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ABSTRACT

Sponsor: Playa Capital Company, LLC

Volume Title: Material Culture and Subsistence Practices.
People in a Changing Land: The Archaeology and History
of the Ballona in Los Angeles, California.

Project Location: The project area is located in an area for-
merly containing the Ballona Lagoon, a prehistoric wetland
complex in west Los Angeles that is known collectively as the
Ballona in Los Angeles County. This area is today bounded
roughly by Playa del Rey to the west, Marina del Rey to the
north, the Ballona Escarpment (a high bluff) and Del Rey
Hills/Manchester Bluffs to the south, and Interstate 405 to
the east. It is located approximately 0.5 km east of the Pacific
Ocean near an area referred to as Santa Monica Bay along
this section of the coast, 1.3 km west of the Baldwin Hills,
and 1.6-2.6 km north of Los Angeles International Airport.
Ballona Creek, a drainage that is now channelized, crosses
the project area; Centinela Creek, a spring-fed drainage, once
ran along the southern portion of the project area along the
base of the Ballona Escarpment.

Project Description: Statistical Research, Inc. (SRI), con-
ducted research, including testing, evaluation to determine
eligibility for listing in the National Register of Historic
Places (NRHP), and data recovery at eight sites in the Bal-
lona (CA-LAN-54/H, CA-LAN-62/H, CA-LAN-193/H,
CA-LAN-211/H, CA-LAN-1932/H, CA-LAN-2676/H,
CA-LAN-2768/H, and CA-LAN-2769/H) (hereafter, the
prefix CA- and the suffix /H will be omitted). Of these sites,
five were recommended eligible for listing in the NRHP:
LAN-54, LAN-62, LAN-193, LAN-211, and LAN-2768.

Data recovery was conducted on these five sites (Altschul

1991; Aleschul et al. 1991; Altschul et al. 1998; Altschul et
al. 1999; Altschul et al. 2003; Keller and Aleschul 2002; Van
Galder et al. 2006; Vargas and Altschul 2001; Vargas et al.
2005). Research designs and plans of work were developed
and implemented after review by regulatory agencies. In ad-
dition, related research in the Ballona included a paleoen-
vironmental study of the area (Homburg et al. 2015). This
study presents the results of the analysis of seven classes of
material culture and six classes of subsistence-related data.

Project Summary: This volume of the Playa Vista Archaco-
logical and Historical Project (PVAHP) presents important
research findings on continuity and change in the artifacts
and subsistence of the prehistoric occupants in the Ballona
from 8,000 years ago through the Mission and early histori-
cal periods. Large data sets characterized by broad ranges of
temporal, spatial, and contextual variability are summarized.
These data are among the very few detailed presentations of
analyzed cultural materials for the southern California coastal
region, and especially for the Mission period Gabrielino/Tongva
territory. The data presented here illustrate synchronic and
diachronic trends in lifeways and sociocultural choices, and
both stability and changes in cultural systems extending back
8,000 years, with denser occupations in the protohistoric and
Mission periods. Artifactual and subsistence data repeatedly
identified continuity in tradition, punctuated by occasional
changes. The most pronounced changes occurred at the be-
ginning and end of the Intermediate period and at the start of
the protohistoric and Mission periods. In elucidating the ma-
jor diachronic and synchronic trends in the PVAHP data, we
have identified five research issues upon which the data have
shed valuable insight: chronology and culture change, technol-
ogy and trade, site function, subsistence, and mortuary ritual.
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CHAPTER 1

Introduction

Seetha N. Reddy,

with contributions from Justin Lev-Tov

r l Y his third volume of the Playa Vista Archaeological
and Historical Project (PVAHP) data recovery report
series focuses on the material culture and subsistence

practices of the Ballona region, located along Santa Monica

Bay in west Los Angeles County. Other volumes in this se-

ries contain an introduction and background to the PVAHP

and the paleoenvironment of the Ballona region (Volume 1),

the methods and results of archaeological work (Volume 2),

bioarchaeological studies (Volume 4), and mortuary analysis,

ethnohistory, and project synthesis (Volume 5).

This volume—described by our peer reviewers as a sig-
nificant contribution to the archaeology of the greater Los
Angeles Basin—contains some of the very few detailed analy-
ses of cultural materials from the southern California coastal
region. The large data sets involved are characterized by a
broad range of temporal, spatial, and contextual variability.
Data were collected through standardized methods and rig-
orously analyzed. No comparable data set of this size from a
single set of sites in southern California has been previously
reported in such detail. Furthermore, the lithics, ceramics,
faunal, floral, and other cultural material recovered from well-
preserved Mission period occupation and mortuary contexts
have yielded the first such data to be analyzed and presented
for the area occupied by the Gabrielino (also known as the
Tongva) people. Although other Mission period occupations
and burial contexts within traditional Gabrielino territory
have been analyzed and reported, the PVAHP data allow a
more thorough and insightful understanding of the complex
domestic and mortuary contexts of the Mission period, espe-
cially when combined with ethnohistoric data. The analyses
presented in this volume provide the most comprehensive
and detailed depiction yet of Gabrielino material culture from
the Late period to the transformation of Gabrielino culture
following contact with the Spanish. These data derive from
five sites with occupations dating from the Millingstone
period through the Historical period (CA-LAN-54/H, CA-
LAN-62/H, CA-LAN-193/H, CA-LAN-211/H, and CA-
LAN-2768/H) (hereinafter, the prefix “CA-” will be omitted
for all sites, and the suffix “/H” will be omitted for PVAHP
sites). For additional information regarding the information
presented in this chapter, please see Appendixes A.1-A.6 on
the accompanying disk.

The PVAHP Context

The PVAHP is located near the Pacific Ocean within the
City of Los Angeles, in an area formerly containing the Bal-
lona Lagoon, a drowned river valley immediately to the south
and east of Marina Del Rey, in the western Los Angeles Ba-
sin (Figure 1). The low wetlands are defined on the south by
Pleistocene terraces occupied by modern housing develop-
ments and Loyola Marymount University. Now surrounded
by extensive urban development, the Ballona Lagoon area
was home to aboriginal peoples, including the Gabrielino,
beginning approximately 8,200 years ago and continuing
until the early 1800s. (More detailed discussion of the local
environment and previous archaeological research can be
found in Volume 1.)

Ballona Creek, occupying a remnant channel of the Los
Angeles River, drains about 230 km? (90 square miles) of
the Los Angeles Basin. Prior to modern channelization, Bal-
lona Creek flowed into the lagoon roughly where Lincoln
and Culver Boulevards now intersect. Ballona Creek was
improved in stages, and its course and banks were kept in a
natural state until the 1920s. A concrete lining to channelize
the entire length of Ballona Creek was completed in 1935
(Altschul et al. 1991:76).

The Ballona area has been subjected to archaeological in-
vestigations since the early twentieth century. Amateur col-
lectors were the primary explorers during the first half of the
century, but the first professional study was by Nels Nelson
in 1912. For additional information on early and modern
researchers in the Ballona, see Chapters 1 and 9 in Volume 2
of this series and Chapters 3 and 4 in Volume 1 of this series.

Statistical Research, Inc. (SRI), has been involved in
archaeological research in the Ballona area for more than
two decades (Altschul 1991; Altschul et al. 1991; Altschul,
Homburg, et al. 1992; Altschul et al. 2003; Altschul et al.
2005; Altschul et al. 2007); the PVAHP is the latest proj-
ect involving excavations in the Ballona Lagoon lowlands
(Figure 2). SRI has also conducted archaeological research
at several sites located on the Pleistocene terraces imme-
diately to the south and east of the PVAHP (Altschul and
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Figure 1. Location of the PVAHP in California.

Ciolek-Torrello 1997; Douglass et al. 2005; Grenda et al.
1994), as well as on the northern edge of the former Ballona
Lagoon (Altschul, Homburg, et al. 1992). SRI was hired
in 1989 by Camp, Dresser, and McKee (CDM) as part of
the Environmental Impact Report team for the then-devel-
oper of Playa Vista, Maguire Thomas Partners—Playa Vista
(MTP-PV). In 1990-1991, SRI began working directly for
MTP-PV, at which point we developed the PVAHP as a
phased archaeological and historical project to comply with
federal, state, and municipal regulations protecting cultural
resources. In 1997, the Playa Capital Company, LLC, took
over ownership and development of Playa Vista.

The existence of wetlands within the Playa Vista develop-
ment area, as well as the development of a riparian corridor
draining into the wetlands, meant that the project required

a permit from the U.S. Army Corps of Engineers (USACE)

2

under Section 404 of the Clean Water Act, which, in turn,
required the USACE to comply with the National Environ-
mental Policy Act (NEPA) and Section 106 of the National
Historic Preservation Act (NHPA). In addition, the City of
Los Angeles required compliance with the California Envi-
ronmental Quality Act (CEQA), and the Coastal Commis-
sion required compliance with the California Coastal Act for
the portions of the project in the coastal zone. To comply
with these requirements, SRI conducted records searches and
inventories of cultural resources and developed a research
design (Altschul et al. 1991). Because of the complexity of
the depositional history of the Ballona and the potential for
buried cultural deposits, a Programmatic Agreement (PA) was
created among the USACE, the California State Historic Pres-
ervation Officer (SHPO), and the Advisory Council on His-
toric Preservation (ACHP). Two organizations representing
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the Gabrielino concurred with the PA, as did the developer,
MTP-PV. Subsequent to the PA, SRI conducted additional
inventory, tested sites, and implemented data recovery at
various locations across the Playa Vista project area (Altschul
1991; Altschul et al. 1991; Altschul et al. 1998; Altschul et al.
1999; Altschul et al. 2003; Keller and Altschul 2002; Van
Galder et al. 2006; Vargas and Altschul 2001; Vargas and
Douglass 2009; Vargas et al. 2005).

The project area includes two sets of archaeological and
historic properties: the Ballona Lagoon Archaeological District
(BLAD), which encompasses the prehistoric archaeological
sites, and the Hughes Industrial Historic Districc (HIHD)
(Altschul et al. 1991). Both districts have been determined
eligible for listing in the National Register of Historic Places
(NRHP). All archaeological work undertaken within these
two districts contributes to the ultimate goal of document-
ing past occupation and activities throughout the area. For
detailed discussions of the history of archacological research
in the Ballona and the history of the PVAHP, please refer to
Volumes 1 and 2 of this series.

This volume presents the results of analyses of artifacts
and ecofacts obtained from data recovery investigations con-
ducted at five sites recommended eligible for listing in the
NRHP (Altschul 1991; Altschul et al. 1991; Altschul et al.
1998; Altschul et al. 1999; Altschul et al. 2003; Keller and
Aleschul 2002; Van Galder et al. 2006; Vargas and Altschul
2001; Vargas et al. 2005; Vargas and Douglass 2009) (Fig-
ure 3). Four of the five sites (LAN-62, LAN-193, LAN-211,
and LAN-2768) are located at the base of the Westchester
Bluffs, on the southern boundary of the project area; LAN-
54 is located north of the other sites, in an area that was
originally on a low island in the middle of the Ballona La-
goon and wetlands. LAN-54 is also no longer on land that
is part of the Playa Vista property, because this portion of
the original development is now owned by the State of Cali-
fornia. In addition to these five sites, three sites, LAN-1932,
LAN-2676, and LAN-2769, were also excavated. Testing at
LAN-2769 revealed that it was heavily disturbed, probably
as a result of earthmoving and construction activities likely
conducted by Hughes Aircraft Company in the middle to
late twentieth century (Altschul et al. 2003). The prehistoric
cultural materials at the site probably derive from redeposited
fill or from colluvial and alluvial deposits from the overlying
bluffs (Ciolek-Torrello 2003). LAN-1932 was recommended
as ineligible for listing in the NRHP after extensive testing.
LAN-2676 was recommended eligible for listing in the
NRHP (Altschul et al. 1998), but was subsequently deter-
mined during data recovery to be redeposited archaeological
sediments (from LAN-62 and LAN-211) and therefore were
not subjected to intensive study. Methods and results of the
field investigations at the five sites are discussed in Volume 2
of this series; this volume presents the results of analyses. The
analyses included flaked stone, worked shell, worked bone,
basketry, glass beads, ceramics, historical-period artifacts,
and pollen, as well as vertebrate and invertebrate studies
and paleoethnobotany. This introductory chapter presents
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the setting for the analyses, including a brief discussion of
the paleoenvironment, the modern ecological setting, and
the approaches and methods and a short discussion of the
various analyses.

Paleoenvironmental
Setting

Paleoenvironmental changes had a direct and irreversible effect
on human culture across the globe. In this light, two of the
most striking changes to impact humans were the terminal
Pleistocene/early Holocene postglacial rise in sea level and
the trans-Holocene sea-surface water-warming and -cooling
trends (Boxt et al. 1999; Inman 1983; Kennett and Kennett
2000). Over the past 10,000 years, during the time of hu-
man occupation of the project area, the paleoenvironment
of southern California has changed dramatically. Inman
(1983:9) and Curray (1965) have noted that the shoreline
was significantly different in the past, starting at the onset of
the Holocene with sea levels at least 30 m below present sea
level. The sea levels rose dramatically during the early Holo-
cene, and the rate of their rise slowed down noticeably dur-
ing the last 4,000 years. Prior to the melting of continental
glaciers at the end of the Pleistocene, sea levels were much
lower, and the northern Channel Islands were connected as a
single landmass now known as Santarosae. During this time,
the southern Channel Islands were closer to the mainland,
although they were never connected as a single landmass.
Fast-paced sea-level rise during the late Pleistocene and
early Holocene shifted the shoreline eastward, resulting in
inundated valley floors and the creation of steep and nar-
row bays in some areas (Inman 1983; Kern 1995; Masters
1994; Orme 1993). Between 5,000 and 9,000 years ago
(B.r.), melting of continental glaciers caused sea levels to
rise approximately 2-3 ¢m annually, if not faster (Schneider
1997:112-117). Coastal estuaries, lagoons, and sandy beaches
began to be established when the marine transgression slowed
during the middle Holocene (ca. 6000-3000 B.r.) (Nardin
et al. 1981). This rise in the sea level ultimately resulted in
aggradation in some estuaries and the silting of some lagoons.
The shoreline continued to retreat in the late Holocene with
the erosion of coastal cliffs by sea-wave action (Inman 1983;
Kern 1995). Between 5000 and 3000 B.p., the rate of sea-
level rise slowed and reached current levels (Inman 1983).
Inman’s (1983) model presents four stages of coastal evo-
lution: formation of deeply cut valleys when sea levels fell
(as they did at the last glacial maximum 20,000 years ago),
formation of bays as these valleys were flooded when the sea
levels rose, formation of salt-marsh ecozones as the sea levels
continued to rise, and ultimate inundation of the lagoons and
transformation of rocky beaches to sandy beaches (Masters
1985). These paleoenvironmental changes are of critical impor-
tance in modeling, interpreting, and understanding the timing
and pace of prehistoric human adaptations in the study area.
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Paleoenvironmental reconstructions indicate that other
climatic changes in addition to rising sea levels occurred dur-
ing this time. A growing body of palynological, isotopic, and
tree-ring data suggests that between 8,000 and 10,000 years
ago, the climate was much cooler and moister (Heusser 1978;
Pisias 1978). This was followed by a period of warmer and
drier conditions known as the Altithermal, which lasted un-
til approximately 5,000 years ago (Antevs 1955). A study of
oxygen isotopes indicated that environmental fluctuations
were particularly dramatic during the past 3,000 years. Sea-
surface temperatures were relatively warm and stable between
3000 and 1550 B.p.; however, the period following this was
marked by cold and unstable sea-surface temperatures that
lasted until 700 B.r. (Boxt et al. 1999; Kennett and Kennett
2000). Recent palynological studies on San Nicolas Island
suggested that there were two periods of relatively dry condi-
tions in the late Holocene: 1375-1250 B.p. and 920—420 B.p.
(Davis et al. 2003). Wet and cool conditions preceded each
of these intervals. Considering that humans were intricately
connected to their environment, paleoenvironmental changes
undoubtedly had a dramatic impact on human populations
and culture.

Potential effects of these changes on prehistoric coastal
California inhabitants in the Ballona have been explored
in detail by Homburg et al. (2015). The Ballona paleoenvi-
ronmental study was designed to provide a geoarchacologi-
cal context for interpreting the evolution of the landscape
and human settlement in a dynamic habitat (see Homburg
et al. 2015:Chapters 6-8). Reconstruction of the changing
landscape during the Holocene in the Ballona Lagoon and
surrounding wetlands was based on sedimentology, chrono-
metric analysis, and microfossil, shellfish, and pollen data
from geological cores obtained from within the Ballona.
The resulting model shows a succession of landscapes and
the development of the lagoon over the last 8,000 years (Fig-
ure 4). Starting during the early portion of the Holocene
epoch, around 7850 cal B.p., seawater began to fill the Bal-
lona Creek/Los Angeles River channel mouth at the Pacific
Ocean and was subsumed by the rising ocean levels of the era,
thus forming a relatively small bay at the edge of the larger
Santa Monica Bay. By 5730 cal B.p., the water channel had
been further flooded, causing various preexisting side chan-
nels to be covered by shallow bay waters downstream, and
formerly low-lying riparian areas upstream became marsh-
lands. By 4500 cal B.p., most of the margins of the embay-
ment and river channel had become marshland, and the river
itself had deposited so much sediment that mudflats began
to form within the channel’s mouth, and sand bars evolved
at the former shoreline, partially restricting water flow be-
tween the bay and ocean. Around 3200 cal B.pr., marshlands
became much more extensive, and sandbars almost entirely
enclosed the embayment. The process of continuing siltation
led to further reduction in tidal flow, and expansion of sand
bars, mudflats, and marshes continued apace over approxi-
mately the next 3 millennia. According to radiocarbon dates
recovered from soil cores in the Ballona, the landform had
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reached an approximation of its recent form—an extensive
marsh with a number of shifting water channels penetrat-
ing a constricted lagoon—Dby the eighteenth century A.D., or
about 200 cal B.p. The Ballona at that time was cut off from
the ocean by sand dunes cut only by a single tidal channel.

Preliminary research (Altschul et al. 2003; Altschul et al.
2007; Douglass et al. 2005) delineated four distinct cultural
adaprations associated with particular landscape/lagoon devel-
opment. The first (between 7850 and 3200 cal 5.p.), during
the Millingstone period, is characterized by short-term oc-
cupations on Pleistocene terraces and alluvial fans. The sub-
sequent Intermediate period (3200-930 cal B.r.) witnessed
an influx of populations, as evidenced by the widespread dis-
tribution of sites on the Pleistocene terraces and creek edges
and in wetland settings. The Late period (a.n. 950-1542)
was marked by population aggregation around the wetlands
and lagoon. During the historical period, which includes the
Protohistoric period (a.n. 1540—1770) and the Mission pe-
riod (a.p. 1771-1834), human settlement was concentrated
on the alluvial fans, with small, isolated settlements on the
Pleistocene terraces. Of note to this settlement model is the
timing of the barrier that closed off part of Santa Monica Bay
around 4500 cal B.p. This barrier resulted in the creation of
the lagoon, which was stabilized by 3200 cal B.p. The lagoon
began silting around 1950 cal B.p. with sediment from the
Ballona Creek and Centinela Creek. It is important to note
that the Los Angeles River also contributed to the siltation
of the Ballona. The Los Angeles River has changed course
over time and flowed into the Pacific Ocean near either Long
Beach or the Ballona at different times (Gumprecht 1999).
Archival and geomorphological data indicate that the Los
Angeles River discharged into Ballona Creek in prehistory
as well as in historical times. For example, in the late eigh-
teenth and early nineteenth centuries, the Los Angeles River
turned southwest after leaving the Glendale Narrows, where
it joined Ballona Creek, and discharged into Santa Monica
Bay. During a catastrophic flash flood in 1835, the river
changed to its current course to flow due south just east of
present-day downtown Los Angeles and discharge into San
Pedro Bay. This course has been largely stabilized since the
river was channelized by the USACE in the late 1930s, al-
though periodic flooding continued.

A final note on the paleoenvironmental setting for the
PVAHP concerns the Medieval Climatic Anomaly (a.n. 800—
1400). Paleoclimatic records from a wide variety of contexts
have consistently indicated that the period between 1,000
and 700 years ago (a.n. 1000-1300) was characterized by
generally higher temperatures and had periods of extreme
drought. This event, known as the Medieval Warm Period or
the Medieval Climatic Anomaly, has received considerable at-
tention in archaeological literature, and there has been much
debate about the extent of its impact (Jones et al. 1999; Ken-
nett and Kennett 2000; Larson and Michaelson 1989; Raab
and Larson 1997). The apparent severity of the droughts and
their potential coincidence with important cultural changes
described throughout the prehistoric archaeological record
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for California (Raab and Larson 1997) have been of consid-
erable interest in regard to this topic. In particular, Larson
and Michaelson (1989) have argued that the interval between
A.D. 1100 and 1250 was one of continued drought, particu-
larly between about A.p. 1120 and 1150. Wigand (2005)
has argued that the Late period in the Ballona generally was
a continuous cycle of prolonged drought followed by peri-
ods of above-average precipitation. Raab and Larson (1997)
have tentatively linked these periods to contemporaneous
increases in interpersonal violence, periods of health decline
and population decrease, and occupational hiatuses in the
prehistoric archaeological record of coastal southern Califor-
nia. Similarly, scholars have also attributed an importance
to these disruptions in the emerging cultural complexity
among Late Prehistoric hunter-gatherers in coastal southern
California (Kennett and Kennett 2000; Raab and Larson
1997; Wigand 2005).

At a more general level, Jones et al. (1999) have argued
that the Medieval Climatic Anomaly had profound im-
pacts on hunter-gatherer settlement throughout California.
Little research has been conducted on this topic regarding
the southern California mainland coast, however. Byrd and
Reddy (2002) have noted that major residential sites farther
to the south, in present-day San Diego County, contin-
ued to be occupied on the central Camp Pendleton coastal
landscape during this time period but that other site types
became rare. After the Medieval Climatic Anomaly, special-
ized sites became widespread, which suggests that popula-
tions increased in this area. Early occupations in the Ballona
(8000-1000 B.p.) were on the Pleistocene bluff tops and on
alluvial fans surrounding the Ballona (Aleschul et al. 2005).
Starting around 1000 cal B.p., there was a fundamental change
in settlement not unlike that observed farther south in coastal
northern San Diego County (Byrd and Reddy 2002). As the
Ballona Lagoon became a sediment-choked estuary, there
was a dramatic change in settlement location, most likely in
response to this changing environment. By 1000 B.p., most
areas of the Ballona were abandoned, and the population had
congregated along the lagoon edge at the base of the bluff
(Altschul et al. 2005).

Modern Environment and
Ecology

Prior to early-twentieth-century development, the Ballona
was an area of great natural diversity, as is typical of estuarine
environments (Figure 5), which are diverse because of their
unique conditions of freshwater sources converging with salt-
water and the formation of brackish water. Because of these
unique and varied combinations of water chemistry, estuaries
feature plants and animals that thrive in ecological zones in
and around freshwater, those species typical of saltwater zones,
and those specifically adapted to brackish conditions. In this
section, three main aspects of environment and ecology are
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discussed as relevant to the PVAHP: human alterations of
the Ballona, the present ecology of the Ballona, and habitat
categories in the project area and Native American exploita-
tion of these habitats.

A Summary of Human
Alterations to the Ballona

Human alteration of the Ballona’s natural landscape and bi-
ological diversity necessarily began with the earliest human
settlement of the region, which had certainly occurred by
ca. 6500 B.c., and possibly earlier (cf. Altschul et al. 2003:7-
16). Extensive modification of the landscape may have begun
some 2,000-3,000 years before the arrival of Spanish mis-
sionaries and colonists in the eighteenth century a.p., when
Native American settlement of the area reached its maxi-
mum density, by around 1000 8.c. (Davis 1998:4). At that
time, human settlers may have significantly affected plant
(and, by extension, animal) communities by burning parts
of the landscape to encourage certain plants to thrive while
discouraging others (Lewis 1993; Timbrook et al. 1993). In
addition, they may have affected some animal-species popu-
lations positively or negatively through hunting.

It is clear that European and European-derived populations
in the area made increasingly permanent, and largely nega-
tive, impacts on the estuary. These impacts began with the
transformation of the area into cattle ranches and continued
to its use for agriculture in the middle and late nineteenth
century. In the early twentieth century, parts of the area be-
came the playground of recreational hunters and beachgoers,
and the railroad was brought in around that time. Originally,
railroads were part of a large development scheme planned
for the area, to build a seaside city named Port Ballona. Al-
though the planned community did not come to fruition,
the planning implementation left behind partially completed
dredging, railroad lines extending through the estuary, and
a pier (which later was washed away) as the only testaments
to the failed venture. In the 1890s, separate projects—the
construction of the Venice community and the beginnings
(and later expansions) of gas and oil exploration and drill-
ing—made even greater impacts. Subsequently, through the
mid-twentieth century and up to the present day, other in-
dustries made use of the estuary, including Hollywood film
studios and Howard Hughes's aircraft facility and airstrip. Also
during the early twentieth century and up until their forced
internment beginning in 1942, Japanese immigrants and/
or Japanese-Americans leased much of the Ballona land and
utilized it for the truck-farming of various vegetables, most
notably celery, which required heavy labor (Altschul et al.
1991:63-84). In addition to truck-farming, there is evidence
that at least one hog farm dating to the 1920s was located
within the site boundaries of LAN-193. Historical-period
photographs and the identification and analysis of a large
historical-period feature containing burned and unburned
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restaurant ware and other restaurant-related debris suggest
that the hog farm contracted with local municipalities and
businesses to haul away their garbage to use as feed for the
hogs. Between these various developments, government en-
gineering projects rerouted or channelized Ballona and Cen-
tinela Creeks, which had fed the estuary, and constructed
Marina del Rey in the 1960s (Davis 1998:4-5).

Modern Ecology of the
Ballona

The sparse biological literature that predates the latest major
development projects has described the Ballona as unique
for its diversity of plant and animal species. Herpetologist
von Bloeker (1942:29) stated that “few areas of comparable
size in the immediate coastal region of California are hosts
to such a great variety of life forms as have been found at El
Segundo Sand Dunes.” Ramirez (1981) echoed the view that,
for its size, the Ballona salt marsh is diverse, though otherwise
comparable to salt marshes elsewhere in southern California.
In addition to the area’s inherent interest in terms of species
diversity, what makes the ecosystem especially interesting is
the fact that it is one of the last estuarine environments in
the Los Angeles area, the others having been completely de-
veloped well before. Unfortunately, the Ballona’s wildlife was
never comprehensively and scientifically documented before
the Playa Vista development project was proposed and par-
tially implemented (but see Davis 1998:6; Schreiber 1981).

The decline in Ballona species diversity within modern
times is apparent with a quick perusal of the Friends of Bal-
lona organization’s Web site (http://www.ballonafriends.
org), which provides lists of fish and birds native to the Bal-
lona. The Web site lists 12 brackish and nearshore fish spe-
cies found in the Ballona. In contrast, Sandefur and Colby
(1992) identified approximately 65 species of fish from
analysis of animal bones from the Late period Admiralty site
(LAN-47). The birds either weathered modern development
better than fish or were more comprehensively documented.
The organization has compiled frequency listings for more
than 150 avian species in the area. The Admiralty site faunal
analysis listed only approximately 22 avian species (Sandefur
and Colby 1992:305), although this should be read as human
selection of certain species rather than a greater diversity of
modern avifauna than in the prehistoric past. There do not
appear to have been any scientific surveys of living fish or
bird species in the Ballona region prior to the publication of
the Biota of the Ballona report in 1981 (Ramirez 1981), even
though von Bloeker (1942) as well as Schreiber (1981) car-
ried out scientific surveys of the amphibian and reptile fauna.
Von Bloeker’s 1942 survey identified 3 species of amphibians
and 16 species of reptiles. Demonstrating the value of early,
pre-development scientific reports, von Bloeker’s observations
compare well with identifications of amphibian and reptile
bones from the Admiralty site, where 3 species of amphibians

10

and 19 species of reptiles were identified (Sandefur and Colby
1992:304). Interestingly, only 1 of the identified amphibian
species occurred both in the archaeological assemblage and
in the modern biological survey, whereas approximately half
of the reptilian species occurred in both studies.

Modern animal and plant surveys are severely handicapped
by the intense changes that the Ballona area has endured over
the last 200 years. Landscape changes and the encroachment
of urban Los Angeles have made many species locally extinct.
At the same time, European settlers brought in a host of plants
and animals not native to southern California, an ongoing pro-
cess that alters the encountered fauna and flora and replaces
native species. In addition to modern ecological surveys, both
professional and amateur, we can add species lists generated by
archaeological and geological investigations within the Ballona,
which now has a more-than-30-year history of intensive survey
and excavation (Altschul 1991; Altschul and Ciolek-Torrello
1997; Altschul et al. 1991; Altschul, Homburg, et al. 1992;
Altschul et al. 2003; Aleschul et al. 2005; Altschul et al. 2007;
Douglass et al. 2005; Grenda et al. 1994; Van Horn 1983,
1984, 1987a, 1990; Van Horn and Murray 1984, 1985; Van
Horn and White 1983, 1997a, 1997b, 1997¢). Using archaeo-
logical reports for the purpose of generating a biodiversity pro-
file for the Ballona region, however, does necessitate accepting
the peculiar nature of this form of data. Archaeologically de-
rived plant and animal lists are of a different nature from that
of ecological surveys. In addition to the vagaries of preservation
and archacological sampling, these species lists are the prod-
ucts of human selection for food and other uses. The resources
represented in the archaeological record are those that ancient
populations exploited (i.e., they were specifically desired or
wanted) and also intrusive plants and animals. Although the
problem of human selection is, to an extent, overcome via the
use of pollen coring, as has been done at various Ballona sites
(cf. Davis 1994, 1998; Scott-Cummings 1992; Wigand 2015;
see also Homburg et al. 2015), the pollen record introduces its
own problems, most having to do with contamination. In other
words, a direct analogy cannot be made between the modern
and prehistoric ecologies of the Ballona. The habitat categories
within the Ballona, however, would have largely remained the
same in terms of character (but not location or size).

Definitions and Locations
of Habitat Categories

For the purpose of this study, the biotic communities of the
Ballona are grouped into seven categories: the Ballona wet-
lands (a category that includes both lagoon and freshwater
marsh), freshwater riparian, Los Angeles upland and inland
wetlands, Los Angeles Plain, sandy coast, rocky coast, and
offshore. Although all of these categories were present dur-
ing prehistory, modern development of west Los Angeles has
altered the Ballona substantially over the past 100 years. As
a result, some categories, such as the Ballona wetlands and



the freshwater riparian, are very different from those in the
past. In addition, the Ballona wetlands itself, as discussed in
detail in Volume 1 of this series, was a fluid environment
in the past and experienced major natural alterations from
a freshwater lagoon and marsh to a saltwater marsh as the
lagoon began to fill with silt.

These categories vary from those used in prior studies in the
Ballona area. For example, Altschul et al. (1991) and Grenda
et al. (1994:14-17) divided the Ballona into three primary
types of habitats: estuarine, freshwater, and terrestrial, with
subdivisions in each category. Drawing on several previous
vegetational surveys, Altschul et al. (1991) and Grenda et al.
(1994) recognized both freshwater- and salt-marsh econiches,
as well as mudflats, salt flats, coastal dunes and scrub, agri-
cultural areas and weedy fields, the prairie habitats of coyote
brush and pampas grass, willow stands, and transitional areas
of pickleweed and salt pans. Yet by the authors’ own admis-
sion, the boundaries between plant communities no doubt
shifted over time in response to increasing sedimentation
within the wetlands. Therefore, some of the latter distinctions
are difficult to maintain when presenting the biotic history of
the landform over the last ca. 9,000 years. In addition, those
divisions are based on vegetation alone, whereas a combined
record of flora and fauna continuity and change over time is
presented in this study.

BALLONA WETLANDS (LAGOON AND
FRESHWATER MARSHES)

The marshes here comprise lands located near the shoreline and
behind the sand dunes that were inundated by salt water and
dominated by pickleweed (Salicornia sp.), as well as those lands
flooded by freshwater. The latter were found at the mouth of
Centinela Creek and, formerly, also at the mouth of the Bal-
lona Creek/Los Angeles River, which was channelized begin-
ning in the early twentieth century and now is forced to bypass
the Ballona outlet and discharge directly into San Pedro Bay
(Grenda et al. 1994:14—-16). The Santa Monica (Ballona) and
San Pedro outlets were equally used by the Los Angeles River,
as indicated by satellite photographs that show great underwa-
ter deltas or plumes in both bays (see also Gumprecht 1999).
In an estuarine environment, it is not easy to neatly separate
saltwater and freshwater marshes. Their expanse and locations
have changed over time as the Ballona landform evolved, as has
been detailed in Volume 1 of this series. In addition, marshes
may change their saline content seasonally in response to stream
output, and tidal flow in and out of the marshes changes the
salinity of the swamps on a daily basis. Also, estuarine salin-
ity is as much a vertical phenomenon as it is a horizontal one:
because salt water is heavier than freshwater, some parts of
these marshes feature freshwater nearest the water surface but
harbor one or more levels of saline water below.
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FRESHWATER RIPARIAN

The freshwater areas of the Ballona were normally defined by
the banks of creeks, willow stands, and freshwater marshes.
Because we have chosen not to differentiate between the two
types of marshes in the present overview, the riparian envi-
ronments instead consist only of the first two habitats. The
creek banks are restricted today to Centinela Creek, because
Ballona Creek is now completely encased within a concrete
bed. The willow stands occur, or occurred until recent devel-
opment, along Centinela Creek; skirt the base of the bluffs;
and also stand just behind the coastal sand dunes (Gustafson
1981). Also included in this category is another type of heav-
ily wooded area, the slopes of the bluffs.

LOS ANGELES UPLAND AND INLAND
WETLANDS

These wetlands include the inland wetlands (sloughs or ciene-
gas) east of the Baldwin Hills and the upland wetlands (ver-
nal pools) or coastal prairies on top of the Westchester Bluffs
(Wigand 2005) immediately to the south of the PVAHP,
Prehistorically and historically, the vernal pools extended
from the Westchester Bluffs to where Los Angeles Interna-
tional Airport (LAX) stands today, and the inland wetlands
extended from Beverley Hills in the north to Palos Verdes in
the south (see Wigand 2005:Figure 12.9). Within the Bal-
lona itself, these wetlands expanded as the lagoon shrank and
the coastal wetlands filled in.

The upland vernal pools are separated from the inland
wetlands, first because they appeared seasonally in spring, as
the name “vernal” indicates, on the local plains and second
because they are south of the PVAHP (whereas the sloughs
and cienegas are to the east of the PVAHP). In historic and
prehistoric times, vernal pools were relatively common fea-
tures of the upland prairie areas above the Westchester Blufs,
but most have disappeared in modern times because of de-
velopment and concomitant human-population water needs
(Bauder et al. 1998; Wigand 2005). Seasonally present only,
the freshwater pools had few dedicated inhabitants but, rather,
attracted a diverse array of either migratory or permanent-res-
ident animal species. Therefore, the pools, for the most part,
featured greater concentrations of species rather than a higher
diversity. The distinction is difficult to make archaeologically
because it is one of numbers rather than kind. Cienegas and
sloughs, although permanent, are essentially upland versions
of the freshwater wetlands found in the Ballona itself; so, their
species compositions are difficult to distinguish from Ballona
marsh organisms, on the one hand, and Los Angeles plain
inhabitants, on the other. These water features formerly dot-
ted the upland landscape now occupied by greater west Los
Angeles (Bauder and McMillan 1998).
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LOS ANGELES PLAIN

Los Angeles Plain is a term used loosely in this study to refer
to inland areas that essentially include what have historically
been agricultural fields and the foothills of the San Gabriel
Mountains to the east. These areas are often differentiated
in ecological surveys (cf. Gustafson 1981). They are, how-
ever, combined in this study, because there is a great deal of
overlap of species between fields and prairies, such that we
cannot determine where the plants and animals were taken
based on archaeological species occurrences.

SANDY COAST

The sand dunes and sandy shoreline (including underwater
sandy substrate) of the Ballona were combined to form this
category. Such habitats existed at the edge of the Ballona,
where river sediments have been deposited over millennia
and form a barrier against the Pacific Ocean. On the ocean
side of the shore, beneath the water in Santa Monica Bay,
there was extensive sandy-bottom habitat, with the excep-
tion of the outflow of Ballona Creek, which has been an el-
evated alluvial surface for quite some time. Within the Bal-
lona Lagoon and those freshwater channels was a network
of mudflats and mud bottoms, which are also included in
this category. Many fish and shellfish inhabited both sand
and mud sediments, whereas other aquatic species preferred
rocky or reef habitats. Dunes, beach, and sandy and muddy
bottoms hosted an impressive array of plant and animal life.

RoCKY COAST

In the Ballona area, this category mainly includes reefs and
rocky substrate found beneath Santa Monica Bay, because
the coastline of the Ballona is entirely sandy, having been
formed from freshwater-stream deposition. Nonetheless,
there were “rocky” areas within the Ballona’s terrestrial areas,
too. During prehistory, prior to current development of the
shoreline, there were likely scattered rocky outcrops along
the shore south of the Ballona, toward the Palos Verdes Pen-
insula. Today, the closest rocky coast is located on the Palos
Verdes Peninsula to the south (approximately 20 km) and in
the Malibu area to the north (approximately 25 km).

OFFSHORE

This econiche at present consists of, as its name indicates,
those areas of salt water adjacent to the Ballona but west of
the sandy shoreline and includes Santa Monica Bay as well
as the nearshore portion of the Pacific Ocean itself. Until
roughly 7,000 years ago, the ancient shoreline was much far-
ther out than the modern shoreline because of lower sea lev-
els. Santa Monica Bay now covers the submerged shore and
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other shallow areas, up to the point where it meets the higher
landform of the Ballona. Many fish, shellfish, and marine-
mammal species occupy both bay and nearshore waters and
also range much farther out, even down to great depths, and
in so doing make it difficult to determine whether they are
endemic to shallow bay waters or more at-home in true ocean
conditions. The Ballona ecological study (Schreiber 1981) did
not attempt to survey marine organisms, perhaps for this very
reason. Utlizing modern species distributions to compare with
archaeological data is therefore essentially impossible, because
one is left with either no information, as in the case of the
Schreiber volume, or a maximalist catalog of all marine spe-
cies recorded in southern California waters (e.g., Love 1996).

Theoretical Approach
and Methods

In the last decade, archaeological investigations have been
slowly moving away from the use of rigid hypothetico-deduc-
tive frameworks (Hodder 1991; Salmon 1993; Watson 1990).
Recent research has been structured to link problems cogently
with material correlates in the archaeological record. In doing
so, researchers have accepted that there is a complex interplay
of inductive and deductive steps filtered through the paradig-
matic biases of the researchers. The PVAHP follows this trend
by addressing research questions and correlating archaeologi-
cal data within primary theoretical themes. The main research
themes are chronology, technology, and human behavior as
they pertain to site function, socio-ritual systems, social or-
ganization, settlement, and subsistence (research themes that
relate directly to those posed in the original PVAHP Research
Design [Altschul et al. 1991]). Although hunter-gatherer re-
search in North America, and particularly in California, has
been wrought with tensions between evolutionary and histori-
cal epistemologies (see, for example, Broughton and Bayham
2003; Jones et al. 2008; McGuire and Hildebrandt 2005), the
PVAHP theoretical approach integrates behavioral ecology,
cultural ecology, evolutionary theory, optimal foraging, and
historical particularism to put our work into a larger theoreti-
cal context to enable better comparison to hunter-gatherer re-
search in other parts of the world.

An important issue at hand for the PVAHP is chronological
resolution. A rigorous dating program yielded 200 '“C dates
on shell and carbonized seeds from the PVAHP sites in ad-
dition to obsidian-hydration and archacomagnetic data (see
Volume 2 of this series for details). The results revealed that
most of the occupation was concentrated between 5,000 and
200 years ago, with the earliest occupation in the Ballona area
dating earlier than 8,000 years ago. In all PVAHP discussions
of prehistoric adaptations in the Los Angeles Basin, a cultural
chronology that distinguishes Millingstone, Intermediate,
Late, Protohistoric, Mission, Rancho, and twentieth-century



periods is used (Figure 6). In the PVAHP, LAN-54 and LAN-
193 have Millingstone and Intermediate period deposits, and
LAN-2768 primarily contains an Intermediate period occupa-
tion and a much-more-limited Protohistoric-Mission-Rancho
period component. Occupation at LAN-62 appears to have
begun sometime near the start of the Millingstone period
(ca. 7000 B.r.), when the Ballona Lagoon would have been
first established. Aboriginal occupation culminated at LAN-
62 near the end of the Mission period in the early nineteenth
century. The presence of a formal burial area at LAN-62 dur-
ing the Late, Protohistoric, and Mission periods may indicate
a village settlement nearby, but evidence of domestic activity
dating to that time was sparse at the site. LAN-211 represents
a domestic component that dates between the Intermediate
and Mission periods and was very likely associated with LAN-
62. Detailed discussions of chronological indicators and dating
results are presented in Volume 2 of this series.

Archacological research questions often shape data collec-
tion, sampling, and analysis, but additional research questions
are raised equally often during the process. To accommodate
such unforeseen situations, the PVAHP implemented a rig-
orous data-collection program in the field; this program was
later tailored to research needs during sampling and analysis.
Adequate sampling is often dependent on the research issues,
which also guide the determination of the representativeness
of a sample. Therefore, there was no standard sample size for
each site or context. As a rule, unless field circumstances and
conditions did not facilitate it, the contents of all features
were collected. For detailed discussion of sample collection
at each site, please refer to Volume 2 of this series.

Of particular relevance to this volume are the selected
analytical excavation units (EUs) at each site. Control units
(CUs) were selected at each site, and all data from these
unit(s) were analyzed to provide measurable controls for
densities of material culture, diversity and/or homogeneity
of cultural deposits, and temporal changes in (and therefore
intensity of) material culture. Selection of the control units
was based on an understanding of the depositional history
of each site, site structure, and postdepositional disturbance.
Data presentation and discussion for each control unit typi-
cally uses cultural periods rather than levels or strata, thus
allowing for intersite discussions. In addition to the control
units, select features were analyzed, and their selection was
based on presumed age, diversity of material culture, loca-
tion within a site, and cultural integrity.

In some cases, blocks of excavation units, either by them-
selves or from within larger block excavations, were grouped
together as feature blocks. Feature blocks incorporated groups
of features that were clustered and perhaps contemporaneous.

All analytical contexts by site are presented in Appen-
dixes A.1-A.6. Cultural material was recovered from the
various analytical contexts and distinct stratigraphic levels
when the sediment was screened through !/s-inch and '/16-
inch screens (depending on the sample). In addition, point-
provenienced artifacts and ecofacts were collected as items.
Precise, three-dimensional provenience data were collected
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for these itemized objects, which typically included any ar-
tifact or ecofact that was large or unique enough to be col-
lected individually. The level of effort at the five sites varied
considerably according to the character of deposits and the
potential impacts. Two sites, LAN-2768 and LAN-62, have
spatially distinct areas designated as loci. These loci are largely
heuristic devices that are useful management tools and do not
reflect cultural boundaries. Similarly, the site boundaries are
not distinct spatial definitions that delineate past behavioral
locations. Given the length and intensity of repeated occupa-
tion in the Ballona over an 8,000-year period, site boundaries
are used as guidelines to elucidate diachronic variations and
preferences in settlement. Discussions of sites in the PVAHP
publications will be presented in the order of the archacologi-
cal investigations conducted at each of the sites (LAN-193,
LAN-2768, LAN-54, LAN-62, and LAN-211).

LAN-193 is situated at the base of the Ballona Escarp-
ment, sandwiched between two large drainages south of
Centinela Creek. Data recovery and subsequent monitoring
at this site involved the excavation of 1-by-1-m excavation
units (n = 119), mechanical trenches (n = 15), and features
(Figures 7 and 8). Results of excavations at LAN-193 are
presented in Chapter 5, Volume 2 of this series. Five 1-by-
1-m control units (CUs 1, 11, 21, 34, and 117) at LAN-193
were selected for detailed analysis, along with nine features
consisting of three burials (excavated subsequent to data re-
covery) and six nonburial features (see Appendix A.1). LAN-
193 has Millingstone and Intermediate period deposits and
an early-twentieth-century refuse dump.

LAN-2768 is located along the base of the Ballona Escarp-
ment, within the upper reaches of the historical-period channel
of Centinela Creek, in an area previously known as the Enter-
tainment, Media, and Technology District (EMTD) and now
known as the Campus. The Campus complex encompasses the
eastern portion of the PVAHP project area. For management
purposes, LAN-2768 was divided into four loci of investiga-
tion (Loci A-D); these loci were especially important in light
of the large area of the site (Figure 9). Archacological investi-
gations at LAN-2768 included the excavation of 11 pothole
trenches, 64 linear trenches, 93 excavation units (1 by 1 m),
and 30 stripping units. In addition, 97 features were excavated
in the four loci of LAN-2768 during the data recovery and
monitoring excavations. Control units included 4 1-by-1-m
control units (CUs 3, 8, 2/22, and 20/21) in Locus A; each of
the 2 compound units (CUs 2/22 and 20/21) included upper
and lower portions of 2 adjacent units combined into a single
analytical unit (Figure 10). Three control units were selected in
Locus B (CUs 502, 504, and 524). Of the 97 features, 19 exca-
vated features were selected for analysis, including 3 burials and
16 nonburial features (Figure 11; see Appendix A.2). Features
from data recovery contexts, rather than those identified during
monitoring, were selected for analysis, because data recovery
features were in stronger, more insightful contexts with better
stratigraphic control. LAN-2768 comprises Intermediate pe-
riod occupation deposits with a minor Protohistoric-Mission-
Rancho period component.
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Figure 6. Chronology used in the PVAHP.
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LAN-54 is located to the south and west of the intersection
of the Marina Freeway (State Route 90) and Culver Boule-
vard and is the only prehistoric site within the PVAHP near
the prechannelized location of Ballona Creek. Data recovery
consisted of hand-excavations of control units, mechanical
stripping of all intact site materials, and hand-excavation of
identified features, including 3 human burials. LAN-54 is a
multicomponent site with intact prehistoric components dating
to the late Millingstone and early to middle Intermediate peri-
ods and a late-historical-period component. Data recovery at
LAN-54 consisted of the excavation of 4 exploratory trenches,
10 blocks of excavation units (comprising 82 1-by-1 m units),
56 4-by-4-m stripping units, 8 column samples, and 37 fea-
tures (including 3 burials) (see Appendix A.3). Four control
units were selected (CUs 3, 11, 30, and 31), and 16 features
were analyzed: 3 burials and 13 nonburial features (Figure 12).

LAN-62 is a large multicomponent site within the BLAD
that was previously determined eligible for listing in the NRHP
(Altschul 1991; Altschul et al. 1991). It rests on an alluvial-fan
deposit at the base of the Ballona Escarpment, at the west end
of the Playa Vista development. For management purposes, SRI
divided LAN-62 into seven loci (Loci A-G). The prehistoric
occupation at LAN-62 is significantly denser in the southern
portion of the site (most of which is designated as Locus A),
whereas the northern and eastern portions of the site are char-
acterized by sparse cultural deposits (designated as Loci C-G);
Locus B, along the base of the bluffs east of Locus A, is an
area that was largely destroyed by historical-period activities.
Data recovery was not conducted at Locus B, because it is a
highly disturbed area, but construction of the Riparian Cor-
ridor in Locus B was monitored by archacologists and Native
Americans. The locus includes the former Fire Safety Train-
ing Area (FSTA), which was subjected to extensive use during
the Hughes era. Very little intact soil remains; it appears that
much of this area was excavated and redeposited or altogether
removed for fill to be used elsewhere on the property. In the
reporting of the data recovery, Loci A and G are combined, and
Loci C and D are combined. There are no temporal distinctions
between Loci A and G. Both Loci A and G have occupations
ranging from the late Millingstone through the Protohistoric
period. Locus A had a much denser concentration of cultural
deposits and features than Locus G, and Locus A included a
large burial ground. Locus G is located at the northern edge
of the large alluvial fan upon which LAN-62 rests, where it
joins the marsh. The archaeological signature within Locus G
is less distinctive because of the commingling of the site and
marsh deposits in this area. Loci E and F offered inconclusive
or negative evidence of prehistoric occupation.

During the data recovery at LAN-62, Loci A and G, SRI
excavated 56 mechanical trenches, 109 mechanical-stripping
units, 677 excavation units, and 210 nonburial features and
analyzed selected materials and contexts from 546 excava-
tion units (81 percent of the total units) and 150 nonburial
features (71 percent of the total nonburial features). In ad-
dition, 374 burial features were recovered from Locus A and
analyzed (100 percent of the total burial features). During and
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immediately after the excavations, several spatially discrete ana-
lytical contexts were defined at LAN-62, including the burial
area and Feature Blocks (FBs) 3, 4, and 7 (all of which are de-
fined below) (Figures 13-16). The focus of the data recovery
analysis was on the burial area and these three feature blocks.
The burial area has the densest concentration of human burials
in the Ballona. Select excavation units and nonburial features
from the burial area were analyzed. See Appendix A.4 for ana-
lyzed contexts from LAN-62, Loci A and G. Feature blocks
included a set of contiguous 1-by-1-m excavation units with a
series of clustered features and feature fill. FB 3 is located im-
mediately to the west of the burial area and is primarily com-
posed of Protohistoric and Mission period deposits (Figure 17).
FB 4 is defined by Intermediate period deposits (Figure 18),
and FB 7, located to the northeast of FB 3, encompasses Mill-
ingstone period deposits (Figure 19). All itemized cultural ma-
terials from the excavation units and the features in the three
feature blocks were analyzed. Itemized cultural materials are
artifacts and ecofacts that were individually collected from a
context and have three-dimensional provenience data. In ad-
dition, particular features from each feature block were selected
for complete analysis (see Appendix A.5). Furthermore, several
excavation units in FBs 4 and 7 were selected for analyses of par-
ticular material culture (lithics and/or vertebrates). In addition,
29 features and units located outside these particular contexts
were also analyzed (Figure 20). The only exceptions to this sam-
pling strategy were that shell and glass beads recovered from all
excavation units and features were analyzed. Data recovery at
Loci C and D of LAN-62 included excavation of 22 trenches,
39 1-by-1-m units, and 6 nonburial features. Seven control
units (CUs 937/560, 534, 922, 970, 981, 998, and 1000) and
5 features were analyzed (Figures 21 and 22; see Appendix A.5).

LAN-211 is located on an alluvial fan at the base of the Bal-
lona Escarpment, in Area D2 of the PVAHP project area, and
is a contributing element to the BLAD. It is a multicompo-
nent site with predominantly Intermediate (3000-1000 B.r.)
and Mission (a.p. 1770-1830) period components. The data
recovery program at LAN-211 included the excavation of
10 trenches, 370 1-by-1-m units, 3 burials, and 43 nonburial
features (Figure 23). One of the primary contexts at LAN-211
is FB 1, which measured between 10 and 30 cm thick across
an expansive area (153 m?) and was characterized by a high
density of cultural and organic remains. Because FB 1 yielded
a very high quantity of material culture, it necessitated a sam-
pling strategy that included a checkerboard grid over the entire
feature block (Figure 24). Alternating units within FB 1 were
selected for full analysis, and all itemized material culture from
all the units was also selected for analysis. Analyzed contexts
included 5 control units (CUs 119, 120, 274, 353, and 359),
15 features outside FB 1, 22 features inside FB 1, 117 excava-
tion units in the FB 1 checkerboard and outside FB 1, and all
items from excavation units within FB 1 (see Appendix A.6).
The only exception to this sampling strategy was similar to
the exception at LAN-62: all known shell and glass beads and
worked-bone artifacts recovered from all excavation units and
features were analyzed.
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SRI implemented testing at two sites (also known as Run-
way sites) LAN-1932 and LAN-2676, and data recovery
program only at LAN-2676. Archacological testing at these
sites suggested that they were intact sites with high poten-
tial to contribute significantly to the project’s research ques-
tions (Altschul et al. 1998). Initial data recovery excavations,
however, revealed that they were redeposited archaeological
sediments. Further excavation was halted, and only small
collections were recovered.

LAN-1932 is located along the Area D1/D2 boundary in
the Playa Vista project area, slightly northeast of Locus D of
LAN-62, northwest of LAN-211, and about 150 m northeast
of the Ballona Escarpment. LAN-2676 is situated at the end
of the old Hughes runway, near the intersection of Jefferson
and Lincoln Boulevards and north of LAN-62, Locus G.
Because of a lack of cultural integrity of deposits at these
two sites, intensive analysis was not conducted. Our research
goal for these sites was to determine how they might relate to
the intact sites and from which sites they may have derived.

Contents of Volume 3

This PVAHP volume has two sections and 15 chapters. Sec-
tion 1, comprising 7 chapters, presents the material-culture
analyses, including flaked stone, worked shell, worked bone,
basketry, glass beads, aboriginal ceramics, and European ar-
tifacts from the Mission and Historical periods. Chapter 2
(Lithic Artifacts, by Polly A. Peterson, Seetha N. Reddy,
Kathleen L. Hull, Amanda C. Cannon, and Mark Q. Sut-
ton) presents data on flaked, ground, and battered stone ar-
tifacts. Analysis and interpretations of worked shell from the
PVAHP, including shell beads and other worked shell, are
discussed in Chapter 3 (by Amanda C. Cannon). Worked-
bone analysis is presented in Chapter 4 (by Janet L. Griffitts,
Tina M. Fulton, and Justin E. Lev-Tov). In Chapter 5,
Judith K. Polanich discusses the rich worked textiles and
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basketry remains recovered from the burial ground at LAN-
62. Glass beads from Protohistoric and Mission period con-
texts are discussed in Chapter 6 (by Lester A. Ross, Scott H.
Kremkau, Amanda C. Cannon, and John G. Douglass), and
the small collection of aboriginal ceramics is summarized in
Chapter 7 (by Christopher P. Garraty). The last chapter of
Section 1 (by Karen K. Swope and John G. Douglass) dis-
cusses historical-period artifacts from the Mission and His-
torical period contexts. Some of these artifacts are Mission
period from aboriginal contexts; others from more recent,
early-twentieth-century contexts.

Section 2 of Volume 3 of this series is focused on subsis-
tence and settlement and comprises six chapters. Chapter 9
(by Peter E. Wigand) presents the pollen data and interpre-
tations of samples taken from archaeological contexts in the
PVAHP and discusses both the paleoenvironment and hu-
man behavior related to plant use. Discussion of vertebrate
remains from the five PVAHP sites is presented in Chap-
ter 10 (by Justin E. Lev-Tov, Sarah Van Galder, and David
Maxwell). In Chapter 11, Justin Lev-Tov presents data and
discussion of aboriginal butchery practices based on a study
of vertebrate remains from the Mission period contexts. An
analysis of vertebrate fauna from early-twentieth-century
deposits and their ethnic, economic, and industrial implica-
tions are presented in Chapter 12 (by Justin E. Lev-Tov and
John D. Goodman II). Invertebrate remains are discussed
in Chapter 13 (by Justin E. Lev-Tov, Sarah Van Galder, and
Seetha N. Reddy). In Chapter 14, the study of carbonized
seeds is discussed (by Seetha N. Reddy), along with a study
of charcoal from LAN-62 (by John M. Marston). The final
chapter in the volume, Chapter 15 (by Seetha N. Reddy
and John G. Douglass), summarizes the main trends in the
material-culture and paleodiet data and offers insight into
significant contributions of the PVAHP to southern Cali-
fornia archaeology.

Finally, it should be noted that artifacts from the PVAHR
with the exception of those from burial and burial-related
contexts, have been curated at the Maxwell Museum at the

University of California, Los Angeles (UCLA).



CHAPTER 2

Lithic Artifacts

Polly A. Peterson, Seetha N. Reddy, Kathleen L. Hull, Amanda C. Cannon, and

Mark Q. Sutton

Introduction

r‘ l Y his chapter presents the results of the analysis of lithic
artifacts recovered from the five sites in the PVAHP and
the two Runway sites. The by-products of stone-tool

manufacturing are some of the most ubiquitous remains in the

archaeological record (Andrefsky 2009). This is definitely the
case for the PVAHP, which yielded more than 60,000 lithic
artifacts, including more than 50,000 artifacts from selected
contexts that were analyzed (Table 1). These artifacts are the
product of a complicated process involving the acquisition
of raw materials, the production and use of tools, and the
subsequent discard of expended tools. Stone artifacts were
also used in a multitude of subsistence-related activities; in
food processing; in the manufacture of wood, bone, and shell
implements and ornaments; in ritual activities; and as items

of personal adornment. Stone tools, therefore, provide a di-

rect link to understanding how past people coped with the

uncertainties of living.

The major goals of the study included elucidation of lithic
technology, artifact function, artifact use history, long-term
temporal change, and site function. Technological analysis
was conducted to discern specific modes of lithic-material
procurement and strategies for the manufacture of stone
artifacts: How were lithic-procurement and -production ac-
tivities integrated within settlement and subsistence systems?
Was there potential participation in interregional exchange,
and were there manufacturing preferences that might relate
to cultural identity? Artifact function was delineated by
detailed analysis of aspects of artifact morphology and use
surfaces. Analysis of such data for a site, as a whole, as well
as for selected features or areas in a site, can reveal the types
and range of activities undertaken, providing insight into site
structure and function (Hull 2005), can identify temporally
diagnostic artifacts, and can address site chronology. Finally,
detailed analysis considered additional artifact attributes that
reveal artifact life history (see Schiffer et al. 2001).

This chapter first presents an overview of the lithic land-
scape of the Ballona and the larger region, identifying the
availability, distribution, and qualities of the lithic resources

potentially used by the Ballona inhabitants. Previous lithic
studies in the Ballona are summarized to provide background
and context to the reader. Then, brief summaries of analytical
methods and terminology are presented, followed by detailed
discussions of the lithic collections, presented by site (LAN-
193, LAN-2768, LAN-54, LAN-62, and LAN-211). The
interpretations are presented in the final section, addressing
lithic technology, procurement, and exchange and site and
feature function. Additional information on lithic analysis
is provided in Appendixes B.1-B.78.

Lithic Landscape

The techniques for manufacture and the array of stone tools
produced by the inhabitants of the Ballona were diverse. In-
dividual tools might have served as projectile points, cutting
or scraping implements, hammers, choppers, milling tools,
or vessels. Others might have functioned in more than one
capacity concurrently or in sequence over the lifetime of the
tool. Given the diverse functions to which stone tools were
applied and the three primary methods of shaping such ob-
jects (i.e., flaking, grinding, and battering), it is not surprising
that material selection figured prominently in the process of
stone-tool production and use. For example, only certain ma-
terials are suitable for flaking, and the durability or sharpness
of particular materials may favor use of one type of implement
rather than another. Conversely, although material selection
was not arbitrary, it was constrained by availability, and there-
fore, artifact production and morphology were adapted to the
local lithic environment (see Skinner et al. 1989).
Geological data suggest that the “lithic landscape” of the
Ballona was diverse and readily available to the inhabitants of
the Ballona, either directly or through fluvial transport from
the mountains surrounding the Los Angeles Basin. Signifi-
cantly, such diversity is not simply attributable to the “local”
bedrock geology but also to the transport of diverse materials
into the area by both natural and cultural means. A variety
of sedimentary, igneous, and metamorphic deposits in and
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Table 1. Summary of Lithic Artifacts Recovered from Analyzed Contexts, PVAHP

Site Flaked Stone  Ground/Battered Stone Unshaped Stone Total Percent
LAN-193 10,776 38 260 11,074 21.4
LAN-2768 3,631 22 1,045 4,698 9.1
LAN-54 363 9 504 876 1.7
LAN-62 9,811 798 3,297 13,906 26.8
LAN-211 19,772 402 1,095 21,269 41.0
Total 44,353 1,269 6,201 51,823 100.0

around the Los Angeles Basin were potentially accessible di-
rectly or through trade. Additionally, the hydrologic features
of the basin—most importantly, the San Gabriel River and the
Los Angeles River and its tributaries (Ballona and Centinela
Creeks)—would have transported lithic materials from the
surrounding Transverse Ranges to the Ballona area. Therefore,
it was not sufficient merely to identify material preferences: it
was also important to understand what materials were avail-
able in the local landscape, how cultural and natural transport
might have affected material acquisition and production tech-
nology, and how both might have been integrated into the
subsistence and settlement system. “Local delivery” of distant
materials through natural means is significantly different from
cultural acquisition, which carries further implications about
mobility, territoriality, and group interactions.

Lithic Materials and
Geological Distribution

The PVAHP sites are located in dune sand deposits, which
border much of the coast from Centinela Creek to the Palos
Verdes Hills (Jennings 1962). Thus, these sites are in a zone
naturally lacking stone. Lithic deposits are also absent from
the Pleistocene marine deposits that characterize the Baldwin
Hills to the east and areas in Santa Monica and West Holly-
wood just south of the Malibu Coast Fault (Jennings 1962;
Jennings and Strand 1969). Lithic materials were readily at
hand, though, in much of the surrounding terrain of the Los
Angeles Basin to the north and east, including the deposits
along nearby Centinela and Ballona Creeks, as characterized
by geologically recent alluvium consisting of clay, silt, sand,
and gravel (Jennings 1962; Jennings and Strand 1969). In
geological terms, these latter clasts encompass moderately
to highly waterworn pebbles (between 4 and 64 mm in
maximum dimension), cobbles (64—256 mm), and boulders
(larger than 256 mm) with origins in the bedrock deposits
of the Transverse Ranges surrounding the Los Angeles Basin.
The headwaters of the Los Angeles River originate in the San
Gabriel and Santa Susana Mountains, and the river flows
southeast between the Santa Monica and Verdugo Mountains
to the coast near the Ballona, transporting and depositing
lithic materials along its course. Additionally, some pockets
of Pleistocene nonmarine deposits in areas of the basin, such
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as downtown Los Angeles, also contain gravels or conglom-
erates that could have provided tool stone (Jennings 1962).

Because the clasts in the alluvial deposits in the immediate
vicinity of the Ballona were far from their original source,
they would have tended to be dominated by pebbles and
cobbles. Cobbles gleaned from alluvial sources were suitable
for the production of various lithic tools. Similarly, waterworn
pebbles were employed for a range of tools. These relatively
small and rounded clasts would have presented challenges for
flaking; thus, the lack of acute angles for platforms and an
absence of ridges to direct predictable flake removal would
have influenced initial core-reduction strategies. For example,
a pebble or cobble might have been split by frechand percus-
sion or bipolar reduction to remove flakes from the interior,
in contrast to initial core reduction by removing flakes from
the entire natural, exterior surface. Moreover, such pebble or
cobble reduction might have influenced the amount of dor-
sal cortex in the debitage. Conversely, pebbles and cobbles
are more suitable for ground and battered stone technology.
Water wear and water transport might have provided stone
clasts of the roughly desired size and shape for tools, thereby
minimizing production effort. As a result, we might antici-
pate little to no debris from the initial shaping of such im-
plements, including initial flaking prior to shaping through
pecking and grinding (Schneider 1993).

Chert, particularly Monterey chert, would have been car-
ried to the Ballona in various forms, including waterworn
pebbles reduced by bipolar percussion and tabular pieces with
primary geologic cortex shaped into bifacial cores. These raw
materials were most likely procured from the Santa Monica
Mountains north of the Ballona or the Palos Verdes Hills to
the south. The asphaltum from the La Brea Tar Pits was also
very likely exploited by Ballona populations, and there were
oil fields around the Ballona that could have provided ad-
ditional sources of asphaltum.

Prospecting activities need not have been limited to alluvial
deposits, and bedrock outcrops of sedimentary, igneous, or
metamorphic stone were present in the general area around
the PVAHP sites. The Transverse Ranges surrounding the
Los Angeles Basin provide a diversity of material resources.
To the north, the Santa Susana and Santa Monica Mountains
are composed primarily of middle to late Miocene marine-
sedimentary rocks, including sandstone, siltstone, conglom-
erate, and shale. Chert, sedimentary breccias, schist, and rare



limestone are also associated with formations of this age in
this area, and flow and pyroclastic Miocene volcanic rocks,
such as breccias, tuff, andesite, and vesicular and porphyritic
basalt, are also present.

By contrast, the San Gabriel Mountains to the northeast
of the Los Angeles Basin are dominated by Mesozoic rhyo-
lite and basalt as well as granitic rocks—including granite,
granodiorite, quartz monozonite, and quartz diorite—and,
to a lesser extent, gneiss. Older, Precambrian granitic rocks,
including quartz-rich granite and gabbros, are also present in
the northern portion of the San Gabriel Mountains. At the
western end of the chain, pre-Cretaceous metasedimentary and
metavolcanic rocks, such as graphite, biotite schist, quartzite,
marble, serpentine, steatite, and rare limestone and dolomite,
exist in the Pelona Schist. Similarly, the Verdugo Mountains,
an offshoot range of the San Gabriel Mountains, are charac-
terized by marble, quartzite, schist, gneiss, and granodiorite.

To the east of the PVAHD, in the Puente Hills, Miocene
sandstone, conglomerate, siltstone, shale, and andesite tuff are
present, and similar rocks are found extending to the south,
at Newport Beach and beyond. To the southeast, the Santa
Ana Mountains include Upper Jurassic marine-sedimentary
and metasedimentary rocks as well as metavolcanic rocks
of similar or somewhat earlier age. The latter include tuff,
breccias, andesite agglomerates, and diabase, and the former
include shale, slate, quartzite, greywacke, conglomerate, and
limestone. The nearby Palos Verdes Hills are dominated by
middle Miocene marine-sedimentary rocks, such as shale,
chert, siltstone, sandstone, and conglomerate. Intrusive basalt
and some metamorphic rocks, including schist and quartzite,
are constituents of relatively minor formations also present in
this area. The Del Rey Hills extend from the northernmost
end of the Palos Verdes Hills to the southern edge of the Bal-
lona, stand 125150 feet above sea level, and are primarily
composed of elongated slabs of chert and slate attesting to
their marine origin (Van Horn 1987a:6).

The acquisition of nonlocal materials implies cultural
exchange or group mobility through distant territories. Ste-
atite was surely imported in finished form from the quarries
on Santa Catalina Island (Heizer and Treganza 1944:302;
Williams and Rosenthal 1993:27), located about 65 km
(40 miles) across the channel from the Ballona. Quarry sites
on Santa Catalina Island yielded miner’s tools as well as all
stages of steatite vessel production, from in situ blanks to
preforms to debitage (Williams and Rosenthal 1993:27-29).
Although another steatite source exists in Los Angeles County,
near Palmdale (roughly 64 km [40 miles] away, in the San Ga-
briel Mountains), these highly schistose outcrops yield smaller,
lenticular pieces of steatite unsuitable for production of large
vessels but perhaps ideal for tablets and pendants (Rosenthal
and Williams 1992:223, 225). Volcanics, such as tuff brec-
cias, ash, and pumice, are also present, as is limestone, in the
San Gabriel Mountains. Fused-shale sources are limited to
Grimes Canyon (roughly 62.3 km [38.7 miles] distant) and
Happy Camp Canyon in Ventura County and near Lompoc
in Santa Barbara County (Figure 25) (Demcak 1981:26) (see

Chapter 2 % Lithic Artifacts

Appendix B.1). Obsidian does not occur locally and was
imported over great distances from the Coso volcanic field,
Casa Diablo, and Mount Hicks sources (228.9-478.2 km,
or 142.2-297.1 miles distant) in the Sierra Nevada to the
northeast, as well as from Obsidian Butte (277.4 km, or
172.4 miles distant) to the southeast (see Figure 25), as known
from geochemical trace-element analysis (see Appendix B.1).
Additionally, obsidian from Mono Glass Mountain in the
eastern Sierra Nevada has been recovered from the bluff-top

site of LAN-63 (Hull 2005:8.54).

Analytical Methods and
Terminology

The stone-artifact classification serves to identify different
modes of manufacture, material preferences, and use histories.
The first order within the classification addresses production,
distinguishing three general technological classes: lithic items
reduced by flaking, artifacts shaped by grinding and/or bat-
tering, and unshaped objects that have only been modified by
use. Ground and battered items are considered together at this
level because many such tools reflect shaping by both meth-
ods. For example, pecking might have been used to define the
general shape of the tool, and grinding might have been used
for final shaping or could have resulted from use. Unshaped
objects reflect the expedient use of natural pebbles, cobbles,
or tabular pieces, such as tarring pebbles or fire-affected rock
(FAR) in thermal features. The details on the classification
of flaked stone (including biface stages), ground stone, and
unshaped stone are presented in Appendix B.2.

The second level in the classification that further ad-
dresses technology is artifact function. At this level, flaked
stone items are divided into cores, debitage, and tools; deb-
itage is unmodified debris resulting from flaked-stone-tool
manufacture or use. Similarly, ground and/or battered stone
implements are segregated into hafted and unhafted items;
the latter class includes such items as milling equipment and
pipes. Hafted ground or battered stone implements might
include grooved axes, mauls, or other implements modified
to attach a handle.

In the third order of distinction for classification and in
lower orders, more-specific form and use details specify ar-
tifact function, stage in production, and use history. Flaked
stone tools are further subdivided into bifacial and nonbifacial
implements, reflecting the degree of investment in planning,
design, and production for specific functions. At this level, a
distinction also is made between hafted and unhafted bifaces;
a hafted biface, such as a projectile point, exhibits modifica-
tion on the proximal end for the purpose of attaching it to a
handle or shaft. Likewise, in the nonbifacial group, flake tools
are distinguished from core tools, as these two classes often
represent disparate functions based on characteristics of use
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Figure 25. Map of the obsidian and fused-shale sources

mentioned in the text.

edges, material qualities, or artifact size. A small flake scraper,
for example, would have had a different function from that
of a heavy chopping tool. In the class of unhafted ground
and/or battered stone tools, implements used for grinding are
distinguished from those used for pounding and from objects
serving as vessels. Additionally, “other” unhafted artifacts are
identified; this category encompasses objects lacking obvious
utilitarian function, such as effigies.

Previous Lithic Studies
in the Ballona

Substantial lithic collections were recovered during previous
excavations in the Ballona (Van Horn 1987a; Van Horn and
White 1997¢). These early investigations provided a general
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picture of the artifacts and features present and an outline of
the temporal components at each site. Such components were
identified on the basis of lithic- and nonlithic-artifact collec-
tions, stratigraphy, and such chronological data as radiocarbon
dates and obsidian-hydration results. Construction of a cultural
chronology and, to a lesser extent, definition of site function
appear to have been the major goals of eatlier research.
Previous studies primarily described lithic artifacts, pro-
viding general morphological attributes and contributing
to the definition of various functional categories or types of
tools. In addition, a review of frequency, depth of recovery,
and material type for most items in each of these categories
is provided. Some fragmentary specimens were omitted from
the analysis because of the reliance on morphology. Together,
these data generally characterized the collections, defined
components, and addressed site function. The reports pre-
sented only limited technological interpretations for selected
artifact categories, such as cores and “potato” flakes (Van
Horn 1987a:65-68, Figure 15). Behavioral interpretations



beyond functional ascription—which was sometimes based
on unspecified criteria—were rare. Still, these reports pro-
vided an important summary of the distribution and range
of lithic artifacts at each site.

Other sites in the Ballona have also been excavated and their
lithic collections documented (see Altschul, Homburg, et al.
1992; Aleschul et al. 1999; Altschul et al. 2005; Grenda et al.
1994; Van Horn 1983, 1984; Van Horn and Murray 1984,
1985; Van Horn and White 1983). In some cases, discussions
of the lithic artifacts were similar to those in early studies: pri-
marily descriptive and only peripherally addressing technology
or behavior. In other cases, the reports went beyond simple
description and considered technology, exchange, and other
research issues, and comparison of the lithic-analysis results for
the current investigation with those of these other sites may
add depth or context to our interpretations. Brief summaries
of data from two groups of sites, the wetland sites and the
bluff-top sites, are presented in Appendix B.3.

Projectile Point
Typology

The classification of points is generally based on basic mor-
phology: size is a primary criterion, and an important division
between projectile point types is whether they were employed
on spears (or lances), as darts, or as arrows. In California,
complete points that weigh less than 3.5 grams are usually
considered to be arrow points (Fenenga 1953), and larger
specimens are considered to be either spear or dart points.
The classificatory descriptions and criteria are presented in
Table 2 and Figure 26. A large number (n = 282) of artifacts
classified as projectile points was recovered from the five sites
in the PVAHP and classified into various series and types (see
Figure 26). The points include six dart-point series and three
arrow-point series (Figures 27 and 28). The points were recov-
ered from a wide range of contexts, including burials, excava-
tion units, and nonburial features. As expected, most of the
points were recovered from contexts dating to the Late and
Protohistoric to Mission periods. Some points were recovered
from contexts that indicate social conflict; for example, three
points were recovered from a burial (Feature 305) at LAN-
62 and had been embedded in the bones of an adult male.
The dating of projectile points is complicated. In general,
spear points could date to any period, because spears were
used throughout prehistory. Larger points are usually con-
sidered to have been used on darts in conjunction with the
atlatl and are believed to date from the earliest times along the
southern California coast until the introduction of the bow
and arrow into the region about 1,500 years ago (Figure 29).
Smaller projectile points used on arrows dominate projectile
point assemblages dating to after that time. The PVAHP
has implemented the tool typology illustrated in Figure 26.
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Spear/Dart Points

Spear points are those thought to have been used on hand-
held thrusting spears, weapons believed to have been em-
ployed as adjuncts to both atlatl and bow-and-arrow tech-
nology. Spear points tended to be large and long (there are
no aerodynamic issues), but they were easily broken, and so
their distal ends tended to be reworked, which resulted in
a reduction in overall length and edge angle. The differen-
tiation of points used on spears from those used on darts is
sometimes difficult (therefore, they are included in a single
category here).

Dart points are relatively large points thought to have been
used with the atlatl, a weapons system generally predating
the introduction of the bow and arrow. Most archaeolo-
gists believe that the different types of dart points can be
used as time markers, and this practice is common (and fol-
lowed herein). It has been argued, though, that dart points
(e.g., Pinto and Elko series) have no real temporal significance
(Flenniken and Wilke 1989; see also Schroth 1994), based
on the fact that point types are identified by morphology
and that it might be possible for a broken specimen of one
“type” to be rejuvenated into another “type,” thus confusing
the temporal placement of such points. This led Flenniken
and Wilke (1989; Wilke and Flenniken 1991) to propose
that atlatl dart points should not be considered temporally
sensitive within dart-point times. Although this position is
not widely accepted (see Bettinger et al. 1991; O’Connell
and Inoway 1994), it is clear that greater chronometric con-
trol is warranted. In total, nine spear/dart points were recov-
ered from the PVAHP sites, including specimens classified
as Silver Lake, Pinto, large side-notched, Humboldt, large
contracting-stem, and Elko series.

SILVER LAKE

Silver Lake points are relatively small, stemmed, shoul-
dered points presumably employed on thrusting spears (see
Figure 27d). Silver Lake points are within the Great Basin
Stemmed series generally associated with the Lake Mojave
complex in the Mojave Desert (see Amsden 1937; Campbell
etal. 1937) and the San Dieguito complex in southern Cali-
fornia (see Rogers 1966; Warren 1967). Most researchers be-
lieve that the San Dieguito complex originated ca. 10,000 B.p.
in the interior regions to the east (e.g., Lake Mojave in the
Mojave Desert) and moved to the coast as the interior became
drier (Kowta 1969:68; Warren et al. 1961:28; Warren and
Pavesic 1963:420; see also Osborne 1958:48).

The earliest-dated evidence of San Dieguito on the south-
ern California coast is in San Diego County, at the Harris site
(SDI-149) (Warren 1966, 1967; Warren and True 1961) and
the Agua Hedionda site (SDI-210) (Moriarty 1967; see also
Erlandson et al. 2007:Table 4.1). Other San Dieguito compo-
nents are known in the Los Angeles Basin and include Malaga
Cove (LAN-138) (Walker 1937, 1951; Wallace 1984, 1985,
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Table 2. Playa Projectile Point Series and Descriptions, by Category

Series and Type Description

Metrics

Metrics Reference

Spear/Dart

Stemmed
Silver Lake relatively short stems, pronounced
shoulders
Humboldt

Concave base lanceolate, unnotched, concave based,

variable size

Pinto

Unclassified large, thick, shouldered, indented base

Elko

Corner-notched large, thin, triangular, unindented

base, notched corners

Eared large, thin, triangular, indented base,

notched corners
Large side-notched large, with side notches

Contracting-stem large, with contracting stem

weight>1.5¢
length >40 mm
thickness >4.0 mm
basal width/maximum width >0.90
basal indentation ratio <0.98

length >40 mm
thickness >6.4 mm
basal indentation ratio <0.98

basal width >10.0 mm
basal indentation ratio >0.93

basal width >10.0 mm
basal indentation ratio <0.93
weight>1.5¢g
proximal shoulder angle >150°
weight>1.0 g
proximal shoulder angle <100°
basal indentation ratio >0.97

Amsden 1937:84

Thomas 1981:17

Vaughan and Warren
1987:Table 1
Thomas 1981:20-21
Thomas 1981:21
Thomas 1981:18-19

Thomas 1981:23

Arrow

Marymount
small, shoulders (or tangs), commonly
made of fused shale
Cottonwood
Leaf-shaped small, unnotched, rounded convex

base

Triangular straight base small, unnotched

Triangular concave base  small, unnotched, shallow or deep

indentation

Desert Side-notched

small, side notched, straight or
concave base

weight<3.5 ¢
length <40 mm

weight <1.5 g
length >30 mm
weight<1.5¢
length >30 mm
basal width/maximum width > 0.90
weight<1.5 ¢
length >30 mm
basal width/maximum width > 0.90

weight<1.5¢g
basal width/maximum width >0.90

Van Horn 1990:29

Thomas 1981:16

Thomas 1981:15-16

Thomas 1981:15-16;
Waugh 1988

Thomas 1981:18
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Projectile Points

Silver Lake — — Marymount series
Pinto series — —  Cottonwood series
Large side-notched |— __| Triangular concave base
Humboldt — | Triangular straight base
Large contracting-stem |— — Leaf-shaped
Elko series - | Desert Side-notched series

Elko Corner-notched

Elko Eared

Figure 26. Projectile point typology for the PVAHP.
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lllustration and
photo composite

Figure 27. Dart/spear points recovered from the PVAHP: (a) Elko point, LAN-62, CU 321,
Level 88; (b) Elko point, LAN-62, EU 180, Level 52; (c) Elko point, LAN-62, EU 324, Level 86;
(d) Silver Lake point, LAN-62, burial Feature 461; (e) Pinto point, LAN-62, EU 937, Level 75;
(f) Humboldt point, LAN-2768, Unit 33, Level 2; (g) large side-notched point, LAN-62, CU
111, Level 77; (h) large side-notched point, LAN-62, burial Feature 141; (i) contracting-stem
point, LAN-62, burial Feature 38; (j) contracting-stem point, LAN-62, burial Feature 96.
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Figure 28. Arrow points recovered
from the PVAHP: (a) Marymount side
notched, LAN-62, CU 1048, Level 96;

a b c
(b) Marymount stemmed, LAN-62, EU
179, Level 49; (c¢) Desert side notched,
LAN-211, EU 466, Level 65; (d) Cotton-
wood Triangular Concave Base, LAN-62,
burial Feature 261; (e) Cottonwood Tri-
angular Straight Base, LAN-62, burial
Feature 274; (f) Leaf shaped Cottonwood
Triangular, LAN-62, EU 450, Level 44. d e f
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Figure 29. Arrow points and chronotypology.
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1986; see also Moratto 1984:132; True 1987) and the Irvine
site (ORA-64) (Drover et al. 1983; Macko 1998; see also
Erlandson et al. 2005; Erlandson et al. 2007:Table 4.1, 60).

San Dieguito-like materials (e.g., stemmed points and cres-
cents) were reported from several sites in the Ballona Creek
area (LAN-61 [Lambert 1983:8, Figure 2; Van Horn and
Murray 1985] and LAN-63 [Lambert 1983:8, Figure 5]), but
the nature of these surface collections and the lack of dating
prevent a good association with the San Dieguito complex.
One Silver Lake point was reported from ORA-660 (Koerper
etal. 1994:85), two were reported from ORA-667 (Koerper
et al. 1994:94), and one other was reported from LAN-63
(Lambert 1983:8, Figure 5d).

Initially, the San Dieguito assemblage was characterized
by an absence of milling tools (Warren 1967), but more
recently, Warren et al. (2008) included milling tools in a
Transitional Period II (San Dieguito—La Jolla), bringing the
debate regarding San Dieguito (Paleoindian period) and La
Jolla (Archaic period) to a new juncture. Now, the debate
centers on whether there is a transition between San Dieguito
and La Jolla and, if so, whether it is related to population re-
placement, acculturation, or transformation (Gallegos 1987;
Grenda 1997; Warren 1987; Warren et al. 2008).

A single fragment of a Silver Lake point made of obsidian was
recovered from LAN-62 (see Figure 27d) and was associated
with burial Feature 461. The presence of this point type may
add some support to the idea that there was a San Dieguito
component in the Ballona area. The implications of this find
and its interpretive value are discussed at the end of the chapter.

HUMBOLDT SERIES

Humboldt series points, first defined by Heizer and Clew-
low (1968), are relatively long and robust points, generally
with a deep concave base (see Figure 27f). Humboldt series
points have a long temporal span in the Great Basin, and
presumably in coastal southern California, beginning by
at least 5000 B.p. (Heizer and Hester 1978:2—3; Thomas
1981:36-37) and perhaps even persisting into post-contact
times (Thomas 1981:37; see also Bettinger 1978; Green
1975). It is possible that these are not projectile points at all
but, instead, knives. Similar specimens, apparently knives,
are known from ethnographic collections (cf. Fowler and
Matley 1979:Figure 56), and they may have functioned as
knives in antiquity, as well. Alternatively, they may have
been used on thrusting spears.

Humboldt points have been identified in Orange County
in contexts dated between 6324 and 3580 B.r. (Koerper
et al. 1994:98). Three specimens were reported from the
Landing Hill sites (ORA-262 and ORA-263) (Cleland et al.
2007:193) in contexts dating between ca. 5500 and 3000 B..
(Cleland et al. 2007:329). Together, these dates suggest that
Humboldt series points may be limited to middle Holocene
contexts along the southern California coast. One fragment
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of a Humboldt Concave base point or blade was recovered

from LAN-2768, CU 33, Level 2, during stripping.

PINTO SERIES

Pinto series projectile points are relatively large, thick, shoul-
dered points with indented bases (see Figure 27¢). They were
first defined at the Pinto Basin site (Campbell and Campbell
1935; see also Rogers 1939) and were later recovered at the
Stahl site (Harrington 1957), both in the Mojave Desert.
Vaughan and Warren (1987) suggested that Pinto points
probably constitute a series with several types and further
suggested that the Pinto points from the Mojave Desert were
morphologically and technologically different from those
identified from other parts of the Great Basin.

Pinto series points are generally thought to date to the
Pinto complex, ca. 9,000-5,000 years ago (Heizer and Hester
1978; Sutton et al. 2007; Warren 1984). A major problem
in delineating the Pinto complex in the Mojave Desert is
the continuing disagreement regarding the formal definition
and dating of Pinto series points (see Schroth 1994; Thomas
1981; Vaughan and Warren 1987; Warren 1980). Both the
Pinto Basin and Stahl sites were reinvestigated (Schroth 1994)
in an effort to resolve some of the problems surrounding
the classification of Pinto points. Schroth (1994:374-375)
concluded that Pinto points should not be used as an “in-
dex fossil” for anything other than marking dart-point times
(ca. 10,000-2000 B.p.). Most researchers, though, continue
to use Pinto points as an index fossil for the Pinto complex
in the Mojave Desert (see Sutton et al. 2007:238).

In the Los Angeles Basin, Pinto points are uncommon but
are known from several sites in Orange County (Koerper and
Drover 1983:14; Koerper et al. 1994:98; Macko 1998:103;
Marshall 1979:Figure 2j). Pinto points are more common in
early Millingstone period sites further inland (Horne and Mc-
Dougall 2007; Kowta 1969:39; McDougall 2001), although a
few are also known along the San Diego coast (e.g., at Whelan
Lake [SDI-6010]) (Vanderpot et al. 1993). In the Ballona
area, Pinto points have been identified on the bluff tops at
LAN-61 (Lambert 1983:10, Figure 2; Van Horn and Mur-
ray 1985:96-97), LAN-63 (Lambert 1983:10, Figure 5), and
LAN-64 (Lambert 1983:10, Figure 6). Lambert (1983:10)
suggested that the Pinto points from these sites were made
of stone obtained from the eastern deserts.

One Pinto point was recovered from Loci C and D
(CU 937, Level 75) at LAN-62. The specimen is complete
but not well flaked, suggesting that it is unfinished. Its
“rough” morphology makes it impossible to classify further.
The specimen was made of chalcedony from an unknown
source. Such materials occur in the mountains and deserts to
the northeast and east and in the nearby Palos Verdes Hills
marine-sedimentary formation just a few miles to the south.
Nonetheless, the presence of Pinto series points appears to
indicate an early occupation at LAN-62 (see Figure 29).



ELKO SERIES

Elko series points are large, thin, triangular points with
notched corners (see Figure 27a—c). The Elko series was
originally defined by Heizer and Baumhoff (1961; see also
Heizer and Hester 1978:5—7; Thomas 1981:32—33), and
specimens are commonly recovered at southern California
sites, though rarely in large numbers (but see McDonald et al.
1987). Three types of Elko points are generally recognized:
Elko Eared, Elko Corner-notched, and Elko Side-notched
(but the merit of the last type was questioned by Thomas
[1981:30]). A fourth type, Elko Contracting-stem, is usually
included with large contracting-stem points (see below). Elko
series points generally date to between 4000 and 1500 B.».
(cf. Bettinger and Taylor 1974; Heizer and Hester 1978).

Elko points are known from a number of sites in Orange
County (Cleland et al. 2007:191, 193; Koerper and Drover
1983:10, 12; Koerper et al. 1994:Table 3). Elko points have
also been identified in small numbers at LAN-61 (Lambert
1983:Figure 3).

Five examples of Elko series points were recovered, all
from LAN-62. Two types are represented, including four
Elko Corner-notched and one Elko Eared. The first corner-
notched specimen, complete and made from chert, was re-
covered from CU 318, Level 63. The second corner-notched
specimen, a fragment made from chert, came from CU 117,
Level 79. The third corner-notched specimen was also a frag-
ment made from chert, and it came from CU 321, Level 88.
The fourth corner-notched specimen was found in CU 324,
Level 86; it was complete and was made from chalcedony.

LARGE SIDE-NOTCHED

Large side-notched points include a variety of large points
with notches on the sides of the blade (see Figure 27g-h). The
Northern Side-notched type is perhaps the most well-known;
it was first identified by Gruhn (1961) in the northern Great
Basin, is commonly considered to date from the early Ho-
locene to perhaps as late as 3000 B.r. (Heizer and Hester
1978:13), and is a poor time marker. Thomas (1981:30)
classified such points into a more general category of “large
side-notched” and noted that they were very rare in the cen-
tral Great Basin.

Relatively few large side-notched points are known in
southern California (see Koerper and Drover 1983; Koerper
et al. 1994; Macko 1998:103). In the Ballona area, large side-
notched points have been identified at several sites, includ-
ing LAN-61 (Lambert 1983:Figure 3; Van Horn and Mur-
ray 1985:99), LAN-63 (Lambert 1983:Figure 5; Van Horn
1987a:93, Figure 29), and LAN-64 (Van Horn 1987a:247).

Two large side-notched specimens were recovered from
LAN-62. The first is a complete chert point and was recov-
ered from a burial (Feature 141). The second is a fragmentary
chert point found in CU 111, Level 77. These specimens were
initially classified as different types (Northern Side-notched
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and Fish Slough Side-notched, respectively), but we hesitate
to use those designations to describe them, so as to avoid any
assumption of cultural contact with the northern Great Basin.
However, it now seems apparent that an interaction sphere
(the Western Nexus) (see Sutton and Koerper 2009) existed
between the southern California coast and the northwestern
Great Basin during the middle Holocene, making it possible
that such contact did occur.

CONTRACTING-STEM POINTS

Contracting-stem points are relatively large points (see Fig-
ure 271). A variety of contracting-stem points is known from
coastal southern California. Contracting-stem points are
often classified within the Gypsum series (following Heizer
and Hester [1978:13], but see Thomas [1981:35]), as Elko
Contracting-stem, or as Vandenberg Contracting Stem (see
also Justice 2002:241-275). The Gypsum and Elko series
generally date to between 4000 and 1800 B.p. in the Mojave
Desert (Sutton et al. 2007:241), and other contracting-stem
forms (e.g., Vandenberg) generally date to the same time.
Along the coast, large contracting-stem points are considered
by some (e.g., Harrison 1964; Moratto 1984:137-138) as
markers of the Hunting culture or Campbell tradition. Thus,
such points could date from late Millingstone to early Inter-
mediate period times.

A number of contracting-stem points (often called Gyp-
sum) have been identified in Orange County (Koerper
et al. 1994:Table 3; Macko 1998:103), but this type of
point is not common. One Vandenberg Contracting Stem
point was found at Landing Hill (Cleland et al. 2007:193).
Other contracting-stem points (called Gypsum) have been
identified on the Ballona bluff tops at LAN-61 (Lambert
1983:Figure 2; Van Horn and Murray 1985:95-96), LAN-
63 (Lambert 1983:Figure 5; Van Horn 19872:96-97, Fig-
ure 31), and LAN-64 (Lambert 1983:Figure 6; Van Horn
1987a:247, Figure 92).

Four contracting-stem points were recovered from LAN-
62. The first example is a very large, complete chert point
discovered in association with burial Feature 96. This speci-
men is morphologically similar to one reported from LAN-
63 (Lambert 1983:Figure 5p). The second contracting-
stem point is a fragmentary chert point found in EU 162,
Level 52. The third specimen was found in EU 425, Level 58,
was incomplete, and was made from chert. The fourth con-
tracting-stem specimen was a large, complete chert point dis-
covered in association with burial Feature 38. This example
has large, flaring “ears” and could be classified as a Vanden-
berg Contracting Stem point. Two additional contracting-
stem points were found at LAN-2768. The first was found
in EU 50, Level 2, during stripping; it is fragmentary and
was made from chert. Asphaltum was noted on the base
of this specimen, demonstrating that it had been hafted.
The second specimen was also found during stripping, in
EU 52, Level 2.
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The distribution and association of spear/dart points in
the PVAHP and their recovery from burial contexts will be
discussed at the end of the chapter. Their recovery from Pro-
tohistoric to Mission period burials suggests that they may
have been scavenged from earlier sites, perhaps the neigh-
boring bluff-top sites. Alternatively, the dart points could be
indicators of earlier components at the PVAHP sites and are
in secondary contexts in the burial midden.

Arrow Points

Small projectile points weighing less than 3.5 grams (Fenenga
1953) are generally classified as arrow points and are believed
to reflect use of the bow and arrow. It seems unlikely that the
bow and arrow abruptly replaced the atlatl; the two weapons
systems probably coexisted for some time (Yohe 1998:49).
The bow and arrow diffused into the Mojave Desert from the
north in about 1500 B.p. (Yohe 1998:27). The arrow points of
that time in the Mojave Desert are of the Rose Spring series.

It is assumed that the bow and arrow diffused into coastal
southern California from the Mojave Desert at about the
same time (but see Koerper, Schroth, et al. 1996). Assuming
that the bow and arrow came from the Mojave Desert and
that Rose Spring series points were the earliest arrow 