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For over 8,000 years, aboriginal peoples lived and adapied to the changing environments of the Ballona Lagoon, a drowned river

7,
Focaded on Sant Ma‘)hw Bay, nﬂar’f»mrge 5. During this time, the coasial eavironment, inciuding the Ballona tiseif, a/:'{‘ffd

significantly with resulmg changes m human behavior. This, i addition fo g meldmg of cultural fraditions from both the coast and
the desert, fed fo 3 complex soctal dynamiv tha! fourished in the Los Angeles Basin. Research by Sististiwal Research, Ine. (SRI) and
others af nearly 25 archacological sifes in the Ballona region offers 2 unique view info human adapiations fo coastal wellands.

agofthesominal processes in the prehistory of
the Souwthers Cabifornia Bight was the
transformation of small, dispersed, and
mobile residential groups into larger more nucleated
and stable settlements between 1,000 and 2,000 vears
age. These chanpes were asseciated with fuereased
sopulation size and social complexity. Archacologists
have long debated whether these demographic and
social changesrepresented the culm ination ofa long-
term, gradual cultural evolution or were the resuitof
putctuated enlture change (Arnold 2001, Carnigro
1998},

T e

Hinfane Cove

Most archasologists have focused on proximate
causes when discussing these changes Some have
argued that there was an enviroamental trigger,
such as am imcrease in sea surface temperature ot
gxtended perieds of drounght, that led to social
disruption and ultimately to social transformation
{Arnold 2001; Raab and Larson 1997). Cthers have
cited social causes, such as the immigration of Uto-Avtecan speakers  Centinela creeks, which feed the Ballona wetlands, drain an
from the Mojave Desert, as leading to these changes either through  approximately 110-square-mile area, bounded on the south by the
hostile interactions with indigenous people or through an integeation  Westehester Bluffs aud by the Baldwin and Beverly Hills to the east and
of cuttnral patioras (Kroeber 1925), sorth. During much of the Holocere, however, Ballona Creek captured

the flowofthe much larger Los Angeles River, asevidenced bya massi”e
this paper, we eschew the search for single causes, and fustead  submarine fau-delta off the coast. This change in flow of the Lo
fecus on docnmenting changes in cnvirerment, subsistence, and  Angeles River has been documented multiple times during the historic
settfement over the past 8,600 years in one coastal area, the Ballona.  period (Gumprecht 2001)
Ourultimate purpose is to pmwce a detailed case history that can be
compared with acighboring areas in the search for more vaiversal Stnce 1989, Statistical Researeh, fuc. (SRI) has been fortunate to
causes ofsecial change. work on the meh‘istory ofthe Ballona through susvey and excavation of
B ETOUS rr historic and historic-period archaeological sites in the
area, Our overarching goal over the past seventeen vears has been to
ENVIRONMENT OF THE BALLON: study hLmaﬁ adapiation to a dynamic environment. Threc major
research objectives have guided our work in the region: 1) to reconstruct

The Ballona isa drowned river valley ai the edge of Santa Monica  the changing paleoenvironment of the wetlands aund lagoon; 2) to
Bay near West Los Angeles, sandwiched between the Santa Monica  documentthe dynamics of prehistoric sertlement; and 3) to nnderstand
Mountains and the Palos ‘verd;,s peninsula (Figure 1}, Ballona and  theevolving organization of human groups in respouse to changes i

Figure 1: Map showing Santa Monica Bay and the location of areas
and sites discussed in the fext, including the Bailona Lagoon.
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the natvral and cultural landscapes through the examination of site
strocture {Altschul ¢t al, 1991, Altschul ot all 2003, Douglass et al
20034,

Aw interdisciplinary team of geoscientists, led by Dr. Jeffrey
Homburg, has speat more than a decade reconstructing the Holocene
gnvironment of the Ballona (Figure 2}, From this research, we know
thatattheend of the Pleistocene, what later became the Ballona Lagoon
wasan open marine coast, By 76000 BP, sea lovels were 10-15 m below
curtent levels, and the shore Hne was at least 500 m farther off shore
than today. ’%allma Creek captured the flow of the Los Angeles River
during much ofthe Holecene, asevidenced bya massive submarine fag-
delta off the coast, One of Homburg's team, Dr. Peter Wigand, used
pollen data to reconstruct the region’s palooclimate {Wigand 2005),
Wigand argnes that there was 2 dramatic fncrease in both annual
temperature and precipitation between 8060 and 7600 BP, events that
corresponded to the establishment of a rich marsh at the base of the
bluffs. At times, thismajor river cut into the Westehester Blnffs, leaving
marshy, vegerated areas along the eastern and southern portionsof the
bay. Drainage off the blufls also cut side canyous, depositing sand and
sediment in alluvial fans that created well-drained fand surfaces at the
edge of the marsh. One of the most pronounced of these side canyons,
termed the Lincoln Gap, had begaw to form by 7000 BP (see Figure 2).

EARLY SETTLEMENT

Based on radiocarbon dates, humans appeared on the landscape
beginning around 8000 BP. This carly accupa’im was Millingstone in
character and reflocted the estuary anabm -shore adapiation common
to coasm Califoraia in the carly Holocene (Breschini and Haversat

; Gallegos 1991; Macko 1998; Mason md Peterson 1994, Walker
1952;. Midden deposits and featnres from this period, moastly rock
clustersrepresenting cooking hearthsor clean-outs, are sparse and lack
diversity (Hull et al. 2006}, Lithic tools also lack diversity, whereas
stone maierial nse is much more diverse than in later times in the
Ballona (Huli 2005y, These data run counter 1o current notions of the
garly development of sedentary settioment ¢ Colten and Erlandson 1991,
Porcasi and Porcast 2002) and suggest 2 small and highly moblc
foraging population that oceupicd the Ballona on 3 short-term,
seasonal basis.

Initially, the Millingstone-period occupation was restricted to the
West Bluffsarea, nearthe Lineoln Gap, although even older sttes maybe
fonnd in wow-taundaied areas effshore and deeply buried fa stream
alluvwm {see Fignre 2). These Millingstone-period sites reflect tf
diversity of subsistence strategies evident in other California coastal
regmns durmg this time, The earliest sites on the bluffs, LAN-64 and -
206, evidence the specialized procurement strategy (Figure 3) found at
the Malaga Cove and Shobhan Paulsites, where shellfish and fish were
the primary protein spurces (Porcasi and Porcasi 2002) {see Figure 1),
The high frequencies of sharks and rave that distingnish the eatly
Pal]oud sites from the Malaga Cove and Shobhan Paul sites is most
iy the rosultof the lagoonalsetting of the former, Late Mx]mg«tmc
settlement on the bl fftop and at the edge of the lagoon indicates
more generalized foraging strategy similar to San Dlegito (@am
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Holocene) settlements documented by Gallegos (19%1) and Warren
{1967). Arthe lagoon edge, subsistence emphasized the exploitation of
small terrestrial mammals, with 2 much lower use of fish and shellfish
(see Figure 3. Contrary to what one might expect, bluff top sites that
aremore distaut from the lageon evidence a much greater cmphasison
fish, especially sharks and rays from the lagoon. The abundance of
scallops and oysters in these carly collections fs consistent with the
relatively open lagoon counditious suggested by the enviroumental
recenstruction for this time peried (Van Galder and Ciolek-Torrello
1005) (Figure 4).

After 6500 BP, the alluvial fan at the base of the Linceln Gap also
was settled. Wigand (20055 used palynological data to reconstruct the
region’s paleoclimate, Wigand argues that during the petiod between
8000 and 7000 BP, there was a dramatic increase in both annual
temperature and precipitation. Temperature and precipitation reached
their Holocene maxima at this time, which also corresponds to the
establishmentofcoastal and montane chaparral commuanities. During
the period between 7700 and 7000 BP, Wigand concludes, a2 rich massh
was prosent im mediately north of the earliest dated archacological sites
on the biufftops. This marsh resonrce disappearcd by 6900 BP, duc to
rapid in-filling of portions of the marsh through flooding of Ballona
and Centinela creeks.

By 5000 BP, sea levels had stabilized, leading to the creation ofa
bayin the Ballona area (see Figure 2). Oysters fonnd 1w cores suggest
epen estuarine conditions, which would have been conducive te human
settiement. Yet, of the 102 radiocarbon samples taken from 135 sites in
the Ballena, none date to the period between 6009 and 5090 BP (Figure
5}, Currently, we have no good explanation for this hiatus. After 5000
BP, there was a dramatic decline in the effective precipitation in
southern Caltfornia, Hmaybe thatsimultancous drving of the climate
along with 2 drop 19 temperature drove the human population in the
Mojave Desert toward the coast. These cvents may have ushered in
another of the seminal events of southern Cal if@mia prehistory— the
wigration of Utp-Aztecan speakers from the desert to the coast, which
Krogher (1925) termed the Shoshonsan wedge.

Kroeher argued that the Shoshonean intrusion sccurred late in
prehistory, perhaps around AD 300, when the bow and arrow make
theirappearance in the archacological record. Others have argued that
the Shoshonean intrusion occurred aleng the Sonthern California
Bight arouad 3000 BP, at the beginning of the Intermediate period.
Altschuland his colleagues (Altschul and Grenda 2002, Altschulet al.
2005, for example, suggest that the intrusion may have been oaly the
most recent in a loag history of movement between the desert anc” the
coast, Unusual aspects of material culture, such as desert-style
Marymoue! petats (Van Hora 1990}, distinctive micro-drills, wse of
stone in place of shell forbead manufacture, and cremation burial, are
hallmarks of this immigration futo the Ballowa. Most of these traits
firstappeared in the Ballona around 3000 BP, although some of them
mayhaveappeared ascarly as 5000 BP, during the Millingstone period.

Warren (1967} and Gallegos (1991) suggest that desert groups
would have accessed coastal wetlands, such as the Ballona, similar to
the wetlands of the Great Basin, Estuaries and vernal pools of the eoast
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Figure 2: Reconstruction of the Holocene environment in the Baliona area.
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Figure 3: Faunal classes by location and time pericd in the Ballona Lagoon area.

would have presented familiar resources and adaptive opportunities
where tradit iona? iechnologies and subsistence practices could be
gmployed with little modification. The data from the Ballona suppont
this view {Ciolek-Torrello and Douglass 20023,

After sea level had stabilized, subscquent changes to the Ballona
were largely driven by sedimentation that continued to decrease the
amountofopen waterand to ce-establish marshy areas tn the wetiands,
Between 5000 and 3680 BP, occupation seemsto havefocused primarily
on the alluvial fan sud asseciated sand spits near the Linceln Gap.
These areas would have provided the best Incations for cxploiting the
marsh and the lagoon, By 3000 BP, settlement had increased in
upstream locations of Continela aud Ballona crecks aud on the bluff
tops. Five midden deposits, all ef which are relatively sparse, date to this
period. These middens are not significantly different from those of the
Millingstone period, suggesting 4 continued pattern of small, mobile
foraging groups.

INTERMEDIATE PERIOD

The majority of sites studiod in the Ballona were occupicd between
ap*)mx‘ma tely 3800 and 1506 BP. All well drained landborms in the
wetlands and the knolls on the surrounding bluffs hosted residential
sms at this ime. Unlike Millingstone and early Tntermediate-period
sites, later sites were celatively farge and contained hundreds of featu res,
inciuding hearths, mortuary features, and houses. The faunal
collections from these sites are diverse, reflecting a much broader-
spectrum colleeting sirategy that targeted torrestrial mammals asd
birds from the freshwater marsh and coastal praisies, as well as fish
and shellfish (see Figure 3). Differences between blufftop and lagosn

edge sites persisted, with sharks and ravs (Chondeichthyes) frem the

Figure 4 (Left): Bluff-top and lagoon-edge verfebrate and
invertebrate remains in the Ballona Lagoon area.
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lagoon ewphasized in bluff top sites and ,nel fish from the mudila
targeted at lagoon edge sites. The emergence of Veaus clam as the
predominant shellfish in almost all collections is consistent with the
expatsion offuud*"]a tsatthistime (see Figure 4). Seasonality data are
liwited, but the dem tnance of migratery waterfow! in the avian faveal
collections suggests a predominantly late fallto carly spring sccupation
{Figure 6). The lithic coliections are itndicative of a logistically
organized settiement {(Hull 2005}, Together, these data suggest

residential mobility in the Ballona was significantly reduced in the
Tutermedizte period, but 2 fully sedentary occupation is still not
indicated.

¢o archaenlogical sites, 1
Wes J]umarua.prmde ourbest
{Figure

63 and -64, and - 2064 1 the

aon Intorm ediate period seitloment

ats
7y. Due to residential development, most of the three defined
archacological sites comuprising this settlement were subject to data

recovery that entatled farge-scale excavation, followed by mechanical
stripping and complete mapping and recovery of all exposed features
{Douglass et al. 20036}, Analysis of the midden materials supports a
highly diverse set efactivities, strongly suggestive of a meve permanent

4
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: Radiocarbon dates collected from sites in the Ballona Lagoon area.

Figure 6: Seasonality indicators in the Ballona
Lagoon area based upon waterfow! remains.
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sccupation, Asimportantasthe numberand varisty of featuresare their
distribution {Douglass and Ciolek-Torrelle 2005). These sites overlook
two large, natural depressions. The eastern depression was used as 2
commuanity trash dump and was surrouaded by hundreds of thermal
features, some of which were associated with artifact concentrations
ceminiseent oftoss zones (Binford 1983317, Gargettand Havden 19913,

On the western flank of this de p gssion wmth ge features consisting of

large numbers of milling implements, many of which had beer
intentionally broken and smeared with echre. Interspersed among the
milling stones was wre*n"'ﬁd haman bone. Inhumations also were
found in several locations throughout the community. Often, these
bucials were found in small clusters, supgesting the proseace of burial
grounds for speeific social groups. The western depression, which held
water for various lengths of time, was used primarily as a plaut-
esontee procutement area, with processing taking place on the higher
ground where hearths abound,

w
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Thisoceupation correspands with a briefperiad ofunusually high
precipitation after a long period of decline documented by Wigand
{2003). Sites located on the bluff top immediately south of the Ballona
Lagoon were ideally situated to procuce resontces frem twy distinct
environments the Ballona wetlands to the north, and the extensive Los
Angeles Coastal Praicie, which contained numerous vernalpools, to the
south. Macrobotanical evidence from West Blaffy suggests that itg
inhabitantstoek advantageofthisecotone, collecting seeds from plants
growing around vernal pools to the south aund marsh plants from the
Ballona Lagoon te the north, Becanse of the dramatic "ncrcm i
rainfall during this briefpetiod, resources in both the Ballona wetlands
and the Coastal Prairie would have been attheir peak, making the are
especially attractive to settlement,

LATE PERIGD

By 1080 BP, scttlement changed fundamentally. As the Ballona
Lagoon became a sediment-choked estuary, mest arcas were abandoned
except the lagoon edge. By this time, most of the local population was
concentrated in one very large settlement, nested for 1.5 km along!t ‘fn,
base ol the blutl nearthe mouth of Centinela Creck. AL 2060 BP, near!
gvery habitable focation on the blufftopsand along Centinela Croek had
hosted human sctivity. Less than 2 thousand years later, neatly all
gccupation was concentrated along lower Centinela Creek,

{OMMUNITY STRUCTURE

Why did the settloment patters change so dramatically between
2000 and 1000 BP? To cxamine this question, we need to establish
baseline information on site structure and demography. By 2000 BP,
there were sites focated both alonyg the top of the bluffs aud at the base
¢f the bluffs, As we have cxpanded cur analysis of sites in both
locations, we have been surprised that the data suggest that there may
have beew subsistence differences between these gronps of sites, as
mentiensd above, These data suggest that cach site represents a
residential base camp ot small village.

)
o
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Although sites occupied during the Intermediate period appear to
have been functienally different frem oue awother in terms of
subsisience, we have not delermined whether these diflerent sites were
independent, contemporancous settlements or independent but
sequentially occupied settlements. For example, only the slope of the
Bluffs separated the three Lincoln Gap settlements (LAN-61, -62, and -
63). Tt is possible that either the entire community moved periodically
en masse from the top to the bottew of the Bluffs and back again, or
that the three settlemenis were occupied simuitancously.

The West Bluffs community iscurrently the best-studied ¢ 'Doug]ass
ot al. 2005b). As discussed above, space at the West Bluffs siies was
highly structured and segregated into communal refuse areas, resource
procum\m! and processing areas, ritual space, and burial areas,
indicating a relatively subsiantial and permanent occupation (see
Figure 7).

Van Hern and bis colieagues (Van Horn 1987} argued that the
sites comprising the West Blufls community were created by repeated,
periodic, short-term visits by one or two domestic units. For the
eccupation priorto 2000 BP, we concur with Van Horn's inference, After
this date, however, the community underwent a fundamental change,
Multiple social groups lived here on an extended basis. We find little
gvidence 1o snppartintermitient oecupation, Moxc than 7Oradiﬁcarb'm
dates, primarily from features at LAN-63 and -64, cluster in a 308-yea
period around 2000 BP (see Figure 5. This sustained m(m
eccupation correspands well with Wigand's brief period ¢f maximum
precipitation. Together, these data suggest that all three Lincoln Gap
seiticments were probably occupied during this bricf period of optimal
climatic conditions. While short-term, jatermittent seitiement both
preceded and followed this climatic Gpt"mum in the Intermediate
period, farge and relatively stable com munities probably founedalcub
the eatire Tength of the Westchester Blutls during this brief perind to
take advantage of peak resource availability at the nexus between the
wetlands and the coastal praitie,

By 1000 BP theentire population in the Ballona had congregated
along the lagoon edge, with most people located atthe base of the bluil.
Aswith the earlier commuunitics, thiscommunity exhibits a significant
degree of site structure. At the lagoon edge, there 5 evidence of
processing of estuaring resources. Domestic use areas are found farthe
up the alfuvial fan,

SUMMARY AND CONCLUSTONS

In couclusion, small, highly mobile foragers first settied the
Ballona duriag the early Holoceue, between ca, 7000 and 80060 years BP,
The limited archacological evidence suggests that during this period, as
the lagoon wasstill forming, these earh residents first settled on the top

of the Binffs, with a focus, at least initrally, on fish and shellfish from
the lagoon and grasses from the Coasta Prairie. Geeupation during the
middle Holocene intensified aud resonree use diversified, as evidenced by
a greater number of sites in differcnt areas of the Ballona and the
increased explottation of small terrestrial mammals. During a brief
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period of greatly increased precipitation around 2000 BP, settlement

expanded dramatically along the Westehester Bluffs to take advantage of

ashori-torm increase in lageon and prairie resources, Numerous small
settlements, reflecting a pattern of much-reduced residential mobility
and broad-spectrum resource procutement, were established on top of
the bluffs, along Centinela Creck, aad at the lagoon cdg
Environmental conditions deterierated by 1000 BP, with a combination
of decreased procipitation and cyclical episodes of extreme drought
Rather than abandon the area or eotura 1o the pattern of small mobile
groups, the relatively large and stable population of the Ballona
aggregated in o fow large settlements along lower Centinela Creck and
at the edge of the lagoon, where they could exploit the most reliable
[8SOU1CES,

For 7,000 yeats, subsistence in the Ballona had focused on the
lagoon, its associated wetlands, and the surrounding Coastal Prairie.
By the late perind, however, attention began to shift to offshore and
other more distan! cnvironments as the lagoon and its associated
wetlands silted in and died up.

Overall, archacelogical and paleoenvironmental evidence suggests
thatdemographic and socialchangesin the Ballona were related to the
gradualevolution of the lagoon from an opeu embaymentto a sediment-
faden estuary, to shert-torm climatic fluctnations, and o the movement
of people between the desert and the coast. The emergence of stable,
wucleated settlement in the Ballona can be scon best as 3 response by a
population that bad grown during a brief peried of exceptienally geod

Dreprassion,
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climatic conditions to an evo mg wetland and a1 extended period of
unpredictable resource availability
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