideological significance.  Reports 

                                                
2 Note: Kamulus (Camulos) is a Chumash name for Tataviam Rancheros (John Johnson, personal 
communication 2017). 
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indicate that at maximum occupancy, the village could have been occupied by as few as 

50 people during the Middle period, and as many as 200 people during the proto-historic 

period (King et al. 1974).  The presence of exotic trade goods found in the burial mounds 

indicates the presence of a stratified society during the Middle Period (Garza 2012; King 

et al. 1974; McIntyre 1990).  In addition, the extensive production of rock art within the 

village complex, some of which shares stylistic similarities to those of neighboring 

groups (Knight 2015; Lee and Hyder 1991), suggests that it perhaps played an important 

social-political role in everyday life. 

Excavations conducted throughout the Village Complex revealed an extensive 

amount of cultural material.  The artifacts consist of a number of hand tools and tool 

fragments (i.e. mano, pestle, bowl fragments), projectile points, flakes of various types, 

fauna, red and yellow ochre, shell beads and pendants, stone beads, basket fragments, 

steatite carvings, and ornaments.  Burials and cremations exhumed from site CA-LAN-

361 also included a number of grave goods indicating the presence of wealthy and high 

status individuals (see Garza 2012).  These grave goods consist of materials such as shell 

beads, obsidian, and ochre likely obtained from a range of sources deposited by different 

individuals from different places.  

Data suggest that the primary occupation and use of the Agua Dulce Village and 

other areas of the Vasquez Rocks occurred during the Middle Period of the Holocene 

(King et al. 1974).  Although a range of Middle Period sites have been documented 

throughout the Santa Clarita Valley, grave goods such as rectangular shell beads, clay 

artifacts, and schist artifacts recovered from cremations indicate the Late Early Period.  

Both Late Early Period and Early Middle Period shell and stone beads are represented at 
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the mortuary site (see Garza 2012; King et al. 1974).  The presence of these artifacts is a 

possible indication that people were present in the region prior to the Middle Period of 

the Holocene (Early/Middle Period).  

King (1990) noted that the presence of Middle Period Phase 1 and terminal Early 

Period beads found archaeologically within cremations in the Southern California region 

indicate that groups such as the Tataviam, Gabrielino, and Northern Serrano established 

their presence by the end of the Early Period (King 1990: 327-328; see Moratto 

1984:165).  Since cremation practices are typically attributed to Takic people (Moratto 

1984:165), Takic groups may have entered Southern California around 3,500 B.P (King 

1990; Knight 2015).  Sutton (2009) argues that the Takic merely adopted the cremation 

practice (a Yuman trait) as inhumation was a rather frequent and used throughout time 

amongst Takic groups (Sutton 2009: 55-60,72).  However, Sutton (2009) also 

acknowledges that cremations are under-represented since data is occasionally 

fragmented as difficult to identify. 

Although it is unclear how the Tataviam came to settle in the Upper Santa Clarita 

Valley, leading to the establishment of the Agua Dulce Village into the Middle Period, 

the Late Holocene Period of the western Mojave was experiencing the establishment of 

large villages as cultures were transitioning from a mobile-culture to a more semi-

sedentary lifestyle (Sutton 1987:3).  Sutton (1987) proposes that the increase in 

population, adaptation of dwellings or structures, cemeteries and grave goods, and 

demand for exotic goods increased the political complexity of groups throughout the 

surrounding region such as the Southern Sierras and western Mojave.  The need for areas 

with an abundance of resources to support population increase perhaps prompted people 
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to settle in the foothills “overlooking the desert and out to around the lakes in the valley 

bottoms” (1987:4).  Groups who were once semi-permanent may have established more 

permanent settlements along the Santa Clarita Valley, possibly leading the establishment 

of the Agua Dulce Village by the Middle Period. 

Although there are no ethnographic reports indicating other Native groups 

occupied the Santa Clarita Valley, it is possible that interior Eastern Chumash occupied 

the region prior to the presence of the Tataviam (see Knight 2015).  As the Chumash 

receded closer to the Ventura and Santa Barbara coast seasonally into an area they have 

resided in for over 10,000 years (see Glassow et al. 2007:208-209), Takic language 

groups who occasionally visited or resided in the Vasquez Rocks region (i.e., Tataviam 

ancestors) began to move out of the desert through the upper Santa Clara Valley/ Soledad 

Pass and into the foothills (also see Schiffman 1969).  Another hypothesis is that 

incoming people could have driven the Chumash west (Schiffman 1969).  Establishment 

of the Tataviam may have also resulted from frequent interactions, tribal kinships, and 

assimilation between Tataviam ancestors in the Western Mojave and Eastern Chumash 

people.  

Language 
 

The Tataviam spoke a Takic language similar to the Kitanemuk, Vanyume, 

Serrano, Fernandeño Tongva, and Gabrielino-Tongva, Luiseño-Juaneño, Cahuilla, and 

Cupeño groups in Southern California (Garza 2012; Golla 2012; Hudson 1982; King 

2004: 110; King and Blackburn 1978; 535; Knight 2015).  This language group 

originated from the Northern Uto-Aztecan linguistic family, stretching from Northern 

Mexico, inland into the desert areas of North America, branching west through the 
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movement of people until reaching the California coast as a Takic subfamily.  

Dominating one third of California’s language population (Heizer and Elsasser 1980:17-

18), glottochronology studies indicate the separation of the proto-Uto-Aztecan language 

at about 5,000 years (Campbell 1997: 133).  However, dates regarding the breakup and 

spread of language have been questionable and sometimes rejected by linguists (also see 

Campbell 1997).  The time, depth, and spread of the Takic subgroup in the area are 

unclear because the migration of people and language was not synchronous3.  

Subsistence 
 

The Tataviam were foothill and mountain hunter-gatherers with a diet that 

consisted of different types of plants, seeds, acorns, yucca, chia, acorns, junipers, berries, 

sage seeds, buckwheat, small mammals, reptiles, birds, deer, and occasionally antelope 

(King and Blackburn1978).  Many of these foods were processed using stone bowls, 

bedrock mortars and milling implements commonly found throughout the region.   

Archaeological reports suggest that plant foods played a major role in the diet of 

the Tataviam.  Acorns were highly desired; many early cultures that people would travel 

long distance to obtain these resources during certain times of the year.  Similar reports 

also indicate that the young stalks of yucca were a major staple in the region (see King 

and Blackburn 1978).  Processed through milling implements, both roasted yucca and 

leached acorns were occasionally stored for future consumption.  

The number of stone tools such as projectile points, modified flakes, and modified 

cobbles suggest that hunting and plant processing were an ongoing activity at the Agua  

Dulce Village.  A variety of tools made from schist, chert, and obsidian have been  

                                                
3 For more information regarding language and the Tataviam, see Beeler and Klar (1977); Bright 
(1975); Campbell (1997); Hudson (1982); Sutton (2009); and Golla (2011). 
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recovered from archaeological sites.  These tools were useful in hunting and processing 

small to large game, and cutting plant materials among many other functions.  Lithic 

scatter sites also indicate that tools were being processed or repaired for various tasks 

related to food processing in the area (see Schiffman 1969; King et al. 1974; Tabares et 

al. 2009).   

 Other foods reported to have contributed to the diet of people in the region 

include steelhead trout from the Santa Clara River and shellfish from the Western Pacific 

Coast.  Heizer and Elsasser (1980) indicate that consumption of fish and large game 

likely played a lesser role in the foothill regions. 

The consumption of plants, seeds, and flowers provided nutrients needed for 

survival.  However, the development of hunting technology and subsistence strategies 

over time helped support larger populations by sustaining their caloric requirements.  See 

Table 3-1 and Table 3-2 in Chapter 3 for a list of flora and fauna found in the Santa 

Clarita Valley.  

Exchange and Interaction  
 

The strategic settlement of the Tataviam along the east to west corridor 

connecting the Antelope Valley, the Southern California coast, and the Southern San 

Joaquin Valley may have provided some economic leverage for the group in the 

exchange system of Southern California (Garza 2012).  Positioned along a nexus of trade 

networks, the Tataviam could have controlled or influenced the flow of materials coming 

from various directions.  Archaeological studies in the region have documented numerous 

local and non-local materials in various stages of production.  These items include shells 

beads, ornaments, ceramics, and lithic material such as obsidian, chert, jasper, 
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chalcedony, rhyolite, fused shale, andesite, and steatite.  Although some of these items 

could be obtained locally, certain items were only accessible through direct acquisition 

facilitated by social relationships with neighboring groups or through formal trade 

arrangements.   

Coastal groups such as the Chumash and Gabrielino-Tongva were successful in 

building an economy based on the production and exchange of shell beads.  Beads were 

considered a luxury item and were heavily traded throughout California, reaching far into 

the Pueblo area of the Southwest, Northern Utah, and beyond.  Reports indicate that trade 

items in general, made their way into the southwest and mid-west regions of North 

America through the use of complex trade networks (King 2012: 323).  The demand for 

beads in other areas provided the Chumash the ability to develop an extensive material 

culture consisting of various lithic materials, metals, and ornaments obtained through 

networks of exchange.  It is believed that individuals and groups who controlled similar 

resources such as shells and beads from the Coast or Coso obsidian in the east benefited 

socially, economically, and politically from the demand of prized goods.  

Groups residing along exchange routes, such as the Tataviam, likely benefited 

from the movement of materials.  According to Davis (1961), middlemen had the ability 

to assign or increase value of exchange items “only after the goods had been incorporated 

into their body of products available for trade” (1961:9).  This not only suggests that 

groups such as the Tataviam possibly witnessed technological changes during prehistoric 

times as satellite sites of exchange, but that they assisted in directing the value and 

movement of materials, tools, or ideas throughout Southern California.  

The Santa Clarita Valley, where the Tataviam resided, did not contain sources of  
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highly prized items such as obsidian and chert, however, the use of local stone material 

expanded the material culture of local Native Americans.  Tools produced from local 

materials such as schist, rhyolite, and shale were useful in various everyday tasks without 

exhausting prized or specialized items.  Exchange of these resources served various 

purposes and was likely useful in maintaining social relations between the Tataviam and 

other groups (see Eddy 2010, Frasier-Shapiro 2007).   

Although many groups had access to different materials through direct 

procurement, access to specific places or qualities of resources were inaccessible through 

certain corridors controlled by a conflicting group/s.  Fraser-Shapiro (2007) points out 

that “hostile relations with neighboring groups could impact the “closest” source”, by 

making guarded and nearby source locations more difficult to access than 

uncircumscribed sources further away (2007:11).  This may have resulted in groups 

needing to find other means of acquisition, by dealing with other individuals or groups. 

Quarreling tribes could also attempt to repair relations, if possible, by means such as 

gifting (see Mauss 1990 [1950]).  Therefore, maintenance of socio-economic relations 

with neighboring groups was fundamental for the economic prosperity of various parties.   

Social Disruption 
 

The traditional lifestyle of Native Americans was disrupted with the arrival of 

Spanish explorers and the establishment of the mission system beginning in 1769.  Prior 

to Spanish contact, it is estimated that the Tataviam population was less than 1,000 (King 

and Blackburn 1978).  The population was eventually reduced by the introduction of 

diseases by the Spanish (King 2004:33).   

As a result of the decrease in population, villages receded and were displaced in  
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the establishment of Rancherias, the founding of the San Gabriel Mission in 1771, San 

Fernando Mission in 1797, and the founding of the San Buenaventura Mission in 1782.  

King (2004) states that many Serrano and Tataviam Native people were taken to the San 

Gabriel Mission between the 1780s and early 1790s and, transferred to the San Fernando 

Mission once construction was complete (2004:33).  Once a Native American was taken 

into the mission, the Spanish would document information such as name, sex, age, 

relatives, and the name and location of their village (King 2004: 7-11).  Even though 

many local native people were taken to both missions, reports indicate that most 

Tataviam were baptized at the San Fernando Mission by 1810 (King and Blackburn 

1978).   

 When recruited into the mission system, native people were forced to assimilate 

into a more “civilized” lifestyle.  Resistance against the mission had various 

consequences and attempts to return to traditional lifeways were nearly impossible due to 

the privatization of land ownership through land grants given to Mexican citizens and the 

establishment of Rancherias (king 2004: 40).  While some Native Americans learned to 

adjust to the Mission system, many experienced unbearable living conditions until the 

end of the Spanish period. 

In 1834, the secularization of the mission system produced new ways of life for 

the missionized Native Americans.  The mission system had disrupted many traditional 

lifeways while converting Native Americans into the Catholic Church.  Intermarriage 

between California groups such as the Tataviam, Kitanemuk, and Chumash continued 

during the post mission period (King and Blackburn 1978; Johnson and Earle1990).  It is 

reported that descendants of the San Fernando Mission or (historic) Fernandeño were a 
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mix of Tataviam, Kitanemuk, Serrano, Southeastern Chumash, and Western Gabrielino-

Tongva (King 2004:40; Albert Knight, personal communication 2016).  Although the 

intermarriage of these local native groups occurred prior to colonization, the mission 

system interrupted the culturally established channels in which these interactions initially 

transpired.  The intermingling of culture and cultural practices during the mission system 

may have made it difficult to distinguish groups from one another at some level.  By 

1916, King and Blackburn (1978) indicate that the last Tataviam speaker had passed 

away (1978:536).  

Today, descendants of the Tataviam are regarded as the Fernandeño Tataviam 

Band of Mission Indians and continue to be active in the San Fernando Valley.  
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Chapter 3: Environmental Background 

The environment in which people live typically characterizes the settlement 

patterns of a group.  During prehistoric times, survival was influenced by environmental 

factors such as climatic conditions and availability of resources (i.e., water, flora, fauna, 

and material resources).  Although some areas of California exhibit more rich and diverse 

environments than others (i.e., Coastal and Island groups vs. Desert Great Basin groups), 

understanding the environment enabled individuals to provide for themselves and others 

through various cultural strategies. 

This chapter provides background on the ecology of the Santa Clarita Valley, 

focusing primarily on Vasquez Rocks.  The geology, water resources, climate, flora, and 

fauna of the region are discussed to illustrate the environmental conditions in which 

prehistoric residents once lived.  However, the goal of this chapter is to provide a brief 

overview detailing some important resources that may have played a role in the 

production of rock art in the region.  This includes the need to produce rock art to secure 

and mark resources, and the availability of resources to produce rock art.   

Geographical Setting 
 
 Located in the northern central portion of Los Angeles County, Vasquez Rocks is 

a historically rich place found in the town of Agua Dulce.  This rural community is 

situated between the cities of Santa Clarita and Palmdale along CA-Highway 14 

(Antelope Valley Freeway).  The area consists of farmland, open fields, low and high 

hills, scattered sandstone rock outcrops, natural springs, shallow valleys, and rocky 

canyons.  However, much of the landscape is marked by the unique geological formation 

known as the Vasquez Formation or “hogback ridges.” 
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Geographically, the Santa Clarita Valley is part of a series of east to west trending 

mountains known as the Transverse Ranges.  These ranges formed through marine 

deposition and uplift in the Paleocene (66 to 56 million years B.P.) and Miocene (23 to 

16 million years B.P.) while the upper Sana Clara River Valley, including Santa Clarita 

Valley, formed in a non-marine environment during subsequent events in the Tertiary 

Period (65 to 1.8 million years B.P.) (Hershey 1902:6; McIntyre 1979:10-11).  The 

Transverse Ranges near the Park consist of the Sierra Pelona Mountains and the San 

Gabriel Mountains.  The Angeles National Forest is located both to the north and south of 

Vasquez Rocks, encompassing these two ranges. 

The Santa Clarita Valley is an ecologically diverse foothill region surrounded by 

the Southern California Coast and Western Mojave Desert (Table 3-1). Foothill 

environments were typically favored by early cultures (see Heizer and Elsasser 1980:72), 

likely because these locations provided access to a wide variety of resources available at 

different elevations throughout the year. 

Geology 
 

The geology of the Park varies throughout the property.  According to the recent 

environmental report by Tabares et al. (2009), the mid-west area of the Park consists of 

sandstone, breccia, and conglomerate fusion known as the Vasquez Formation, the far 

west area of the Park consists of fanglomerate and conglomerate fusion known as the 

Tick Canyon Formation.  The far southeastern portion of the Park consists of a mixture of 

sandstone formations and igneous rocks, including basalt and andesite (Tabares et al. 

2009). 
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Figure 3-1: Ecology of California  

(Heizer and Elsasser1980) 
 

The unique geology of the Vasquez Formation was shaped as the result of 

alternating stratigraphic deposition, earthquake activity, erosion, and bedrock uplifting 

(Figure 3-2) (King 1981:23; Tabares et al. 2009).  The formation is of Oligocene age (34 

to 23 million years B.P.) (King 1981: 23; Tabares et al. 2009; 2.3.2), and is best known 

for the 45-degree angle stone beds which are composed of different layers of coarse 

indurated sandstone, various grades of sand mixed with gravel, granite, and non-schist 

rocks, and other alluvial deposits (Dibblee 1988; King 1981:23; McIntyre 1979).  
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Figure 3-2: View of the geological formations and landscape of Vasquez Rocks Park. 
Photo Credit:  Los Angeles County Department of Parks and Recreation 

 
Elevation and Climate 

 
The climate in the Santa Clarita Valley is classified on the Koppen Scale as 

Mediterranean Warm (Csa) (Lopez 1974:6).  This semi-arid upper Sonoran life zone is 

generally humid and dry in the summers, and cold and wet in the winters.  The 

temperatures may vary from 32-55 degrees during the winter and between 80-105 

degrees in the summers.  These conditions are primarily influenced by the dry climate of 

the Mojave Desert and the winds and humidity of the Pacific coast. 

The elevation in the Santa Clarita Valley region varies between ridges and 

valleys.  Its highest point, Frazier Mountain is at 8,013ft above sea level and its lowest 

point, Piru Creek is at 640ft above sea level (McIntyre 1979:10).  The elevation at the 



35 

Park ranges between 2,400ft above sea level in the west end to 2,840ft above sea level in 

the east end (Tabares et al. 2009: 2-1). 

Water Sources 
 

Sources of water are present in various areas throughout the Santa Clarita Valley.  

Primarily deposited by seasonal and annual precipitation from the Pacific Coast, water in 

higher elevations is retained in natural reservoirs before draining through various 

channels into the Santa Clara River.  There is a higher percentage of precipitation in the 

winter season than in the summer, reportedly reaching up to 20 inches (King 1981:24).  

At higher elevations, the mean annual snowfall is estimated between 1-10 inches, 

however, both levels of rain and snowfall have varied and decreased in recent years. 

The Santa Clara River is one of the largest rivers in Los Angeles County.  

Measuring 83 miles (134km) long, the 1,600-square-mile watershed connects the 

Western Mojave Desert, the coastal plains, and coastal lowlands, draining west into the 

Pacific Ocean.  Other reservoirs and tributaries in the Santa Clarita Valley include 

Castaic Creek, Piru Creek, Pyramid Reservoir, Sespe Creek, Santa Paula Creek, Hopper 

Creek, Dry Canyon Reservoir, Bouquet Creek, Hughes Lake, and Elizabeth Lake.  

Although water levels may vary, reservoirs and springs found throughout the valley allow 

for a year-round source of water (Hanks 1971:3).   

The Park contains a few springs and areas of standing water.  The Agua Dulce 

Spring runs through the western portion of the Park near the Agua Dulce Village complex 

and in the past functioned as an important natural reservoir.  The incoming ground water 

runs north to south and overflows during heavy rains.  South of the village complex, 

tributaries of the Agua Dulce Spring flow into two to three natural sandstone basins that 
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function as a reservoir (Figure 3-3).  The spring water trickles down into the sandstone 

basin, once filled, the overflow naturally proceeds down the terrace into the next basin. 

 
Figure 3-3: Water reservoir south of the Agua Dulce Village. 

Image taken from the top basin. 
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Lithic Resources 
 

Various local and non-local geological minerals were quarried and used as tools 

by the earliest people to inhabit this region.  Some of the materials used in the area 

included obsidian, chalcedony, chert, rhyolite, fused shale, and andesite (Schiffman 

1969).  Local materials in the Santa Clara River Valley include Pre-Cambrian Pelona 

schist, rhyolite, chalcedony, quartzite, and variations of metamorphic volcanic and 

sedimentary rocks (Jahns and Muelberger 1954; Lopez 1974: 5; McIntyre 1979).  Pelona 

Schist from the somewhat nearby Sierra Pelona Mountains was used for metates, 

grinding cobbles, manos, and other milling implements (see Knight 2010).  

Other non-local materials noted in previous surveys at the Park include chert, 

fused shale, and obsidian.  Both Franciscan chert from the western expanse of Santa 

Barbara County and Monterey chert from the Santa Barbara coast are found within the 

body of lithic materials in the region (see Lopez 1974).  King and colleagues (1974) 

mention that chert is perhaps from (CA-LAN-574), just 2-3 miles southwest of Vasquez 

Rocks.  Often mistaken for obsidian, fused shale can be found 40-50 mile southwest of 

Vasquez Rocks around Grimes Canyon and Happy Camp Canyon.  Obsidian was likely 

obtained from the Coso Range Region, some 200 miles northeast of the Park (Tabares et 

al. 2009).  
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Flora  
 
 The vegetation in the Santa Clarita Valley is characteristic of the Chaparral Plant 

Community.  The plant environment of the Park contains both semi-desert vegetation and 

wetland vegetation along riparian areas as well (Figure 3-4). 

Figure 3-4: General vegetation landscape at Vasquez Rocks Park. 
 

 Vegetation endemic to the region is acclimated to the irregular climatic conditions 

of the Santa Clarita Valley.  Seasonal wildfires promote the regeneration of certain plant 

communities as well.  Common vegetation in the Vasquez Rocks area includes juniper, 

yucca, chia, California buckwheat, chamise, datura, sage, and many cacti species, oaks, 

sycamores, and pines.  Vegetation varies in abundance seasonally and from year to year 

between open fields, dry slopes, ridges, springs, and canyon floors.  Table 3-1 provides a 

list of common plant species in the Santa Clarita Valley and the Upper Santa Clara River 

Valley.  
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Flora of the  
Upper Santa Clara River Valley 

Vegetation Community Common Name Latin Name 
Chaparral* 

 
Chamise  Adenostoma facsiculatum 

Scrub Oak Quercus berberidifolia 
White Sage Salvia apiana 

Chia Salvia mellifera 
Black Sage Salvia mellifera 

Semi Desert Chaparral Holly Leaf Cherry Prunus ilicifolia 
Ceanothus Ceanothus sp. 

Red Shanks  Adenostoma sparsifolium 
Manzanita Arctostaphylos glandulosa 

Great Basin Sagebrush Artemisia tridentata 
Skunkbush Rhus trilobata 

Chaparral Yucca Yucca whippei 
Coastal Sage Brush California Sagebrush Artemesia californica 

California Buckwheat Eriogonum fasciculatum 
Valley Grassland California Biome Grass Ranunculus 

Delphinum sp. 
Bromus carinatus 

Southern Oak Woodland Walnut Juglans californica 
Sycamore Plantanus racemosa 

Oaks Quercus spp. 
Sugar Bush Rhus ovata 
Elderberry Sambucus sp. 

Wetland Vegetation Rush Juncus spp. 
Bulrush Scirpus spp. 
Mulefat Baccharis salicifolia 

Blue Elderberry Sambucus mexicanus 
Poison Oak Toxicodendron 

diversilobum 
Montane Coniferous Forest Coulter Pine Pinus coulteri 

Sugar Pine Pinus lambertiana 
Ponderosa Pine Pinus ponderosa 

Sabine Pine  Pinus sabiniana 
Big-Cone Spruce Pseudotsuga macrocarpa 

California Black Oak Quercus kelloggi 
Pinyon-Juniper Woodland 
* 

California Juniper Juniperus californica 
Piñon Pine Pinus monophylla 

Table 3-1: Flora of the Upper Santa Clara River Valley4. 
 (accumulated from Garza 2012; King et al. 1974; McIntyre 1979; Tabares et al. 2009) 

 

                                                
4 Dominant taxa are represented with ( * ). 
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Fauna 
 

The fauna population in the Santa Clara River Valley consists of mammals, 

reptiles, amphibians, and birds.  Although some of these species still reside throughout 

the valley and at the Park, urbanization over the years has pushed many of the larger 

mammals to other less impacted areas.  Large mammals occasionally revisit, most often 

during times of drought or other environmental changes.  Apart from the steelhead trout 

impacted by reservoir construction, it is assumed that the faunal population has not 

changed notably since prehistoric times (Lopez 1974:13; McIntyre 1979:18; Stoeker and 

Kelly 2005).  Table 3-2 provides a list of archaeologically and historically documented 

fauna throughout the region.  
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Fauna of the 
Upper Santa Clara River Valley 

Fauna Type Common Name Latin Name 
Mammals Cottontail Sylvilagus audubonii 

Jackrabbit Lepus californicus 
Woodrat Neotoma lepida 

Harvest Mouse Rerthrodontomys 
Gambel’s Field Mouse Peromyscus boylei 
California Field Mouse Peromyscus Maniculatus 

gambeli 
Pocket Gopher Thomomys bottae 

neglectus 
Ground Squirrel Citellus beecheyi beecheyi 

Broad-Footed Mole Scapanus latimanus 
California Mule Deer Odocoileus hemionus 

californicus 
California Grizzly Urses horriblis magister 

Black Bear Ursus americanus 
Bighorn Sheep Ovis Canadensis nelson 

Dog Canis sp. 
Coyote Canis latrans 
Wolf Canis Lupus 
Fox Urocyon cinereoargenteus 

Mountain Lion Felis concolor 
Bobcat Lynx rufus californicus 

Spotted Skunk Spilogale gracilis 
Striped Skunk Mephitis mephitis 

Raccoon Procyon lotor 
Badger Taxidea taxus 

Opossum Didelphis marsupialis 
Bush mouse Peromyscus boylei 

Birds 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scrub jay Aphelocoma coerulescens 
Acorn Woodpecker Balannosphyra formicivora 

Anna’s hummingbird Calypte anna 
Raven Corvus corax 

Mourning dove Zenaidura macroura 
California Thrasher Toxostoma redivium 

Fox sparrow Passerela iliac asp. 
Western Meadowlark Sturnella neglecta 

Owl Otus asio 
Mountain quail Lophortyx Californica 
California quail Lophortyx californica 

Lincoln’s sparrow Melospiza lincolni 
Millard Anas platyrhynchos 

Black-chinned Archilochus alexandi 
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Fauna of the 
Upper Santa Clara River Valley 

Fauna Type Common Name Latin Name 
Birds hummingbird 

Redtailed hawk Bueto jamaicensis 
Turkey Vulture Cathartes aura 

Crow Couris brachyrhychos 
California Condor Gtmnogyps californianus 

Coot (Mudhen) Fulica americana 
Bullocks Oriole Iceterus Bullockii 

Brewers’s Blackbird Euphagus cyanocephalus 
Reptiles and Amphibians Gopher Snake Petuphis cantenifer 

Western Rattlesnake Crotalus virdis 
California mountain king 

snake 
Lamprepeltis zonota 

parvirubra 
Red-legged frog Rana aurora 

Western spadefoot frog Scaphiopus hammondi 
Sagebrush lizard Sceloporus graciosus 

Western fence lizard Sceloporus occidentalis 
Table 3-2: Fauna of the Upper Santa Clara River Valley 

(accumulated from Garza 2012; King et al. 1974; McIntyre 1979). 
 

Living Conditions 
 

Though the ecology of the Santa Clara River Valley and Vasquez Rocks has 

fluctuated through time, the abundance of plant, animal, and geological resources provide 

a rich environment in which prehistoric populations thrived.  The year-round presence of 

water in reservoirs, rivers, tributaries, and springs provided nourishment to support flora, 

fauna, and human life.  The springs and marshes in the Agua Dulce region were 

important to early Native American communities.  In addition, the lithic resources present 

in the area were utilized for making tools to complete everyday tasks.  Residents of the 

Agua Dulce village area made use of all ecological zones throughout the year, relying on 

the rich plant and animal communities of the region.  The distinctive geological makeup 

of the area also influenced the way people used the environment.  The number of rock 

outcrops present in the Sierra Pelona Valley (including the Vasquez Formation) assisted 
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in establishing landscape markers, seasonal camps, shelters, and larger settlements.  

Features across the landscape (i.e., flat areas, hills, outcrops canyons, basins, drainages, 

washes, springs, and rivers) may have served as trail-markers and reference points along 

trails.  This geologically young and ever-changing environment supported a semi-

sedentary native population throughout different points of human history in the area. 
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Chapter 4: Rock Art at Vasquez Rocks 

The study of rock art has grown extensively in California over the last three 

decades.  Although its enigmatic presence has attracted the interest of anthropologists, 

archaeologists, historians, and art enthusiast from various areas of the world, researchers 

have continuously explained this phenomenon through the realms of shamanism, 

hunting-magic, social rituals, archaeo-astronomy, and more recently, landscape 

archaeology.  While the exact meaning remains unclear, one realistic outlook that can be 

asserted about rock art comes from Amy Gilreath (2007: 273) who states that these 

images represent direct evidence of artistic expression, cognition, spirituality, and 

emotion.  In effect, images were likely made to signify and mark unique times and events 

(Zedeño 2001: 131).  

The purpose of this chapter is to provide information about prehistoric rock art at 

the Agua Dulce Village and Vasquez Rocks.  Previous research conducted by Linda King 

(1981), Georgia Lee and William D. Hyder (1991), and Albert Knight (2010,2015) have 

provided a foundation for this study by outlining the unique characteristics of the local 

rock art and identifying stylistic similarities to neighboring regions.  This section will 

outline the production of rock art, provide an overview of each rock art site at Vasquez 

Rocks, review previous studies and discuss stylistic classifications for the rock art at the 

Agua Dulce Village. 

Pictograph Production 
 

Pictographs are defined as prehistoric paintings set on stone panels that were 

produced using a concoction of powdered earth minerals and binders or vehicle.  Some of 

the most common colors include red (hematite, red ochre, cinnabar), yellow (yellow 
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ochre, goethite, limonite), black (charcoal), and white (halloysite, calcite, or gypsum) 

(Gorden1996; Scott and Hyder 1993).  In order to allow the pigment to adhere, coloring 

agents were often mixed with a binder to produce a more viscous substance, and a vehicle 

to assist in the application and flexibility of the paint (Backes 2009; Gorden 1993,1996; 

Grant 1981:14; Nibbs 2012).  Binders included materials such as saliva, animal fat or 

marrow, egg yolk and/or white, blood, plant sap, water or sugar water (i.e., prickly pear 

juice), and vegetable oil (Backes 2009: Campbell 2007; Gorden 1996; Nibbs 2012).  

Experimental rock art production studies have shown that successful binders and vehicles 

for permanence require adequate combination components to allow paints to adhere 

properly (Avila et al. 2010; Nibbs 2012).   

Geological Pigments and Coloring Agents 
 

While many prehistoric cultures used an array of minerals to obtain specific  

colors, red pigments are the most commonly used color throughout the world (Erlandson 

et al. 1999:518).  Reports indicate that early native people would travel long distances to 

acquire specific material.  In some cases, sources were considered significant; therefore, 

the acquisition of these items may have been culturally symbolic (Scott and Hyder 1993).  

Though minimal data is available regarding the exploitation of specific mineral sources in 

Southern California, studies suggest that pigments were typically of good quality and 

likely to have been carefully prepared (Scott and Hyder 1993: 188-189). 

Sources of hematite and red ochre are reported widespread from the desert to the 

coastal regions of California (see Erlandson et al. 1999; Campbell 2007; Koerper and 

Studwick 2002; Scott and Hyder 1993; Wallace 1947; Webb 1942).  Mined samples of 

hematite or red ochre were ground into a fine powder and prepared for immediate use or 
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carefully shaped into cakes to be stored for transportation or trade.  Red and yellow 

ochres were often prepared and molded into balls or cakes in a range of sizes using 

binders (Grant 1981; Scott and Hyder 1993). 

Experimentation with various minerals expanded the color pallet for the creation 

of rock art among some Native groups in Southern California.  Among these groups, the 

Chumash are known to have used colors such as red, black, white, and occasional yellow, 

gray, blue, orange, and green to produce some of the most intricate displays of 

pictographs in North America (see Bedford 2013; Gilreath 2007; Grant 1981: Reeves et 

al. 2009; Scott and Hyder 1993; Scott et al 2002).  Some of these colors were produced 

using materials such as manganese (red, black, blue), and asphalt (black), kaolin (white), 

chromite (green), fuchsite or hydrous copper (blue and green), and galena (black or blue-

tinged) (Koerper and Strudwick 2006; Scott and Hyder 1993).  Groups like the Paiute and 

Cocopah Indians would intensify the shade pigments such as reds through firing (Grant 

1965: 85).  The process of dehydrating through firing not only altered the shade of red 

but, also geochemically converted yellow pigments into a red pigment (Grant 1981; Scott 

and Hyder 1993); however, Koerper and Strudwick (2006) note that there is no 

ethnographic mention of local natives oxidizing and dehydrating ochre through heat 

treatment (2006:3).  In some cases, burned clay was crushed and powdered to substitute 

as pigments in areas where hematite was inaccessible (Grant 1981:14).  The use of 

sometimes local and nonconventional minerals, especially those less crystalline (Avila et 

al. 2010), created a wide range of suitable and efficient colors for prehistoric cultures. 

Binders  
 

The use of a binders and vehicles varied throughout different regions and different  
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cultures, most certainly in different areas of the world.  In California, reports indicate that 

parts of the Chilacayote plant, also known as wild cucumber (Marah macricarpus), were 

used by the Luiseno and Gabrielino as a form of binder (Scott and Hyder 1993:158).  

Other groups, such as the Yokuts in the San Joaquin Valley, are reported to have used 

milkweed (Asclepias spp.) sap mixed with oils obtained from the Chillocothe 

(Exchinocystis) (Grant 1981:14).  Water was likely a commonly used vehicle for 

prehistoric pigments as well.  Experimental studies of paints indicated that water 

functions as a thinner that expands the consistency of the pigment (Avila et al. 2010), 

producing the washed-like look (see Figure 4-4).  Although use of additives and 

components can vary by author, successful recipes are likely to have been repeatedly 

used by authors and or communities.  

The production of wet paints required artists to use binders and vehicles that were 

readily available near the painting location due to the fact that organic fluids dry out.  

Unless components of a recipe were easily accessible or paintings were executed using 

raw pigments or cake bars, extensive preparation might have been required in some 

regions with limited resources.  Therefore, not all groups produced paints in a similar 

fashion.  Water flowing through the springs at the Agua Dulce Village not only provided 

a year-around source of fresh potable water (Hanks 1971:3), it likely served as a resource 

for the quick and expedient production of wet paints among other things.  

Paints were typically applied using a range of methods such as the finger, the 

hands, and brushes made of twigs, feathers, yucca, and soap root.  Pictographs found at 

the Agua Dulce Village appear to have been commonly produced through finger painting, 
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but reports suggest that narrow pointed sticks dabbed with paint or moderately sized 

cakes applied as a crayon were also likely used (see Backes et al. 2009). 

Incised Rock Art Production 
 

Several incised designs were fashioned over the rock surfaces through assertive 

abrasion and some pecking throughout Vasquez Rocks.  Unlike the typical Great Basin 

petroglyphs produced by removing the outer layer through carving or pecking the rock 

wall surface with a slender hammer stone tool, the incised designs found around the Park 

are finely executed motifs produced using a narrow sharp stone tool to create fine lines.  

With the exception of the incised panels at CA-LAN-363 and CA-LAN-375, the amount 

and size of incised motifs at other sites are generally small in number.  

The need and use for rock art slowly transitioned away from daily activities after 

the arrival of settlers and the establishment of the Mission system.  Though Native 

Californians carried traditional pigments into the mission system period, early reports 

indicate that traditional paint recipes “remained a secret” (Webb 1945:139).  The 

introduction of new easily accessible pigments by Mission priests may have contributed 

to the loss of traditional and somewhat laborious paint recipes.  By the time 

ethnographers had a chance to document native life, the Mission system had disrupted 

and erased various traditional activities.   

Rock Art at Vasquez Rocks and the Agua Dulce Village 
 

A number of rock art sites have been documented throughout the Santa Clarita 

Valley (see Knight 2010).  Commonly seen in western North America and prevalent in 

the Central and Southern portion of California (see Grant 1981), the high number of 

prehistoric rock art sites around the Agua Dulce Village distinguishes this archaeological 
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district from other areas in the Los Angeles County (Knight 2010).  Vasquez Rocks 

contains 13 prehistoric rock art sites consisting of painted pictographs and incised style 

petroglyphs.  Out of the two styles found throughout the Santa Clarita Valley, 

pictographs are predominant in the Agua Dulce Village.  The pictographs are primarily 

monochrome, but a few polychrome are also present, rendered in colors of red, black, and 

white executed using different methods of application. 

Sites containing rock art are situated in areas where archaeological data indicates 

a large amount of human activity within the Agua Dulce Village took place.  The painted 

and incised images are placed along the semi-vertical sandstone outcrops or inside rock 

shelters (Figure 4-1).  Some motifs are placed in higher more visible and upright areas of 

the outcrop that are clearly visible from a distance, and others are placed in low or hidden 

areas of rock shelters as if designed for private use.  Most are located near or inside 

habitation areas, trails, areas intended for gatherings, and areas surrounded by natural 

resource such as water and plants.  Although many rock outcrops appear suitable to 

display rock art, placement of rock art at these sites was likely consciously selected for 

economic reasons.  A discussion regarding the selection of sites and significance of 

places in the landscape is presented in the following chapter. 

Rock art motifs found throughout Vasquez Rocks depict a range of designs 

(Figure 4-1).  Some of the pictographs depict human (anthropomorph), animal 

(zoomorph), split-headed figures, celestial and geometric designs, while others depict far 

more abstract and amorphous designs that are difficult to interpret.  The incised style 

petroglyphs depict range of designs including fine lines of hourglass body figures, 

hatching, oblong circles, and celestial circles with radiating lines (rays).  Both forms of 
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rock art depict random abstract motifs such as parallel and vertical lines, curvilinear lines, 

patterned dots, circles, crosshatchings, and zigzags.  Specific designs represented at 

Vasquez Rocks appear to have a stylistic relation to other rock art regions as discussed 

later in this chapter (see King 1981; Knight 2015; Lee and Hyder 1991).  

Figure 4-1: CA-LAN-366 rock art panel overview.   
Situated near the panel is a single rock outcrop containing  

cupules (in the lower left) and a bedrock mortar directly under the panel. 
 

There are differences between the incised motifs around Vasquez Rocks that have 

prompted researchers to distinguish and classify distinct designs based on the manner in 

which the rock art was executed.  Linda King (1981) classified specific motifs at CA-

LAN-363, 375, 1068 as “Vasquez Incised” due to their complex stylistic features that she 

believed warranted classification under a new name.  Out of these three sites, Albert 

Knight (2015) further classified incised motifs at CA-LAN- 363 and 375 as “incised 

pictographs” because the finely incised images are executed over previous pictographs 

(Figure 4-2).  These incised designs dominate the number of pictographs at CA-LAN-363 

and 375 and are a major component of the overall panel.  An additional incised design 

can be seen over a pictograph at CA-LAN-374 but is not classified as “Vasquez Incised” 

or “incised pictograph” due to its simplistic characteristic (see Figure 4-19).   
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Figure 4-2: CA-LAN-363 DStretch image of incised pictograph. 

Image depicts a pictograph superimposed by Vasquez Incised lines. 
Photo Credit: Los Angeles County Department of Parks and Recreation. 

 
The Park additionally contains two sites (CA-LAN-366, 374) with cupules.  The 

cupules are small, 1-6cm wide by 1-3cm deep, depressions created through repeated 

pecking, battering, and grinding on bedrock, leaving a smooth round indent.  Knight 

(2010, 2015) points out that the largest concentration of sites containing couples in 

California is located along the Sierra Pelona Mountains.  Likely useful in the production 

and grinding of foods and pigments, this form of rock art is typically associated with 

puberty rites, rainmaking, and fertility ceremonies (Grant 1981; Whitley 2001:371).  

Despite their presence throughout the Village, the discussion of cupules is brief in this 

study.  

  



52 

Description of Rock Art Sites  
 

Out of the 13 prehistoric rock art sites at Vasquez Rocks Park, 12 located within 

the general Agua Dulce Village complex contain pictographs and incised petroglyphs.  

Inside the general Village complex area, three (363, 374, 375) contain incised designs, 

but only two (363, 375) are considered Vasquez Incised and incised pictographs.  A third 

Vasquez Incised (1068) panel is located in the far southeast area of Vasquez Rocks 

Natural Area Park, away from the Village.  Light scratch marks are also present at 

362,364,366, 558, and 1967, however, their classification as prehistoric scratches or 

modern vandalism are open to debate on a case-by-case basis.  All rock art sites recorded 

contain pictographs except for 1068.   

Table 4-1 represents a list of previously recorded archaeological sites at Vasquez 

Rocks that contain rock art.  Several these sites were originally excavated by Dr. Charles 

Rozaire during the late 1960s, and later examined by Herrick Hanks during the early 

1970s.  Other researchers have also documented the sites presented throughout the years; 

however, the following descriptions of the rock art are based on the works of Backes et 

al. (2009), King (1981), Knight (2010, 2015), and Tabares et al. (2009).  
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Rock Art Sites from Vasquez Rocks Natural Area Park. 
Site Number Type Additional Prehistoric 

Components 

CA-LAN-362* Pictograph, light scratching, and possible 
pecking. (Areas with scratching are 
questionable) 

Ash midden, lithic scatter.   
 

CA-LAN-363*  
 

Pictographs, incised pictographs, Vasquez 
incised petroglyph 

lithic scatter 

CA-LAN-364 
 

Pictographs, light scratching. 
 

Lithic scatter, shell beads, 
ceramic fragment 

CA-LAN-365* 
 

Pictograph. 
 

Lithic scatter, shell beads, 
ground stone, 
hammerstone 

CA-LAN-366* 
 

Pictographs, light scratching. 
(Areas with scratching and pecking are 
questionable). 

Cupules, bedrock mortar, 
ash midden, and mention 
of some lithic flakes. 

CA-LAN-367* 
 

Pictographs 
 

Bedrock mortar. 

CA-LAN-374* 
 

Pictographs, incised motif 
 

Cupules, bedrock mortar, 
and lithic scatter. 

CA-LAN-375* 
  

Pictographs, incised pictograph, Vasquez 
incised petroglyph  

None 

CA-LAN-558 
 

Pictographs, light scratching. 
(Scratching marks are questionable) 

One lithic flake 

CA-LAN-1068  
 

Vasquez incised petroglyph  None 

CA-LAN-1962* 
 

Pictographs Two lithic flakes 

CA-LAN-1967 
 

Pictographs 
(Scratching marks are questionable) 

None 

VR-4 
 

Pictograph  One flake 

Historic Rock Art Painted rock outcrop None 

Table 4-1: Rock Art Sites from Vasquez Rocks Natural Area Park5  

                                                
5 Note: Sites selected for LA-ICP-MS analysis are represented by( * ).  Description of the 
samples removed for chemical analysis and results are presented in Chapter 8. 
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CA-LAN-362 
 

 
Figure 4-3: CA-LAN-362 site overview 

 
 CA-LAN-362 is a habitation and lithic production site consisting of eight rock art 

panels along semi-vertical sandstone outcrops or inside rock shelters (Figure 4-3).  The 

site contains pictographs and light scratching, a lithic flake scatter, and an ashy midden6.  

A recent report on the rock art documented over 50 single motifs at CA-LAN-362 using 

photographic techniques (see Backes et al. 2009; Tabares et al. 2009).  

The pictographs at CA-LAN-362 are rendered in monochrome and polychrome in 

shades of red, black, and white, sometimes placed over a smoke black background.  The 

paintings depict anthropomorphic figures, zig-zags, red cross-hatching, black concentric 

circles, approximately 30 white dots with four red dots, abstract designs, parallel lines, 

                                                
6 One interesting feature about CA-LAN-362 is a large spatter of white paint in the lower right 
corner of Panel 3.  Examination of the white substance originally presumed as feces deposited by 
birds nesting inside the rock shelter was determined to be paint that was thrown or flung into the 
shelter.  The paint leaves a streak with an upward trajectory difficult to produce naturally.  
Although the paint mark is situated near prehistoric pictographs, it is unclear if the white spatter 
is prehistoric or historic.  
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horizontal lines, vertical lines, “Y” shaped designs, “D” and diamond like outlines 

(Backes et al. 2009; Knight 2015).  A few motifs at CA-LAN-362 are believed to share 

some stylistic relation to images found in Chumash territory (see Knight 2015).  In some 

cases, signs of crude scratching and possible pecking have been noted over or around 

previous paintings (see Backes et al. 2009).   

A total of two red samples were obtained from different panels at CA-LAN-362 

and subjected to LA-ICP-MS analysis.  In some cases, selections of samples at each site 

were based on accessibility and ability to remove sample while preserving the integrity of 

the motif.  
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CA-LAN-363 
 

 
Figure 4-4: CA-LAN-363 panel overview 

 
CA-LAN-363 is one of the most unique archaeological sites at Vasquez Rocks 

(Figure 4-4). Originally recorded by Herrick Hanks (1969), CA-LAN-363 is a site 

composed of rock art, and a now largely excavated lithic concentration (see Backes et al. 

2009).   

The rock art panel is located along a semi-vertical sandstone outcrop containing a 

combination of pictographs superimposed by Vasquez Incised petroglyphs.  Within the 

panel are various rectilinear and curvilinear designs with a diameter of up to 30-

centimeters.  The pictographs represent long and short lines, red parallel dashes, chain 

like diamond designs, ladders, uniform horizontal dashes, triangles, zigzags, squares, 

circles, and amorphous and weathered areas.  The paintings are rendered primarily in red, 
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however, black is also present.  In some cases, the paints appear to have been applied wet 

by using a brush or smeared by hand, while others seem to have been painted using a 

narrow object dabbed with paint or a bar of ochre (crayon).  The incised motifs situated 

over the paintings depict wavy lines, vertical, parallel, and diagonal lines, squares, 

triangles uniform like dashes, half and full circles, ovals with interior or exterior rays 

creating a celestial motif, and crosshatchings (Backes et al. 2009; Knight 1991, 2015).  

The fine incised designs were likely executed using a narrow stone tool.   

A third scratched or incised layer is present over various panted and incised 

motifs.  This layer is seen all over the panel, intersecting various previously made 

pictographs and incised petroglyphs.  It is unclear if some of these marks were executed 

prehistorically during the time of paint application, prehistorically subsequent to the paint 

application, or caused more recently by vandalism.   

Assessment of the panels condition suggests that the blurriness of the paintings is 

likely caused by years of exposure to runoff water, triggering the image to look “washed” 

(Backes et al. 2009).  However, the images may have been intentionally produced to look 

that way.  As noted above, adding water (or other similar vehicle) to dilute the pigment 

can significantly thin the paint resulting in a “washed” like effect when the paint is 

applied to a surface.  

A total of two red motifs were selected and sampled from different panels at CA-

LAN-363 and subjected to LA-ICP-MS analysis.   
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CA-LAN-364 
 

 
Figure 4-5: CA-LAN-364 site overview 

 
CA-LAN-364 is an archaeological site containing both historic and prehistoric 

constituents (Figure 4-5).  Primarily known as the location of the foundation for the 

Asher homestead, a lithic scatter, shell beads, ceramics, and ground stone have been 

documented at the site as well.  Until recently, rock art was not noted at the site. 

Situated facing a small seasonal water drainage are two to three panels on 

separate sandstone outcrops that contain pictographs, scratching, and pecking.  The 

pictographs are primarily rendered in red and depict lines, circles, celestial designs, and 

amorphous dabs of red paint.  Light scratch marks are visible and appear to depict 

straight lines and crosshatching, sometimes found over blotches of red paint.  One of the 

panels appears to have been rubbed, leaving a polish-like sheen similar to the raked 

anthropomorph at CA-LAN-366.   
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CA-LAN-365 
 

 
Figure 4-6: CA-LAN-365 site overview 

 
 CA-LAN-365 is an archaeological site situated along the eastern edge of the Agua 

Dulce Spring, in the western portion of the Park (Figure 4-6).  Initially documented as a 

milling site based on the high presence of ground stone artifacts (Hanks 1969), it is 

composed of a lithic scatter, shell beads, an ash midden, various milling tools, and rock 

art (Backes et al. 2009; Knight 2015).   

The rock art consists of a single panel with red pictographs on the roof of a 

crevice inside a sandstone outcrop.  Executed with the fingertip, the images depict 

various thick to thin lines, cross hatchings, centipede like designs, celestial motifs, full 

circles, parallel lines, single lines associated with dots, and amorphous and faint paint 

areas.  Most of the pictographs are placed directly over a smoked black background.   

A total of two red images and two smoke smoked black samples were obtained 

from different areas of the panel were subjected to LA-ICP-MS analysis for chemical 

examination.  
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CA-LAN-366 
 

Figure 4-7: CA-LAN-366 site overview 
 

CA-LAN-366 is one of the largest and most elaborate rock art sites in the Agua 

Dulce Village and the Santa Clarita Valley Region (Knight 2015) (Figure 4-7).  First 

recorded by Hanks (1969), the site consists of five different art panels that include 

pictographs and one semi-petroglyph along a sandstone outcrop, bedrock mortars, 

cupules, a few lithic flakes, and an ashy midden with fire affected rocks (Backes et al. 

2009; Knight 1991,1992,1993; Knight and J. Wilkerson 1991).  The panels depict sun 

like circles with rays, row of dots, parallel and vertical lines, concentric semi circles, red 

introvert designs, curvilinear lines, vertical serpent like figure, crosshatching, raked 

anthropomorph or zoomorph figures, faint amorphous smudges, red dashes, a stick 

figure, an anthropomorph, black lines, a frog like figure, and a hollow body 

anthropomorph with arms facing down rendered in colors like red, black, white, gray, and 

possibly yellow, likely executed using the fingertip.  Certain motifs at CA-LAN-366 
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represent similar images found in Chumash rock art (see Backes et al. 2009; King 1981; 

Knight 2015).   

A total of five red motifs were selected and sampled from different panels at CA-

LAN-366 and subjected to LA-ICP-MS analysis.  

CA-LAN-367 
 

 
Figure 4-8: CA-LAN-367 site overview 

 
CA-LAN-367 is an archaeological site situated along the western edge of the 

Agua Dulce springs (Figure 4-8).  The site contains an open rock shelter with eight 

different rock art panels primarily consisting of pictographs primarily rendered in shades 

of red.  The only other cultural constituent is a single bedrock mortar.  The panels depict 

vertical and parallel anthropomorph or zoomorph motifs with horn like features, sun disk 

with ray like lines, vertical and parallel lines, a “X” shape or split-head like figure, red 

cross like designs, thick oblique lines, a black sun shape motif, a centipede like figure, a 



62 

zig-zag line, and amorphous to faint designs mostly rendered in shades of red, black, and 

possible grey, and likely executed using the fingertip. (see Backes et al. 2009; Knight 

2015).  A few depictions at CA-LAN-367 are believed to share a relation to images found 

in Kitanemuk, Tubatulabal, and Kawaiisu territory (see Knight 2015).  

Although CA-LAN-367 and CA-LAN-365 are located within short distance of 

each other, just over the Agua Dulce Spring, both contain distinct representations of rock 

art.  Chemical analysis of pictographs from both sites indicates that paints from CA-

LAN-365 are relative to some of the paints used at CA-LAN-367.  While the panel at 

CA-LAN-365 is situated in a private location obstructed from outside viewers, the panel 

at CA-LAN-367 is situated in an open area visible to viewers along the natural spring.  

Still, analysis of pigments in the paint at both sites showed more chemical variation at 

CA-LAN-367 and a more consistent pigment use at CA-LAN-365.  Observable stylistic 

variation and chemical variation at 367 suggests that the panel was likely produced over a 

period of time by people with different artistic styles and different paint recipes, 

meanwhile CA-LAN-365 was likely produced during a single event.   

A total of three red motifs were selected and sampled from different panels at CA-

LAN-367 and subjected to LA-ICP-MS analysis.  
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CA-LAN-374  
 

 
Figure 4-9: CA-LAN-374 site overview 

 
 Located south of the archaeological district, CA-LAN-374 consists of two 

boulders with cupules, a bedrock mortar, a lithic scatter, and rock art positioned along 

two semi-vertical sandstone rock outcrops (Figure 4-9).  The site contains both 

pictographs and incised designs, one occasionally layered over the other.  The rock art 

consists of various vertical and parallel lines, crosshatchings, fine lines, a red cross, an 

anthropomorphic figure with raked hand features, a feather like motifs superimposed by 

crosshatchings, red over black crosshatchings, sun like images, chevron, horizontal row 

of dots, amorphous and faint designs rendered in shades of red, black, some white by 

using the fingertip or a stick like object.  The raked anthropomorph at CA-LAN-374, 

similarly seen at CA-LAN-366, is considered to be the same as figures depicted in 

Eastern Chumash territory (see Knight 2015).  The incised motif was likely produced 

using a narrow stone like tool.  
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 This site is situated near a seasonal basin with an area of standing water.  Use of 

these resources may have assisted in the acquisition of binders and vehicles for the 

production of pictographs.  

A total of two red motifs were selected and sampled from different panels at CA-

LAN-374 and subjected to LA-ICP-MS analysis.  

CA-LAN-375 
 

 
Figure 4-10: CA-LAN-375 site overview 

 
 CA-LAN-375 is a rock shelter with over 30 rock art images consisting of 

pictographs and incised petroglyphs on a smooth sandstone panel (Figure 4-10).  The 

panel depicts celestial star or sun like images with 7 and 10 radiating lines, a combination 
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of vertical, parallel, and curved lines, approximately six stick-like anthropomorphic 

figures, and circles primarily rendered in shades of red or black, and produced using the 

fingertips.  (see Backes 2009; King 1981; Knight 1991, 2015). Some areas of the panel 

suggest the paint was applied using a narrow stick dabbed with paint or a bar of ochre 

(crayon).  There are indications in the larger celestial motif that a small hand covered 

with red paint was pressed into the panel to create the radiating lines.  In some cases, the 

red lines are occasionally layered over blackened areas or black designs.   

 The incised designs at CA-LAN-375 are evident in many areas of the panel but 

not as elaborate and extensive as CA-LAN-363.  Usually superimposed over pictographs, 

the incised marks appear to have been executed using a narrow stone tool to produce 

lines in various directions, a chain of diamonds, and crosshatched designs.  Tabares et al. 

(2009) note signs of paint inside incised areas giving the illusion of a more recently 

produce pictograph, but suggest that paint was possibly pressed in during production of 

the incised design (2009:264).  This panel is indicative of the Vasquez Incised style 

defined by King (1981).  

A total of two red motifs were selected and sampled from different panels at CA-

LAN-375 and subjected to LA-ICP-MS analysis.   
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CA-LAN-558 
 

 
Figure 4-11: CA-LAN-558 panel overview  

 
 CA-LAN-558 is a rock art site containing two pictograph panels on different 

semi-vertical sandstone outcrops (Figure 4-11).  Panel 1 is situated within a small rock 

shelter and depicts a series of random curved scrawl lines with some indications of 

scratching.  Panel 2 depicts series of lines forming a net like pattern7 (see King 1982; 

Knight 1991, 2015; Backes et al. 2009).  Many of the lines depicted in panel 1 and panel 

2 intersect each, forming an abstract design.  The pictographs are rendered in shades of 

red and some black, likely produced using a fine stick dabbed with paint or a narrow 

ochre bar (crayon).  In some areas, painted lines were situated over and around a smoked 

black background.    

                                                
7 CA-LAN-558 was unknown during early reports by Hanks (1968, 1971), therefore it was not 
included in the nomination for the National Register of Historic Places in 1972 (Backes et al. 
2009).  Panel 1 as noted in this description, was originally recorded by Linda King (1981) as part 
of CA-LAN-363 as Locus B, Panel 2.  However, the panel was noted as part of CA-LAN-558 in 
the most recent survey of the Park (see Backes et al. 2009).  Other isolated elements have been 
noted between 558 and 363 but have not been relocated during recent visits.  
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CA-LAN-1068 
 

 
Figure 4-12: CA-LAN-1068 panel overview. 

Photo by Backes et al. 2009 
 

 Located within the canyons southeast of the Agua Dulce Village, CA-LAN-1068 

consists of a single panel with prehistoric and historic etching (Figure 4-12).  The panel is 

situated inside a gap created by two adjacent boulders (20-25cm apart) in between a large 

rock shelter and a natural spring.  The prehistoric component of the panel depicts a 

celestial sun-like design comprised of concentric circles filled with parallel and ray-like 

lines superimposed by a series of random scratches in a random pattern.  This panel is 

indicative of the Vasquez Incised style defined by King (1981). 

 In addition to the celestial motif, the panel is etched with a name, a letter, and 

date.  The name reads “Morris Mood”, the letter “M”, and the faint date “10/31/51” 

(Backes et al. 2009).  
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CA-LAN-1962 
 

 
Figure 4-13: CA-LAN-1962 site overview 

 
 CA-LAN-1962 is a semi-vertical sandstone outcrop containing pictographs on a 

single panel (Figure 4-13).  The panel consists of five to six images depicting vertical and 

intersecting lines, a semi-anthropomorphic figure with horns, cross hatching like motifs, 

an anthropomorphic figure with “split-head” features, and amorphous and faint designs 

(see Backes et al. 2009).  The images are rendered in red and applied by using the 

fingertip or a stick like object. 

 It is difficult to make out what the images represent based on the current condition 

of the panel.  Descriptions of the panel are based on the results shown through 

photographic enhancing methods (see Backes et al. 2009; Davies 2014). 

A total of three red motifs were selected and sampled from different panels at CA-

LAN-363 and subjected to LA-ICP-MS analysis.   
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CA-LAN-1967 
 

 
Figure 4-14: CA-LAN-1967 DStretch image of pictograph. 

 
 CA-LAN-1967 consists of a semi vertical rock outcrop containing pictographs on 

a single panel (Figure 4-14).  Primarily rendered in shades of red, the panel depicts a 

combination of vertical, curved, and horizontal lines, a possible crosshatching design, and 

some faint amorphous smudges.  Many of the images are highly damaged due to natural 

weathering.  

Site VR-4 
 
 Situated inside a rock shelter is a panel containing both prehistoric and historic 

rock art.  The panel contains a series of pictograph depicting circles situated next to each 

other and the historically etched letters “T”, “W”, and “X” (see Backes et al. 2009).  Both 

pictograph and historic etchings are heavily faint due to natural weathering. 
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Condition of Rock Art Panels 
 

Many of the rock art sites discussed contain panels with pictograph and incised 

motifs that have been damaged by natural weathering (Davies 2014).  Therefore, many of 

the images are either fading or exfoliating.  This damage can be the result of salts 

leaching from the rock, which weakens the cohesion of rock art panels (see Scott et al. 

2002:184; Dean 1996).  Evidence of lichen and historic vandalism (i.e., etching, modern 

crayon paint) has also been noted at some rock art sites.  As a result, many images have 

been difficult to decipher and have been occasionally documented as paints smudges, 

amorphous stains, dabs of paint, or faint designs.  Other factors that can damage the rock 

art include exposure to seasonal winds, rain, freezing temperature, snow, bird or insect 

nesting, brush fires, and campfires. 

Previous Rock Art Studies at the Agua Dulce Village 
 

A number of studies have examined the rock art at the Agua Dulce Village and 

around Vasquez Rocks (i.e., Backes et al. 2009; Dean 1996; Davies 2014; Edberg 1978; 

King 1981; Knight 1991,1992, 2010, 2015; Lee and Hyder 1991, Schiffman 1969; Rafter 

1986).  Driven by different intentions, some are directed at simply documenting the 

various rock art sites8, while others at examining the artistic and stylistic characteristics 

found in various panels with relations to solstice events or neighboring cultures.  These 

studies have served to integrate the art into broader archaeological perspectives. 

Studies focused on examining stylistic characteristics have indicated that the rock  

                                                
8 Note: From 2004 to 2008, Sapphos Environmental Inc. re-assessed all known archaeological 
sites and re-recorded various rock art sites to update the current condition of these sites.  
Subsequently between 2013-2014, the County of Los Angeles Department of Parks and 
Recreation used a photographic enhancing and documentation techniques known as Reflectance 
Transformation Imaging to capture the various details of the rock art for research and archival 
purposes.   
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art at the Agua Dulce Village shares a strong relation to images found in neighboring 

tribal territories (King et al. 1974; L. King 1981; Lee and Hyder 1991; Knight 2015).  

Among these researchers, Linda King (1981) argued that the form and style used in 

pictographs at CA-LAN-366, 362, and 367 resemble a Ventureño (Eastern Chumash) 

style.  She also points out that certain pictographs and incised designs at CA-LAN-363 

resemble traditional Southwest rock art, based on reoccurring vertical designs such as 

chain of diamond like motifs (King 1981:45,49).  King (1981) suggested that the 

presence of the incised designs at CA-LAN-363, 375, and 1068 have a Numic relation9.  

Georgia Lee and William Hyder (1991) attempted to identify cultural interaction 

by examining differences and similarities in artistic conventions between the Tataviam, 

Eastern Chumash, Kawaiisu, Tubatulabal, and Yokuts rock art.  Among the various sites 

examined, they noted that certain groups shared some form of stylistic relation based on 

the use of colors, stylistic features, geometric designs, figures represented, complexity of 

motifs, uniqueness, and scale of motif.  Lee and Hyder (1991) determined that Tataviam 

rock art shares a relation to Eastern Chumash and Kawaiisu rock art, as discussed and 

argued further below.  While the artistic similarities could have resulted from high levels 

of cultural interaction, Knight (2015) indicates that the Agua Dulce region was 

influenced and occupied by different cultures at different times, some of which were 

ephemeral.  Because of these stylistic similarities, it is unclear if the Tataviam were sole 

produced all the motifs at the Agua Dulce Village.   

  

                                                
9 Note: King (1981) uses the term Shoshonean in her interpretation; however, Numic is currently 
the appropriate linguistic term ascribed to Takic and the Northern Uto-Aztecan family.  Both 
Numic and Takic are branches of the Northern Uto-Aztecan Language Family, along with Hopi 
and Tubatulabal (see Campbell 1997; Golla 2012). 



72 

Three Styles Represented at The Agua Dulce Village 
 

Based on the descriptions provided in previous studies, the rock art motifs 

throughout Vasquez Rocks fall under one of the following categories.  Since multiple 

styles can be present in any given panel, more than one category can be applied to a 

single site.  These classifications coincide with the California Tradition rock art 

classification defined by David Whitley (1998, 2000).  These categories include: 

1. Monochrome-Polychrome Chumash and Takic relation 
(South-Central Painted seen at 362,366, 367,374) 

 
2. Incised Numic related “Vasquez Incised” 

(Great Basin/ Southwest Tradition seen at CA-LAN-363, 375, 1068) 
 

3. Monochrome domestic motifs with simplistic features 
(South Central Painted tradition seen at all sites except 1068) 

 
One: Monochrome-Polychrome Chumash and Takic Relation   
 

The first classification consists of pictograph designs found in the Agua Dulce 

Village that reportedly share some similarities to rock art in local neighboring cultural 

areas.  Among the various motifs represented, depictions of raked anthropomorphs 

(Figure 4-15), bug-like, sun disks, centipede, row of red and white dots, and black and 

red (polychrome) anthropomorph at the Agua Dulce Village have been seen in various 

Chumash rock art sites (but not limited to other areas).  King (1981) points out that the 

use of polychrome and artistic style of depictive figures (362,366, and 374) share a 

relation to “[Ventureño] Chumash speakers or Takic speakers of the south and east” 

(King 1981:48-49).  Summarizing and building from King’s (1981) statement, Albert 

Knight (2015) explains that the polychrome style could be [ethno-linguistically] 

Tataviam, but [culturally] Eastern Chumash.  Since the Tataviam and Eastern Chumash 
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are ethnographically known to have maintained a strong social relationship, both groups 

may have negotiated some artistic conventions at some point. 

While depictions of raked anthropomorphs, row of dots, in polychrome styles are 

regarded as characteristic of Chumash style, depictions in the Vasquez Rocks Region 

does not specifically resemble those characteristics of Chumash territory.  Some 

depictions in the Agua Dulce Village such as sun-disks, horned-anthropomorphs (Figure 

4-16), split-headed figures, and half-circles have also been noted north and east of Santa 

Clarita Valley along the mountains and desert areas (Knight 2015). 

 
Figure 4-15: CA-LAN-366 upright raked-anthropomorph. 
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Figure 4-16: Enhanced image of the main panel at CA-LAN-367.  

The image depicts horned-anthropomorphs.  Photo Credit: Backes et al. 2009. 
 

One unique feature noted in the body of rock art at the Agua Dulce Village is the 

combination and arrangement of vertical figures represented at CA-LAN-367.  The main 

panel contains a number of distinct vertical anthropomorphic and zoomorphic figures 

with horn like features in an upright position over a series of amorphous lines10.  

Photographic enhancements conducted by Backes et al. (2009) shows one horned 

anthropomorphic figure, and 2-4 overlapping anthropomorphs intersected by two vertical 

rows of dashes (Figure 4-16).  The level of size, overlap and unified nature of the 

pictograph images, unlike others seen in the region, suggest the panel was produced as a 

scene rather than produced as individual motifs.  In regards to Chumash rock art, Lee 

(1984) indicates that pictographs are rarely executed as murals or scenes and they are 

typically situated as single motifs “free-floating in space” (Lee 1984:14; see Hyder et al. 

                                                
10 Note: A single split headed figure may also be represented at CA-LAN-1962 (see Backes et al. 
2009). 
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1986:47).  Although debatable, this vertical stylistic arrangement seems to share stronger 

affinities with Kawaiisu, and Tubatulabal, (Backes 2009: 13; Lee and Hyder 1991; 

Knight 2015; see Garfinkel and Williams 2011) and perhaps, Cahuilla tradition. 

Two: Incised Numic Related and “Vasquez Incised”  
 

The second classification of rock art found in the Agua Dulce Village consists of 

fine incised motifs rendered using a narrow or sharp tool.  Among the types of incised 

motifs previously discussed earlier in this chapter, the Vasquez Incised motifs (CA-LAN-

363, 375, and 1068) are other unique accompaniments to the body of rock art found in the 

Village.  The name defines a series of simple to complex lines executed through fine 

incisions depicting rectilinear and curvilinear designs such as chains of diamonds, 

triangles, zigzags ladders, grids, oblong outlines filled with line dashes, hourglass 

crosshatchings, and celestial motifs (Figure 4-17), sometimes over previous pictographs 

(incised pictographs). 

Incised or scratched forms of petroglyphs have been reported in desert regions 

such as the Great Basin and the Southwest (see Grant 1981; Heizer and Baumhoff 1962).  

In comparison to Vasquez Incised, the Great Basin Scratched petroglyphs are described 

as shallow geometric incisions produced with a single stroke from a sharp tool (Heizer 

and Baumhoff 1962: 208; Turpin 2001).  The Great Basin Scratched motifs can also 

depict designs such as parallel lines, crosshatchings, zigzags, ladders, zig-zags, rakes, 

circles, ovals, and anthropomorphs (see Turpin 2001:372); however, King (1981) 

explained that the Great Basin scratched style lacks “the more complicated and diverse 

designs” displayed in the Vasquez Incised (King 1981:42).  Bettinger and Baumhoff 

(1982) explain that the Great Basin scratched motifs are “simple and crudely executed in 
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a style that requires little effort” (1982: 494).  Although Lee and Hyder (1991) have 

suggested the presence of incised motifs further north (CA-KER-230) and west (CA-

SBA-609) in Kawaiisu and Chumash territory (Lee and Hyder 1991: 18), their statement 

is currently incorrect since rock art at previously noted sites do not look anything like the 

incised designs at Agua Dulce.  At this point, the Vasquez Incised style can be considered 

as localized since it seems isolated from other scratched rock art sites.  

The presence of finely executed incised designs in an area dominated by 

pictographs is puzzling.  The Vasquez Incised panels (363, 375, 1068) are a likely 

indication of incoming Numic speaking group into an area previously occupied or in use 

by the Eastern Chumash or a settlement associated with Eastern Chumash (see King 

1981:49).  With the exception of portable finely incised slabs found in both Southern 

California and the Great Basin which are produced using dinting or incising (Turpin 

2001: 372), the level of fine detail allocated to the Vasquez Incised style is not typical of 

the Great Basin petroglyph tradition and is a unique component to Southern California 

rock art.  Nevertheless, these finely executed Vasquez Incised motifs are believed to be 

related to ceremonial practices (King 1981; Knight 2015). 
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Figure 4-17: RTI photo of incised pictograph (“Vasquez Incised”) at CA-LAN-363. 

The motif depicts a celestial motif with interior rays, crosshatched patterns, and other 
random lines superimposed over a pictograph.  Photo Credit: County of Los Angeles 

Department of Parks and Recreation. 
 

Superposition / Modification 
 

The layering and superpositioning of rock art suggests that different phases of 

production took place at sites in the Agua Dulce Village.  Most notably seen at CA-LAN-

363 (Figure 4-18) and 375, and 374 (Figure 4-19), these panels depict a combination of 

incised motifs over previous paintings and possibly, signs of paintings over previous 

incised motifs (at CA-LAN-375). 

The superposition of rock art through scratching or incising have been regarded as 

acts intended to modify, alter, or deface the past by incoming cultures (Quinlan and 



78 

Woody 2003:385).  Bettinger and Baumhoff (1982) argued the scratching phenomenon to 

be associated with the spread of the Numic language and decline of representational art in 

the Great Basin.  They explained that the scratching was intended to deface and obliterate 

the images produced by previous cultures (1982:494).  On the same subject, Gilreath and 

Hildebrandt (2011) explain that the Numic scratching in the Coso Region serve as an 

example of the schism or break between middle archaic and later behavior (2011: 184).  

Although it is unclear who produced the incised rock art designs, they are indications of 

the various forms of artistic conveyance introduced into the region and possibility of the 

different cultural shifts and events taking place in the landscape. 

Given the level of detail and precision allocated to the Vasquez Incised, it is 

unlikely that the incised design was intended to “obliterate” (or crudely deface) the 

underlying art.  The fine superimposed incisions specifically at CA-LAN-363 were 

consciously executed using careful and systematic incisions.  Even if the incised designs 

are the result of an ephemeral group[s], they are a unique feature in a landscape 

dominated by pictographs.  In the case of CA-LAN-363, the almost imperceptible designs 

can be considered as embellishing the overall panel (Figure 4-4) (see Woody 1996:60).  

 While incised and painted layers superimposed over each other were likely 

executed during different periods at the Agua Dulce Village, it is always possible that the 

same individual or individuals with different stylistic conventions could have executed 

both layers during the same event.  
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Figure 4-18: CA-LAN-363 Incised Pictograph/Vasquez Incised. 

This panel is one of the most complex panels at the Agua Dulce Village displaying an 
intricate combination of pictographs and incised motifs. 
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Figure 4-19: Pictograph Motif superimposed by incised lines at CA-LAN-374. 

The image depicts two parallel rows of red chevrons facing 
opposite directions incised over by parallel lines. 

  
Three: Monochrome Domestic Motifs with Simplistic Features 
 

Lastly, rock art motifs that are not specifically characteristic of other neighboring 

groups or territories likely played a social role around the Agua Dulce Village Complex.  

These general depictions, which also meet the South Central Painted tradition, are 

typically in monochrome shades of red or black, small, and depict abstract/amorphous, 

zoomorphic, anthropomorphic, and celestial designs, found in isolated areas, distributed 

across the panel, and possibly unassociated to other images in a panel (see Figure 4-20).  

These motifs could have served a range of domestic purposes including: territorial 

(economic), socio-political and socio-religious activities (see Grant 1981:28).  However, 

production of these motifs may have also resulted from recreational activities.  The sheer 
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number, size, and simplicity of these motifs suggest were possibly produced by everyday 

Tataviam during the prime occupation of the Village.  

Figure 4-20: DStretch image of pictograph at CA-LAN-366.   
The image depicts an anthropomorph or zoomorph with circular hands and feet  

(water strider).  Photo Credit:  Los Angeles County Department of Parks and Recreation. 
 

Summary 
 

Even though the Tataviam are the last known native group to occupy the upper 

Santa Clarita region, there is no evidence that suggests they were the sole producers of 

the rock art at Vasquez Rocks.  The number of motifs and stylistic variation concentrated 

within a general area suggests that different phases of rock art production took place in 

the Agua Dulce Village.  Therefore, many individuals (Tataviam and Non-Tataviam) 

may have occupied and interacted with the people[s] and the area for various social, 

economic, or spiritual reasons.  Based on observable characteristics of the rock art, it is 

safe to assume that the Eastern Chumash, Numic groups from the North and East, and 

Takic-Tataviam had some influence at the Agua Dulce Village (see Knight 2015).  Other 

groups may have also interacted with the images and produced symbols through  
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rock art that were already assimilated into the body styles in the region. 

Dates for the production of pictographs and incised motifs are currently difficult 

to obtain.  However, the assumption that most of the rock art was produced during 

occupation of the Village, and the assumption that some motifs could have been 

fashioned prior to the establishment of the Village by some unknown or misidentified 

individual[s] warrants some consideration.  Since pictographs primarily dominate the 

rock art around the Village and appear to have been present first, the superimposed 

incised motifs over pictographs at CA-LAN-363, 374, and 375 indicate a momentary or 

permanent shift in rock art style that may have resulted from other groups occupying the 

site or new ideas being adopted by the people living there and re-socializing the 

landscape (see Quinlan and Woody 2003).  In any case, the variation of rock art supports 

the notion that the Agua Dulce Village and the surrounding area was continuously used 

and marked through the production of rock art during different events by different waves 

of people.   

Many groups throughout Southern and Central California maintained affinities to 

an overarching regional culture (linguistic or ideological).  Although each culture 

exhibited distinct characteristics (i.e., economically, politically, or ideologically), there 

were similarities amongst many groups.  Therefore, unless a specific individual directly 

produced a distinct motif outside of his or her cultural boundary during a trip through the 

Santa Clarita Valley, several depicted representations were perhaps symbols within the 

repertoire inscribed by an overarching set of cultural ideas or practices with which 

multiple groups associated.  In other words, many symbols and meanings were perhaps 

well integrated within the canon of symbolic images of many prehistoric cultures 
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regionally and multi-regionally.  Even though certain symbols served specific purposes in 

distinct tribal or linguistic groups, those who associated with the established image may 

have likely comprehended the underlying collective meaning as discussed in the 

following chapter (see Wobst 1977).  The Tataviam may have developed their own 

distinctive style among other social customs, but the chance of artistic similarities being 

coincidental amongst neighboring cultures is highly unlikely.  

The changes in rock art conventions at the Agua Dulce Village likely resulted 

from the movement of distinct cultures and ideas passing through the region.  Traveling 

parties, known to have followed trails through the ridges and above the canyons (see 

Davis 1961:6), could have spotted, marked, and guided themselves along the Valley 

through the Vasquez formations.  Considering the abundance of natural resources as 

previously discussed, many groups likely resided or congregated at the site or in the 

vicinity during different journeys (sometime before or during occupation by the 

Tataviam).  And although the presence of some individuals was short lived, others 

eventually settled in and around the Village.  The Santa Clarita Valley holds a number of 

suitable areas for rock art production; however, it appears that the ideas and styles seen in 

the Coast of California, Great Basin, and Southwest moved cross cultural boundaries at 

some point in time and congregated at Vasquez Rocks and the Agua Dulce Village.  
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Chapter 5:  Theory 

While the technical goal of this thesis is to chemically identify pigments from 

rock art and archaeological contexts, a number of theoretical frameworks were also used 

to address the function of rock art at the Agua Dulce Village and contextualize the 

patterns of rock art production in the landscape.  Because the literature explaining reasons 

for rock art production is vast, a few relevant theoretical models are presented here to 

briefly explore reasons for rock art at the Agua Dulce Village and discuss why meaning, 

value, and symbolism were given to materials and places.  Rather than evaluating the 

significance of a place based on the presence of rock art, this discussion builds on the 

notion that places and spaces were perceived as important and their cultural significance 

was physically marked with symbolic imagery (Robinson 2010).  Theories of shamanism 

and rituals, social interaction and symbolic culture, and landscape perspectives are 

discussed as possible explanations for the  functions of rock art at the Agua Dulce 

Village.  Ultimately, the purpose of this chapter is to show how pigments used in the 

production of rock art constructed and adorned the cultural landscape.  

Due to the number of uncertainties regarding the nature of rock art, introductory 

discussions of prehistoric art typically asserted that production had supernatural and 

religious connotations.  One difficulty surrounding the interpretation of rock art is 

distinguishing between religious and non-religious images.  Durkheim argues that if 

religion is not defined properly, cultural phenomena (i.e., rock art), run the chance of 

being mislabeled as religious without its true nature ever being known (Durkheim 

2013[1912]: 21).  Therefore, preconceived ideas about the religious association of rock 

art must be tempered, moving away from the belief that “all” phenomenons are 

supernatural (Durkheim 2013 [1912]: 21-22).  Durkheim points out that the concept of 
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the supernatural is in no way primitive, but rather a modern perspective (2013 [1912]: 

26).  Therefore, shamanistic or religious aspects surrounding all rock art can be 

considered recent in nature, sometimes misconstruing its primary function.   

Shamans and the Ritual use of Rock Art 
 

The presence of most, if not all, rock art in many areas of the world has typically 

been attributed to Shamanic practices.  Because shamans or medicine men are viewed as 

having the ability to connect with the spiritual world, they are regarded as individuals that 

assisted with divination, illnesses, fertility and resource procurement, among other things, 

through ceremonies or rituals that sometimes involved the production of rock art (Grant 

1981; Whitley 1996)  Ceremonies or rituals that involved rock art production were 

occasionally carried out during an altered state of mind.  This has led researchers to 

believe that hallucinogenic substances may have resulted in the production of abstract 

designs such as zigzags, dots, concentric circles, grids, and parallel lines that contain 

metaphorical meaning (Grant 1981; Kellogg 2010:49; Lewis-Williams 1998:163; Stoffle 

and Zedeño 2001:59; Whitley 1996: 10-11). 

Shamans held a special role in some hunter-gatherer societies and resided in and 

around settlements.  Although rock art can be found in many habitation areas, shamans 

would sometimes travel to special or isolated locations in order to perform spiritual 

rituals and other activities that involved the production of rock art (Whitley 1996:9; 

1998b:37; Stoffle and Zedeño 2001:59).  “Shamans sought places where they could enter 

the supernatural, and, metaphorically speaking, caves, rocks, and water sources [that] 

were believed to be portals to the sacred realm” (Whitley 1996:9).  These vision quest 

sites or shamans’ caches (Whitley 1996:10) were perceived to be culturally significant or 
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geologically unique areas that invoke some level of meaning.  Production of rock art at 

these isolated sites served some form of magical, spiritual, or religious purpose (see 

Quinlan and Woody 2003: 374). 

In the 1920’s, Julian Steward’s work on cultural ecology took into consideration 

the importance of rock art within mobile hunter-gatherer societies in the Great Basin.  

Steward argued that rock art was related to subsistence and technological activities as 

part of an economic, political, and religious strategy to adapt to the environment (Steward 

1972:37).  Changes in subsistence strategies and hunting technology, such as projectile 

points and rock art, resulted from people’s need to adapt and react to the environmental 

conditions of an area.  This is especially true in desert areas like the Great Basin where 

the unstable environmental conditions may have contributed to the intensification of rock 

art production (see Turpin 1990). 

Hunting magic is one theory commonly used to interpret the function of rock art 

in the Great Basin as an adaptive reaction to environmental changes.  Rock art produced 

by shamans in the Great Basin is hypothesized to have served as a way to ensure resource 

procurement and increase a successful hunt by seeking assistance from supernatural 

forces (Heizer and Baumhoff 1962: 11).  This interpretation is partly based on the fact 

that a majority of images depict large game, such as bighorn sheep, sometimes associated 

with images of projectile points or weapons like the bow-and-arrow, atlatl, or spear 

(Grant et.al. 1969:30; Kellogg 2010:45; see Garfinkel and Williams 2011).  These images 

were, in a sense, a response to the “uncertainties of the desert way of life” (Heizer and 

Clewlow 1973: 5).  Therefore, ritualistic images functioned as collective request to higher 

powers for assistance with subsistence. 
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While hunting magic may carry value in areas like the Great Basin, where many 

hours and much energy was expended producing petroglyphs (Clewlow 1981; Flaherty 

2012), rock art at the Agua Dulce Village appears to have been associated with other 

social activities.  Unlike large game depicted in Great Basin rock art, depictions of 

animals at the Agua Dulce Village generally show reptiles with little or no presence of 

large hunting game.  Furthermore, unlike the desert regions of California where access to 

resources can fluctuate, the Agua Dulce Village is situated in an ecological zone with 

year round sources of water and other subsistence resources (see Hanks 1971).  In 

addition to providing easy access to other ecological zones, the Santa Clarita Valley can 

support a number of mobile-hunter gather societies through a subsistence based on plants 

and small animals.  Therefore, resource procurement was not likely secured through the 

notion of hunting magic at the Agua Dulce Village. 

Associated with the hunting magic theory, Heizer and Baumhoff (1962) and 

Heizer and Clewlow (1973) attempted to make a connection between rock art and 

hunting trails in the Great Basin.  The hypothesis suggested that rituals were conducted 

along trails to assist with hunting (Turpin 2001:369).  Trails used by early native people 

can be found along ridges above canyon and valley floors, and along rivers and springs in 

various directions of the Trans-Sierra Mountains (see Davis 1961).  However, while rock 

art can certainly be found along trails throughout Vasquez Rocks and the Sierra Pelona 

Mountains, there is no ethnographic evidence that supports the connection between rock 

art and hunting trails in general (See Whitley 1996:30). 

Rituals such as coming of age events were also commemorated through the 

production of rock art.  Whitley (1996) explains that coming of age rituals were 
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conducted for boys and girls (1996: 25-28).  Although information about male puberty 

rituals is slightly limited, it is believed to have consisted of hunting trips with specific 

goals, races, and other exerting activities that would test the mental and physical limits of 

the individual (Whitley 1996:26).  Female puberty rituals consisted of several days of 

isolation sensory deprivation, feasting, and races to test the individual’s health and 

vitality (Whitley 1996:26).  These events were solidified through the production of rock 

art, which, for females, involved production of handprints to symbolize that the girls 

interacted with supernatural beings (Whitley 1996:26).  Even though indications of 

handprints used to produce a celestial motif appear at CA-LAN-375, it is unclear if they 

were a result of these types of events. 

 A number of studies have also attempted to make connections between rock art 

sites and solstice events (i.e., summer and winter solstice) (Hudson et al. 1979:54; Knight 

2012; Rafter 1986; see Whitley 1996:31).  Because artist, shamans, and celestial 

observers were typically regarded as one in the same (Hundson1979: 51-52), it is 

assumed that specific sites were marked and used for rituals based on solstice events 

which could be viewed by a range of individuals.  Rock art images depicting celestial 

designs documented around the Agua Dulce Village have been reported to align with 

solstice events (Rafter 1986; see Knight 2015).  However, while natural lighting may 

occasionally fall upon rock art, there is not enough ethnographic information that 

connects solstice observations with rock art production (Whitley 1996: 32-33). 

 Shamans were amongst some of most important figures in early hunter-gatherer 

societies.  Although rock art is commonly attributed to shamanic rituals, there is not 

sufficient ethnographic data to suggest these prehistoric images were bound to specific 
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individuals or activities (see Quinlan 2000: 95-96; Quinlan and Woody 2003: 375).  The 

context in which rock art is found at the Agua Dulce Village suggests that the production 

of rock art was a social activity intended to be viewed by a number of individuals.   

While the participation of shamans is not disregarded in this thesis, the placement of rock 

art in areas where people lived suggests that rock art was viewed and experienced by a 

number of individuals who congregated at the Village.  Rock art should be viewed as 

serving multiple social functions throughout time and from place to place. 

Social Interaction, Organization, and Symbolic Culture 
 

Indigenous groups in Southern California such as the Tataviam, Gabrielino-

Tongva, Fernandeño Tongva, Cahuilla, Luiseño, Kitanemuk, Serrano, all Takic-speaking 

groups, and the Chumash, were interconnected through socio-cultural, socio-religious, 

and socio-economic spheres.  Many social relationships between neighboring groups 

were inevitable and flourished from pleasant interactions; however, a number of 

relationships were also built from economic interactions.  These interactions helped 

maintain the movement of geographically restricted materials such as obsidian, beads, 

and red ochre, leading many sedentary neighboring cultures to become interdependent on 

each other at some point in time.  These interactions also facilitated the spread of ideas 

that contributed to groups sharing aspects of their cultural beliefs, including the symbolic 

meaning and cultural value of certain objects.  This spread of materials and ideas was 

facilitated by individuals acting as middlemen along cultural boundaries;  these 

interactions contributed to the negotiation of value for culturally symbolic items (see 

Gamble 2007: 92).   

Symbolic materials and ideas obtained through intercultural interaction were 
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certainly integrated into the production of rock art.  Although rock art contains a great 

deal of symbolic information, defined by the author and his or her culture, its meaning 

can be attained by any individual, even those from neighboring cultures, who shared the 

same social cultural environment through “collective cohesion” (Durkheim 2013[1912]). 

Symbols were used as tools in a technological strategy that helped “weave together the 

material, social and symbolic dimensions of human life” (Jones 2002:90) It is likely that 

many of the indigenous groups living in Southern California shared an understanding of 

the meaning of certain symbols, evidenced by the presence of similar rock art motifs 

across the region.  

Like symbols, styles have also been used as a tool for communication that can 

only be evaluated and comprehended by those who associated with the marks (Wobst 

1977).  Although it is sometimes difficult to associate certain styles to specific cultures 

and individuals, rock art studies have attempted to characterized observable aspects of 

rock art to distinguish artistic conventions produced by groups residing in distinct 

territories (see Whitley 1996).  In this way, style may have served as a boundary marker 

between neighboring groups who shared an understanding of style associations (see Lee 

and Hyder 1991:16; Wobst 1977).  However, specific styles may have also served to 

establish control over resources.  Even if rock art did not intentionally serve to establish 

claims over resources, the observer understood the area is, or at some point was, occupied 

by a cultural group, signified by distinct style.  In such cases, traveling parties could have 

examined their cultural relation by identifying any shared symbolic styles (McDonald 

and Veth 2012; Quinlan and Woody 2003; Wiessner 1983; Wobst 1977).  Since artistic 

conventions and depicted designs can vary by cultural group (see Francis 2001), the 
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presence of specific styles in distant region[s] is believed to have resulted from 

movement of people (2001:222; see Shapiro 1953:288). 

Three examples of this at the Agua Dulce Village are (one) the unique presence of 

the Vasquez Incised style in a region dominated by pictographs, (two) mural like panels 

near areas with single standing motifs are present, and (three) polychrome pictographs in 

panels where monochrome is commonly seen (see King 1981; Knight 2015).  Although 

styles have been better defined for certain regions (i.e., Southwest, Olmec, Maya, etc.), 

rock art regions containing a range of styles may have resulted from the introduction of 

ideas by multi-cultural interaction (see Eddy 2013: 11; Francis 2001).  Therefore, the 

diversification of rock art at the Agua Dulce Village perhaps reflects the interaction of 

many cultures, created through the movement of people and exchange of symbolic 

materials and ideas.  Since the meaning of symbols and styles cannot be physically seen 

or touched, the underlying significance and message behind specific behaviors, places, 

and signs could only be experienced intangibly. 

However, symbolic meaning and cultural value can be negotiated within a range 

tangible objects.  While many material objects are often considered secular (see Stoffle 

and Zedeño 2001: 66-67), objects such as beads, obsidian, and red ochre were some of 

the most highly desired materials by early Southern California cultures.  Acquisition of 

such objects represented of an individual’s status and wealth; however, these objects 

were also intertwined with many social, religious, political, and economic aspects of life.  

The interaction between people and materials led cultures to construct “…material 

symbols - symbols of power, symbols or rank and prestige, coveted materials that were 

repositories of value” (Renfrew 2003:115).  These prized materials became so well 
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integrated into all dimensions of society that they were considered valuable in the 

afterlife and were often deposited as funerary goods.  This behavior is represented in 

many cultures of Southern California and can be found within the cremations and burials 

at the Agua Dulce Village (Garza 2012). 

Among the cultural items listed above, red ochre has been regarded as culturally, 

spiritually, and aesthetically significant throughout many areas of the world.  Sources of 

ochre were not always quarried based on the material’s local availability (Scott and 

Hyder 1993: 156; Popelka-Filcoff et al. 2007), but rather, because of spiritual capabilities 

attributed to the material from its connection to important people or places.  In instances 

of tool production, these were sources or places that were visited by the ancestors “since 

the beginning of time” (Stoffle and Zedeño 2001: 67).  Red is also considered a symbolic 

color with associations to life, blood, death, and danger in many cultures (see Wreschner 

1980; Malinowski 1922), which may have served as metaphors during production of rock 

art.  The use of red ochre and pigments in Southern California extends far back, before 

European contact, and was one of several sought after items transported through trade 

networks (Heizer 1978; Popelka-Filcoff et al. 2007; Kingery-Schwartz et al. 2013), where 

its use metaphorically bonded many social and cultural relations.  

Red ochre and prepared ochre pigments (i.e., ochre cakes) introduced into the 

Agua Dulce Village from distant sources were likely acquired as gifts or through 

exchange.  However, acquisition of such items through direct procurement, by local 

inhabitants, from local and distant sources should not be disregarded.  Because red ochre 

played specific roles in social and spiritual aspects of indigenous cultures, the places 

where certain red ochres were obtained likely reflected the manner in which these 
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materials were expended.  To clarify, the experiences gained from the acquisition of 

ochre from some sources, and the special cultural value ascribed to those places likely 

dictated the ways in which the ochre was used.  Although acquisition was sometimes 

laborious, the manner in which the materials were obtained was perhaps an isochrestic 

choice (see Wiessner 1985).  With this in mind, identifying the source of archaeological 

pigments can provide information about patterns of pigment acquisition such as the 

complexity of social and exchange networks that ochre traveled through, what sources 

were transported and, and how certain sources were expended.  

Exchange of Valued Materials 
 

The impacts of material exchange by gifting and reciprocity was well 

conceptualized by Marcel Mauss.  Mauss (1990 [1950]) argued that symmetrical 

relationships and trust were built between individuals through the collective decision of 

gifting (Mauss 1990 [1950]: 15).  The act of gifting imbued objects with cultural 

meaning, which was honored, forming commonalities between the giver and receiver.  

Mauss also explained that giving is a collective moral obligation that was reciprocated by 

the receiver through the sharing of wealth and resources in any culture (1990 [1950]: 39).  

Refusing to reciprocate the favor signified a rejection of alliance that can lead to hostile 

or warlike situations (Mauss 1990 [1950]: 13).  These forms of transactions expanded the 

material and ideological world of early indigenous groups in many parts of the world by 

lacing meaning into objects typically obtained through exchange. 

Networks of exchange made resources more easily accessible during prehistoric 

times, bringing prized and socially significant materials (i.e., shell, beads, ceramics, 

obsidian, red ochre, steatite, etc.) closer to home.  Groups residing in Southern California 
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established relationships through the exchange of materials and solidified mutual 

interdependence through gifting and reciprocal exchange (see Eddy 2013).  The semi-

competing and semi-collaborating behaviors of early groups transformed certain small-

scale egalitarian societies into stratified and centralized political systems (Read 2002).  

This dynamic interaction, made possible through social and economic channels, also 

transformed and diversified the use of symbols and styles.   

Given the level of multicultural interaction occurring along the Santa Clarita 

Valley, a wide variety of materials from distant places, associated with specific people 

and landscapes, made their way to the Agua Dulce Village.  Certain characteristic 

associated with the places where objects came from and historical relationships with the 

people from whom objects were obtained, were symbolically ingrained in the materials. 

Red ochre, which held spiritually symbolic meaning and was expended in the production 

of rock art and deposited as funerary goods, carried these locational and cultural 

meanings.  These transactions of ochre exchange created packages of spatial, social, and 

spiritual meaning that united people and places. 

The Landscape Perspective 
 
 In recent years, the application of the landscape approach has enriched the study 

of rock art by taking into consideration the spatial and temporal aspects of human life 

(see Ingold 1993).  Inclusive of a wide range of data (i.e., archaeological and 

ethnographic) and other theoretical models, this post-processual approach draws together 

people, places, environments, ecology, and things to understand how the landscape was 

perceived and engaged with over time (Kellogg 2010).  The landscape approach is 

concerned with identifying culturally important places such as monumental structures, 
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geologically unique areas, mountains, trails, rivers, rock art, and any other area that are 

materially, socially, and cognitively meaningful (see Abercrombie 1998; Daehnke 2005).  

According to Ingold (1993), the landscape is shaped and reshaped by those who interact 

with it through everyday activities, leaving tangible and intangible parts of themselves 

behind (1993:152).  This theory supports the notion that the use of symbolic materials 

such as ochre in the production of rock art, and the act of making rock art itself,  was a 

fundamental aspect of constructing the cultural landscape.  In the process of practicing 

intangible social and ritual activities in the past, people left a tangible mark on the 

landscape in the form of rock art. 

 The landscape approach is well suited to examine the rock art at Agua Dulce 

Village.  The unique arrangement of the Vasquez formations caught the attention of 

prehistoric people and appears to be a place where communities engaged in culturally 

meaningful ritual and social activities, marked through rock art.  As Stoffle and Zedeño 

(2001) assert,  

Powerful places tend to attract other powerful elements.  So, for example, 
during studies of rock art sites, Indian people tend to look first at the rock 
on which the painting and pecking occur, and then look around for 
medicine plants.  The basic assumption of interpretation is that the place 
had to be powerful before the rock paintings or peckings were made there 
[2001: 70]. 

 
The embedding of rock art in the landscape suggests that the spaces and places 

around the Agua Dulce Village were perceived in a spiritual and powerful manner.  

Therefore, rock art served to mark a place of importance to past peoples.  By socializing 

the landscape, rituals with associated rock art enabled authors and shamans to interact 

with the environment and the supernatural realm for reasons discussed earlier in this 

chapter (see Daehnke 2005).   
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 One way to understand the social importance of these places is through Tim 

Ingold’s (1993) theory of taskacapes.  Ingold (1993) says that taskscapes are symbiotic 

activities and experiences that are embedded in the landscape and are part of the social 

life of people (Ingold 1993:153; Robinson 2010: 804).  The landscape is constructed by 

activities, or tasks, done by people across time and space, which create certain culturally 

influenced patterns that make up a taskscape.  While taskscapes can be demonstrated 

through a range of tangible things like stone tools, pottery, shell beads, trails, and natural 

resources, rock art production can also be thought of in terms of taskscapes.  “The 

activity of making rock art itself is likewise a task that occurred at specific on-site 

places—tasks creating a taskscape of pigment—exhibited archaeologically by the 

surviving art” (Robinson 2010: 804).  The act of obtaining pigments from specific 

locations, the process of making paints in an isochrestic manner (see Wiessner 1985), and 

the application of paints at certain places in particular ways contribute to this taskscape of 

pigment, giving further cultural meaning to the symbolism inherent in rock art designs 

and placement.  This pigment taskscape is the tangible remains of intangible activities 

and experiences such as cultural ceremonies, hunting traditions and hunting magic, and 

symbolic significance.   

 In addition to places and spaces, landscape theory takes into account the 

significance of objects that originated from places of cultural significance.  One way to 

contextualize this aspect of landscape theory is by considering how vials of sand from 

holy areas are perceived as symbolical objects by a number of religions throughout the 

world.  Pieces from the landscape are commonly transported outside to allow people to 

connect to these social and culturally significant areas from afar.  Similarly, locations of 
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red ochre, culturally important to Southern California cultures but ethnographically 

unknown, would have been well known, mapped and mythologized by early people 

occupying the landscape (see Tacon 2002:123; Kellogg 2010:51).  Movement of specific 

items from significant places through direct acquisition, exchange, and gifting had 

symbolical implications to multiple ethno-linguistic groups (Sosa 2014:22). 

 Following this line of thinking, Michael W. Spence (1996) suggested that 

exchange and transportation of green obsidian from Teotihuacan in central Mexico 

allowed the Maya in southern Mexico to form an affiliation to a culturally significant area 

(1996:32).  Even though the Maya had access to other local sources of obsidian, the 

context in which green obsidian from central Mexico is found in Maya sites led Spence 

(2005) to argue that the obsidian served as an affiliation to the people of Teotihuacan.  

Using Mauss’ (1990 [1950]) theory on trade, Spence (1996) attempted to show that the 

exchange of obsidian was personal because a portion of the donor lives within the gift.  

Although these items were usually commodities, those transformed into gifts were 

socially and symbolically endowed with the identity of the people and places from which 

they were derived (see Mauss 1990 [1950]; Spence 1996).  The acquisition of red ochre 

from distant regions, through exchange or gifting, may have served a similar purpose in 

Southern California, where materials derived from significant places in the landscape 

were symbolically exhausted in other places to form an affiliation between two different 

groups.  

 Tacon and Chippindale (1998) suggested that rock art and landscape could be 

examined through “formal” and “informed” methods.  The formal approach consists of 

the ways that researchers examine and interpret the visual data or data that can be 
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discovered directly from the image using methods such as surveys, spatial analysis, and 

quantitative analysis (Tacon and Chippindale 1998: 8; Clarkson 2014, 2015).  The 

informed approach encompasses ethnographic and ethno-historical perspectives and may 

consist of direct and indirect information from individuals “known with good cause to 

perpetuate ancient knowledge” (Tacon and Chippindale 1998: 6) While researchers may 

favor one over the other to examine rock art, this study was design to employ aspects of 

both formal and informed features using field and laboratory methods with ethnographic 

information to offer a more robust interpretation regarding the production and function of 

rock art at the Agua Dulce Village. 

Summary 
 
 This chapter briefly touches on a number of theoretical issues that are applicable 

to interpreting the function and  production of rock art at the Agua Dulce Village.  

Theories discussed include shamanism and rituals, social interaction and symbolic 

culture, material exchange, and landscape.  Archaeological information has indicated that 

the Agua Dulce Village experienced a great deal of human activity during prehistoric 

times.  Previous studies have directly focused their attention on the distribution of 

archaeological sites and density of materials.  However, it is important to ask why the 

Agua Dulce Village became a culturally important place where various social and 

spiritual activities occurred.  By examining the context in which rock art is found, it may 

be possible  to explain the function of rock art and the significance of the materials used 

in its production at the Agua Dulce Village. 

Geologically unique areas are known to have been mapped and mythologized 

through rock art (Tacon 2002; see Daehnke 2005).  Therefore, the unique geology of the 
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Vasquez formation may have intrigued early spectators and invoked great meaning for 

residents and travelers.  The production of rock art through paintings or incised designs at 

the Agua Dulce Village served as a way of socializing and interacting with important 

places in the landscape.  The context in which the rock art is found suggests that its 

production played a significant role in the construct of the social cultural environment.  

While rock art located in isolated or hidden locations may have played a specific role 

associated with shamans, the public context of many rock art panels at the Agua Dulce 

Village suggest that many of the images at various sites were viewed and experienced by 

a number of people through social rituals and events.  Ultimately, rock art production at 

the village was a communal activity showing the symbiotic relationship between people, 

place, and space. 

A great deal of symbolic information is ingrained within the rock art found at the 

Agua Dulce Village.  Within the production of rock art, great symbolic meaning was  

also allocated to red ochre and sources where ochre was obtained.  Although meaning is 

unknown to modern observers, these symbols and materials once functioned as a vehicle 

to express social and spiritual information collectively comprehended by those who 

culturally associated with the marks.  Like symbols, styles were also collectively 

generated and agreed upon by individuals from the same culture.  Because distinct 

cultures occasionally expressed unique symbols and styles consciously and 

subconsciously, the diversification of rock art conventions at the Agua Dulce Village  

was likely the result of different cultures interacting with the region during migration, 

social - spiritual - economic trips, or seasonal rounds.  As a result, the Santa Clarita 

Valley was adorned and transformed through the exchange of ideas and materials. 
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 The Agua Dulce Village represents a complex cultural environment that was 

shaped and reshaped through experiences and social activities since early occupation.  

Activities such as social interactions, temporary and long term habitation, rituals, 

ceremonies, intercultural and multicultural gatherings, tool production, gifting and 

exchange, establishing trails, food gathering, collecting and drinking water, and other 

important social activities played a major role in constructing the social landscape.  

Although many of these experiences and activities are intangible (Ingold 1993), the 

extensive embedding of rock art in the landscape or, production of  “pictures in place” 

(Chippindale and Nash 2004:1; see Daehnke 2005) capture and represent a dialogue 

continuously carried by groups and people who interacted, in some way, with the 

landscape (Kellogg 2010: 52).  The landscape approach ultimately supports the various 

reasons explaining how the production of rock art assisted in defining socially importance 

places, information which cannot be extracted through chemical techniques. 
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Chapter 6: Methodology 

In order to understand the chemical characteristics of pigments used in the 

production of rock art at the Agua Dulce Village and ochre from several sources, laser 

ablation inductively coupled mass spectrometry (LA-ICP-MS) was selected to address 

the challenges of analyzing chemically variable materials.  Because prehistoric paints 

consisted of a range of natural and culturally introduced ingredients (see Backes 2009; 

Gorden 1993,1996), selection of analytical technique needs the capability to detect and 

discriminate surrounding components unassociated to natural hematite or red ochre.  

Previous studies using LA-ICP-MS indicate that the analytical technique can detect a 

large range of major and minor trace elements within archaeological and geologic 

materials to find geochemical patterns useful in discriminating between hematite sources.  

Therefore, adopting a method suitable to detect a range of elements can be imperative to 

properly distinguish between chemical groups and find chemical patterns.  

Hematite 
 

Hematite is one of the world’s most common elements composed of Ferric Iron 

Oxide (Fe2O3).  The mineral typically forms around sedimentary, metamorphic and 

igneous settings, taking form in a range of metallic submetallic crystal-like to round 

shape, fibrous metallic, oolitic red to brown, and others shapes naturally forming 

discretely on the ground or within shallow banded layers of rock.  Although hematite iron 

oxide can have various characteristics, one of various natural forms is an earthly red to 

red-brown mineral commonly referred as red ochre.  Natural red ochre is found in a 

powder or soft rock form, which can be grinded or pulverized to the users’ needs.  This 

soft to medium iron based mineral is common coloring mineral used prehistorically for 
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body painting, ornament decoration, ceremonial practices, and pictographs production 

amongst other things.  

 In the geological context, red ochre is a natural combination of clay-sized 

particles, iron oxide, which gives the material its red color, silicate, and other minerals 

(Backes 2009; Koerper and Strudwick 2006).  Oxidized iron based pigments can be 

found in various shades of red, red-brown, purple, and yellow (limonite), sometimes 

situated around bodies of water, hot springs or enriched groundwater deposit.  As 

previously mentioned, dehydration of red ochre through applied heat treatment and even 

severe dry-hot environmental conditions can change color from yellow to red (Cook et al. 

1990; Scott and Hyder 1993: 157; Wreschner 1976: 717).  Despite the fact, it is evident 

that native groups of Southern California had access to a wide and complex color scheme 

of pigments through various methods of acquisition.  

During this study, it became clear that the terminology of geological minerals 

varies amongst fields.  The classifications of materials by archaeologists are at times 

considered rather “broad” or “vague” in geological, geochemical, and mineralogical 

definition.  In example, what archaeologists have sometimes defined as red ochre is 

rather a loose term in geological terminology because not every red rock is iron oxide or 

hematite.  This is partially because archaeologists, geologists, geochemists, and 

mineralogists are not always crossed trained in such interrelated areas.  Therefore, 

language and theoretical terminology are sometimes applied to best suit their disciplinary 

field (Frasher-Shapiro 2007; Hughes 1998).   

For the sake of this study, because red ochre is composed of iron-oxide, goethite, 

and other minerals, it is not considered full hematite (iron-oxide).  Hematite is a larger 
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classification and mineral form composed purely of iron-oxide form which red ochre 

derives.  Natural red ochre is a soft to medium hard red rock or powder substance that can 

be used raw, or prepared through binders and vehicles for various uses and stored for 

later use as a cake. 

Chemical Characterization and Provenience Analysis 
 

Studies have indicated that hematite and red ochre is suitable for chemical 

characterization and can be distinguished by source for provenience analysis through the 

examination of major and minor trace elements (i.e., Erlandson et al. 1999; Mooney and 

Smith 2003; Popelka-Filcoff 2006; Popelka-Filcoff et al. 2007).  Since the chemical 

structure of hematite and red ochre can vary from region to region, being relatively 

homogeneous, samples can obtain geochemical signatures from the geological formation 

from where it derived (Backes 2009; Fraser-Shapiro 2007).  According to Weigand et 

al.’s (1977:24) theory of “Provenience Postulate”, geological sources can be chemically 

characterized and distinguished if “there exists differences in chemical compositions 

between different natural sources that exceed, in some recognizable way, the differences 

observed within a given source.”  Because hematite and red ochre can be source-

dependent mineral suitable for chemical characterization and provenience study (see 

Backes 2009; Popelka-Filcoff 2006), researchers have been able to examine the chemical 

composition of samples and find patterns to link a specimen to a geographical area of 

origin.  

The term “source” or “sourcing” varies amongst the disciplines of archaeology, 

geology, geochemistry, and mineralogy.  Fraser Shapiro (2007: 50) points out that a 

source is typically considered a place or point in the landscape where a specific material 
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originates such as obsidian, chert, rhyolite, hematite, and others geological deposits.  In 

geochemical standards, a source is distinguished not by spatial distribution, but by its 

chemical composition (Fraser-Shapiro 2007:50).  Therefore, rather than distinguished a 

source by its specific location or point, a source should be considered as a unit consisting 

of various sources for miles on the landscape sharing some level of chemical structure 

relation (see Fraser-Shapiro 2007; Hughes 1998).  Under accurate conditions, sourcing or 

provenience studies are typically successful at tracing materials to a chemical region of a 

material rather than a specific point in the landscape. 

Chemical characterization and sourcing studies have allowed researchers the 

ability to trace materials, naturally or cultural, to an area of origin.  Not only has this 

information provided an opportunity to bridge two distinct places through the moment of 

material, it has increased our understanding about the movement of people throughout the 

landscape during prehistoric times. 

Challenges in Examining Pigments and Binders  
 

The studies conducted on rock art have succeeded in determining various 

geological characteristics about pictograph pigments (i.e., Scott and Hyder 1993; Scott et 

al. 2002; Backes 2006; Bedford 2013).  Unfortunately, binders and vehicles have not 

been well identified through these studies for several reasons.  Since hematite and ochres 

can naturally contain clay, silicates, and particles of other minerals; vehicles and binders 

added for permanence can dilute the chemical properties of the hematite or red ochre to 

some level (Backes 2009).  Since prehistoric paint ingredients were occasionally complex 

(see Gorden 1993, 1996), sometimes requiring a variety of components to obtain the right 

pigment color and paint consistency (Avila et al. 2010; Nibbs 2012), a range of analytical 
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methods and instruments should be considered to tackle the challenges in detecting 

binding components.   

 The inability to detect binding residue through analytical techniques can also be 

impaired by environmental and biological factors such as extensive disintegration rock 

surface (exfoliation), leaching salts, erosion, and fungi (Scott et al. 2002: 192).  This can 

be problematic because it can affect the availability of sufficient trace elements suitable 

to determine the characteristic of a possible binder.  Furthermore, the growth of 

microorganisms on paints may also consume the organic and protein signatures necessary 

to detect common biological binders through analytical methods (David A. Scott, 

personal communication 2014).   

Even though additives such as binders and vehicles may slightly dilute the iron 

oxide, the dilution is not sufficient to make the material untraceable (see Backes 2009).  

Chemical characterization studies typically examine major and minor trace elements 

relative to the sample.  In this case, characterization of rock art paint and archaeological 

recovered ochres require distinguishing the geological iron-oxide mineral from outside 

factors (i.e., clay, silicates, binders).  This also includes substrate material where the 

pictograph was applied (Eerkens et al. 2012).  Focusing on elements relative to iron or 

characteristic of a source allows establish defined chemical groups from the data. 

 Alternate Techniques and Methods 
 

Over the years, researchers have introduced many analytical techniques to 

examine the chemical structure of archaeological materials such as lithics, pottery, bone, 

and pigments.  Some of the more common methods used in archaeology include x-ray 

fluorescence (XRF), x-ray powder diffraction (XRD), instrumental neutron activation 
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analysis (INAA), scanning electron microscopy (SEM), and inductively coupled plasma 

mass spectrometry (ICP-MS), to name a few.  Although each method and analytical 

technique is designed with its own strength to approach a series of matrices and 

problems, each method can have some limitations.  Ultimately, the selection of an 

analytical technique should be based on the designed research question. 

 Instruments like SEM, XRD, and pXRF have proven suitable in a range of 

studies.  However, certain trace elements can sometimes go undetected by the limits of 

these instruments.  This can be problematic when dealing with geochemically variable 

material (Fraser-Shapiro 2007; Hughes 1998; Pollard et al. 2007; Speakman and Neff 

2005) and identifying transition metals found in pigments (Speakman and Neff 2002: 

138) can be useful in provenience studies.  

Although these instruments are typically successful when working with 

homogeneous minerals such as rhyolite, obsidian, metals, among other things, precision 

of some characterization techniques (i.e., pXRF) can decrease with samples smaller, 

thinner (less than 1cm), or when they are less homogeneous (see Guthrie 2015; Fraser-

Shapiro 2007).  Heterogeneous materials such as pottery, prepared paints, and crystalline 

rocks can require repeated chemical readings (i.e., pXRF, LA-ICP-MS) to compensate 

for its chemical variability and generate a representative chemical composition (Guthrie 

2015).  Only some, such as LA-ICP-MS, provide the ability to accurately target specific 

areas of interest using a camera.   

Others methods (i.e., INAA) are considered amongst the powerful compositional 

analytical techniques available (Fraser-Shapiro 2007:70) recognized as the “reference 

method” when new methods are developed or other instrument produce unsuitable or 
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unclear results (Glascock 2015).  Unfortunately, the extensive level of preparation 

required is destructive and not suitable for analyzing paints used on pottery or rock art.  

Since INAA requires large samples, preparation of samples by homogenizing them into a 

powder is a common practice for examining pottery and geological hematite but is not 

recommended for rock art fragments containing pictograph paints.  In some cases, use of 

tools such as a tungsten-carbide drill to remove contamination build-up on ceramic clays 

is useful to eliminate unwanted minerals (see Glowacki 1998), but can be damaging to 

paint samples (Speakman and Neff 2002).   

Only a limited number of methods (i.e., pXRF) are non-destructive and require 

little to no sample preparation, capable of analyzing materials such as lithics, paints, 

ceramics in situ. 

Despite the minor laminations of certain instruments, use of these tools have 

proven suitable in finding geochemical variation, especially when used in conjunction 

with other instruments.  Therefore, is important to select the instrument based on research 

question and availability of resources such as “time, money, and laboratory access” 

(Frasier-Shapiro 2007:4). 

LA-ICP-MS 
 

Laser ablation inductively coupled mass spectrometry (LA-ICP-MS) is a multi-

component analytical method that has the capability of detecting the chemical 

composition and elemental structure of geological and archaeological specimens.  The 

combination of laser ablation (LA) and inductively coupled plasma-mass spectrometers 

(ICP-MS), forms an instrument with extreme sensitive microprobe capabilities (Frasier-

Shapiro 2007).  LA-ICP-MS can obtain compositional data for up to 50-60 elements or 



108 

about 130+ isotopes, including rare earth elements that can be useful in distinguishing 

materials by chemical groups (see Neff 2012:830; Speakman 2015; Speakman and Neff 

2002).  This instrument has sensitive microprobes capable of detecting most elements in 

the periodic table (Speakman 2016). 

When using LA-ICP-MS, a sample(s) is placed inside a chamber to be ablated by 

a laser.  Once in the chamber, a camera equipped within the laser ablation instrument can 

project the sample through a computer screen, allowing the analyst to target a selected 

point on a surface as small as 0.01mm in diameter and to a depth of about 5 microns 

(Backes 2009; Fraser-Shapiro 2007).  The magnifying digital camera on the laser ablation 

unit can be used to target any specific area of interest such as slips, glaze, and paints, 

including cracks and crevices where concentrations of paint may have accumulated (see 

Backes 2009).  Once an area is targeted, the laser can scan or ablate samples in series of 

fine spots, lines, or raster patterns.   

The parameters of the laser (i.e., beam size, laser intensity or applied power), and 

scan speed per second (repetition rate and hz), and rate (scan speed) can be manually 

altered to allow the user some level of control when working with specific material.  This 

is useful when dealing with samples with variable heterogeneous, or unconventional 

matrices such as rhyolite, chert, glass beads, red ochre, slips of pottery, glaze, and rock 

art pigments.  Control over the parameters can help reduce ablating through specific 

layers such as paints or slips and detecting unwanted readings from underlying material. 

When running the analysis, a photon laser is emitted ablating the targeted area, 

releasing particles which are introduced into the ICP-MS torch by a stream of helium or 

nitrogen, and ionized by argon gas (Backes 2009:7; Speakman 2015; Speakman and Neff 
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2002).  The microanalysis of laser ablation helps extract materials contained within the 

data matrix of the sample.  The ionized material is then accelerated and filtered through a 

series of ion lenses, an electrostatic analyzer, and measured through time-of-flight 

(Speakman and Neff 2002).  The charged ions are then weighted, differentiating by 

atomic mass and charge, and counted, providing the isotopic value and compositional 

data for all chemical elements detected within material (Backes 2009; Pollard et al. 2007; 

Speakman 2015).  

Many of the analytical instruments previously discussed tend to treat and scan 

material(s) as homogeneous.  While materials like obsidian can be chemically consistent 

during ablation of specific spots, heterogeneous materials like pottery, paints, red ochre, 

pottery slips or glaze face challenges due to its chemical and/or spatial variation and 

number of unknowns within the sample (see Speakman 2015).  Therefore, similar to 

pXRF, testing these materials through LA-ICP-MS can require multiple laser scanning or 

readings to produce an average composition of the material.  The ability to test multiple 

points of the target area, adjusting the intensity and size of the fine laser allows for better 

accuracy makes laser ablation (LA) a powerful microprobe for analyzing heterogeneous 

material (see Backes 2009; Fraser-Shapiro 2007:72; Speakman and Neff 2002).   

LA-ICP-MS has distinct and powerful advantages over other analytical methods 

(i.e., INAA, XRF, SEM).  Unlike INAA, samples selected for ablation require minimal 

preparation and experience minimal damage by the laser.  LA-ICP-MS is capable 

“distinguishing minerals from organic paints” (Neff 2012; Speakman and Neff 2002).  

Speakman (2015) also indicates that aside from detecting elements like, Pb, Bi, Mg, and 

P (immeasurable by INAA), LA-ICP-MS can greater detect elements such as Ni, V, Sr, 
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Sb, Ba, Zr better than INAA.  When analyzing the chemical composition of constituents, 

detection of distinctive elements can produce unique patterns useful in distinguishing 

mineral sources, possible binders, and other additives found in paints.  Therefore, all 

detectable elements should be considered significant until determined non-related to 

specific research questions.   

Ochre Studies in Archaeology 
 
 Studies directed in characterizing geological sources of hematite and ochre and 

examining prehistoric paints are widespread and have typically relied on a range of 

instruments and analytical procedures.  Among some of the more notable studies related 

to this analysis, Erlandson et al. (1999) was able to distinguish ochre from several sources 

in the United States using particle-induced X-ray emission (PIXE).  The study 

determined that although there is wide geochemical variation between sources, each 

ochre source could be geochemically distinct (Erlandson et al. 1999:524).  Popelka-

Filcoff et al. (2007) and Popelka-Filcoff et al. (2008) examined ochres to identify 

chemical differences between various sources through the use of INAA and XRF.  They 

examined a combination of major and minor trace element patterns detected from the 

ochre sources, indicating the range of differences between spatially distributed sources.  

These studies additionally addressed the challenges of analyzing ochres, distinguishing 

between iron oxide and other ingredients such as clays and silicates using multivariate 

statistics.  Ultimately, these studies showed that ochre could be distinguished and used 

for provenience analysis by chemically characterizing and finding geochemical trends 

within and between sources. 
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 XRF and pXRF on rock art paints in South Central California and the Western 

Great Basin have provided a wide range of information regarding the production, 

variation of pigments, and sources (Bedford 2013; Whitley and Dorn 1984).  Whitley and 

Dorn’s (1984) chemical analysis study on rock art pigments using XRF determined that 

the acquisition of red ochre and white pigments at three separate rock art sites in the Coso 

Region was not always conducted at Coso Hot Springs, despite its accessibility.  

Although Coso Hot Springs is documented as a source of procurement, the authors 

indicate that other sources may have also been quarried from and used in the production 

of rock art.  Bedford’s (2013) study on five Chumash pictograph sites in South Central 

California with pXRF was successful in chemically identifying a wide range of pigments.  

The study indicated that multiple pigments and ochres were used at a given site, 

sometimes within a single motif, applied raw or wet using different components.  

However, Backes’ (2006) unpublished pilot study on pictograph pigments proved 

encouraging for this study, indicating that chemical characterization of prehistoric paints 

and detection of trace elements suitable for provenience analysis was possible through 

LA-ICP-MS. 

Rock Art Paints 
 
Paint Sample and Removal Process 
 
 The rock art paint samples analyzed in this study were collected directly from the 

selected pictographs displaying specific condition around the Agua Dulce Village.  Prior 

to the collection of samples, various rock art motifs at various sites were examined to 

strategize the removal of specimens.  Several factors such as rock art condition, sample 

size, sample removal strategy, and sample prying tools, were taken into consideration 
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prior to submitting research proposals and proceeding with the removal.  This study was 

made possible with permission, support, and representative supervision of the County of 

Los Angeles Department of Parks and Recreation and The Fernandeño Tataviam Band of 

Mission Indians.   

Out of the twelve archaeological sites containing pictographs, eight (CA-LAN-

362, 365, 366, 367, 374, 375, 363, 1962) were selected for this study.  A total of 21 red 

paint samples from the eight sites were removed with a minimum removal of 2 

representative samples from each site.  Samples removed measured between 1.5mm 

(0.05”) and 5mm (0.2”), with a thickness of 1-4.5mm (0.18”).  Two exfoliated smoke 

blackened samples from CA-LAN-365 were obtained from the floor of the rock art 

shelter and subjected for analysis as well.  LA-ICP-MS can read signatures from 

specimens as small as 0.01mm-0.05mm with the use of a magnifying camera.  

The selected area of rock art containing paint was removed using a specialized 

thin steel needle and a micro-blade.  Samples were removed from corner areas of the 

images or from areas on the verge of exfoliation whenever possible.  Measures were also 

taken to avoid disintegration of the rock art paint samples after removal by storing them 

in well protected and padded vials suitable for transportation and curation.  

Substrate Samples  
 

Samples of the rock art panel not modified by the application of paint were also 

collected and examined through LA-ICP-MS.  Since the application of paint or slips can 

be fairly thin on pottery or rock art, the use of lasers can ablate through layers of interest.  

This is especially true during pre-ablation because it is difficult to measure the amount of 

contamination removed by the laser.  If the layers of interest are thin, the laser can ablate 
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through the paint and produce unwanted readings from the substrate material.  Therefore, 

it is important to assure that the ablation of the paints was not affected “in any way” by 

the underlying substrate material (Backes 2006: 3).  Chemical changes between modified 

and unmodified areas are useful in distinguishing between paint samples and the substrate 

material (Eerkens et al. 2012:54-55). 

Curated Archaeological Sample Collection 
 

Samples of red ochre recovered from previous excavations around Vasquez Rocks 

and housed at the Natural History Museum of Los Angeles (NHM-LA) and California 

State University, Northridge (CSUN), were obtained for analysis.  Because red ochre 

could have been introduced from various sources and different means of acquisition, the 

analysis is capable of detecting variation useful in distinguishing between chemical 

groups.  A portion of the artifacts were recovered between 1967 and 1970 by an 

archaeological field school from San Fernando Valley State College [currently CSUN] 

led by Dr. Charles Rozaire of the Museum of Natural history of Los Angeles.  Another 

portion of the artifacts was recovered from bulldozed and displaced piles of back-dirt, 

and looted piles of artifacts recovered near the Agua Dulce Village.  It is unclear of why 

or how the collections were divided, but the analysis of one collection would be 

incomplete without the other (also see Garza 2012). 

A total of 58 archaeological red ochre samples were collected for chemical 

analysis.  46 samples were obtained from the NHM-LA and 12 from CSUN.  Most of the 

artifacts were recovered in stratigraphic levels during early excavations led by Dr. 

Rozaire at CA-LAN-361, 362, 364, 365, and 369, meanwhile, others were collected from 

the pushed landfill at CA-LAN-361.  Many of the sites excavated are habitation sites 
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associated with a series mortars, pestles, lithic flakes, debitage, projectile points and 

beads, among other things.  Out of the five sites where red ochre was recovered, three 

(CA-LAN-362, 364 and 365) have rock art components.  

Reference Source Samples 
 

In order to determine if sources of red pigment could be distinguished chemically 

and associated with the rock art paints and archaeologically recovered red ochre, samples 

of pigment were collected from three distinct sources.  A total of 5 samples of red ochre 

were collected during a geological survey along trails from the Frazier Park region, 

approximately 45 miles away from Vasquez Rocks.  A total of 4 samples of red ochre 

were provided by archaeologists at CSU, Los Angeles from a source in San Nicolas 

Island, approximately 100 miles away from the from Vasquez Rocks.  Lastly, 6 samples 

of a red pigment mineral collected from within banded layers of rock around Vasquez 

Rocks were sampled as a red ochre pigment.  Unfortunately, only 2 ochre samples from 

Vasquez Rocks were suitable for laser ablation because the other samples were too soft 

and disintegrated during ablation.   

It is possible that other geological minerals could have been used to produce 

pictographs (see Avila et al. 2010; Reeves et al. 2009).  However, this study is focused on 

the procurement and use of red ochre in particular.  Therefore, all archaeological and 

reference source materials samples were subjected to attribute analysis by geological 

standards and cross examined with geological collections of red ochre.  The presence of 

other red ochre sources around Southern California has been reported but could not 

relocated during the geological survey of the study.  
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Paint Sample Preparation and Analysis 
 

LA-ICP-MS analysis was conducted at the Institute for Integrated Research in 

Materials, Environment, and Society (IIRMES) at California State University, Long 

Beach, over a time span of three days by the author under the supervision of Dr. Hector 

Neff and Laboratory Assistant, Tim Garfin. 

All samples obtained for this study were analyzed using a New Wave UP213 laser 

instrument.  It is a solid state, Nd:YAG pulse laser that produces laser light with a 

wavelength of 213nm.  Because painted areas were sometimes faint within a few 

samples, concentrated areas of interest were selected and pre-programed for ablation 

under high-magnification.  Various test runs were performed to find the proper 

parameters and assure the laser did not completely ablate through the rock art paint 

samples.  Under the given conditions of samples, the data was collected using a 75-

micron laser spot diameter, operating at 60 percent power, with a scan speed of 20 

microns/second, and a repetition rate of 10 shots per second.  To lessen the possibility of 

background noise or surface contamination hindering the results, instead of cleaning 

samples before analysis, pre-ablation through a low-power pass of the laser was 

conducted prior to data collection (also see Backes 2009; Neff 2012).  The parameters set 

by Dr. Hector Neff were arranged to allow the mass spectrometer to detect enough 

information to produce acceptable results. 

During preparation, all samples larger than 1cm were reduced to size (.5cm -.9cm 

dimension), mounted into glass slides held by museum wax, and entered into the 

chamber.  In addition to the study samples, five reference standards used for quality 

control were also mounted with each slide (SRM614, SRM612, SRM610, Glass Buttes 
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obsidian, and Ohio Red Clay) and ablated as reference for calibration.  The rock art 

samples were not cleaned during preparation to avoid removing or scraping through trace 

elements within the paint.  However, all samples were pre-ablated for five seconds on a 

case-by-case basis with a low powered laser to remove any contamination that may have 

accumulated on the exterior.  The samples were numbered and ablated (for 10 to 20 

seconds) in order as a set, scanning through the standards at the start and end of each set.  

Each sample was ablated three times and averaged to obtain a representative chemical 

concentration.   

The LA-ICP-MS detected concentrations of 58 major and minor elements for all 

samples including Li, Be, Na, Mg, Al, Si, K, Ca, Sc, Ti, V, Cr, Mn, Fe, Ni, Co, Cu, Zn, 

Ga, Ge, As, Rb, Sr, Y, Zr, Nb, Mo, Ag, Cd, Sn, Sb, Te, Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, 

Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Re, Au, Tl, Pb, Bi, Th, and U11.  The raw 

data was processed and calibrated using the five external standards through the Gratuze 

method (Gratuze 1999; Gratuze et al. 2001; Neff 2012) to correct background noise and 

normalize isotope abundance.  This is done by standardizing the raw counts to that of a 

single element (internal standard), such as silicon or aluminum.  Individual elements are 

then calculated to produce the parts-per-million (ppm) for all 58 measured elements.  The 

calibration of data was conducted by Dr. Hector Neff and provided to the author to be 

processed through multivariate statistical procedures. 

 Once analysis is fully complete, all rock art paints, archaeological red ochres, and 

red ochre samples from the Vasquez Rocks, Frazier Park, and San Nicolas Island sources 

examined in this study will be housed at the Natural History Museum of Los Angeles 

                                                
11 Note: See Appendix A for the abbreviation meaning of the elements.   
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(NHM-LA) for future reference.  A number of archaeological red ochre samples obtained 

for analysis will be returned to its original collection at CSUN. 
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Chapter 7: Quantitative Data Analysis 

 The data collected from the LA-ICP-MS analysis was processed through a series 

of thorough statistical methods to examine accuracy of the results.  To begin, results from 

each of the three distinct ablations (replicated analysis) taken from each sample were 

calibrated using the Gratuze method, standardized with the known reference samples, and 

averaged (see Gratuze 1999; Gratuze et al. 2001; Neff 2012).  This holistically processed 

data was filtered to remove elements that registered below detection limits of the LA-

ICP-MS and to determine the elements that are associated with iron.  In doing so, all 

elements detected from each ablation were examined individually for the possibility of 

outliers or negative results.  In some occasions, aberrant data from each of the three 

distinct ablations were inspected, corrected, or removed, re-averaging the remaining two 

results.  This assisted in correcting elements with an extensive range of variability and 

elements that are considered “true statistical outliers” (Eddy 2013:56). 

The parts-per million (ppm) data was inspected through heat-maps and Euclidian 

distance hierarchal graphs (dendrogram) to find preliminary chemical patterns.  The data 

was additionally scrutinized through a two-tailed Pearson’s correlation test to see which 

elements correlated negatively with iron within the 85-90% confidence interval. 

Once the data was filtered, it was possible to examine a range of elements relative 

to iron oxide and inspect trace elements to find chemical patterns between different 

datasets (see Popelka-Filcoff et al. 2007, Popelka-Filcoff et al. 2008; Backes et al. 2012).  

This included finding relation between: pictograph pigments from different sites, 

pictograph pigments from different sites and red ochre sources, and red ochre sources and 

archaeologically recovered ochre.  A few of the elements detected were questioned as 
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possible paint diluents and/or components like binders and vehicles, but were eventually 

highlighted and set aside for future research.  

Out of the 58 elements detected through LA-ICP-MS, 31 were considered suitable 

for chemical characterization analysis and provenience analysis based on pattern forming 

chemical signatures.  Close inspection of the data indicated that specific elements 

strongly correlated with iron, making them useful in observing differences and 

similarities between distinct datasets.  The 31 elements retained consist of: Mg, K, Ca, 

Sc, Ti, V, Cr, Mn, Fe, Ni, Zn, Ge, As, Rb, Sr, Y, Zr, Mo, Sb, Cs, Ce, Gd, Tb, Dy, Ho, Er, 

Tm, Yb, Lu, Pb, U.  The elements not used in the provenience component of this study 

consist of: Li, Be, Na, Al, Si, Co, Cu, Ga, Nb, Ag, Cd, Sn, Te, Ba, La, Pr, Nd, Sm, Eu, 

Hf, Ta, W, Re, Au, Tl, Bi, Th.  These elements were excluded from multivariate analyses 

targeted at identifying relationships between datasets; however, some (i.e., Na, Al, Si, K, 

Ba) were occasionally used to conduct bivariate plots analyzing the distinction between 

rock art paints and rock substrate. 

Although transformations are not required for all data analysis, it is essential that 

some form of variable scaling be employed to avoid uneven comparisons of elemental 

concentrations in statistical analysis (see Neff 2002).  Converting the data into ratios of 

Fe (iron) is used in other red ochre provenience studies (i.e., Popelka-Filcoff et al 2007; 

Popelka-Filcoff et al. 2008) and pottery pigment studies (i.e., Backes 2009; Backes et al. 

2012).  However, after comparing the data in ratio and raw form, it was determined that 

the data in this study was best represented when Fe did not drive the majority of 

variability in multivariate statistics.  In addition, the data was tested and examined in 

Log-10 to normalize elemental concentrations, which adjusts skewed distributions and 
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avoids calculating negative replacement values (Murrap 2010:5; Truncer et al. 1998: 34; 

Neff 2002).  Unfortunately, this transformation caused the results and plot graphs to 

appear misconstrued and was determined to be unsuitable for use in proper group 

identification for this data.  Since GAUSSS automatically normalizes the data, all 

analysis was conducted using ppm data.  In some cases, selected elements with 

excessively high ppm results were normalized through dividing ppm by 10,000 

(ppm/10,000) to provide useful representations of the data during inspection.   

The results generated from the LA-ICP-MS analysis were examined using 

bivariate analysis, Euclidian Distance Hierarchal Analysis (dendrogram), Principal 

Component Analysis (PCA), Canonical Discriminant Analysis (CDA), and Mahalanobis 

Distance Analysis (MDA).  The data presented in this study was processed and analyzed 

through Microsoft Excel and GAUSS statistical software, available through the 

Archaeometry Laboratory at the Missouri University Research Reactor (MURR).  The 

statistical software was written by Dr. Hector Neff and updated by Archaeometry 

Laboratory members William Grimm, Danielle Hauck, and Michael Glascock.  The 

program is intended to assist with statistical pattern-recognition of compositional data for 

provenance studies.  All data sets were separated and placed into dataset groups based on 

sample type, site, or source location. 

Bivariate Analysis 
 
 Various bivariate scatterplots were created to examine the elemental differences 

and similarities between groups through a two-dimensional ‘window’.  Bivariate plots are 

used to compare the relationship of detected elements for two or more dataset groups.  

All elements were examined, creating hundreds of bivariate plot graphs on Excel and  
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GAUSS.  Scatterplots that best represented patterns in the data indicated which elements  

should be investigated further to address various research questions (see Neff 2002).   

Euclidian Distance Hierarchal Analysis 
 
 Each sample in a dataset was compared against all other samples in the same 

dataset and then compared against samples in other relevant dataset groups through 

Euclidian distance hierarchal analysis.  The preliminary analysis produces a dendrogram 

showing the distance and chemical relation of one sample to the next.  Samples 

displaying some level of relation to other samples can be placed into tentative chemical 

groups based on shared chemical characteristics for further inspection (Murrap 2010). 

Principal Component Analysis 
 

To identify relationships between source (known) groups and archaeological 

(unknown) groups, various pattern-recognition statistical methods were used through 

GAUSS.  

Principal Component Analysis (PCA) is a pattern recognition technique that uses 

mathematical calculations to reduce dimensionality of multivariate data.  By compressing 

dimensionality into fewer variables or principle components, the method can explore the 

underlying relationships of known and unknown groups (see Fraser-Shapiro 2007:86).  

The first principle component accounts for the maximum variance within a single 

multidimensional direction and all succeeding components gradually account for less 

variance (Murrap 2010:9).  Each PC created can then be graphically displayed through 

bivariate scatterplots. 

The PCA data presented in the results section was determined by calculating the 

variance-covariance matrix of the merged and transformed (PPM – log-10) elemental 
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dataset.  The program statistically replaces any missing values within each group, merges 

all dataset groups, and automatically transforms the data to log-10 prior to conducting 

any calculation.  The PCA factor scores generated were used to form tentative groups 

assessments, showing the relation between archaeological samples and known source 

groups. 

Canonical Discriminant Analysis 
 

Tentative groups formed by the PCA can be examined and evaluated using 

Canonical Discriminant Analysis (CDA).  Much different than PCA, CDA is a 

multivariate technique that produces a series of calculations to further separate elemental 

group members in multivariate space (Backes 2009; Murrap 2010).  In other words, it 

assesses the strength of group separation.  During CDA, data is statistically calculated 

and averaged using Mahalanobis distance (distance between sample and group centroid), 

replacing any missing values and transforming the data to log-10 to normalize the 

distribution.  The results generated represent CD weighting factors, listing components of 

the original elemental variables in descending order similar to PCA.  The first CD 

function accounts for the maximum variance between the hypothesized groups and all 

succeeding components gradually account for less variance.  These components represent 

the highest variability between each hypothesized group.  

 Once the CDA calculates the transformation matrix, the variability of groups and 

subgroups can be examined in scatterplots graphs (Murrap 2010).  These groups are 

represented as a cluster of points and are based on the relation between samples and the 

mean of each group.  The mean of each group is a centroid where points that are related 

cluster around.   
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Mahalanobis Distance Classification 
 
 In order to evaluate the probability of group membership, the data was also 

examined using Mahalanobis Distance Classification (MDC) to determine the likelihood 

that the samples analyzed are part of one or more chemical compositional groups.  The 

procedure assists in determining group association by measuring the distance of each 

individual sample (point) from the group mean, or centroid.  The procedure uses the 

variance-covariance scores from PCA or CDA to minimize the distance between samples.  

Reducing the dimensionality of samples allows for a more defined relationship between 

unknown archaeological samples and known source groups.  

 The use of Principal Component Analysis, Canonical Discriminant Analysis, and 

Mahalanobis Distance Classification is common in provenience studies (i.e., Backes 

2009; Eddy 2013; Frasier-Shapiro 2007; Popelka-Filcoff et al 2008).  PCA provides the 

ability to determine structure and form groups within a given dataset, while CDA and 

MDC serve to evaluate and determine the probability of memberships.  CDA and MDC 

serve to cross-validate the tentative groups formed by PCA.  Results generated from the 

analysis were occasionally corrected to stabilize the data on a case-by-case basis prior to 

conducting any calculation. These corrections include the removal of abhorrent sample 

data as mentioned earlier, as well as the removal samples, which prove to be outliers, 

from statistical analysis.  In this analysis, CDA scores were used to verify PCA results 

and determine association between archaeological samples and source groups. 
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Chapter 8: Results 

LA-ICP-MS was employed to chemically analyze a total of 90 primary samples 

consisting of archaeological and geological materials.  Results were generated for 21 

samples of red paint obtained from eight rock art sites and 58 samples red ochre 

archaeologically collected from the Agua Dulce Village.  Additionally, 11 reference 

source samples of red ochre were collected and analyzed from Frazier Park, San Nicolas 

Island, and Vasquez Rocks.  The goal of this study is to understand the chemical structure 

and variation of rock art pigments at the Agua Dulce Village, gathering enough data to 

examine its relations to the archaeologically recovered pigments and reference sources of 

red ochre using LA-ICP-MS.  The results generated from the analysis of the data are 

presented in two sections in this chapter. 

The first section of this chapter examines the chemical composition of the 21 rock 

art paint samples collected from the eight sites.  The paints from each site are individually 

examined and then compared against each other and the substrate material.  This 

examination is intended to confirm that the chemical signature of the paint was not 

affected by the host rock, comparing between culturally modified and unmodified areas 

of the panel.  The results generated are then graphically displayed with bivariate 

scatterplot graphs and principal component analysis.  Chemical signatures directly 

associated with the paints can be better examined and compared against other paint and 

pigment samples at a given site.  

In the second section, reference source samples of red ochre from Frazier Park, 

and San Nicolas Island, and Vasquez Rocks are compared and chemically distinguished 

through multivariate statistics.  The three source samples are then compared against the 
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21 rock art paint samples and 58 archaeologically recovered red ochre fragments from the 

Agua Dulce Village to determine the probability of group relation.  These results are 

graphically displayed using Principal Component Analysis (PCA) and Canonical 

Discriminant Analysis (CDA) to show the extent of chemical variation between all 

samples and determine the level of relation of unknown and known groups.   

A number of analytical techniques have proven to be valuable tools in 

archaeology to examine the chemical composition of geological and organic material 

such as prehistoric paints.  LA-ICP-MS is employed in this study to examine the 

chemical composition of rock art paints and selection of ochre by early Native Americans 

residing in the Vasquez Rocks region.  Interpretations of the results are based on rigorous 

examination and multiple outcomes generated from the raw data. 

Section 1: Pictographs and Substrate Results 
 

Out of the 58 elements detected using LA-ICP-MS, 21 were deemed useful to 

distinguish between paint samples and substrate material during the first section of this 

analysis.  Selection of these major and minor elements was based on the relation of each 

variable to iron and unique counts detected in paint material not represented in the 

substrate material.  These elements include: Na, Mg, Al, Si, K, Ca, Sc, Ti, V, Cr, Mn, Fe, 

Ni, Zn, AS, Rb, Sr, Cs, Sb, Ba, and Pb12.  Below are various figures and tables that 

graphically display the results and indicate the level of relation between the paints and 

substrate material based on elemental value.  

Bivariate scatterplot graphs were produced comparing iron (Fe) against 

manganese (Mn), and iron (Fe) against zinc (Zn).  These elements proved to be relative 

                                                
12 Na, Al, Si, K, Ba not used in the final PCA or CDA against reference groups. 
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during cross-examination of pigment data from various sites.  Although samples from 

each site do not always illustrate a direct overlap, interpretation of the pigment results 

were generated in conjunction of results obtained through heat-map analysis, Euclidian 

distance, and principal component analysis. 

As previously mentioned, multiple paint fragments were collected from different 

sites and analyzed three times, averaging the results to produce a representative point.  

Since many of the selected images were produced using a single hue of red, there was no 

need to remove multiple samples.  Individual pictograph motifs at the Agua Dulce 

Village don’t appear to have been retouched with additional painting over time such as it 

is seen Chumash areas (see Bedford 2013).  In one occasion, two smoked black 

fragments were collected from the shelter floor and ablated to compare against its natural 

substrate surface.  

CA-LAN-362 
 

Two paint samples from motifs situated on different panels at CA-LAN-362 were 

selected for LA-ICP-MS analysis.  Test sample R1 sits inside a shelter formed by one 

rock slab falling over another and creating a small chamber with openings in a southwest 

direction.  The motif depicts several diagonal black lines superimposed by red paint.  The 

black lines and red paint were positioned over areas that were previously smoked black.  

The R1 sample is a bright red fragment that was applied directly over a black area in the 

upper center of the motif (see Figure 8-1).  It is unclear if the smoke black background 

and superimposed red image were employed during the same event or during different 

events.  The use of laser ablation made it possible to target some pockets of red paint 

where the black modification was least represented.  
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Test sample R2 is discretely situated adjacent from test sample R1 in the 

southwest end of CA-LAN-362.  The panel contains one amorphous red pictograph that 

has been highly damaged by natural weathering.  The R1 sample was removed from the 

exfoliating area in the center of the motif (see Figure 8-2).  

 
Figure 8-1: CA-LAN-362: Test sample R113 

 

                                                
13 In the following photos, areas where the paint samples were collected are marked with a red 
box.   
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Figure 8-2: CA-LAN-362: Test sample R2 

 
LA-ICP-MS data gathered from paints R1, R2, and substrate material (Sub362) 

indicates a range of chemical differences between the two groups (paint and substrate).  

Visual analysis of R1, R2, and Sub362 immediately show richer levels of iron (Fe) in 

pigment used in paint samples than in the substrate material.  This example is represented 

in Figure 8-3, which compares detected levels of iron against manganese and graphically 

shows R1 and R2 with higher levels of iron than Sub362.  However, detected levels of 

manganese from both groups slightly overlap.  Because detected levels of manganese 

within substrate samples at most sites are typically low, the overlap is a possible indicator 

of the wide variation of manganese within the pigment from the paint samples.  In 

contrast, Figure 8-4 compared detected levels of iron against zinc showing higher levels 
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of zinc in Sub362 indicating a separation between the both groups.  Examination of the 

data suggests the paints used were likely produced using an iron-based pigment such as 

red ochre.   

 Comparison of chemical elements through bivariate scatterplot graphs and 

hierarchical cluster graphs indicated R1 and R2 having a stronger commonality to each 

other than to Sub362.  Additionally, the raw data14 showed more variation within the rock 

art paints than in the substrate material.  Therefore, anything outside the chemical 

parameters of the substrate material served in distinguishing paint material at CA-LAN-

362.   

Visual examination of the data shows R1 with high levels of Mg, K, Ca, Ti, V, 

Mn, Fe, As, Sr, and Ba, and R2 with high levels of Mg, Ca, Cr, Fe, As, Sr, Cs and Pb.  

However, only detected levels of Mg, Ca, Fe, As, and Sr in R1 and R2 surpass those of 

Sub362.  Although there is some overlap between both groups, substrate material at CA-

LAN-362 is driven by high levels of Na, Al, Si, Sc, Ni, Zn, Rb, and Sb    

Statistical analysis indicates that R1 and R2 have a strong chemical relation in 

various elemental categories.  Primary elements where R1 and R2 relate include: Mg, Al, 

Ca, Sc, Ti, Fe, Zn, As, and Rb.  Other elements detected in R1 and R2 indicating a lesser 

relation is perhaps the result of changes in paint processing, introduction of other 

additives, or disintegration of rock minerals.  Analysis comparing the rock art paints and 

the underlying substrate indicate that, none of the pigments were inadvertently influenced 

by the chemical composition of the underlying rock.  Therefore, based on the results 

obtained from R1 and R2, it is probable that both paints were produced using a relatively 

                                                
14 Raw data = pre-averaged data 
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similar geological mineral, either from the same source or same regional deposit related 

to hematite or red ochre.  Although one group of red paint is currently present, further 

analysis is required to examine if other red pigments were used at CA-LAN-362. 

 
Figure 8-3: Bivariate scatter plot graph of iron and manganese. 

Illustrates separation between rock art paints (R1, R2) and substrate. 
 

 
Figure 8-4: Bivariate scatter plot graph of iron and zinc. 

Illustrates separation between rock art paints (R1, R2) and substrate. 
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CA-LAN-365 
 

Paint samples from two motifs along the roof of the rock shelter were selected for 

chemical analysis at CA-LAN-365.  The red pictographs are superimposed over a 

smoked black background seen throughout most of the panel.  As a result, selection and 

analysis of red paints required targeting areas where black is least represented.  The use 

of pigment and style at CA-LAN-365 suggests that several motifs in the panel received 

the same attention during production, possibly produced during the same event.   

Situated over a smoked black area, test sample R3 was removed from a 

pictograph depicting two solid red lines in between irregular blotches of faint to bright 

red paint.  This sample was taken from the exfoliating edges of the pictograph (see Figure 

8-5). 

Test sample R4 was removed from a pictograph depicting a combination of 

spoked lines, one vertical line, a solid coarse circle connected by solid dots in between 

other amorphous shapes superimposed over a smoked-black area.  

In addition to the red paint samples, two smoked black samples obtained from the 

floor of the shelter were collected.  The samples were ablated to examine the level of 

chemical variation and compared against the substrate material. 
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Figure 8-5: CA-LAN-365: Test sample R3 

 
 

 
Figure 8-6: CA-LAN-365: Test sample R4 
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  Data generated for the paint and substrate samples at CA-LAN-365 detected a 

range of differences and similarities amongst R3, R4, and Sub365.  Most notably, distinct 

levels of iron were detected between R3 and R4.  Figure 8-7compares detected levels of 

iron against manganese graphically showing the iron distinction between R3 and R4, but 

also showing higher levels of manganese in Sub365.  Observation of the raw data shows 

that iron levels in R3 and R4 are consistent except for one low count in R4, which 

misconstrues the final averages.  The elevated levels of iron and associated elements 

indicate use of an iron rich mineral in the production of R3 and R4. 

Comparison between detected levels of iron and zinc indicate some chemical 

overlap between R3, R4, and Sub365.  Figure 8-8 is an example of the high chemical 

variation amongst paint samples, suggesting that zinc is not always a suitable element to 

distinguish between modified painted areas and substrate material.  Other elements 

detected from Sub365 that overlap between R3 and R4 include Mg, Al, Ca, V, Zn, and 

Sb.  Still, data suggests that paints in many cases contain more chemical variation that 

substrate material.  However, it is also possible that the laser ablated through the paint 

and detected substrate elements. 

Despite low levels of iron in R4, results from both R3 and R4 are sufficiently 

distinct from substrate material.  R3 and R4 equally contain elevated counts of K, Fe, Rb, 

Sr, Ba, and Pb; meanwhile, Sub365 contains higher levels of Na, Si, Sc, Ti, Cr, Mn, Ni, 

As, and Cs.  Data suggests that both paint and substrate groups do not share a definitive 

relation, making it easier to distinguish between the two.  

Results generated from the smoked black samples B1and B2 shows a slight 

difference in chemical pattern to that of the substrate material Sub365.  Figure 8-7 and 8-
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8 graphically indicate the smoked black samples B1 and B2 contain relatively low 

manganese, but slightly higher levels of iron and zinc than Sub365.  Examinations of the 

rock art panel suggest the black layer was blackened through smoke fire rather than 

blackened through the application of paint.  This interpretation is also based on low levels 

of Mn, and high levels of Ca, Re, and W detected within B1 and B2, which is 

occasionally indicative of a fired carbon based smoke from burning bone or wood.  

Except for Ca, the alteration of the natural surface through firing did not sufficiently alter 

the chemical structure of the black substrate samples to confidently distinguish against 

Sub365. 

Examination of paint samples R3 andR4 indicates that the two motifs share some 

level of chemical relation.  Although Figure 8-7 and 8-8 graphically place R3 and R4 

apart from each other based on distinct iron levels; linear chemical analysis, Euclidian 

distance hierarchal analysis, and principal component analysis suggest that the two 

samples are minimally different and likely part same chemical group.  While a single 

pigment source may have been used for the production of pictographs R3 and R4, overall 

results suggest that the two motifs were likely processed differently. 

Based on the results obtained, it is likely that a single pigment group or source 

was used in the production of R3 and R4.  Although both samples show some elemental 

differences, these differences can be the result of processing methods, addition of other 

ingredients, or decomposition of the geological mineral.  It is currently unclear if the 

underlying smoke black layer and pictographs were executed during the same event or 

produced during different periods. 
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Most motifs at CA-LAN-365 appear to have been executed around the same 

period due to the distinct style and execution of rock art present.  Comparison of the 

chemical elements additionally indicates that the same pigment was probably used to 

produce a major portion of the panel.  

  
Figure 8-7: Bivariate scatter plot graph of Iron and Manganese.  

Illustrates separation between rock art paints (R3, R4), smoke black 
surface (B1, B2), and substrate/underlying surface (Sub365). 

 

 
Figure 8-8: Bivariate scatter plot graph of Iron and zinc. 

Illustrates some minor areas of overlap between rock art paints (R3, R4) 
and smoke black surface (B1, B2), and substrate material (Sub365). 
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CA-LAN-366 
 
 A total of five rock art motifs from two rock art panels at CA-LAN-366 were 

subjected to chemical analysis.  Test sample R5 is located in one of the largest rock art 

panels at CA-LAN-366. Photographic enhancement of R5 depicts a wavy row of red dots 

and dashes in a vertical and diagonal fashion (see Backes et al. 2009) (see Figure 8-9).  

Natural weathering and vandalism have damaged many of the images at this site, 

including R5.  

 
Figure 8-9: CA-LAN-366: Test sample R5 

 
Test sample R6 was removed from an area containing irregular botches of red and 

black paint along the southwest end of the main panel (see Figure 8-10).  The fragment 

collected was naturally spalling and easy to remove without damaging other intact areas. 



137 

 
Figure 8-10: CA-LAN-366: Test sample R6 

 
Situated along the same main panel at CA-LAN-366, test sample R7 was removed 

from a pictograph depicting a pair of red vertical lines above some amorphous dabs of 

paint (see Figure 8-11).  Photographic enhancement of the motif shows two vertical lines 

above a circle and three concentric semicircles. 

 
Figure 8-11: CA-LAN-366: Test sample R7 

 
  Located on another semi-rock shelter, test sample R8 was removed from an area 

depicting a red amorphous stain superimposed over a black surface (see Figure 8-12).  It 
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is unclear if the black area is caused by smoke or is part of the rock’s natural surface.  

Unfortunately, the amount of damage on the motif has made it difficult to make out what 

it once represented. 

 
Figure 8-12: CA-LAN-366: Test sample R8 

 
Test sample R9 was removed from a pictograph that depicts an elongated red 

stick-like anthropomorphic figure with upswept legs on the north-western portion of the 

main panel at CA-LAN-366 (see Figure 8-13).  The figure is situated near number of 

amorphous and intricate pictographs in red and white colors.  
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Figure 8-13: CA-LAN-366: Test sample R9 

 
The results generated from the rock art paints and substrate sample suggest that 

both groups are chemically distinct.  Bivariate comparison of iron against manganese and 

iron against zinc in Figure 8-14 and 8-15 graphically shows that Sub366 predominately 

falls short in levels of iron, manganese, and zinc when compared against the five rock art 

paint samples.  Sub366 contains low levels of Mg, Ca, V, Mn, Fe, Zn, Sr, Sb, Ba, and Pb 

and high levels of Na, Al, Si, Sc, Cr, Ni, As and Cs unlike most rock art paints (R5, R6, 

R7, R9), with the exception of R8.  Because overlap between paints and substrate group 

samples are minimal and include K, Ti, As, and Rb, data indicates the substrate material 

was not detected during the ablation of the paint samples 
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Data generated from the five rock art paints indicate there are at least two distinct 

pigment groups at CA-LAN-366.  Analysis indicates a strong separation between test 

samples R5, R6, R7, R9, and test sample R8.  Despite the fact that R5 and R8 equally 

share high levels of iron and low levels of manganese (see Figure 8-14), R8 distinguishes 

itself from other paints in various elemental categories such as Na, Al, Si, K, Ca*, Sc, 

V*, Cr*, Fe*, Rb, Ba, Pb*, and As*15.  In addition to Fe levels, elevated levels of V, As, 

and Pb levels found in R8 far surpass those of R5, R6, R7, and R9, suggesting that red 

ochre was obtained from more than one source for the production of rock art at CA-LAN-

366. 

The elemental counts detected from R5, R6, R7, and R9 share various similarities; 

however, close examination of the four paint samples also suggests that R5 is slightly 

different from other group members.  The use of linear pattern analysis, heat-maps, and 

principal component analysis highlighted unique differences in Si, K*, Fe, Rb*, and Ba* 

levels in R5.  Other elements statistically distinguishing R5 to some degree include K, 

As, Cs, Ba, and Pb.  When all samples are plotted using principal component analysis, R5 

is situated away from the group centroid, nearly outside the group ellipse16.  It is possible 

that R5, unlike R6, R7, and R9, was processed using a different binder or vehicle or 

detected some level of contamination during sample ablation.  

 Based on the results obtained from the five paint samples from CA-LAN-366, 

there are two definitive groups of red pigment present at the site.  The first group consists 

of R5, R6, R7, R9; and the second group consists of only R8.  Although R5 also plots 

away from the group concentration, further analysis is required to before labeling R5 

                                                
15 Elements followed by an * represent highly rich and distinct variables within the sample.  
16 See Appendix B: Figure A to see how pigments compare against each other in PCA space. 
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under a new subgroup.  Apart from the two red pigments detected, other colors present at 

the site not analyzed include black, white, grey, and yellow.  

Results indicate that different prehistoric pigments and possible binder recipes 

were present at CA-LAN-366 during prehistoric occupation of the site.  This may also be 

an indication that paint-processing techniques may have changed over time or that 

various groups of people carrying other pigments occupied the site at some point.  
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Figure 8-14 Bivariate scatter plot graph of iron and manganese. 

Illustrates separation between rock art paints (R5, R6, R7, R8, R9) and substrate Sub366. 
 

 
Figure 8-15: Bivariate scatter plot graph of iron and zinc. 

Illustrates separation between rock art paints (R5, R6, R7, R8, R9) and substrate Sub366. 
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CA-LAN-367 
 
 A total of three rock art motifs from two different panels at CA-LAN-367 were 

subjected to chemical analysis.  Test sample R10 was removed from a rock art panel 

containing a series of pictographs believed to be associated as part of a scene.  The panel 

depicts various vertical and diagonal lines forming anthropomorphic figures situated next 

to each other.  Below the anthropomorphic figures are two rows of short upright lines 

forming a circle like pattern.  R10 was removed from the head portion of an 

anthropomorphic figure shown in the upper right of Figure 8-16. 

 
Figure 8-16: CA-LAN-367: Test sample R10 

 
Situated in the far left of the main panel at CA-LAN-367 is an amorphous red 

motif that faces down to the shelter floor.  The motif is highly damaged by natural 

weathering, which makes it difficult to describe what the image once represented.  The 

sample was removed from an exfoliating area in the lower portion of the motif seen in 

Figure 8-17. 
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Figure 8-17: CA-LAN-367: Test sample R11 

 
Situated in the far south panel at CA-LAN-367, test sample R12 was removed 

from a pictograph depicting two semi-parallel vertical lines (see Figure 8-18).  Natural 

weathering damages the image; however, it has been noted that spalling of the rock 

occurred before paints were applied (Tabares et al. 2012b).  The image is situated in 

between other motifs including a zig-zag pattern, a lizard like motif, and vertical line 

designs (not shown in Figure 8-18).  

 
Figure 8-18: CA-LAN-367:  Test sample R12 
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Data generated for the rock art paints and substrate component suggest R10, R11, 

and R12 contain a wide range of chemical variation distinct from Sub367.  Comparison 

between detected levels of iron and manganese in Figure 8-19 graphically show paints 

with high levels of iron and manganese plotting away from the substrate component, 

which contains lower levels of both elements.  Figure 8-20 also shows paints containing 

higher levels of zinc.  Other detected elements with higher elemental levels in R10, R11, 

and R12 include Mg, Ti, V, Zn, and Sr which overall, indicate that an iron based mineral 

like ochre or hematite was used for pigment in the production of paints.  Although 

Sub367 uniquely contains distinct levels of Si, K, Sc, Cr, Ni, Cs, and Ba, the only 

substantial difference between paint and substrate material is the detected levels of iron 

(Fe) in the pigments that immediately distinguishes both groups.  

Because rock art paints contain a wide range of chemical variation, areas of 

overlap were detected between paint and substrate components.  Elemental overlap 

between R10, R11, R12 and Sub367 were detected in Na, Al, Ca, As, Rb, Sb, and Pb.  

Since visual inspection of raw and averaged data suggest the overlap is likely natural, the 

overall results indicate that substrate material was not detected during the ablation of the 

paint samples. 

 Generated data of rock art paints R10, R11, and R12 suggest the presence of two 

different pigment groups at CA-LAN-367.  The two neighboring motifs R10 and R11 

appear to form part of one distinct group, while R12, located in the most southern rock art 

panel, makes a second chemical group.  Despite high levels of Fe, As, Sb, and Ba 

detected in R10 and R12, Euclidian distance hierarchal analysis, heat-maps, and principal 

component analysis indicate that R10 and R11 have a stronger commonality based on 
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various other elemental categories which include the high levels of Ca and Sr.  R11 can 

also be further distinguished into a subcategory but, further analysis is required to 

examine the possibility of different binders used during the production of both paint.  

Because both R10 and R11 are 1) situated near each other, 2) resemble similar pigment 

color, and 3) share a chemical relation to some degree, it is possible that they were both 

produced during same event or using similar paint components.   

The rich levels detected from R12 distinguish the pigment sample apart from R10 

and R11.  R12 is represented along the upper right of Figures 8-19 and 8-20, not only 

showing higher levels of iron, but also higher levels of manganese, zinc.  Other elements 

that distinguish R12 include: Mg, Al, Si*, K, Sc*, Ti, V*, Cr*, Ni*, As, Rb*, Cs, Sb, Ba, 

and Pb*.  These results suggest that R12 is chemically distinct from R10 and R11, likely 

produced using an iron rich mineral from a separate deposit.  

The overall results indicate the presence of at least two different pigments at CA-

LAN-367.  Out of the three samples analyzed, R10 and R11 make up the first group, and 

R12 is part of a second group.  Although the chemical data indicates use of two distinct 

pigments, chemical differences between the three samples in this case, may have resulted 

from different recipes used during production.  
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Figure 8-19: Bivariate scatter plot graph of iron and manganese. 

Illustrates separation between rock art paints (R10, R11, R12) and substrate Sub367. 
 

 

 
Figure 8-20: Bivariate scatter plot graph of iron and zinc. 

Illustrates separation between rock art paints (R10, R11, R12) and substrate Sub367. 

R10	

R11	
R12	

Sub367	

0.00	

500.00	

1000.00	

1500.00	

2000.00	

2500.00	

0.00	 2.00	 4.00	 6.00	 8.00	 10.00	 12.00	

M
n	
(M
an
ga
ne
se
)	p
pm

	

Fe	(Iron)	pmm	

R10	R11	

R12	

Sub367	
0.00	

50.00	

100.00	

150.00	

200.00	

250.00	

300.00	

350.00	

400.00	

0.00	 2.00	 4.00	 6.00	 8.00	 10.00	 12.00	

Zn
	(Z
in
c)
	p
pm

	

Fe	(Iron)	ppm	



148 

CA-LAN-374 
 

Two rock art motifs from the main panel at CA-LAN-374 were collected and 

subjected to analysis.  Located near center of the main panel, test sample R13 was 

removed from a multicomponent motif consisting of a pictograph superimposed with 

scratch marks.  The pictograph depicts a series of red and black cross-hatchings altered 

by fine incised lines, penetrating through the paint and into the interior of the rock (see 

Figure 8-21).  Light scratch marks are also present in the lower portion of R13; however, 

it is unclear if they were executed prehistorically.  R13 is a bright red paint sample 

collected from the center of the motif where natural weathering has caused the pictograph 

to exfoliate 

 
Figure 8-21: CA-LAN-374: Test sample R13 

 
  Located on the southern portion of the main panel, test sample R14 was removed 

from an oval red anthropomorphic figure with rake-like arms and legs projecting from the 

body (see Figure 8-22).  The motif also displays radiating lines over the head and traces 

of black paint inside the head.  R14 was removed from middle body area of the figure.   
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Figure 8-22: CA-LAN-374: Test sample R14 

 
  Data generated from rock art paints and substrate material from CA-LAN-374 

demonstrates clear chemical difference between both groups.  The bivariate scatterplot 

graphs produced distinguished R13 and R14 from Sub374 in various elemental 

categories.  Figure 8-23 graphically indicates high levels of iron and low levels of 

manganese detected within rock art paint samples R13 and R14 than in its substrate 

component Sub374.  Figure 8-24 also shows paint with low levels of zinc unlike its 

substrate material Sub374.  These results graphically place both groups on opposite ends 

of the scatterplot graph suggesting the higher presence of iron (Fe) in the paints is due to 

the use of a hematite or ochre mineral.  This separation indicates that substrate material 

was unlikely detected during ablation of paint samples. 

 Visual analyses of the 21 elements suggested little overlap between paint samples 

and Sub374.  Except for Ti and Ba, which overlap with values detected from paint 

samples, a greater number of elements with elevated values were detected in Sub374.  In 
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this case, anything outside the detected range for Sub374 was closely examined as 

indicators of the separation between both groups. 

 Data generated from rock art paints indicate little chemical difference between 

R13 and R14.  These analyses suggest that both motifs were produced using a similar red 

pigment mineral but possibly processed using different binders or no binders at all.  

However, these results are not sufficient to suggest both were produced simultaneously.  

It remains possible, however, that one of the two samples may also be affected by some 

external contamination. 

 The subtle difference between some of the major and minor trace elements 

detected from R13 and R14 indicate that there is “at least” one group of red pigment 

present at the site.  Both samples show very similar chemical levels in various elemental 

categories when compared to each other and paint from other sites.  Although there are 

some minor external unknowns, perhaps associated with the disintegration process or 

contamination within the sample, it is likely that both motifs were produced with pigment 

from a similar source. 
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Figure 8-23: Bivariate scatter plot graph of iron and manganese.  

Illustrates separation between rock art paints (R13, R14) and substrate Sub374. 
 

 
Figure 8-24: Bivariate scatter plot graph of iron and zinc. 

Illustrates separation between rock art paints (R13, R14) and substrate Sub374. 
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CA-LAN-375 
 

A total of two rock art paint samples from two distinct pictographs at CA-LAN-

375 were removed and subjected to chemical analysis.  Test sample R15 and R16 were 

recovered from two stylistically distinct pictographs located near the center of the main 

rock art panel at CA-LAN-375 (see Figure 4-25).  R15 depicts a series of red random 

lines intersecting one another, likely executed using a bar of red ochre.  These almost 

imperceptible line patterns are seen throughout various areas of the panel and even 

intersect through R16.  Backes et al. (2009) suggested that the painted lines at CA-LAN-

375 were the possible result of vandalism; however, chemical analysis did not detect any 

abnormal readings outside the chemical composition range of prehistoric paints.  R15 

was removed for analysis from a spalling section where natural weathering has caused 

the pictograph to exfoliate.  

 T16 was removed from an area that depicts a red star or sun design with 10 

pointed rays radiating from the center.  The image appears to have been rendered by 

pressing the palm of the hand and fingertips into the panel to produce the center of the 

design and radiating lines.  In comparison to other motifs in the panel, a great deal of 

paint was used in the production of the pictograph from which R16 was recovered, 

accumulating within the crevices and small pockets with of the rocks surface.  The 

sample was removed using a carbon steel blade from a section that was near exfoliating.  

Incised designs are present over the R16 image and other motifs at CA-LAN-375 part of 

the Vasquez Incised style (King 1981). 
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Figure 8-25: CA-LAN-375: Test sample R15 and R16. 

 
  With the results generated from the rock art paints and the substrate component 

from CA-LAN-375 it was possible to chemically differentiate both groups.  A 

comparison of detected iron and manganese levels within rock art paints and the substrate 

component in Figure 8-26 graphically shows paint samples R15 and R16 having higher 

levels of iron and slightly lower levels of manganese than the substrate component.  In 

contrast, comparison between iron and zinc levels in Figure 8-27 graphically shows R15 

and R16 as having slightly higher levels of zinc than the substrate component Sub375.  

Despite R15 having relatively similar levels of zinc to Sub375, statistical analysis of the 

21 elements clearly distinguishes both samples.  The higher levels of iron in R15 and R16 

unlike its substrate component Sub375 suggests the use of hematite or red ochre based  
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pigments.  

 Visual inspection of raw and averaged data identified elements that were 

determined unique in rock art paints or the substrate component and were ultimately used 

to distinguish between both groups.  Out of the 21 elements, rock art paints R15 and R16 

showed higher levels of Mg, K, Ca, V, Fe, Zn, Rb, Se, and Ba.  In contrast, substrate 

material Sub375 showed high levels of Na, Si, Sc, Ti, Cr, Mn, Ni, As, Cs, Sb, and Pb.  

The overall value of detected elements indicates some chemical separation between both 

groups assuring that substrate material was not detected during ablation of paints. 

 When all 21 rock art paints samples were compared, samples R15 and R16 were 

found to share a stronger chemical relation to each other than to paints at other sites.  

While paints at other sites have chemical similarities, R15 and R16 are chemically alike17.  

Detected elements in R15 and R16 with subtle differences are natural and may be caused 

by the wide chemical variation of the red pigments or other external factors such as 

additives or disintegration of its substrate component. 

 Overall analysis of the panel and data obtained from T15 and T16 indicate that 

both pictographs were likely produced using a relatively similar red pigment source but 

applied using different methods.  It is unclear of both pictographs were produced 

concurrently during the same event or individually produced at different times. 

  

                                                
17 Note: This does not suggest the R15 and R16 are not relative to pigments at other sites.  It only 
suggests that the probability of relation between both paint samples is higher. 
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Figure 8-26: Bivariate scatter plot graph of iron and manganese.  

Illustrates separation between rock art paints (R15, R16) and substrate Sub375. 
 

 
Figure 8-27: Bivariate scatter plot graph of iron and zinc.   

Illustrates separation between rock art paints (R15, R16) and substrate Sub375. 
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CA-LAN-1962 
 
 A total of three rock art paint samples from two distinct motifs at CA-LAN-1962 

were removed for chemical analysis.  Because substrate material from the rock art panel 

at CA-LAN-1962 was not sampled, paint samples were compared against the substrate 

material from CA-LAN-366.  Both sites are located relatively close to each other and 

contain rock outcrops that are part of the same geological formation.  

 Test sample R17 was removed from a vertical painted area situated along the 

center of the panel.  The sample was obtained from an exfoliating section by using a fine 

blade.  Test sample R18 and R19 were removed from an area depicting a red vertical 

design surrounded by small radiating lines and amorphous stains (see Backes et al. 2009).  

R18 and R19 were removed from opposite ends of the pictograph located to the right of 

the panel (see Figure 8-28). 

 Out of the various sites selected for analysis, the panel at CA-LAN-1962 has 

suffered the highest amount of weathering.  Many of the images are difficult to make out 

without the use of photographic enhancing methods.  The condition of the samples 

created some challenges during the preparation for analysis and examination of results. 
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Figure 8-28: CA-LAN-1962: Test sample R17, R18, and R19 

 
 Preliminary examination conducted on rock art paint samples R17, R18, and R19 

proved to be quite challenging because of the samples’ wide chemical variations and 

unpatterning characteristics.  In some cases, not all 21 elements selected were determined 

useful in distinguishing between paint and substrate material.  Therefore, all detected 

elements from the analysis were occasionally revisited to identify the possibility of other 

chemical patterns.  

 After correcting aberrant levels, re-averaged results from R17, R18, and R19 

better clarified the differences between rock art paints and substrate component.  Visual 

analysis of data immediately separated rock art paints based on the high levels of iron.  

An example of this can be seen in Figure 8-29 which graphically shows the paint and 

substrate groups containing distinct levels of iron, but minimal separation with overlap in 
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detected levels of manganese.  Review of the raw data suggests that the overlap is natural 

and related to the wide chemical variation of the paints.  Though the figure depicts low 

levels of Mn for R18 and R19, this is due to one low reading in the three averaged 

readings for each sample, indicating that the instrument did not fully pick up Mn in this 

instance.  In contrast, Figure 8-30 graphically shows a clear separation in detected levels 

of zinc between paint samples R17, R18, R19, and Sub366.  The high presence of iron, 

manganese (in most readings), and relative elements detected suggests that both 

pictographs at CA-LAN-1962 are likely produced using a hematite or red ochre mineral. 

 Visual analysis of data from R17, R18, and R19 indicate paints contain relatively 

similar chemical patterns in several of the primary categories.  Although both pictographs 

have some chemical differences, Euclidian distance, hierarchal analysis, and principal 

component analysis of the 21 selected elements suggest the probability of relation 

between R17, R18, and R19 is high (especially between R17 and R19).  From the three 

paint samples R17 detected slightly higher levels of Cr, Mn, Fe, Co-, Sr, Ba, and Ce; 

meanwhile, R18 and R19 equally high levels of Na, Si, Sc, Ti, Ni, and Zn-18.  

 The chemical differences in both pictographs, especially in R18 and R19, are 

believed to have resulted from aberrant variables or minor contamination in the data.  It is 

also possible the lower levels of iron in R18 and R19 resulted from the light presence of 

paint within the samples, detection of substrate material, or detection of the epoxy 

holding the sample during laser ablation.  Despite the differences, statistical patterning 

analysis indicates that R17, R18, and R19 share strong relation within detected elemental 

concentrations, indicate that they were produced using a similar paint.   

                                                
18 Note: Listed element followed by (-) are not part of the 21 examined elements in Section 1. 
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 Sufficient paint was detected from all samples to show some level of chemical 

patterning and the relation between R17, R18, and R19.  The anomalies within R18 and 

possibly R19 are likely due to the ephemeral presence of paint or detection of substrate 

material during the ablation of the sample.  The overall data obtained from the two 

pictograph motifs from CA-LAN-1962 statistically indicates that R17, R18, and R19 are 

part of the same chemical source group, suggesting the possibility that a major portion of 

the panel was produced using the same pigment. 
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Figure 8-29: Bivariate scatter plot graph of iron and manganese.  

Illustrates separation between rock art paints (R17, R18, R19) and substrate Sub366B. 
 

 
Figure 8-30: Bivariate scatter plot graph of iron and zinc.   

Illustrates separation between rock art paints (R17, R18, R19) and substrate Sub366B. 
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CA-LAN-363 
 

Lastly, two pictograph samples were removed from the main panel at CA-LAN-

363 and subjected to chemical analysis.  Test sample R20 and R21 are two thick red 

painted areas in the upper portion of the rock art panel at CA-LAN-363 (see Figure 8-31).  

The samples were collected using a carbon steel blade from areas where the removal was 

accessible.  This panel is labeled as Vasquez Incised due to its combination of 

pictographs superimposed by incised lines (King 1981). 

 
Figure 8-31: CA-LAN-363: Test sample R20, and R21. 

 
 Analysis conducted on rock art paints and substrate material from CA-LAN-363 

proved suitable in detecting substantial differences between both groups.  Visual 
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examination of both groups clearly shows that counts from all but four elements 

examined in Sub363 are higher than were detected in the paint samples.  The high levels 

of Mg, Ca, Mn, and Fe in paint samples R20 and R21 suggest that an iron based mineral 

was used in the production of the pictographs.  Figure 8-33 graphically distinguishes both 

groups by showing higher levels of iron and manganese within R20 and R21 than in its 

substrate component Sub363.  In contrast, the second bivariate graph shows higher levels 

of zinc detected in Sub363 than within R20 and R21.  The results show little overlap 

between the two paint samples and substrate material, serving as a possible indication 

that substrate material was not detected during ablation of the paints.   

 Euclidian distance analysis and initial principal component analysis conducted on 

the 21 elements from R20 and R21 suggest both are statistically similar and are possibly 

part of the same chemical group.  Despite containing slightly variable levels of iron, both 

samples hardly deviate from each other and follow similar chemical patterns.  Therefore, 

it is possible that the two areas were produced using similar paints or both painted areas 

part of the same design and produced concurrently during the same event. 

 The results obtained from R20 and R21 suggest that “at least” one group of red 

pigment is present at CA-LAN-363.  While both bar and wet methods of paint 

applications are noted on the panel, the two areas on the panel where paint is highly 

dense shows a strong probability of belonging to the same chemical pigment group.  R20 

and R21 are probably part of a single and larger motif where the same red paint was used.  

Unfortunately, the upper portion of the panel is missing, making it difficult to confidently 

assert that both specimens are part of the same pictograph.  Comparison of the panel 

leads the author to believe that a major portion of the panel was also produced with the 
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same red paint; however, analysis on multiple points throughout the panel is needed to 

support this hypothesis.  

 
Figure 8-32: Bivariate scatter plot graph of iron and manganese. 

Illustrates separation between rock art paints (R20, R21) and substrate Sub 363. 
 

  
Figure 8-33: Bivariate scatter plot graph of iron and zinc. 

Illustrates separation between rock art paints (R20, R21) and substrate Sub363. 
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Section 1 Summary 
 
 Principal component analysis was conducted to statistically compare the rock art 

paint and substrate samples.  Out of the 21 elements examined, a total of 18, including Ge 

and Te, showed the strongest separation of both groups in PCA space19.  The results 

indicate that painted areas are primarily driven by higher levels of Fe, Mg, Sr, Mg, Pb 

and Mn.  Meanwhile, substrate material typically shows higher levels of Sc, Cr, Ni, Ge, 

Te and Cs. Figure 8-34 graphically illustrates the chemical separation between culturally 

painted areas and unmodified substrate material, indicating which chemical element is 

more prominent in one of the two groups.  

 
Figure 8-34: Principal Component Analysis 1 and 2 biplot.   

PC-Scores representing 18 elements plotting paint samples against substrate material. 
90% Confidence Ellipses.  Plus = paint, Inverted triangle = substrate material. 

 
 The LA-ICP-MS results from the 21 paint samples obtained from eight rock art 

sites proved suitable in detecting a range of elements to characterize each sample based 

on its chemical signature.  These chemical signatures were regarded as characteristic of 

                                                
19 Note: Elements removed include: Ca, Ba, K, As, Si. 
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the geological source from which the pigment derived.  Since these red paints are 

composed of various elements and are primarily driven by high amounts of iron, 

signatures detected from each sample were used to find a pattern among paint samples 

from each site and samples from different sites.  Although each sample contained some 

unique features, various samples were grouped based on shared qualities.  Out of the 

eight sites examined, the highest amounts of iron were primarily detected at CA-LAN-

366 and CA-LAN-367, which are sites that contain images stylistically characteristic of 

other neighboring cultures. 

 While black paints can be seen at various sites at the Agua Dulce Village, the 

black samples examined from CA-LAN-365 were produced through firing.  Studies on 

black paints typically focus on detected amounts of Mn (manganese), which appear to be 

low within the fired black samples tested in this study.  However, the samples did present 

distinctive levels of Ca, which is a possible indication of firing through an organic (wood 

or bone) material.  Further analysis is required to examine and compare all black paints. 

 Table 8-1 shows information about each rock art site examined and the number of 

test samples removed for analysis.  The table shows the different colors present and 

colors examined from each site, minimum number of painting events detected, and if 

binders or processing methods vary.  Table 8-1 also proposes a tentative group 

classification for all 21 samples determined through visual analysis, heat-map, 

dendrogram and principal component analysis. 

 Paint samples were grouped into three classifications, A, B, and C, based on 

shared chemical trails.  Since many analyzed samples proved to be statistically similar to 

one another, it is likely that pigment from a single source was repeatedly used in various 
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sites at the Agua Dulce Village.  A total of 17 samples showed high probabilities of 

relation and assigned to group A.  Two paint samples that slightly diverged from group A 

due to anomalies from detected contamination or changes in paint processing methods 

were placed into subgroups A1 and A2.  All other samples that were uniquely distinct 

from the majority (A) and other samples were classified into groups B and C.  This 

classification should be accepted with caution and can be further examined through an 

extensive provenience analysis of ochre sources.  

 These results provide information regarding the amount of paints used to produce 

pictographs throughout the Agua Dulce Village by the people who congregated in the 

region and felt the need to mark the landscape during some point in time. 

Paint Results Overview 

Site Test 
Samples 
Analyzed 

Known 
Colors 

Present at 
Site 

Paint 
Color 
Tested 

Minimum 
Number of 

Red Pigment 
Groups 

Detected 

Possible 
Change in 
Binder or 

Processing 
Method 

General 
Chemical 

Resemblance 
Group 

(Tentative 
Groups)  

CA-LAN-362 1,2 R, B, W R 1 N A 

CA-LAN-365 3,4 R, B R, SB 1 Y A, A1(4) 

CA-LAN-366 5,6,7,8,9 
R, B, W, 

G, Y R 2 Y 
A, A2(5), 

B(8) 

CA-LAN-367 10,11,12 R, B, G R 2 Y 
A, 

C(12) 

CA-LAN-374 13,14 R, B, W R 1 Y A 

CA-LAN-375 15,16, R, B R 1 Y A 

CA-LAN-1962 17,18,19 R R 1 N A 

CA-LAN-363 20,21 R, B R 1 N A 
Table 8-1: Paint Results Breakdown 
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Section 2: Reference Source Samples Discriminant Analysis 
 

 In order to compare the relation between red paints recovered from the Agua 

Dulce Village and geological sources of red ochre, 31 elements from each dataset groups 

were examined through Principal Component Analysis (PCA) and Canonical 

Discriminant Analysis (CDA) analysis.  These elements were determined important in 

distinguishing between the dataset groups consisting of rock art paint samples, 

archaeological recovered red ochre, and reference ochre samples collected from three 

distinct locations.  

 In the laboratory, 11 natural samples of red ochre recovered from sources at 

Frazier Park, San Nicolas Island, and Vasquez Rocks Park were analyzed.  Each of these 

groups displayed different hues of red, outer texture, and consistency.  Working with the 

parameters of the first four PCA and CDA scores, the purpose of this procedure was to 

identify chemical features within each source that are not primarily characteristic of other 

sources when compared against each other. 

 Analysis conducted through multivariate statistics indicated that each reference or 

source groups could be effectively distinguished in PCA and CDA space.  Biplots of the 

first and second principal component were produce to illustrate the different 

compositional patterning from the reference data.  Figure 8-35 shows red ochre sources 

from Frazier Park, San Nicolas Island, and Vasquez Rocks statistically plotting away 

from each other in PCA space, based on distinct chemical differences.  Figure 8-36 

additionally suggest that the samples can be further distinguished based on unique 

chemical differences in CDA space.  
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Figure 8-35: Principal Component analysis 1 and 2 biplot. 

PC-Scores representing the 31 selected elements plotting the red mineral pigments from 
Vasquez Rocks against the source group from Frazier Park and San Nicolas Island. 90% 
Confidence Ellipses. 

 
 

 
Figure 8-36: Canonical Discriminant analysis 1 and 2 biplot. 

PC-Scores representing the 31 selected elements plotting the red mineral pigments from 
Vasquez Rocks against the source group from Frazier Park and San Nicolas Island.  90% 
Confidence Ellipses. 
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 The three reference samples could be statistically distinguished with an 85%-90% 

accuracy based on the 31 selected elements after adjust detectible errors in the analysis.  

Amongst the chemical concentration of the three reference samples, Frazier Park samples 

are driven by levels of Ca, Mn, Y, Tb, Ho, Tm, and Lu; Vasquez Rocks samples are 

driven by Mg, K, Ti, Sr, Mo, Er, and U; San Nicolas Island samples are driven by levels 

of Ti, Cr, Ni, Zn, As, Zr, Sb, and Pb.  The three reference groups contain, on average, 

distinct levels of Fe (iron), with reference samples from Vasquez Rocks containing 

amongst the lowest and Frazier Park containing the highest.  The cumulative results 

indicate that reference source groups can be effectively distinguished using LA-ICP-MS. 

 Inspection of other combinations of PCA and CDA scores occasionally failed to 

separate between the centroid of reference data set groups.  Because these groups share 

some level of chemical relation and overlap unrelated to iron levels, separation of 

reference groups was not always achieved, as a result of the wide chemical variation of 

elemental categories.  After adjusting aberrant readings in the data, scores from the first 

four principal components were preferably selected to distinguish between the known 

reference groups.  

Classification of Archeological Pigments and Ochres 
 
 With reference source samples successfully distinguished and classified, the three 

source groups were compared against the pictograph paints and archaeologically 

recovered red ochre datasets.  Principal Component analysis and Canonical Discriminant 

analysis were employed to determine if pigments used in paints and archaeological 

ochres could be linked to any of the three known red ochre groups.  Figure 8-37 shows 

that a majority of paint samples used in the production of pictographs and 
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archaeologically recovered red ochre from the Agua Dulce Village share a strong 

chemical relation to the reference samples from Vasquez Rocks and Frazier Park.  Figure 

8-38 shows the expansion of data similarly indicating a relation between rock art paints 

and archaeologically recovered red ochre to two of three known reference samples.  

 Examination of the reference data from San Nicolas Island did not directly relate 

to either the pictograph paints or archaeologically recovered red ochre pigment from the 

Agua Dulce Village.  This is represented in Figures 8-37 and 8-38, which shows that the 

San Nicolas Island group is far distinct and shares little overlap with other datasets.  Even 

after processing the data through multiple combinations, the presence of red ochre from 

San Nicolas Island at the Agua Dulce Village during prehistoric times is unlikely. 

 Examining the San Nicolas Island group served to investigate the wide chemical 

characteristics associated with a single geological deposit of red ochre.  The San Nicolas 

Island source group contains a high number of rich minerals, unlike ochre source samples 

from Vasquez Rocks and Frazier Park.  The pigment source would have been useful in 

the production of bright red paint colors.  However, this source group inconveniently 

expanded the data during initial examination; removal of the group during the last phases 

of analysis ultimately improved proper group classification.  
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Figure 8-37: Principal Component analysis 2 and 3 biplot. 

PC-Scores representing the 31 selected elements for 21 red pictograph paints (Plus) and 
archaeological red ochre (Full circles) plotting against source groups from Vasquez 
Rocks (Diamond), Frazier Park (Square) and San Nicolas Island (Triangle).  90% 
Confidence Ellipses. 
 
 

 
Figure 8-38: Canonical Discriminant analysis 2 and 4 biplot. 

PC-Scores representing the 31 selected elements for 21 red pictograph paints (Plus) and 
archaeological red ochre (Full circles) plotting against source groups from Vasquez 
Rocks (Diamond), Frazier Park (Square) and San Nicolas Island (Triangle).  90% 
Confidence Ellipses. 
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 Due to the small sample size groups, attempts to calculate the distance and 

relation between compositional groups were not performed.  The use of Mahalanobis 

group membership analysis would have required a great deal of statistical assumptions 

which could not be strongly supported using chemical groups composed of small 

datasets.  Therefore, PCA and CDA scores were primarily used to determine the 

probability of relationship between different datasets. 

Archaeological Recovered Red Ochre Dataset 
 
 Data generated from archaeologically recovered red ochre indicated that the group 

consisted of members that were chemically distinct.  From the 58 samples recovered from 

different archaeological contexts around the Agua Dulce Village, only 48 had 

characteristics relative to sources from Vasquez Rocks and Frazier Park.  Therefore, 

natural red ochre specifically acquired or introduced into the Village did not originate 

from a single geological source.   

 A total of 10 archaeological recovered samples were classified as chemically 

distinct and not clearly identifiable through statistical analysis.  These samples could not 

be associated with any of the known reference groups and generally plotted outside the 

90% confidence ellipses in PCA and CDA space.  Since red ochre can contain a wide 

range of chemical characteristics, samples that obviously diverged from the general group 

were eventually removed.  Although diverging samples can be statistical outliers, it is 

also possible they represent other sources introduced into the Agua Dulce Village20.   

These samples were confidently detected and removed in Figures 8-37 and 8-38.   

                                                
20 Note: These results are based on a small number of reference source groups and should be 
revisited with a larger data set to examine the extent of variation and exact relation between 
samples and reference dataset groups.  
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 Analysis conducted on the archaeologically recovered ochre indicates 92% of the 

samples share similar chemical characteristics associated with common elements relative 

to iron (Fe).  When plotted against the known ochre source groups in PCA space, results 

indicated that 22% (12.98) of the samples shared a relation with ochre from Frazier Park, 

and 78% (35.04) shared a relation to ochre from Vasquez Rocks.  However, just because 

samples were considered to have a relation to a specific source doesn’t mean they are 

from that exact deposit.  Examination of other sources may distribute the placement of 

individual sample to sources that share a stronger chemical relation.   

Pictograph Pigments Dataset 
 
 The LA-ICP-MS results generated from the 21 rock art paint samples obtained 

from the Agua Dulce Village suggest that 19 samples could be chemically assigned to 

one of two known pigment source groups of red ochre at a 90% confidence level. 

Measurement of group centroids indicates that red ochre from Vasquez Rocks and the 

pictograph paints share a 79% (16.59) probability.  Meanwhile, measurement of group 

centroid between red ochre from Frazier Park and the pictograph paints share a 10% 

(2.21) probability.  Lastly, 11% (2.31) of the paint group samples show unique 

characteristics and were classified as unknown.  Removal of other elemental variables 

during data processing showed little to no difference in improving group classification.  

However, examination of individual samples (rather than group) can increase group 

classification on a case-by-case basis.  

While canonical discriminant analysis is intended to demonstrate the maximal 

group separation, chemical classification of the rock art pigment group is better 

represented when examined in PCA space.  The results suggest that more than half of the 
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pictograph paint samples share several statistical commonalities and were likely produced 

using a similar geological pigment source.  Rock art paint samples that deviate away 

from the group centroid represent pigments that were likely processed differently using 

other binders, vehicles or other additives.  R8 and R12 are two of the most chemically 

distinct samples in the rock art paint dataset, shown plotting furthest away from the group 

centroid in Figure 8-37.  These two samples were likely produced using a pigment source 

unknown in this study.  Classifications of these samples are labeled above in Table 8-1. 

 Many of the pictograph paint samples analyzed in this study demonstrate 

chemical characteristics representative of prehistoric pigments and consistent with other 

rock art pigment studies throughout South-Central California and Southern California.  

While pictographs in other regions may have been produced through acquisition of low 

and high grade iron oxide or red ochre pigments from local and distant sources, data 

suggest that the Vasquez Rocks pigment source was likely a major component for the 

production of pictographs in the Agua Dulce Village.  In other words, production of 

pictographs at the Agua Dulce Village was done through the use of readily available iron 

oxide pigment formed within the beds of the local sandstone formations.   
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Chapter 9: Discussion  

 This study explores the chemical characteristics of rock art paints from eight sites 

at the Agua Dulce Village to examine their relation to pigment sources using LA-ICP-

MS.  In conducting this study, the first objective was to examine if samples of rock art 

paint could be distinguished from the underlying substrate surface and grouped into 

tentative categories and/or groups based on chemical relation.  To properly examine the 

rock art paints, samples of the sandstone rock substrate not modified by the application of 

paint were examined through LA-ICP-MS to eliminate the possibility that any 

contamination or unwanted readings were detected in any way during laser ablation.  By 

examining the chemical differences between modified and unmodified areas of the panel, 

elements that are characteristic solely of the paints were better isolated (see Eerkens et al. 

2012:54-55).  The separation allowed for better examination of the variation in paints 

made it possible to form tentative groups comprised of samples that shared a common 

relation (see Table 8-1).  Ultimately, the results indicated that different pigments and/or 

paint recipes were introduced and used at the Agua Dulce Village.  

 The second objective was to examine if the rock art paints could be matched to 

one of three pigment sources of red ochre.  In executing this objective, samples recovered 

from mineral sources were distinguished in geochemical space.  Using established 

methods of analysis, the three reference samples from Vasquez Rocks, Frazier Park, and 

San Nicolas could be statistically distinguished with an 85%-90% accuracy using the 31 

selected elements.  The cumulative results indicate that the three reference source groups 

could be effectively distinguished using LA-ICP-MS, despite having a low representative 

sample size. 
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 To compare the relation between rock art paints and sources of red pigment, 

principal components were examined for those that best represented the data.  Using the 

combination of 31 detected elements at the 90% confidence level, the LA-ICP-MS results 

generated from the 21 rock art paint samples obtained from the Agua Dulce Village 

suggest that samples could be chemically associated with known sources of red ochre 

from Vasquez Rocks and Frazier Park using PCA and CDA.  Measurement of group 

centroids indicates that 79% (16.59) of the 21 rock art paint samples share a 90% 

probability of relation to ochre sourced from Vasquez Rocks.  Meanwhile, measurement 

of group centroids suggests that 10% (2.21) of the 21 rock art paint samples share a 90% 

probability of relation to ochre sourced from Frazier Park.  Lastly, 11% (2.31) of the 21 

paint samples were determined to be from an unknown location.  Removal of elemental 

variables not identified as having a strong relation to samples during data processing 

showed little to no difference in improving group classification.  However, removal of 

undeterminable paint samples from the analysis increased the probability of relation for 

the remaining paint samples to their identified sources on a case-by-case basis.  

Revisiting the data using a larger sample size of red ochre with additional sources could 

increase or decrease the probability of relation. 

 Among the three sources examined and chemically distinguished, the San Nicolas 

Island samples were unique, with little to no relation to rock art paint samples from 

Vasquez Rocks.  The San Nicolas Island source was driven by distinct levels of Ti, Cr, 

Ni, Zn, As, Zr, Sb, and Pb, some of which were elevated far beyond levels detected 

within other sources and the rock art paints examined.  Therefore, the source samples 

were determined to not be represented at the Agua Dulce Village.  Because of this, when 
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comparing rock art paint samples to source centroids, the San Nicolas Island samples 

were disregarded. 

 Rock art paint samples and the three sources were also cross-examined with red 

ochre previously excavated from burials at the Agua Dulce Village. These archaeological 

red ochre samples showed a wide range of chemical variation.  Out of 58 samples of red 

ochre obtained from archaeological collections, 48 were determined statistically related 

to ochre sources from Vasquez Rocks and Frazier Park.  Ten samples were determined to 

be statistical outliers or representation of other pigment sources introduced into the 

village.  These ten samples were removed from analysis because they plotted outside the 

90% confidence level and showed only a limited association to the known reference 

samples.  Examination of the data suggested that 22% (12.98) of the archaeological red 

ochre samples shared a relation with ochre from Frazier Park, and 78% (35.04) shared a 

relation to ochre from Vasquez Rocks.  It should be noted however, that even though 

samples appear to have a relation to a specific source, this does not mean they came from 

the exact deposit used in the sample.  Because red ochre can contain a wide range of 

chemical characteristics, examination of other sources may distribute individual samples 

to sources that share a stronger chemical relation on a case-by-case basis.  Therefore, 

natural red ochre introduced into the Village did not originate from a single geological 

source. 

 Based on the known and unknown datasets examined, the findings clearly suggest 

that the local Vasquez Rocks iron oxide was quarried for red pigment and used for a 

range of purposes that included rock art production and other ritual activities.  While the 

data indicates that Vasquez Rocks red ochre was a highly used source for pigment in the 
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Village, it is clear that red ochre from other sources was used as well.  This was made 

possible through trade or direct acquisition by Village inhabitants.  Of the examined rock 

art paints, three, and possibly four, sources of red ochre pigments are represented in the 

data, one of which is locally available.  In contrast, raw pigments recovered in funerary 

deposits appear to have been obtained from a range of low and high-quality pigment 

sources.  The identification of all sources for the wide range of this archaeological red 

ochre is beyond the limitations of this study due to the high chemical variation that can be 

characteristic of a single source.  However, data still suggests that a portion of the 

archaeological ochre has a strong relation to locally available red pigment.   

Future work on this project will investigate a larger sample size from additional known 

sources to further examine the extent of chemical variation in each source and refine the 

probability of relation between unknown paints and known sources. 
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Chapter 10: Conclusion 

 The Agua Dulce Village is a place in the Southern California landscape that was 

shaped and reshaped by people who congregated in and around the Vasquez Rocks 

region.  Although a number of individuals and groups may have initially traveled through 

region, it appears the place was ultimately transformed by settlers and reshaped by later 

visitors who were also drawn to and inspired by the Vasquez formations.  The Tataviam 

are the most prominent and influential group that occupied the region.  Residing 

throughout various areas of the Santa Clarita Valley, Newhall, and the southern half of 

the Antelope Valley, settlements were typically organized based on patrilineal lineages; 

meanwhile, small settlements composed of nuclear and extended families from 

neighboring territories may have resided near large settlements like the Agua Dulce 

Village (see King 2004: 41).  While the people living in the Vasquez Rocks region 

practiced a hunter-forager lifestyle, these individuals also acted as middlemen and 

intermediaries of trade throughout a Valley that assisted in the movement of materials 

and ideas entering and leaving Southern California (See Garza 2012). 

Vasquez Rocks has continuously been considered a significant place where a 

great deal of activity once occurred.  As previously mentioned, geologically unique areas 

like Vasquez Rocks are known to have been mapped onto the social landscape and 

mythologized as powerful and spiritual places(see Daehnke 2005; Stoffle and Zedeño 

2001:70;Tacon 2002).  These places were transformed by individuals who interacted with 

the area, leaving tangible and intangible parts of themselves in the landscape (see Ingold 

1993).  The presence of hunting and milling tools, various natural resources and food 

processing stations, ash middens, shelters, ornaments like shell beads, glass beads, and 
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pendants, rock art, and a knoll containing both inhumation and cremation burials with 

funerary items indicates that the place was deemed significant, brought alive, and 

activated by individuals through various socio-cultural, socio-spiritual, and socio-

economic practices. 

Rock art played a significant role in the construction and adornment of the social 

cultural environment of the Agua Dulce Village.  The images are likely to have been 

signifiers important in reference to the activities that took place at each site.  Although 

the authors and meanings are unclear, the sheer number and context in which many are 

found suggest that occupants interacted with the images on a daily basis, with the 

exception of those few located in hidden or isolated areas which may have served a more 

restricted and shamanic purpose.  It is quite obvious that the production of rock art was 

premeditated and repeatedly executed with the intention of expressing and signifying the 

different thoughts of its author or authors (shaman or not), only to be comprehended by 

members of his or her culture and those who associated with them (see Wobst 1977).  

The images reflect the cognitive, creative, and spiritual aspects of the people who once 

inhabited the landscape (Gilreath 2007), and there is no doubt that time and thought was 

allocated to each motif as they vary throughout history and from place to place. 

It is clear that a variation of rock art forms (i.e., pictographs, incised and 

scratched, and Vasquez Incised), styles, and paints are present at the Agua Dulce Village.  

This diversification of stylistic and artistic conventions suggests that a number people and 

ideas eventually influenced or congregated in this general area of the Santa Clarita Valley 

at some point in time.  In an area dominated by monochrome single standing pictographs, 

the presence of polychrome motifs and mural like panels  show how paints were used to 
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elaborate on ideas and significance of specific events or activities.  In theory, the 

intention of the rock art was for individuals to feel as part of the landscape and leave a 

piece of themselves and their culture behind even after they are gone and the site is 

abandoned.  But whatever its purpose (i.e., religious, social, economic, territorial, and 

recreational), this form of activity did not stop with its native inhabitants as it continued 

well into the historic period, where people felt the need to paint their ideas and engrave 

their names and dates (see Backes et al. 2009).  

In addition to the stylistic manner which pictographs were used, two unique 

features in the body of rock art at the Agua Dulce Village are Vasquez Incised style and 

superimposed incised designs over pictographs (incised pictographs).  The Vasquez 

Incised style is a unique addition to the Agua Dulce Village that suggests some degree of 

relation to groups who generally occupy areas of the Great Basin and Southwest (see 

King 1981).  Furthermore, the presence of rock art layering indicates that people entering 

the area were well aware they were occupying previously used locations.  This suggests 

that if the village was ever abandoned at some point in time, the place was re-socialized 

as a significant marker in the landscape and reactivated through social activities and 

events (see Quinlan and Woody 2003).  While superimposed incised designs have been 

explained as an attempt to deface the past by incoming groups (Quinlan and Woody 

2003), it is also possible that the superimposed designs may have been intended to 

enhancing the significance of the panel (see Woody 1996: 60) and possibly the site, by 

incoming groups.  The presence of rock art styles characteristic of groups from other 

regions at the Village suggests that the significance of the place eventually extended 

outside the cultural boundaries of the Tataviam.  
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Red ochre ethnographically represents a highly prized material with cultural 

significance throughout many parts of the world.  Although red ochre is archaeologically 

represented throughout Southern California, pigments have remained an understudied 

source of information in comparison to other items that were generally transported 

through long distance trade networks (see Schwartz et al. 2013; Heizer 1978; Popelka-

Filcoff et al. 2007).  The value allocated to stone tools, beads, and selected pigments like 

red ochre pre-date the establishment of exchange networks (see Gamble 2007) and the 

use and meaning of these items in cultural and spiritual context has spanned cross-

culturally and across time.  Such secular items were transformed through cultural 

ceremonies (Stoffle and Zedeño 2001: 67; see Mauss 1990[1950]), imbued with life 

force, calibrating the human identity throughout history (see Gamble 2007: 159), and 

ultimately expended through cultural and spiritual activities.  The ability of people to 

acquire and use objects has been a major part of human evolution and reflects the 

cognition of people and their need to communicate a form of meaning and importance 

through inanimate objects.   

 This analysis shows that chemical characterization instruments like LA-ICP-MS 

prove suitable in examining the chemical composition of pigments used in the production 

of pictographs, and raw forms of red ochre recovered from archaeological contexts and 

geological sources.  While many geochemical studies hold a series of challenges, results 

generated in this analysis clearly indicate that prehistoric paints were rather complex.  

This is because the chemical structure of archaeological paint is comprised of many 

different parts, including the geological pigment and its associated components, binders, 

vehicles and other additives.  Therefore, properly analyzing archaeological paints 
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required eliminating factors unrelated to the paint, which includes elements associated 

with the rock where paints were applied and other contamination resulting in aberrant 

readings previously discussed.  One of the main challenges in this study was presented 

during the elimination and negotiation of various detected elements to find patterns 

between known and unknown dataset.  After scrutinizing various elements, data from the 

31 selected elements proved successful in showing how various samples in different 

dataset groups are comparable to each other.  Further removal of detected elements 

within a given dataset may have refined the distribution of samples in multivariate space, 

but would have made it difficult to statistically compare datasets using different amount 

of variables.  

The results generated through the use of LA-ICP-MS suggest that different 

sources of red ochre were used at the Agua Dulce Village.  Chemical characterization of 

red ochre from Vasquez Rocks, Frazier Park and San Nicolas Island indicates that red 

ochre from Vasquez Rocks was repeatedly expended as pigments in the production of 

pictographs and deposited in ceremonial contexts.  While studies have suggested that 

ochre of high color quality or distinct sources with cultural significance were typically 

desired despite the presence of local sources, this analysis shows that readily available 

material was expended in a range of activities as a valuable resource.  However, these 

results lead the author to question if samples from the Vasquez Rocks source were also 

quarried through direct procurement, traded, gifted, or sought out by groups in other 

regions.  Exported samples may have served as a representation of a significant place and 

the people who associate with the landscape.  Since middlemen aiding the movement of 

materials resided in the area there is a possibility that pigments from the Vasquez Rocks 
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region may have been assimilated into the extensive networks of exchange.   

Although the Tataviam are the last known group to have inhabited the region, it is 

unclear if they were the sole producers of the rock art at the Agua Dulce Village.  Still, 

there is no doubt that the Vasquez formations and the Agua Dulce Village was an 

important place along a transit corridor between the southern California Coast and the 

western Great Basin where pictographs and incised rock art designs were ways for 

individuals and cultures to socialize and integrate themselves with the landscape (see 

Kellogg 2010).  Because geologically unique areas and culturally important places can 

invoke meaning, the production of rock art served as a way for shamans, artist, and 

people to reciprocate the powerful impression and experience of a place by marking the 

landscape with aspects of the individual through significant symbols using objects from 

the landscape.   

In addition to characterizing local sources of red ochre, this project started with 

the hopes of distinguishing and characterizing all components of rock art paints such as 

pigments, binders, and vehicles.  However, during analysis and examination of the LA-

ICP-MS data, it became quite clear that the questions proposed during early drafts of this 

study were unable to be answered by using a single analytical technique.  By no means to 

impugn the capabilities of LA-ICP-MS or any other analytical instrument, the trial and 

errors of conducting this study and interacting with other biological, geological, 

mineralogical, and statistical researchers, has made access to other techniques available 

to examine questions that were not initially anticipated.  Despite the unanticipated turns 

in this study, the data generated has research value as it expands our understanding 

regarding the rock art at the Agua Dulce Village, possibly explaining how locally 
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available resources assisted in producing an extensive amount of rock art within a general 

area.   

Since conducting the analysis for this current study, a number of red ochre 

samples from different sources have been mapped and collected from other regions for 

future study under new focused criteria.  By chemically characterizing local and distant 

locations of pigment sources, researchers can better evaluate the significance and 

extensive labor allocated in the production of pictographs in popular rock art regions 

across Southern and Central California.  Future plans associated with this study also aim 

to examine binders and vehicles through the analysis of microorganisms and other 

biological agents within archaeological paints.   

Future archaeological studies at the Agua Dulce Village should test various sites 

using updated field and laboratory methods.  In addition to re-examining previously 

collected data, it would be beneficial to conduct a series of systematic excavations with 

the purpose of obtaining material suitable for dating, to re-evaluate the extent of Village 

occupations and see the types of activities that were occurring at the Agua Dulce Village 

during different periods.  In doing so, research should examine if the data coincides with 

the current understanding of each site, and perhaps, the movement of people entering and 

leaving the region.  

In addition, future studies should continue to incorporate pigments into a larger 

discussion of valued commodities obtained through various methods of acquisition in 

Southern California archaeology.  Its use not only served a purpose as a coloring agent 

for decoration of the body, ornaments, pottery, and rock art; but also served a social 

purpose in the afterlife once deposited as a funerary object.  By examining the context in 
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which ochre is found and used, we can further reevaluate the role of pigments as cultural 

and symbolic items that assisted in transforming and coloring the landscape. 

As a gateway community, the Agua Dulce Village ultimately represents an area 

where a series “social relationships were negotiated” between people and the landscape 

(Quinlan and Woody 2003: 374).  The production of rock art was ultimately the outcome 

of people's needs to express themselves through the use of symbols which visually reflect 

the natural, social, and ideological realms collectively understood by members of the 

same culture.  While we may not be able to distinguish the purpose or meaning of rock 

art, this phenomenon is a representation of the dynamic living conditions of previous 

cultures with the production of pictographs serving as an example of how people 

interacted with materials and the environment.  

  



187 

References Cited 

Arnold, Jeanne E. 
1992 Complex Hunter-Gatherer-Fishers of Prehistoric California: Chiefs, Specialist, 

and Maritime Adaptations of the Channel Islands. American Antiquity 57(1): 60-84. 
 
Avila, Jairo, Toni Gonzalez, Emily Middleton, Giancarlo Restreppo, and Adam Solano 

2010 Pigments and pictographs: An Experiment in the Mojave Desert. Poster 
presented at the 32nd Great Basin Anthropological Conference, Layton. 

 
Backes, Jr. Clarus J. 

2004 More Than Meets the Eye: Fluorescence Photography for Enhanced Analysis of 
Pictographs. Journal of California and Great Basin Anthropology 24(2): 193-206. 

 
2006 (Draft) LA-ICP-MS and Rock Art Pigments: A Pilot Project to Explore the 

Feasibility of Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry for 
Chemical Characterization of Pictograph Pigments. Unpublished M.A Thesis, 
Department of Anthropology, California State University, Long Beach. 

 
2009 Elemental Analysis of Hematite-Based Paints on Early Formative Mesoamerica 

Ceramics. M.A. Thesis, Department of Anthropology, California State University, 
Long Beach. 

 
Backes, Jr. Clarus J., David Cheetham, and Hector Neff 

2012 The Color of Influence: A provenance Study of Hematite-Based Paints on Early 
Olmec Carved Pottery. Latin American Antiquity 23(1): 70-92. 

 
Backes, Clarus J., Natasha Tabares, Amy Commendador-Dudgeon, Chris Purtell 

2009 Phase 1 Archaeological Survey of Vasquez Rocks Natural Area Parl. Volume 
III: Technical Appendices: Appendix B. Report prepared for County of Los 
Angeles, Department of Parks and Recreation and on file at County of Los Angeles, 
Department of Parks and Recreation. 

 
Bean, Lowell John, and Charles R. Smith 

1978 Gabrielino.  In California, edited by Robert F. Heizer, pp. 538-549.  Handbook 
of North American Indians, Vol. 8, William C. Sturtevant, general editor, 
Smithsonian Institution, Washington D.C. 

 
Beeler, Madison S., and Kathryn A. Klar 

1977 Interior Chumash. Journal of California Anthropology 4(2): 287-305. 
 
Bedford, Clare 

2013 Characterizing Chumash Rock Art Pigments Using Portable XRF Technology. 
M.A. Thesis, University of Central Lancashire. 

  



188 

Bedford, Clare, David Robinson, Fraser Strurt, and Julienne Bernard 
2014 Making Paintings in South Central California: A Qualitative Methodology for 
Differentiating Between In Situ Red Rock Art Pigments Using Portable XRF. 
Society for California Archaeology Proceedings 28: 286-296. 

 
Bettinger, R.L., and M.A. Baumhoff  

1982 The Numic Spread: Great Basin Cultures in Competition. American Antiquity 
47(3):485-503.  

 
Bishop, Ronald L., and Hector Neff 

1989 Compositional Data Analysis in Archaeology, In Archaeological Chemistry IV, 
edited by Ralph O. Allen, pp. 57-86. Advances in Chemistry Series No. 220. 
American Chemical Society, Washington, D.C. 

 
Blackburn, Thomas, and Lowell John Bean 

1978 Kitanemuk.  In California, edited by Robert F. Heizer, pp. 564-569.  Handbook 
of North American Indians, Vol. 8, William C. Sturtevant, general editor, 
Smithsonian Institution, Washington D.C. 

 
Brewer, Sarah 

2016 Land of the Sunny Slopes: A report on the History of Vasquez Rocks. M.A. 
Project, Department of History, California State University, Northridge.   

 
Bright, William 

1975 The Alliklik Mystery. Journal of California Anthropology 2(2):228-230. 
 
Campbell, Lyle 

1997 American Indian Languages: The Historical Linguistics of Native America. 
Oxford University Press, New York. 

 
Campbell, Paul D. 

2007 Earth Pigments and Paint of the California Indians: Meaning and Technology.  
Paul Douglas Campbell, La Crescenta, California. 

 
Caruso, Terri Lee 

1988 Trade Among the Tataviam. M.A. Thesis, Department of Anthropology, 
California State University, Northridge.  

 
Cecil, Leslie G., and Hector Neff 

2006 Post Classic Maya Slips and Paints and Their Relationship to Socio-Political 
Groups in El Petén, Guatemala.  Journal of Archaeological Science 33:1482-1491.   

 
Chartkoff, Joseph L. 

1983 A Rock Feature Complex From Northwestern California. American Antiquity 
48(4): 745-760. 

 



189 

Chippindale, Christopher, and George Nash 
2004 The Figured Landscaped of Rock Art: Looking at Pictures in Place. Cambridge 

University Press, Cambridge.   
 
Clarkson Grimaldi, Christine A. 

2014 Rock Art, Ritual, and the Cosmos: A Landscape Investigation of CA-MRP-402. 
M.A. Thesis, Department of Anthropology, University of California, Merced. 

 
2015 An Archaeological Analysis of CA-MRP-402: Investigating Beyond the Rock 

Art Images.  Society for California Archaeology Proceedings 29: 127-143. 
 
Clemento, Antony J., Eric C. Anderson, David, Boughton, Derek Girman, and John 
Carlos Garza 

2009 Population Genetic Structure and Ancestry of Oncorhynchus Mikiss 
Populations Above and Below Dams in South-Central California. Conservation 
Genetics 10:1321. 

 
Clewlow Jr, William C.  

1978 Prehistoric Rock Art. In California. edited by Robert F. Heizer, pp. 619-625. 
Handbook of North American Indians, Vol. 8, William C. Sturtevant, general 
editor, Smithsonian Institution, Washington D.C. 

 
1981 Rock Art Research in the Great Basin: Some Historical Comments. Journal of 

California and Great Basin Anthropology 3(1): 78-83. 
 
Cook, Nick, Ian Davidson, and Stephen Sutton 

1990 Why Are so Many Ancient Rock Art Paintings Red. Australian Aboriginal 
Studies 1:30-32. 

 
Daehnke, Jon 

2005 Thinking from Theory to Method: Space, Place and Archaeologies of 
Landscape. http://daehnke.tripod.com/Anth230Papers/Space_and_Place.pdf 

 
Davies, Ansley 

2014 Reflectance Transformation Imaging Study of Rock Art at Vasquez Rocks 
Natural Area Park, Agua Dulce California. County of Los Angeles Department of 
Parks and Recreation, Los Angeles. 

 
Davis, James T. 

1961 Trade Routes and Economic Exchange Among the Indians. The University of 
California Archaeological Survey Annual Report No. 54. Berkley. 

 
Dean, J. Claire 

1996 Basic Condition Assessment of Rock Art Image Sites at Vasquez Rocks County 
Park, California. Dean and Associates Conservation Service, Portland, Oregon. 

 



190 

Dibblee, Thomas Jr. 
1988 Geologic Map of the Agua Dulce Quadrangle. Los Angeles, California. 

 
Dorn, Ronald I., and David S. Whitley 

1984 Chronometric and Relative Age Determination of Petroglyphs in the Western  
Unites States. Annals of the Association of American Geographers 72(2): 30-322. 

 
Durkheim, Emile 

2013 [1912] The Elementary Forms of Religious Life. Translated by Joseph Ward 
Swain.  Simon and Brown. 

 
Edberg, Bob 

1978 Pictograph Style Areas of Southern California. Manuscript on file, Department 
of Anthropology, California State University, Northridge.  

 
Eddy, John Jeremiah 

2013 The Early Middle Period Stone Bead Interdependence Network. M.A. Thesis, 
Department of Anthropology, California State University, Northridge. 

 
Eerkens, Jelmer W., Amy J. Gilreath, and Brian Joy 

2012 Chemical Composition, Mineralogy, and Physical Structure of Pigments on 
Arrow and Dart Fragments from Gypsum Cave, Nevada.  Journal of California and 
Great Basin Anthropology 32(1):47-64. 

 
Erlandson, Jon M., J.D Robertson, and Christophe Descante 

1999 Geochemical Analysis of Eight Red Ochres from Western North America.  
American Antiquity 64(3):517-526. 

 
Flaherty, Leanna L. 

2012 Rock Art Manufacture as a Signal: An Experiment and Evaluation of the 
Costliness of Petroglyph Production. M.A. Thesis, Department of Anthropology, 
California State University, Chico. 

 
Francis, Julie E. 

2001 Style and Classification, In Handbook of Rock Art Research, edited by David S. 
Whitley, pp.221-246. Alta Mira Press, Walnut Creek. 

 
Gamble, Clive  

2007 Origins and Revolution: Human Identity in Earliest Prehistory. Cambridge 
University Press, New York. 

 
Gamble, Lynn H. 

2008 The Chumash World at European Contact: Power, Trade, and Feasting Among  
Complex Hunter-Gatherers. University of California Press: Berkley.  

  



191 

Garfinkel, Alan P., and Harold Williams 
2011 Handbook of the Kawaiisu. Wa-hi Sona’avi Publications. 

 
Garza, Sebastian Cristobal 

2012 A Bioarchaeological Study of a Middle Period Cemetery. M.A. Thesis, 
Department of Anthropology, California State University, Northridge. 

 
Gilreath, Amy J. 

2007 Rock art in the Golden State: Pictographs and Petroglyphs, portable and 
Panoramic.  In California Prehistory: Colonization, Culture, and Complexity, 
edited by Terry L. Jones and Kathryn A. Klar, pp. 273-298. Lanham: Alta Mira 
Press. 

 
 Gilreath, Amy J., Hildebrandt, William R. 

2011 Current Perspective on the Production and Conveyance of Coso Obsidian. 
In Perspectives on Prehistoric Trade and Exchange in California and the Great 

Basin, edited by Richard E. Hughes, pp. 171-188. Salt Lake City: The University of 
Utah Press 

 
Glasscock, Michael D. 

2015 Overview of Neutron Activation Analysis, Electronic Document, 
http://archaeometry.missouri.edu/naa_overview.html, accessed January 12, 2016. 

 
Glascock, Michael D.,  Raymond Kunselman, and Daniel Wolfman 

1999 Intrasource Chemical Differentiation of Obsidian in the Jemez Mountains and 
Taos Plateau, New Mexico. Journal of Archaeological Science 26(8):861-868. 

 
Grant, Campbell 

1965 The Rock Paintings of the Chumash. University of California Press, Berkeley.  
 

1978 Chumash: Introduction. In California, edited by Robert F. Heizer, pp. 505-508.  
Handbook of North American Indians, Vol. 8, William C. Sturtevant, general 
editor, Smithsonian Institution, Washington D.C. 

 
1981 [1967] Rock Art of The American Indian. Outbooks: Golden, Colorado 

 
Grant, Campblell, James W. Baird and J. Kenneth Pringle 

1969 Rock Art Drawings of the Coso Range: Inyo County, California. Maturango 
Museum: China Lake, California.  

 
Gratuze, Bernard 

1999 Obsidian Characterization by Laser Ablation ICP-MS and its Application to 
Prehistoric Trade in the Mediterranean and Near East: Sources and Distribution of 
Obsidian within the Aegean and Anatolia. Journal of Archaeology Science, pp. 
26:869-881. 

 



192 

Gratuze, Bernard, Maryse Blet-Lemarquand, and Jean-Noel Barrandon 
2001 Mass Spectrometry with Laser Sampling: A New Tool to Characterize 

Archaeological Materials. Journal of Radioanalytical and Nuclear Chemistry 247: 
645-656. 

 
Golla, Victor 

2011 California Indian Languages. California of California Press, Berkley. 
 

Gorden, Mary 
1993 Paint Replication Experiment. Manuscript on file, Department of Anthropology, 

California State University, Los Angeles. 
 
1996 An Ethnographic Comparison of the Sources, Composition and Uses of Paints 

by the Yokuts of the Southern San Joaquin Valley and Sierra Nevada, California. 
Kern County Archaeological Society Journal 7:36-58. 

 
Gorden, Mary, Janet Pritchard, and Wendy Stevens 

1995 Paint Pigment Experiment. Manuscript on file, Department of Anthropology, 
California State University, Los Angeles. 

 
Glassow, Michael 

1992 The Relative Importance of Marine Foods Through time in Western Santa 
Barbara County.  In Essays of the Prehistory of Maritime California, ed Terry L. 
Jones, pp. 115-128. Center for Archaeological Research at Davis, No. 10. 
University of California, Davis.  

 
Glassow, Michael, Lynn Gamble, Jennifer Perry, and Glenn Russell 

2007 Prehistory of the Northern California Bight and the Adjacent Transverse 
Ranges. In California Prehistory: Colonization, Culture, and Complexity, edited by 
T. Jones and K. Klar, pp. 191-213. Altamira Press, Lanham, Maryland 

 
Glowacki, Donna M., Hector Neff, and Michael D. Glascock 

1998 An Initial Assessment of the Production of Movement of Thirteenth Century 
Ceramic Vessels in the mesa Verde Region. Kiva 63(3)217-240. 

 
Guthrie, James M. 

2015 Overview of X-ray Fluorescence. Revised by Jeffrey R. Ferguson. Electronic 
document, http://archaeometry.missouri.edu/xrf_overview.html, accessed January 
15, 2016 

 
Hanks, Herrick 

1968 Preliminary Report of the Archaeological Survey of the AAA Ranch & Vasquez 
Rocks County Park, Agua Dulce, California.  Report on file, California State 
University, Northridge. 

 



193 

1969 Site Record for CA-LAN-365. Report on file, South Central Coastal 
Information Center.  

 
1971 The Archaeology of Vasquez Rocks: A Site Locality in the Upper Santa Clara 

River Valley Region, Los Angeles County, California. California State University 
Northridge, Master's Thesis.  

 
Harrington, John P. 

1935 Field Work Among the Indians of California. In Exploration and Fieldwork of 
the Smithsonian Institution in 1934, pp. 81-84. Washington DC. 

 
Heizer, Robert F. 

1978 Trade and Trails. In California. edited by Robert F. Heizer, pp. 690-693.  
Handbook of North American Indians, Vol. 8, William C. Sturtevant, general 
editor, Smithsonian Institution, Washington D.C. 

 
Heizer, Robert F. and C.W. Clewlow, Jr. 

1973 Prehistoric Rock Art of California. Ballena Press: Ramona, California.  
 
Heizer, Robert F., Elsasser, Albert B. 

1980 The Natural World of the California Indians. Los Angeles: University of 
California Press.  

 
Heizer, Robert F., and Martin A. Baumhoff 

1962 Prehistoric Rock Art of Nevada and Eastern California. University of California 
press, Berkeley, California.  

 
Heizer, Robert F., and Gordon W. Hewes 

1940 Animal Ceremonialism in Central California in the Light of Archaeology. 
American Anthropology N.S, 42: 587-602. 

 
Hershey, Oscar H. 

1902 The Quaternary of Southern California.  University of California Department of 
Geological Bulletin 3:1-29. 

 
Hildeband, John A., G. Timothy Gross, Jerry Schaefer, and Hector Neff 

2002 Patayan Ceramic Variability: Using Trace Elements and Perographic Analysis 
to Study Brown and Buffwares in Southern California. In Ceramic Production and 
Circulation in the Greater Southwest: Source Determination by INAA and 
Complementary Mineralogical Investigations, edited by Donna M. Glowacki and 
Hector Neff, pp. 121-139. Cotsen Institute of Archaeology, UCLA. 

 
Hudson, Travis 

1982 The Alliklik-Tataviam Problem. Journal or California and Great Basin 
Anthropology 4(2): 222-232. 

 



194 

Hudson, Travis, Georgia Lee, and Ken Hedges 
1979 Solstice Observers and Observatories in Native California. Journal of 

California and Great Basin Anthropology 1(1):38-63. 
 
Hughes, Richard E. 

1998 Reliability, Validity, and Scale in Obsidian Sourcing Research.  In Unit Issues 
in Archaeology: Measuring Time, space, and Material, edited by A.F. Ramenofsky 
and A. Steffen, pp. 103-114.  University of Utah Press: Salt Lake City. 

 
Hyder, William D., Georgia Lee, and Mark Oliver 

1986 Culture, Style and Chronology: The Rock Art at Carrizo Plain. In American 
Indian Rock Art, Vol. 11, edited by William D. Hyder, Helen Crotty, Kay Sanger, 
and Frank Bock, pp. 43-56. El Toro, CA: American Rock Art Research Association. 

 
Ingold, Tim 

1993 The Temporality of Landscape. World Archaeology 25(2): 153-174. 
 
Jahns, Richard H., and William R. Muehlberger 

1954 Geology of the Soledad Basin, Los Angeles County. Map Sheet No.6.  
California Division of Mines, Bulletin No.170. 

 
Johnson, John 

1997 The Indians of Mission San Fernando.  Southern California Quarterly 78(3): 
249-290. 

 
Johnson, John, and David D. Earl 

1990 Tataviam Geography and Ethnohistory.  Journal of California and Great Basin 
Anthropology 12(2):191-214. 

 
Jones, Andrew 

2002 Archaeological Theory and Scientific Practice. Cambridge University Press, 
Cambridge. 

 
Kellogg, Jarrod X. 

2010 Who Created the Halloran Spring Petroglyphs and Why? An Analysis Based on 
Style, Trade, and Population Movement. M.A. Thesis, Department of 
Anthropology, California State University, Northridge. 

 
King, Chester 

1990 Evolution of Chumash Society: A comperative Study of Artifacts Used For 
Social System Maintenance in the Santa Barbara Channel Region Before A.D. 
1804. New York: Garland Publishing, Inc. 

  



195 

2004 Ethnographic Overview of the Angeles National Forrest. Tataviam and San 
Gabriel Mountain Serrano Ethnography. Prepared for the United States Department 
of Agriculture, Southern California Province, Angeles National Forest. By Chester 
King and Topanga Anthropological Consultants. Topanga, California 

 
2011 (Draft) Overview of the History of American Indians in Santa Monica 

Mountains. Topanga Anthropological Consultants for the National Park Service. 
 
King, Chester, Charles Smith, and Tom King  

1974 Archaeological Report Related to the Interpretation of Archaeological 
Resources Present at Vasquez Rocks County Park. Report on file, Department of 
Anthropology, California State University, Northridge 

 
King, Chester D., and Thomas C. Blackburn 

1978 Titavium.  In California. edited by Robert F. Heizer, pp. 535-537. Handbook of 
North American Indians, Vol. 8, William C. Sturtevant, general editor, Smithsonian 
Institution, Washington D.C. 

 
King, Linda 

1981 The Incised Petroglyphs at Agua Dulce, Los Angeles County, California. In 
Messages From the Past: Studies in California Rock Art, edited by C. W. Meighan, 
pp. 21-50. University of California Los Angeles, Institute of Archaeology, 
Monograph XX. 

 
Kingery-Schwartz A., R.S. Popelka-Filcoff, D.A. Lopez, F. Potter, P. Hill, M. Glascock  

2013 Analysis of Geological Ochre: Its Geochemistry, Use, and Exchange in the US 
Northern Great Plains. Open Journal of Archeometry 1(15):72-76. 

 
Knight, Albert  

1991a Site Record for CA-LAN-362. Report on file, SCCIC. 
1991b Site Record for CA-LAN-363. Report on file, SCCIC. 
1991c Site Record for CA-LAN-366. Report on file, SCCIC. 
1991d Site Record for CA-LAN-367. Report on file, SCCIC. 
1991e Site Record for CA-LAN-374. Report on file, SCCIC. 
1991f Site Record for CA-LAN-375. Report on file, SCCIC. 
1991g Site Record for CA-LAN-558. Report on file, SCCIC. 
1991h Site Record for CA-LAN-1962. Report on file, SCCIC. 
1991i Site Record for CA-LAN-1967. Report on file, SCCIC. 
1991j Site Record for CA-LAN-374. Report on file, SCCIC. 
1992a Site Record for CA-LAN-374. Report on file, SCCIC. 
1992b Site Record for CA-LAN-362. Report on file, SCCIC. 
1992c Site Record for CA-LAN-375. Report on file, SCCIC. 
1992d Site Record for CA-LAN-558. Report on file, SCCIC. 
1992e Site Record for CA-LAN-1962. Report on file, SCCIC. 
1992f Site Record for CA-LAN-1967. Report on file, SCCIC. 
1992g Site Record for CA-LAN-366. Report on file, SCCIC. 



196 

1997 The Rock Art of Los Angeles County, California. Unpublished manuscript on 
file, SCCIC.  

 
2010 The Rock Art of the Sierra Pelona Mountains, Central Los Angeles County, 

California.  American Indian Rock Art, Volume 36, pp. 71-84. American Rock Art 
Research Association Glendale, AZ.  

 
2012 Three Chumash-Style Pictograph Sites in Fernandeño Territory. Society for 

California Archaeology Proceedings, Volume 26: 256-271. 
 

2015 The Rock Art at Agua Dulce, Los Angeles County, California. Pacific Coast 
Archaeology Society Quarterly.  

 
Kroeber, A.L. 

1925 Handbook of The Indians of California. Bureau of American Ethnology Bulletin 
78.  Reprint (1978); Dover Publications, Inc., New York.  

 
Koerper, Henry C., and Ivan H. Strudwick 

2002 Native Employment of Mineral Pigments with Special Reference to a Galena 
Manuport from an Orange County Rock Art Site. Pacific Coast Archaeological 
Society Quarterly 38(4): 1-20. 

 
Leach, E. 

1976 “Color Symbolism,” in Culture and Communication. Cambridge: Cambridge 
University Press.  

 
Lee, Georgia 

1984 Rock Art of the Sierra Madre Ridge. Papers on Chumash Rock Art. San Luis 
Obispo County Archaeological Society Occasional Papers 12:13-48.  

 
Lee, Georgia, Hyder, William D. 

1991 Prehistoric Rock Art as an Indicator of Cultural Interaction and Tribal 
Boundaries in South-Central.  California Journal of California and Great Basin 
Anthropology 13(1): 15-28. 

 
Lewis-William, J.D. 

1981 Believing and Seeing: Symbolic Meaning In Southern San Rock Paintings. 
Academic Press, New York. 

 
1991 ‘People of the Eland’: An Archaeo-Linguistic Crux. In Hunters and Gatherers: 

Property, Power, and Ideology, Vol 2.  edited By Tim Ingold, David Riches, and 
James Woodburn, pp. 203-211.  Oxford: Berg.  

 
2002 The Mind in the Cave: Consciousness and the Origins of Art. Thames and 

Hudson, Ltd., London. 
  



197 

Lopez, Robert 
1974 The Prehistory of the Lower Portion of the Piru Creek Drainage Basin, Ventura 

County, California: An Ethnohistorical and Archaeological Reconstruction. M.A. 
Thesis, Department of Anthropology, California State University, Northridge. 

 
Malinowski, Broninslaw 

1922 Argonauts of the Western Pacific: An Account of Native Enterprise and 
Adventure in the Archipelagoes of Melanesian New Guinea. Waveland Press, Inc., 
Illinois. 

 
Mauss, Marcel 

1990 [1950] The Gift: The Formation and Reason for Exchange in Archaic Societies. 
W.W. Norton, New York. 

 
McDonald, Jo, and Peter Veth 

2012 The Social Dynamics of Aggregation and Dispersal in the Western Desert.  In A 
Companion to Rock Art, edited by Jo McDonald and Peter Veth, pp. 90-102. 
Malden, MA: Wiley-Blackwell. 

 
McIntyre, Michael James 

1979 A Cultural Management Program for the upper Santa Clara River Valley, Los 
Angeles and Ventura Counties, California. Unpublished M.A Thesis, Department of 
Anthropology, California State University, Northridge.  

 
1990 Cultural Resources of the Upper Santa Clara River Valley, Los Angeles and 

Ventura Counties, California. In Archaeology and Ethnohistory of Antelope Valley 
and Vicinity, edited by Bruce Love, and William H. DeWitt. Antelope Valley 
Archaeological Society Occasional Paper No. 2, pp. 1-20. Lancaster, California. 

 
McGuire, K.R., and W.R. Hildebrandt 

2005 Re-Thinking Great Basin Foragers:  Prestige Hunting and Costly Signaling 
During the Middle Archaic Period. American Antiquity 70: 695-712. 

 
Moratto, Michael J. 

1984 California Archaeology. Academic Press, Inc., Orlando. 
 
2011 Material Conveyance in Prehistoric California: Cultural Contexts and 

Mechanisms. In Perspectives on Prehistoric Trade and Exchange in California and 
the Great Basin, edited by Richard R. Hughes, pp. 242-252. Salt Lake City: The 
University of Utah Press 

 
Murrap 

2010 Archaeometry Laboratory Statistical Program Routine Manual. Manuscript on 
file, Archaeometry Laboratory, Missouri University Research Reactor (MURR).  

  



198 

Neff, Hector 
2002 Quantitative Techniques for analyzing Ceramic Compositional Data. In 

Ceramic Production and Circulation in the Greater Southwest: Source 
Determination by INAA and Complementary Mineralogical Investigations, edited 
by Donna M. Glowacki and Hector Neff, pp. 15-36. Cotsen Institute of 
Archaeology, UCLA 

 
2012 Laser Ablation ICP-MS in Archaeology. In Handbook of Mass Spectrometry, 1st 

ed, edited by Mike S. Lee, pp. 829-843. John Wiley & Sons, Inc. 
 
Nibbs, Simone E. 

2012 Binding Ochre to Theory. Unpublished Pomona Senior Thesis Paper 122.  
Claremont College. http://scholarship.claremont.edu/pomona_these/122 

 
Panich, Lee P., Antonio Porcayo Michelini, and M. Steven Shackley 

2012 Obsidian Sources of Northern Baja California. California Archaeology 4(2) 
183-200. 

 
Pollard, A.M., C. Batt, B. Stern, and S.M.M. Young  

 2007 Analytical Chemistry in Archaeology. Cambridge university press. 
 
Popelka-Filcoff, Rachael Sarah 

2006 Application of Elemental Analysis for Archaeometric Studies: Analytical and 
Statistical Methods for Understanding Geochemical Trends in Ceramics, Ochre and 
Obsidian.  Ph. D. Dissertation, Department of Chemistry, University of Missouri-
Columbia.  

 
Popelka-Filcoff, R.S., J.D. Robertson. Michael D. Glasscock, and Ch. Descantes 

2007 Trace Element Characterization of Ochre from Geological Sources.  Journal of 
Radioanalytical and Nuclear Chemistry 272:17-27. 

 
Popelka-Filcoff, Rachel S., Elizabeth J Miksa, J. David Robertson, Michael D. 
Glasscock, and Henry Wallace 

2008 Elemental Analysis and Characterization of Ochre Sources from Southern 
Arizona. Journal of Archaeological Science 35:752-762.  

 
Quinlan, Angus R. 

2000 The Ventriloquist’s Dummy: A Critical Review of Shamanism and the Rock Art 
in Far Western North America. Journal of California and Great Basin 
Anthropology 22:92-108. 

 
Quinlan, Angus R., and Alanah Woody. 

2003 Marks of Distinction: Rock Art and Ethnic Identification in the Great Basin.  
American Antiquity 68(2):372-390. 

  



199 

Rafter, John  
1986 Archaeoastronomy of Agua Dulce Canyon. In Rock Art Papers, Vol. 3, pp. 129-

142. San Diego Museum of Man Papers 20.  
 
Read, Dwight W. 

2002 A Multitrajectory, Competition Model of Emergent Complexity in Human 
Social Organization.  Proceedings of the National Academy of Sciences of the 
United States of America 99(3): 7251-7256. 

 
Reeves, Dan, Rick Bury., and David W. Robinson 

2009 Invoking Occam’s Razor: Experimental pigment Processing and an Hypothesis 
Concerning Emigdiano Chumash Rock Art. Journal of California and Great Basin 
Anthropology 29(1):59-67. 

 
Renfrew, Colin 

2001 Symbol Before Concept: Material Engagement and the Early Development of 
Society.  In Archaeological Theory Today, edited by Ian Hodder, pp. 122-140.  
Cambridge: Blackwell publishing.   

 
2003 Figuring it Out: What are we? Where Do We Come From? The Parallel Visions 

of Artists and Archaeologists. Thames and Hudson, London. 
 
Robinson, David W.  

2010   Land Use, Land Ideology: An Integrated Geographic Information Systems 
Analysis of Rock Art Within South-Central California. American Antiquity 
75(4):792-818. 

 
Scharlotta, Ian 

2014 Trade Routes and contradictory Spheres of Influence: Movement of Rhyolite 
Through the Hard of the Western Mojave Desert. California Archaeology 6(2) 219-
246. 

 
Schiffman, Robert 

1969 LAN-362 Site Report. San Fernando Valley State College.  Report on file, 
Department of Anthropology, California State University Northridge. 

 
Scott, David A., Stephanie Scheerer and Daniel J. Reeves  

2002 Technical Examination of Some Rock Art Pigments and Encrustations From the 
Chumash Indian Site of San Emigdio, California. Studies in Conservation 47: 184-
194. 

 
Scott, D. A., and W. D. Hyder 

1993 A Study of Some Californian Indian Rock Art Pigments. Studies in 
Conservation 38:155-173. 

  



200 

Service, Elman R. 
1975 Origins of The State and Civilization: The Process of Cultural Evolution. W.W. 

Norton & Company, Inc., New York.  
 
Shapiro, Ian Fraser 

2007 Rhyolite Sourcing Using LA-TOF-ICP-MS: Pilot Study. Unpublished M.A. 
Thesis, Department of Anthropology, California State University, Long Beach. 

 
Shapiro, Meyer 

1953 Style. In Anthropology Today, edited by A.L Kroeber, pp. 287-312. University 
of Chicago Press, Chicago. 

 
Silverstein, Michael 

1978 Yokuts: Introduction. In California, edited by Robert F. Heizer, pp. 446-447.  
Handbook of North American Indians, Vol. 8, William C. Sturtevant, general 
editor, Institution, Washington D.C. 

 
Sosa, Danny Aguilar 

2014 Obsidian Exchange in Prehistoric Baja California: An Initial Look at Regional 
Exchange Networks in the Penninsula.  M.A. Thesis, Department of Anthropology, 
California State University, Northridge. 

 
Speakman, Robert J. 

2015 Overview of ICP-MS. Electronic document, 
http://archaeometry.missouri.edu/icpms_overview.html, accessed January 20, 2016. 

 
Speakman, R. J., and Neff. H. 

2005 The Application of Laser Ablation-Icp-Ms to the Study of Archaeological 
Materials: An Introduction. Laser Ablation-Icp-Ms. In Archaeological Research, 
edited by R. J. Speakman and H. Neff, pp. 1-14. Albuquerque: University of New 
Mexico Press. 

 
Spence, Michael W. 

1996 Commodity or Gift: Teotihuacan Obsidian in the Maya Region. Latin American 
Antiquity 7(1): 21-39. 

 
Steward, Julian H. 

1970 The Foundation of Basin-Plateau Shoshonean Society.  In: Languages and 
Cultures of Western North America, edited by Earl H. Swanson, Jr., pp. 113-151. 
Pocatello: Idaho State University Press. 

 
1972 Theory of Culture Change. Urbana, IL., University of Illinois Press 

 
Stevens, Robert H. 

1996  Sacred Landscapes: Continuity and Change. Journal of American Indian Culture 
and Research 20(1) 



201 

Stoecker, Matt, and Elise Kelly 
2005 Santa Clara River Steelhead Trout: Assessment and Recovery Opportunities.  

University of California, Santa Barbara. 
 
Stoffle, Richard W., and M. Nieves Zedeño 

2001 American Indian Worldviews I: The Concept “Power” and its Connection to 
People, Places, and Resources.  In American Indians and the Nevada Test Site: A 
Model of Research and Consultation, edited by Richard W. Stoffle, Maria Nieves 
Zedeño, and David B Halmo, pp. 58-76. Bureau of Applied Research in 
Anthropology, University of Arizona, Tucson. U.S Government Printing Office, 
Washington D.C. 

 
Sutton, Mark Q. 

1987 On the Prehistory of the Western Mojave Desert. Paper presented at the Meeting 
of the Society for California Archaeology, Fresno. 

 
2009 People and Language: Defining the Takic Expansion into Southern California.  

Pacific Coast Archaeological Society Quarterly 41(2&3): 31-94. 
 
Sutton, Mark Q., Mark E. Basgall, Jill K. Gardner, and Mark W. Allen 

2007 Advances in Understanding Mojave Desert Prehistory. In California Prehistory: 
Colonization, Culture, and Complexity, edited by T. Jones and K. Klar, pp. 229-
246. Altamira Press, Lanham, Maryland 

 
Tabares, Natasha, Clarus J. Backes., Amy Commendador-Dudgeon., Chris Purtell. 

2009 Phase 1 Archaeological Survey of Vasquez Rocks Natural Area Parl. Volume I: 
Phase 1 Archaeological Survey. Report prepared for County of Los Angeles, 
Department of Parks and Recreation and on file at County of Los Angeles, 
Department of Parks and Recreation. 

 
Tacon, Paul S.C. 

2002 Rock Art and Landscapes.  In Inscribed Landscapes: Marking and Making 
Place, edited by Bruno David and Meredith Wilson, pp.122-136. University of 
Hawai’I Press, Honolulu. 

 
Tacon, Paul S.C., and Christopher Chippindale 

1998 An Archaeology of Rock-Art Through Informed Methods and Formal Methods.  
In The Archaeology of Rock Art, edited by Christopher Chippindale and Paul S.C. 
Tacon, pp. 1-10. Cambridge University Press, Cambridge.   

 
Truncer, J., M. Glascock, and H. Neff 

1998 Steatite Source Characterization in Eastern North America: New Results Using 
Instrumental Neutron Activation Analysis. Archaeometry 40: 23-44. 

  



202 

Turpin, Solveig A.   
1990 Rock At and Hunter-Gatherer Archaeology: A case study from SW Texas and 
Northern Mexico. Journal of Field Archaeology 17: 263-279. 

 
2001 Archaic North America, In Handbook of Rock Art Research, edited by David S. 
Whitley, pp. 361-413. Alta Mira Press, Walnut Creek. 

 
Webb, Edith 

1945 Pigments Used by The Mission Indians of California. The Americas 2(2): 137-
150. 

 
Weigand, P. C., G. Harbottle, and E.V. Sayre 

1977 Turquoise Sources and Source Analysis: Mesoamerica and Southwestern U.S.A. 
In Exchange Systems in Prehistory, edited by Warren L. D’Azevedo, pp. 183-193.  
Smithsonian Institution Press, Washington. 

 
Weissner, Polly 

1983 Style and Social information in Kalahari San Projectile Points. American 
Antiquity 48:253-276. 

 
1985 Style or Isochrestic Variation? A Reply to Sackett. American Antiquity 

50(1):160-166.  
 
Weber, Max 

1978 Economy and Society: An Outline of Interpretive Sociology.  Edited by Gunter 
Roth and Claus Wittich.  University of California Press, Los Angeles.   

 
Whitley, David 

1994 Ethnography and Rock Art in the Far West: Some Archaeological Implications. 
In New Light of Old Art: Recent Advances in Hunter-Gatherer Rock Art Research, 
edited by David S. Whitley and Lawrence L Loendforf, pp. 81-94. Los Angeles, 
California: Institute of Archaeology Monograph 36, University of California. 

 
1996 A Guide to Rock Art Sites: Southern California and Southern Nevada. 

 
1998 Finding Rain in the Desert: Landscape, Gender and Far Western North 

American Rock Art. In The Archaeology of Rock Art, edited by Christopher 
Chippindale and Paul S.C. Tacon, pp. 11-25. Cambridge University Press, 
Cambridge. 

 
1998b Meaning and Metaphor in the Coso Petroglyphs: Understanding Great Basin 

Rock Art. In Coso Rock Art: A New Perspective, edited by Elva Younkin, pp. 109-
171. Ridgecrest, CA.: Maturango Press 

 
2000 The Art of the Shaman, Rock Art of California. The University of Utah Press, 

Salt Lake City, Utah.  



203 

Whitley, David S., and Dorn, Ronald I. 
1984 Chemical and Micromorphological Analysis of Rock Art Pigments from the 

Western Great Basin. Journal of World Archaeology 6(3):48-51. 
 

1987 Rock Art Chronology in Eastern California.  World Archaeology 19(2): 150-
164. 

 
Wobst, H., Martin 

1977 Stylistic Behavioral and Informational Ex-change. Papers for the Director; 
Research Essays n Honor of James B. Griffin, C. E. Cleland, ed. University of 
Michigan Museum of Anthropology Anthropological Papers No. 61:317-342. 

 
Woody, A. 

1996 Layer by Layer: A Multigenerational Analysis of the Massacre Lake Rock Art 
Site. Department of Anthropology Technical Report 97-1. University of Nevada, 
Reno, Reno. 

 
Wreschner, Ernst E. 

1976 The Red Hunters: Further Thoughts on the Evolution of Speech. Current 
Anthropology 17(4): 717-719. 

 
1980 Red Ochre and Human Evolution: A Case Study for Discussion.  Current 

Anthropology 21(5):631-644. 
 
Zedeño M. Nieves, Richard W. Stoffle, and Leedom Shaul 

2001 Storied Rocks: American Indian Inventory and Assesment of Rock Art Sites.  In 
American Indians and the Nevada Test Site: A Model of Research and Consultation, 
edited by Richard W. Stoffle, Maria Nieves Zedeño, and David B Halmo, pp. 122-
138. Bureau of Applied Research in Anthropology, University of Arizona, Tucson. 
U.S Government Printing Office, Washington D.C. 

  



204 

Appendix A: Key of Detected Elements 

 
Li – Lithium 
Be – Beryllium 
Na – Sodium 
Mg – Magnesium 
Al – Aluminum 
Si – Silicon 
K – Potassium 
Ca – Calcium 
Sc – Selenium 
Ti- Titanium 
V – Vanadium 
Cr – Chromium 
Mn – Manganese 
Fe – Iron 
Ni – Nickel 
Co – Cobalt 
Cu – Copper 
Zn – Zinc 
Ga – Gallium 
Ge – Germanium 
As – Arsenic 
Rb – Rubidium 
Sr – Strontium 
Y – Yttrium 
Zr – Zirconium 
Nb – Niobium 
Mo – Molybdenum 
Ag – Silver 
Cd – Cadmium 
 

Sn – Tin 
Sb – Antimony 
Te – Tellurium 
Cs – Cesium 
Ba – Barium 
La – Lanthanum 
Ce – Cerium 
Pr – Praseodymium 
Nd – Neodymium 
Sm – Samarium 
Eu – Europium 
Gd – Gadolinium 
Tb – Terbium 
Dy – Dysprosium 
Ho – Holmium 
Er – Erbium 
Tm – Thulium 
Tb – Ytterbium 
Lu – Lutetium 
Hf – Hafnium 
Ta – Tantalum 
W – Tungsten 
Re – Rhenium 
Au – Gold 
Ti – Thallium 
Pb – Lead 
Bi – Bismuth 
Th – Thorium 
U – Uranium 
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Appendix B: Pigment Relation Figure 

 
Figure A: PCA graph indicating relation between the 21 pigments. 

The graph compares pigments (Plus) against each other in PCA space. 
Pigments within the ellipse and near the centroid share a 85-90% relation. 

 


