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RURAL SAN DIEGO: HISTORICAL OVERVIEW AND RESEARCH ISSUES
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INTRODUCTION

The goal of this historical review is to define research models that
are applicable to rural Southern California historic sites. This is par-
ticularly necessary as development of outlying areas effect more historical
sites. Models that can be applied to site survey data are especially useful
for the evaluation of site significance through settlement pattern, archi-
val, and architectural data bases, without recourse to subsurface excava-
tion or artifact analysis. Limitations within the literature will also be
discussed. ~ ' o

The history of rural San Diego County and California as a whole will
also be briefly reviewed to provide a context for applying more general
theoretical approaches, This overview is concluded with an annotated bib-
1iography of references all of which are available at San Diego State
University or the University of Californfa, San Diego. '

HISTORICAL OVERVIEW

Three major trends can be seen in the development of California
agriculture for which San Diego s a microcosm (Reed, 1946, Redman 1976,
Jelinek 1979). They are a pastoral phase from 1769 to 1850 that is con-
temporary with Spanish Missions and Mexican Ranches, a grain growing phase
from 1850 to 1870 that coincides with early American development, and a
fruit growing phase from transportation development and market-oriented
cash cropping. ATl the phases overlap and aspects of each may be dominant
in specific regions based on climatic and soil conditions (Reed 1946:252).

The Pastoral Phase

- karge ranches or open ranch cattle raising typify the Spanish and
Mexican periods. Little effort was put into improving the environment.
Poor quality cattle and horses roamed free. Cattle were raised principally.
for hides and tallow sold to Boston and British merchants and agriculture
was geared to provide subsistence needs only.

The Grain Phase

The sudden population influx into northern California's Gold Rush
country created an ever-increasing demand for beef. Southern California
ranchers in response, started producing larger numbers of beef cattle for
drives north and they prospered as never before. Beginning in 1855, herds



from Texas and the southwest were also being driven into California, caus-
ing a drop in beef prices and the end of profitable cattle business by
1860. Disastrous floods in 1861-1862, followed by two drought years
brought an end to the dominance of large cattle ranches in the state.

In spite of the decline of large ranches throughout the state, small
enterprises were established in the eastern mountain ranches of the state,
inciuding western San Diego County. Small enterprises were established
throughout the eastern mountain ranches of the County beginning in the Tate
1860°s. These new ranches benefitted from improved strains of beef cattle
brought in from Texas that virtually replaced the Spanish and Mexican
breeds. .

[t was during this period that the McCain Ranch, for example, was
first established in 1870-1872 by George Washington and Martha McCain,
With their original home in Arkansas, they were part of a post Civil War
migration of Texas and Arkansas ranchers who hoped to profit from increas-
ing demand and higher prices for beef. The pattern of 1ife established at
the McCain Ranch has been maintained until the present.

With the Gold Rush era, a wheat boom also swept through the northern
portion of the state from 1850 to 1870 (Reed 1946, Redman, 1976). The
development of the San Joaquin Valley was spurred by a major export network
to Great Britain, Australia, New York, and China (Jelinek 1976:34). The
smalier cattle ranches in southern California also diversified to include
wheat production and small multi-crop family farms were established on
former ranches. The McCains were predominantly beef cattle ranchers
although grain was produced for feed, and dairy products were produced to
supply the Julian Gold Rush (McCain 1955).

Fruit Production and Diversification

With the introduction of the railroad, irrigation networks, and popu-
tation booms of the 1880's, there was a rapid increase in intensive market
oriented cash crop agriculture. San Diego County farms increased from 696
in 1880 to 2,474 by 1890. Both large operations and small family farms
proliferated and rural communities emerged throughout the country. Wheat,
oats and barley were grown in the coastal and foothill valleys with citrus
and o;ive groves covering the hillsides and many inland valleys {Van Wormer
1980a). : )

The agricultural depression of 1920 to 1940 saw the decline of many
small operations, and the rise of agribusiness after 1940. Throughout this
period, the McCain Ranch continued to be a successful concern, specializing
in beef cattle production, Specific fluctuations in the economic condition
of the ranch has not been investigated, however.

General overviews of California agriculture have been prepared by
Jelinek (1979) and Paul (1976)., Detailed documentation of Southern Cali-
fornia Pastoral period can be found in Cleland (1969) and Pitt (1966) with
overviews of San Diego County prepared by Hughes (1975) and Van Wormer
(1984), No overviews or synthesis of back country ranching during the
Grain period has been undertaken. Studies of specific areas in San Diego




County include Jacques (1980a, 1980b, 1982), Burkenroad and Van Wormer
(1981), and Burkenroad (1983), (1978), Van Wormer (1980), and Le Menager
(1983). For a general overview of the fruit growing period, see Van Wormer
(1980),

RESEARCH TSSUES

The Titerature that has been reviewed for this study can be arranged
in a two-tiered paradigm. On the one tier, they represent different topi-
cal foci evaluating causes for change, regional historical sequences, or
other themes associated with western frontier society. The discussion
below is organized on this axis of the paradigm, examining the environment,
cuttural tradition and values, economic factors, the urban shadow, demo-
graphic and sociological factors. The second axis of the paradigm con-
siders the geographical scope of each study. In order of inclusiveness
they include:

1. general theoretical works on rural frontier development and
expansion,

2. regional case studies in the western states or territories,
3. California agricultural histories,

4. southern California or San Diego County studies, and

5. studies of specific ranch or farm enterprises. |

Causation and Change

The frontier rancher or farmer was subject to varied external forces
that affected his Tivelihood, behavior, and world view. An understanding
of these variables and their effect on the development of rural settle-
ments is crucial in utilizing the diachronic models applicable to histori-.
cal archaeology studies. Although often interrelated, these variables may
be divided into several broad categories that have been treated simulta-
neously or discretely by different authors.

Environment

The influence of ecological and geographical factors in the formation
of rural communities has been a major focus of frontier studies. Ever
since the pioneering work of Frederick Jackson Turner (1947), the environ-
ment has often been seen as the independent variable that formed the
rural, social, political and ideological character of rural America. Even
national ideals of democracy and independence are seen by Turner to spring
from pioneer response to the challenges of the frontier environment. This
environmental influence is particularly causal at initial stages of
settlement when populations were most vulnerable to fluctuation in rain-
fall, pests, and other environmental perturbations. In one study {Fite
1976:277), pioneer phase farmers are characterized by a flexible, if not
complacent attitude towards nature.



Turner stimulated a generation of frontier studies, with each author
elaborating or challenging the ideas he set forth. A prevalent holistic
view of rural development has emerged from these efforts, integrating con-
cepts from ecology, human geography, social history, economics, and cul-
tural anthropology. The holistic approach stems from studies tec explain
modernization in farming history as new legal codes explained economic
networks and affected farming practices and society. As defined by ,
Swieringa, this "New Rural History" comes very close to the manifesto of
"New Archaeology" as it was conceived in the 1960's and '70's.

To begin, I offer a broad definition: The new rural
history is -the systematic study of human behavior over time in
rural environments. This definition is composed of four
phrases. The first, systematic study, includes the use of
social science theory or "hypothesis testing" to determine the
questions, analytic methods based on quantitative (preferably
disaggregate) sources, and a comparative and interdisciplinary
research design.

The second phrase is human behavior. The emphasis is
properly in historical experience "as 1t was actually lived"
by rural people in the past. Rural history centers on the
1ifestyle and activities of farmers and villagers, their
family patterns, family practices, social structures, politi-
cal activities, and community institutions. A1l pertinent
economic, social, political, and environmental forces imping-
ing on human behavior are part of the picture. The end is to
provide a unified conception of rural life, a "holistic" his-
tory, in which human behavior is the key variable.

The third phrase, over time, distinguishes rural history,
rural sociology, or rural geography. Historians should pri-
marily be concerned with secular change in social behavior
from one general of historical era to the next. I emphasize
"should" because such major scholars as Frederick Jackson
Turner and James Claude Malin viewed the time factor as Tess
significant than other factors-space and society for Turner,
and cultural values for Malin.

The last phrase in the definition is rural environments.
In common usage, rural means simply "outside of Targe cities"
or "outside suburban areas, say of more than 2,500 inhabi-
tants." The standard operational definition of rurality in-
cludes two criteria-residence in an area of low population
density and chief livelihood earned in agriculture. But
ruralness is more than location or an occupation; it is a way
of 1ife. Rural life, as distinct from urban 1iving, tradi-
tionally involved physical if not social isolation, extended
family networks, simple social organizations, seasonal Tabor
patterns and unceasing handiwork, and an attitude of compla-
cency in the face of nature's forces (Swieringa 1982:495-496).




This approach is most applicable to historical archaeology because it
focuses on behavioral responses tc an array of environmental, social,
economic, and cultural forces. Through bridging or mid-tevel theory
(Schiffer, South 1977), archaeological data provides a means of tracing
changing behavior patterns through time.

Along different Tines, Barker (1978} explored the relationship between
the natural (ecological) environment and psychoiogical (perceptual) envi-
ronments to explain aspects of behavier among prairie settlers. Originat-
ing from the work of behavioral psycholegist {Kurt Lewin 1936, 1651),

Barker examines how picneer settlers adapted to three dttributag of newly
occupied frontiers:

1. they were undermanned; _

2. they were new environments with poorly known conditions, environ-
ment parameters, and social environments; and

3. they were unfinished as to physical and social institutions.

These environmental factors effected the range of behaviors exhibited in
all frontier areas, according to Barker, and differentiate frontier pat-
terns from town, or urban, patterns. In contrast, frontiersmen among other
actions will: :

carry out more actions;

work harder;

engage in a wider variety of behavior;

act to sustain in settings they inhabit;

more frequently act to correct behavior of others;

attempt to carry out more difficult actions more frequentily;

. suffer from greater wear and fatigue, resulting in reduced stamina
and higher morbidity and morality;

8. accept Tower levels of performance;

9. engage in more important actions for maintaining a setting;

10. engage in actions with less certain outcomes; and

11. are more involved with natural environment.
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Many more general patterns are also discussed, Each behavioral pattern may
be seen to have material correlates, as extensively discussed by South
(1977). For example, aspects of stress and fatigue, as morbidity and mora-
ity may be addressed from recovered medicine and alcohol bottles, as well
as archival sources.

Some of the ways in which environmental factors influenced southern
California ranchers are known. The great droughts of 1856 and 1863-1864,
and flood of 1861-62 were Targely responsible for major shifts in socio-
economic patterns {Jelinek 1979:27,32). The Mediterranean climatic system
was an important role in many aspects of California agriculture (Jelinek
1979). For example, in McCain Valley, the seasonal variability of grazing
Tands led those ranchers to adopt a transhuman pattern whereby herds were
driven down to Tower Sonoran habitats to the east in Winter and up to the
mountains in the Summer. Cattle were also driven to Imperial Valley when
irrigated grazing land became available after 1909 (Jacques 1980:272-275).



Significantly, this pattern of seasonal migration paratlels that of the
prehistoric Kumeyaay who as hunters and gatherers were also closely attuned
to environmental conditions. The prehistoric human geography and settle-
ment patterns are oriented to different resources, however, than those of
historic ranchers (Cook and Fulmer 1981:124-132).

Cultural Traditions and Values

While the environment clearly influences human behavicr, it cannot
predetermine possible strategies or responses to conditions encountered by
frontier settlers, Several authors have examined how prevailing socio-
cultural environments and pre-frontier cultural traditions affect decision-
making and patterns of change. Applying this approach, Steffen (1978)
still finds connections between the frontier as a stimulator of fundamental
jdeological and behavioral change throughout the United States. Large
tracts of free land, isolated from the rest of American culture that was
centered east of the Mississippi, promoted the erosion of traditional Euro-
American traditions and the growth of new patterns such as individualism,
self-sufficiency and social equality. Steffen sees this as only one.
frontier pattern most characteristic of plains agriculturalists and called
it "The Insular Frontier." The social, environment, and technological
conditions of the great plains, characterized by deficient labor pools and
other factors already discussed, were viewed by Turner and others as
requiring substantial changes in world new and cultural traditions by the
European or eastern American jmmigrants.

The second type of frontier is described as "Cosmopolitan,” where no
fundamental economic, political, or social changes were necessary or desir-
able (Steffen, 1978). These were areas where the economies and technology
of the enterprises required the maintenance of ties with estabiished
European and American institutions. These include ranching, fur-trading,
and mining frontiers. For the purposes of back-country San Diego, the
ranching frontier is most relevant to our discussion,

Methods of grazing, branding, and marketing cattle all had precedents
in colonial American or Spanish cattle industries (Steffen 1978:107). This
is particularly true for San Diego where American cattlemen were often
migrants from Texas and other southern states. The nature of cattle ranch-
ing required close symbiotic ties with European and eastern or western
American Urban Markets; whether for the sale of the hides (Spanish Period)
or Beef (American Period) (Jelinek 1979). Thus, cattle ranching was as
influenced by market fluctuations and costs as by local environmental con-
ditions or technological changes, Thus, cattlemen can be seen as frontier
equivalents of mercantile capitalists, often starting their herds with
capital acquired through non-agricultural enterprises. In that light,
advances in ranching were not the result of new agricultural technology but
improved management and efficiency.

~ Because ranchers were dependent on outside ties, Steffen sees them as
maintaining former cultural traditions. This is reflected in the lack of
homogeneity among early cattlemen, with the exception of entreprenurial
behavior. Steffen concludes:



Western scholarship unid e better serves 11 studies of these
individuals, 1ike all frontier dwellers, concentrated on the

relationship between established patterﬂg of behavior and dif-
ferent environments that may or may not have demanded changes

from themw, Cattlemen shouid be viﬁweﬂ as @rat}wm s0lvers act-
ing within a Timited range of o siag re them by
exterpal frontier circumstances in i i
tellectual preparation {Staften 197923

The manner in which prevaiting cultural values determine decisions s
examined by Berkofer in his re-evaluation of the Turner thesis (1964). He
contends that cultural vaiues determined what options are employed, parti-
cularly in the early stages of settlement. Although specific ways in which
the pioneers' “cultural baggage” influenced frontier adaptations are not
enumerated, acceptance of Steffan's essay would suggest that these influ-
ences were more proncuncad among ranching populations.

Archaeology correlates to cultural persistence and changes are readily
found in at Teast two major data sets. One is food remains and the other
is architecture. Dietary traditions tend to ke particularly conservative
and often provide an expression of group solidarity and ethnic identity.
Family events and »~Yigious festivals are often the focus of traditional
meals where specific dishes may even have symbolic meaning. Substantial
attention has been paid to Chinese dietary practices as represented by
recovered bones, observed butchering marks, and imported glass ceramic food
containers (Schuyler 1980). Little attention has been paid to traditional
European and particularly Anglo-American dietary traditions. One interest-
ing study at the Serrano Adobe revealed a high frequency of sheep bones
that Langenwalter and Brock {1984} related to changing patterns in the
cattle industry. "Exotic" oriental dietary patterns may be easier to
distinguish from mainstream Anglo cooking but aspects of European or
eastern American dietary patterns should also be distinguishable from
western traditions on the frontier,

Architecture provides another measure of cultural continuity and
change. This is particularly true of vernacular housing or “folk housing”
that often dominates the first settlement phases of a region or the more
isolated rural regions where housing design and construction are controlled
by the original occupants. In one study, Kniffen {1965) traces the diffu~
sion of vernacular farm houses from the east coast to the south and mid-
west, He found three major cultural areas as the source for nineteenth
century rural housing, with European precedents for each building type. As
housing styles diffused to different environmental settings, changes can be
seen in construction, particularly the barn types.

Architectural studies may be expanded to a consideration of entire
ranch intra- and inter-site settlement patterns, Cultural values and
regional traditions not only determined building styles but also the place-
ment and configuration of structures, out-buildings, corrals, pastures, and
even fences (Kiefer 1972). A now classic study in ethnoarchaeology ex-
amined how Morman world view effects the spatial patterning of buildings,
fences and irrigation canals (Leone 1973). In addition, landscaping of
rural farms may also be culturally determined., Both the species planted
and the association of trees to structure may reflect the cultural values
of the initial settlers {Lewis 1982).
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These studies, and particularly the typology of barn styles by Kiefer
{1972}, also emphasize the importance of climate, local geography, hydro-
logy, and even township and range surveys on spatial placement of farm
facilities., Although providing some frameworks for analysis, none deal
specifically with California or cattle ranches but their useful applica-
tion is obvious,.

Economic Factors

Several authors have emphasized the entrepreneurial aspects of post-
pioneer ranching and farming. While the first seftiers may have been sub-
sistence farmers, they soon became market-oriented capitalists whose be-
havior is effected by supply anrd demand, expanding transportation networks,
and agriculture oriented lTegislation (Berkhofer 1964:29). The choice of
crops and introduction of specific technology were often responses to eco-
nomic conditions on a national or international scale {Rome 1982:40).
Local, regional, and national factors all infiuenced the course of San
Diego County rural life. In the Spanish and Mexican periods, ranching
activities are described as "pastoral" {Reed 1946:252, Jelinek 1979).
Half-wild cattle, raised for their hides and tallow, roamed unfenced pas-
turelands. Demand for beef following the Gold Rush brought the iatroduc-
tion of large herds from Midwest and Texas and the growth of a Southern
California beef cattle industry. Although the 1850's and 60's saw the
beginning of specialized agriculture in the central and coastal valleys,
marginal inland areas remained as cattle country. Wheat, barley, rice, and
fruits became important cash crops and the introduction of the railroad
furthered the market-oriented rural life.

As commercial ties between rural areas and urban areas were tightened,
agricultural development was increasingly affected by boom and bust cycles
of the regional and national economy. Important dates in the economic
cycle of San Diego City and County are enumerated below (Table 1),

The extent to which specific households adapted to changing economic
conditions cannot be readily predicted. Not all farmers or ranchers will
be affected in the same way by recessions or economic expansion. One
pattern found during boom and bust cycles is that small landholders with
extensive capital will be periodically forced ocut during economic busts, to
the advantage of expanding larger ranchers. Those farms that do survive
also do so by applying new methods of management (Rome (1982:441). Also to
be considered are the complex economic situations caused by interest rates,
farm mortgages, labor markets, and technology (Fife 1970:283).

The Urban Shadow

Rural land use and commodity consumption patterns also reflect the
influence of increased urbanization and economic ties to urban centers.
One model of agricultural change in the midwest, developed by Conzen {1971)
can be compared to San Diego rural development. In phase one, frontier
pioneers grow local provisions for subsistence needs with wheat predomi-
nating. In phase two, intense specialization on cash crops is a response
to forward linkages to distant markets. Phase three is a trend toward
diversification resulting from interregional competition. Finally, phase
four sees specialization that is better adjusted to regional resources and
localized urban growth.
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TABLE 3

cconomic Cycles in the Developmeni of San Diego County,
1850-Present Local, Regional and National Processes

Date Phasa Process
1850~1852 growth Gold Rush period speculation, Davis’ New Town
1852-1861 decline Depopulation and Jocalized debression
18611865 "dormant” Civil War, mititary occupation
1867-1873 growth Horton's Addition, boom cycle
1873-1885 dec:ina Panic of 1873-1878, bust Cyc!e
1885-1893 growtn Railroad arrives, Spreckels arrives 1887,

national growth, boom cycle

1893-1900 deciine Panic of 1893-1897, bust cycle
1900-1907 | “dormant" Currency stablilizatin, slow recuperation
1807-1908 decline Panic of 1807; bust cycle
1908-1912 growth Spreckels investment, siow recuperation
1912-1918 growth World War I, U.S. Navy development
1918-1929 growth Increased military development, boom cycie
1929-1939 decline Great Depression, bust cycle
1938-1945 growth World War II, military activiﬁy
1945-Present  growth Gradual development and change



Like the midwest, San Diego's latter phases were characterized by the
emergence of market gardening (truck) farms located near the city fringe,
to be further replaced by specialized dairying. In addition, export
oriented citrus and avocado growing were a response to improved transporta-
tion and demand from urban centers outside of the region,

Urban centers also provided a wider array of goods and services to
rural areas, and with the growth of major cities, also came the emergence
of satellite towns and cities that were closer to farmers and provided an
intermediate Tevel of goods and services. A transition may therefore be
traced from a predominantly agricultural focus of -a region to one based on
occupational diversity {Robbins 1973). Modelling the interconnection of
this hierarchy of settlements from the rural ranch to the urban center has
been a focus of central place theory in historical geography. While widely
applied to ancient Mesoamerica and Mesopotamia, central place theory has
not been extensively used by historical archaeologists. This is ironic
since central place theory is best applied to European and American land-
scapes with well defined urban centers with rural hinterltands (Vance 1970).

Historical archaeological data are exceptionally well suited to
tracing changing economic networks and effects of increased urbanization.
Embossed bottles, ceramic markers, patented items, and other geographic
specific products indicate the intensity and extent of purchases that can
be modelled through "network analysis" (Kiein 1974, Schuyler 1977).

Demography and Sociology

An important and fruitful area of rural historic research concerns
dynamic demographic and sociological patterns. Profiles of age, sex, coun-
try of origin, and occupation are accessible through studies of census
enumerations and legal documents, Patterns of mobility can also be recon-
structed through prosopographic research and assessment records.

As expected, farming frontier populations are younger and have larger
families. The number of men in their twenties was 25 percent higher than
the national average, while men over 40 years of age was 20 percent Tess
than the national average. Settlement by family units was the norm with 10
percent more children under 10 years of age than in other parts of the
country, Whilte mining towns may have had few women, the percentage of
women in frontier agricultural areas was equal to that in previously
settled regions. The place of origin for 85 percent of western frontier
agricultural settlers was the United States--particularly New England,
Middle States, or states contigucus to the frontier (Eblen 1965).

Ranches and farms were most likely to be headed by mature males who
had accumulated enough capital to invest in sufficient land and equipment
to be economically viable (Doyle 1984:466-476). In one recent synthesis of
western socio-economic mobility studies, several patterns emerge (Mann
1984). Social mobility was very high, particularly at the initial stages
of settiement when the best Tand and opportunities were available., After
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that time, a substantial minority couid sLiv1 gain prestigious, better-
paying positions or acquire land. However, for every success story, there
were many more stories of fajlure, 1In that regard, failures in urban set-
ar e orural, B shical mobility was more

tings were more numerous bh :
prevalent than upward mobili TR g% sycnessfyl groups also
tended to be transient.

Among those arrivals who did not aiready possess sufficient capital to
begin a ranch or farm, a typical sequence of sieps toward upward mobility
may be traced. An individual may work for wages, taking temporary jobs to
save money. He may then lease or rent & farm, paying Trom one-half to one-
third his harvest., The next step would be to acquire equipment or arrange
an exchange relationship with neighbors, Finally, he could acquire some
land and hire temporary help himself {Hatch 1974:21),

In early days of California, tho Sperish and Mexicen rancheros were
the sccial elite. Bur as the ranchn svate aant Lo erode in the 1860°s,
they were replaced by & new group of furopeas and Aserican jmmigrants who
quickly succeeded i7 both urban and rural enccepreneurial anterarises. For
Native Americans, Hispanics, Blacks, and Chinsts alike, lack of capital and
social prejudice sosvantad any a2t wis st mobitity (Mann 1984:482fFF),

Economic busy cycles alse hinderad mobility as capital became scarce
for the initial investment necessary to start an anterprise. In addition,
large agricultural and ranching carcerns, often corporately owned, increas-
ingly gobbled up a zmatiar farms during periods of economic instability
(Hatch 1974:27). : '

Where Work is Needad

Several major gans in the data base became all too clear as attempts
were made to find theoretical works that are applicable to the McCain Ranch
and similar types of ccocupation, Almost avery general study of western
rural populations focused on small towns or aggregations of farmers. They
generally fail to examine smaller communities or the adapative patterns of
isolated ranches such as might be found in the furthest hinterlands. Such
communities consisted of a cluster of farms, ranches, with possibly a
school, post office, general store, or blacksmith shop. These "hamlets”
never became market or service oriented towns and tend to be overlooked by
historians and geographers for ine purposas of synthetic or comparative
studies. When specific ranch histories in southern California are found,
they tend to be very specific anecdotal, local ranching histories. In order
to understand the nature of rural 1i%e,thece communities and household-
based ranches will have %o be studisd as incensely as small towns.

Synthetic studies of wastern frontier development alsc tend to bypass
Southern Californja. While several excellent histories are avajlable of
California or San Diego area rural development {Pau 1976, Jelinek 1979),
none apply a theoretical framework beyond sequential history. Those “new”
geographers and historians who have appiied behavioral or spatial models
that would benefit the archaesologist have instsad foucused on the Midwest.



It is therefore the responsibility of the local historical archaeo-
logist and historians to generate and articulate theoretical models appro-
priate to the history and cultural development of rural San Diego County.
The studies cited above and in the bibliography do, however, provide a
corpus of ideas and approaches to rural historical sites that might other-
wise appear to have limited research potential. : '
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SAMPLING MARINE SHELL: HOW MUCH IS ENOUGH?

Don Lay!ander
Caltrans District 11
San Diego, CA

Many coastal archaeological sites in Southern California contain
marine shell in abundance, It is evident that such shell contains poten-
tially important information about such topics as prehistoric chronology,
seasonality, paleoenvironmental conditions, harvesting knowledge and tech-
nology, cultural dietary preferences, population size, and postdepositional
site disturbance. Equally evident is the fact that identifying and analyz-
ing all of the shell recovered from even a fairly modest excavation can be
a dauntingly Targe undertaking.

The obvious solution to the problem of an unmanageable volume of shell
is to analyze only a portion of the shell from the area excavated. How
that portion is selected, and its size, however, will tend to determine
what questions can be addressed using the shell and with what precision and
accuracy the questions can be answered,

One possible approach would be to analyze only the shell from selected
excavation units. A major drawback in this strategy is that information
otherwise available about intrasite horizontal variability would be greatly
reduced or Jost. The potential for confirming or contradicting any ver-
tical patterning seen in the portion of the shell which is analyzed would
also be lost, :

Another possible approach would be to analyze only a selected category
of specimens, such as whole shells, large shells, or the hinge pieces of
bivalves. The drawback in this approach is a potentially crippling bias
which it would introduce into some aspects of the analysis, because dif-
ferent species of shell have naturally very different size ranges and frac-
turing characteristics.

A final approach is to draw an unbiased sample from the recovered
shell, or from the shell which potentially could have been recovered, and
to analyze only that sample. This is the approach to be examined further
here, The problem of producing a genuinely unbiased sample is not without
serious technical pitfalls, but those pitfalls will not be considered here.
The present problem is to consider the influence of the size of the sample
which is taken on the validity and range of the conclusions which can be
drawn from the sample.

Defining the Objectives

The concept of "redundant information" in archaeology is a crucial
one, but it is also a concept seriously abused at times. It sometimes
seems to have been thought that a general point could be objectively de-
fined statistically, at which archaeological data collection would become

-20-



redundant, independently of reference to any specific objectives Tor which
the information is being considered. This simply is not so, as some of the
examples in this paper will attempt to illustrate. Redundancy is a func-
tion of the specific patterns in the data which are beiny considersd and of
the precision and accuracy with which they need to be known, I[f the
patterns of interest are sufficiently subtle, or if sufficiently great
accuracy is needed, no amount of data will ever be redundant. If the
patterns in questfon are sufficiently simple, general, or crude, redundancy
may be reached very quickly.

A variety of data patterns may be of interest with respect to archaeo-
logical shell middens. Two of them will be considered here. The first
pattern is the range of shellfish species which is represented. The second
pattern is variation in the proportions of different species, whether bet-
ween sites, between site subareas, or, in particular, vertically between
excavation levels. :

The Problem of Species Range

A reasonably complete listing of the different shellfish species from
which shells have been recovered in an archaeological deposit is of poten-
tial interest in at Teast two respects. Minor species may help to delimit
the range of probable environments in which shellfish collecting was occur~
ring, especially if the major species represented in the deposit have rela-
tively broad environmental tolerances. Minor species may also suggest
chronological and paleocenvironmental clues, if presently-extinct species
are included or if the present environment of the site is near the edge of
or outside of the geographical range of those species.

(It should be stressed that the specific problem addressed here is
that of the species range which has been recovered archaeolagically, not
the species range for the site deposit as a whole. To address the latter
issue would necessitate bringing in the problem of excavation sampling
strategy, in addition to the problem of sampling from a recovered collec~
tion. Also, it is assumed here that the problem of bias in sampling, for
instance bias against small shells or shell fragments, is not an issue.
Similarly, for simplicity it is assumed that recognition of the species to
which a shell or shell fragment belongs is not a problem.)

To solve the species range problem, two questions, not of fact but of
values, must be answered. First, how common a species in the collection is
it acceptble for the sampling to miss? If the answer is that one must know
every last species, no matter how rarely it is represented, then there is
no alternative to analyzing the whole coliection; no form of sampling will
suffice. [If, however, one is prepared to settle for a 1isting of species
which are represented in at least a certain definable abundance, such as 1%
of the collection, or 0,1%, then sampling may be possible. The second
question asks how great a risk of overlooking a species represented above
that threshold percentage is considered acceptable. Again, if no such risk
is acceptable, no sampling is possible. If a definable risk such as 10%,
or 1%, is acceptable, then sampling may be possible.
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To illustrate the solution, consider a large collection of identifi-
able shells. Shells drawn in an unbiased way from the collection should
conform to a binomial distribution, in which

Pr(0) = q"

where Pr(0) is the probability of no representative of one particular
species being drawn in the sample, q is the fraction of the collection
which all the other species together actually constitute, and n is the
number of shells drawn in the sample. Solving for n, :

n = log Pr{0) § log q.

Suppose that it is desired to know whether a speciesVCOﬂstitutes at least
1% of this collection, with a 10% risk being acceptable of the species
being present in that frequency but being missed in the sampling; then

n = log (0.1) < log (0.99) =.229.1

meaning that a sample of 230 shells is sufficient to give 90% assurance
that a species which composes at Teast 1% of the collection is not being
overlooked, :

To give a second second illustration, if items as rare as 0.1% are of
interest and 95% assurance is needed, the sample size should be at least
2,995, Beyond samples of these sizes, any additional sampling and shell
jdentifications can be considered redundant, but only within the context of
the defined objectives. '

The Problem of Species Ratios

The comparison of marine shell species ratios from different portions
of archaeologically-recovered collections has, justifiably, been an objec-
tive of considerable interest, particularly when the portions in question
are vertical levels within a single excavation unit. Contrasts in such
ratios between levels may reflect important environmental changes in the
exploited areas through time, or they may reflect changes in cultural stra-
tegies or preferences. Even when not readily interpretable chronologically
or culturally, significant contrasts may serve to demonstrate the absence
of postdepositional mixing of the deposit, or its .incompleteness.

Given any reasonable sample size, the presence of some sort of con-
trast in species ratios is virtually assured; even fully random samples
will rarely if ever be exactly identical. The archaeological problem is to
decide which contrasts are trivial and which are significant. By itself,
expressed in percentages or ratios, a given contrat in the proportions of
different species cannot be interpreted as either significant or trivial.
For example, a contrast between a ratio for two speices of 1.0 (equal
amounts) in one case and 0.5 (1:2) in a second case may or may not be sig-
nificant. If the 0.5 ratio involved a sample of only three shells, for
instance, the departure from the 1.0 ratio is just what would be expected



in a situation of purely random selection. On the other hand, if the 0.5
ratio involved a 100-shell sample, there is a probability of less than 0.3%
of having such a low ratio (0.5) drawn randomly from collection having an
overall ratio as large as 1.0,

A crucial problem in determing the sample size which is necessary to
be able to evaluate shell species ratios is the selection of appropriate
units of measurement to express that size. Archaeologically-recovered
shell, in guantity, is most commonly and conveniently weighed, and the
sample size is expressed in grams. To describe the patterning of the dis-
tribution of shell species, any convenient units are adequate and inter-
changeable, whether they be grams, percentages, ratios, or other units. To
analyze the same patterning statistically for its significance or random-
ness, however, the size of the sample in terms of some potentially indepen-
dent, randomizable units must be taken into account. One thousand grams do
not necessarily constitute 1,000 potentially independent units, nor does’
one kilogram constitute merely one such unit,

One indirect way to use sample weights in evaluating the effect of
sample size would be to take multiple random subsamples of the shell from
each excavation level and then to calculate the means and the standard
deviations of the species proportions, If the subsamples were composed of
relatively few units {(in this case, shells and shell fragments), the stan-
dard deviations for the subsamples would be large; sets of subsamples with
numerous units would have small standard deviations. A statistical "t
test,” comparing one level's subsample mean and standard deviation with the
corresponding “mean” ratio for the excavation unit as a whole, would tell,
within a certain level of confidence, whether the contrast between those
two means were too greal to be merely random,

Unfortunately, this method of muitiple subsamplies has a fatal flaw for
dealing with the sample size problem for archaeological sheli. The stan-
dard deviation of the subsample means would in reality deal with the prob-
lem of ‘sample size only if the potentially-independent units at the time of
the subsampling (that is, the shell fragments) were also potentially-
independent units when their hypothesized randomization within the excava-
tion unit occurred. If all of the fragmentation of the shell occurred
before or at the time of initial deposition, and if the problem were to see
whether postdepositional randomization {(mixing of the deposit) had occur-
red, then the method would be valid. However, if shell fragmentation was
caused by postdepositional disturbance and by the process of excavation
itself, as is usually the case, then the t test method is unsuitable,
because a misleading clustering of Tater-produced fragments would 1ikely
mask any earlier randomization.

One solution to the problem of evaiuating the significance of shell
species contrasts which are expressed in weights is to divide those weights
by a figure which will express the maximum size of the potentially indepen-
dent units, For example, shell valves may be considered potentially inde-
pendent units in terms of postdepositional mixing processes. If chione
valves are found normally to weight 20 grams or Tess, then a conservative
"Estimated Minimum Number of Unitg® (EMNU) for chione valves would be the
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weight in grams of the chione recovered archaeologically, divided by 20 and
rounded upward. Thus, 150 grams of chione fragments should represent at
least eight potentially-independent units at the time of deposition.

Given suitable units of analysis, such as FMNU, the problem of eval-
uating the significance of contrasts in species ratios is solvable. For
instance, suppose that an excavation unit had five levels, with on1v chione
and pecten shells and shell fragments represented. Suppcse further that in
250-gram shell samples from each of the Tevels, the percentages by weight
of chione were 35%, 60%, 40%, 50%, and 65%. If the normal maximum weights
for chione and pecten valves are each 20 grams, the EMNUs for the samp1es
can be calculated:

gercentage weight (gm) | EMNU (valves)

chione pecten chione pecten chione pecten
Tevel 1 35 65 87.5 162.5 5 9
level 2 60 40 150 100 8 5
Tevel 3 40 60 100 150 5 8
Tevel 4 50 50 125 125 7 7
level 5 65 35 162.5 87.5 9 5

U§1ng the Chi-Square (X2) test of significance for the EMNU distribution,
3.69 (with four degrees of freedom), which is not significant even at

the 10% Tevel; that is, there is not as much as 90% assurance that the

variation in chione/pecten ratios among the levels is not merely random.

However, if the same ratios were to be obfained instead from 1,000-
gram samples from each level, the conclusions would be different.

percentage weight (gm) EMNU {valves) -
chione pecten chione pecten chione pecten
Tevel 1 35 65 350 650 18 33
jevel 2 60 40 600 400 - 30 20
tevel 3 40 60 400 600 20 30
level 4 50 50 500 500 25 .25
level 5 65 35 650 350 33 18
In this case, X2 = 12.8, which is significant at the 5% level, meaning that

there is a 95% assurance that the variation in chione/pecten percentages
among the levels is not merely random.

For smaller contrasts in the ratios, the same sample size will pro-
duce a Tower level of confidence.
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percentage weight (gm) EMRU {valves)

chione pecten chione pecten chione pecten
level 1 40 60 400 500 20 36
level 2 60 40 600 300 30 20
level 3 40 60 400 600 20 30
level 4 50 50 500 500 .25 25
level 5 60 40 600 400 38 20

For this distribution, XZ = 8.0, which is significant at the 10% level but
not at the 5% level, meaning that there is a 90% but not a 95% assurance
that the variation is nonrandom.

A further refinement of this method may be useful in some cases, Two
different sorts of "sampling” are involved in the problem as discussed so
far. The shell from a given excavation Tevel may be thought of as a
"sampling," perhaps random, perhaps not, of the shell for the excavation
unit as a whole. If this “sample" is too small, it may not be possible to
say that it is nonrandom with much precision or accuracy. The second
sampling is the selection by the archaeologist of only a portion of the
shell from the Tevel for identification by species. The second sample is
legitimately used to represent the characteristics of the first “"sample,"”
but i1t can do so only with a certain loss of precision and accuracy, al-
though with a gain in economy. In the preceding discussion, this second
sample has been compared with the shell for the whole excavation unit, from
which it has been drawn in two steps, and the size of the second samplie has
been the 1imiting factor in the accuracy and precision with which nonran-
domness can be recognized.

In some cases, however, it may be useful to consider the second sample
in its relation to the first "sample" as well., If shell is heavily broken
up but still identifiable, and if unbiased subsamples of shell can be
drawn, then, as noted earlier, subsamples which may be fairly small in
terms of weight but large in terms of the number of fragments composing
them may give a fairly precise estimate of the species composition of the
excavation level as a whole. Multiple subsamples will express this preci-
sfon by having a relatively small standard deviation. As noted eariier,
this precision cannot be used directly in comparisons with the species com-
position of the whole excavation unit, because of shell breakage which may
have occurred after the level was formed. However, their precision can be
applied to the estimate which they give of the shell ratios for the level
as a whole. That estimate for the Tevel can then be evaluated in compari-
son with the figure for the excavation unit, if allowance is made for the
limitations on accuracy and precision caused both by the size of the sub-
samples and by the size of the whole level of "sample."

To illustrate, coniider again the last-mentioned hypothetical excava-
tion unit which had a X® which was significant at the 90% but not the 95%
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tevel of confidence in the previous analysis., Instead of a single 1,000~
gram sample, suppose that the shell from each fevel had been analyzed in
four 250-gram subsamples, Further, suppose that each of those 250-gram
subsamples had consisted of about 1,000 identifiable shell fragments, and
furthermore that the total amount of shell recovered from each level was
about 4,000 grams. The mean percentages by weight of the shell from level
1 are again found to be 40% of chione and 60% for pecten. With four 1,000
fragment subsamples as the basis for these means, the standard error of the
means is 1ikely to be approximately

sz = ((pxa) - (Nxn) )2

where p and q are the probabilities of choosing chione and pecten shell
fragments respectively, N is the size of a subsample, and n is the number
of subsamples. In this case, s= = 0.77%, which impiies that there is a
97.5% assurance that the actua?xpercentage of chione for this level as a
whole 1s no higher than (40% + 1.96 x 0.77%) or 41.5%. If that were the
actual percentage of chione, then there would be 1,660 grams of chione and
2,340 grams of pecten, or, in Estimated Minimum Numbers of Units (EMNUs),
at least 83 chione valves and 117 pecten valves in the lTevel as a whole.
For a 200-shell sample drawn randomly from a population with even numb;yg
of chione and pecten valves, the standard deviation is s = {(n xpxaq) =
7.07 valves, so that there is a 98% probability of both species having more
than 83 and less than 117 valves in a randomly chosen sample. But the pro-
bability that neither the actual ratio for the level as a whole was as even
as 41,5:58.5 nor was the 83:117 ratio of valves a random departure from a
50:50 ratio, is (.975 x .98) = .956 = 95.6%, Therefore, there now is 95%
confidence that the differences between the level and the rest of the exca-
vation unit are not merely random. It should be noted, however, that the
success of this method of analysis is contingent on the presence of large
numbers of fragments in each subsample and upon large quantities of shell
from the Tevels as wholes. '

Conclusions

(1) Archaeological shell éamp]es and their identification and ana-
lysis can be considered redundant only within the context of some specifi-
cally defined problem. '

(2) Adequate shell smaple size is a function of that specific pro-
blem, the precision of the information needed to address it and the accu-
racy required in the answer.

(3) Shell species patterning can be described in tabulations using
any units desired (e.g., grams, percentages, ratios), but it can be evalu-
ated only if the analysis explicitly or implicitly deals with counts of
appropriate, potentially-independent units (e.g., shell fragments, valves,
organisms, Estimated Minimum Numbers of Units).

(4) To identify the range of species present in an archaeological
shell population, with a 95% assurance of including any particular species
making up at least 1% of the population, a sample on the order of 300
shells, or perhaps about 6,000 grams, will be needed.
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{5) To identify significant frequency variations in shell species on
the order of 15%, with 95% confidence, shell sampies on the order of 50
valves, perhaps 1,000 grams, are likely to be necessary.

{6) For very large collections of heavily fractured shell, analysis

in terms of multiple subsamples may imprave the accuracy and precision
attainable with a given sampie size,
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COMMENTS ON “SAMPLING MARINE SHELL: HOW MUCH IS ENOUGH?* by Don Laylander

Dr. Dwight W. Read
Department of Anthropology
UCLA

- The question of what constitutes an'adequate sample size arises not
only for estimating proport1ons of shellfish Spec1es in a midden, but when-
ever a sample is used to estimate a population parameter, Regard]ess of
the context, the general answer is, as Laylander notes, the same: it
depends on the accuracy and precision and the risk (usually measured as the
probabitity of Type I error) that is acceptable. This point cannot be
overly emphasized., there is no »eorrect" sampling proportion, such as a
10% or 20% sample. The only statistically correct sample size is one suf-
ficiently large to provide an estimate with the desired degree of accuracy
at a specified level of risk.

The latter is a choice made by the researcher who must weigh the rela-
tive "costs" of Type 1 (rejecting a true Null Hypothesis) and Type II
errors (accepting a false Null Hypothesis)--with that decision typically
{though not necessarily) made by allowing for a 1% or 5% probability of a
Type I error. Likewise, accuracy must be decided upon by the researcher.
Is it Suff1c1ént to know that a proportion is 0.4 as opposed to 0.6, or
must one know that it is 0.45 versus 0.5577 Will it suffice to know that
the average site size for sites in the region is between 600 and 800 square
meters with 95% certainty, -or will it be necessary to know that the true
value is between 690 and 710 square meters with 99% certainty? It is only
after the researcher provides answers to questions such as these that it is
meaningful to discuss what constitutes an adequate sample size for purposes
of statistical estimation and inference, (Obviously, other considerations
may take precedence, such as the intensity of survey mandated under CRM
legisiation, and these may lead to quite different answers.}
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When the problem is well-specified, then an exact solution can be
given. Specification is made in terms of the accuracy and risk that are
needed and acceptable, respective1y,‘in the estimate of a population para-
meter. The solution is the minimal samplie size neaded to mesl thoss re-
quirements. It should be noted that the sample size is specific to the
parameter being estimated, and might be larger or smaller when a different
question is considered. In the context discussed by Laylander, where the
data have already been collected and are far more numerous than are needed
for the question at hand, then the matter of'sampTe,size is one of sub-
sampling and can be handled on a problem by problem basis. But for the
situation where the researcher is asking how large a data sample should be
collected in the first place, then it is necessary to take into considera-
tion the range of questions that will be addressed by these data and to use
the worst case situation as a guideline for a minimal sample size.

The procedure discussed by Laylander can be given a more general
formulation which il1lustrates the concepts involved (though the specific
equations will depend on the application). Generally speaking, statistical
inference--that is, using properties of a sampie to estimate bopu1ation
parametersﬂmis probabilistic. One is using sampie data to both estimate a
population parameter and to compute the standard error of that estimate.
The computations for the former are derived from estimation theory (What
computation based on sample data will give an unbiased estimate of a popu-
Tation parameter? What computation'will give an estimate with minimum
variance? Is there a computation that will both be unbiased and have
minimum variance?), and the latter is determined by mathematically defining
the distribution that will ensue when the Null Hypothesis is valid for the
population. under investigation. {In Laylander's first example, estimation
theory establishes that the sample proportion is an unbiased, minimum vari-
ance estimator for the population. The implicit Null Hypothesis (HO) is:
"The proportion of the species in question is 1%" and the (one sided)
Alternative Hypothesis (Hl) is: "“The proportion of the data will tend to
follow a binomial distributin with parameters n (sample size) and p (the
probability specified in HO}. Laylander's g is related to p by g = 1 - p).
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Once the distribution that will ensure when HO is true is known, then
the relation amongst sample size, n, values in the distribution {such as
the value of 0, {.e., no sifes, in Laylander's example} and the probability
(risk) that such a value will be realized in a sample of size n may be
mathematically determined, When the distribution is known {(i.e., HO has
been specified) and the degree of accuracy that will be necessary has been
stated, then if the risk is specified, the sample size, 1, corresponding to
that degree of risk and atcuracy may be computed, as lLaylander has illus-
trated, While the spec%fic computations depend on the parameter in ques-
tion and the form of the distribution, some general results may be noted
that give a éense of the relation between accuracy, risk and sample size,
regardless of the specific question being used.

In the case of random sampiing, a minimum variance unbiased estimator
(such as the sample proportion or the sampie mean) will tend to have a '
normal distribution with variance for the estimates inversely proportional
to the sample size, n. The square root of the variance of the estimates,
or the standard error {G.g) of the estimates is thus given by the follow-

Ge ~ Vg

This mplies that a (2-sided) confidence interval for an estimate g_of a

ing proportion:

population parametedfwi11 have lower and upper limits proportional to:

A a et
e - gﬁl_g%iﬁfé and € + 5—1’055_616 , respectively,

where: € is the estimate of {
o~ 1s the significance level
E’“‘“Zi is the z-score with ¢ /2 of the standard normal
distribution to the right of z j,cx/z
6;;1s the standard error of the estimate e of
and

n is the sample size.

Thus the quantity g_’dﬁ,ﬁgé is proportional to the accuracy that is desired
3.
with risk = @ . 1In other words, doubling the accuracy, say from 10 units
1
to 5 units, would require or 4 times the sample size needed for the {ower

accuracy; to change the accuracy by a factor of 5 to 2 units from 10 units,
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would require f;q;r 25 times the sample size previously required. In
general, the change in sample size is proportional to the square of the
factor by which the accuracy is changed.

For the estimator, X, of the population mean M the standard srror is
given precisely by:G% = (T‘lgﬁi (or, for sample data, $; is an estimate
oﬁ?}). The term, § , cannot be controlled by the researcher as it is an
inherent property of the population in question, The effect of the
standard deviation, @ , on accuracy and precision in an estimate of A
can be seen by considerfng data from a population that has twice the
standard deviation of another population. The former will require & sample
size twice as large to obtain the same degree of accuracy and precision as
for the other population. Hence the basis for stratification in sampling
designs: stratify in a manner that reduces the variance within strata.
Thus, when a region is stratified in a manner which reduces variance in a
stratum in comparison to the region taken as a whole, a smaller overall
sample size is needed for the same degree of accuracy in the estimate of a
parameter since the sample size needed for a given degree of accuracy is
proportional to the standard deviation in a stratum which, in this example,
is less than the overall standard deviation for the region without strati-
fication,

As noted, accuracy s reiated to the standard deviation of the parent
population, hence cannot be reduced.by manipulation of the data. In his
Tast example, Laylander appears to do just this. The population in ques-
tion is the number of individual organisms represented in the shell midden.

The data, because of various destructive factors, consist of shell frag-
ments. Laylander computes a standard deviation (§§, or estimated standard
error of the mean) using the total number of fragments in the sample
(4,000}, The implicit null hypothesis is of the form HO: p = g + 0.5.
(That the sample is divided into 4 parts does not affect the calculations
since the term N x n is just the total sample size.) At question here is
the use of the number of fragments rather than the number of individuals in
the calculations.

One may see why the number of fragments should not be used if one
notes that the comparison of the distribution of shell species in one level
of the sample to the overall distribution of shell species in the sample
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taken as a whole should not be determined by the amount of breakage, as the
fatter is variable but the species proportions are constant. Suppose it
were the case that none of the she]?s were broken. The value for S5 would
be based on the number of individual organisms in the sample, not the
number of fragments, hence would take on a different value and different
conclusions would be reached. 0Or, suppose the data were fragmented even
more after collection, so that the figure of 4,000 is greatly increased.
Again, the conclusions drawn would be different since the value of Sy would
change., Yet in all three cases the population of concern has remained
fixed. '

Since in this example, Laylander is testing whether or not HO: p =
q - 0.5 should be accepted for the data in level 1, the EMNU's for each
species should have been computed, assuming the null hypothesis is valid,
and the total EMNU used to compute S Rased on a total weight of 4,000
grams for the sample from level 1, the EMNU would be 200, Sz © 0.346 and
the upper estimte for chione would be 46.8% intead of 41.5%, and so on.

The null hypothesis, HO, for Tevel 1 can be tested in a slightly
easier fashion. One could ask: Given HO and a sample size of 200, in what
range will 95% of the sample estimates for p lie? Here, s; = [(0.5 x 0.5)/
200] /2 = 0.0354 and 95% of the time the sample proportion will Tie in the
range [0.43, 0.57]. A sample value of 0.40 is outside of this range, hence
HO can be rejected at the 5% significance level.

One could also test the proportion observed in level 1 against the
proportion observed in the whole sample, where now both of these propor-
tions are estimates. The Null Hypothesis would be that the proportion in
level 1 is the same as the overall proportion, Standard statistics
references give the details for such a test (e.g., Blalock 1972:228-230).

REFERENCE
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RESPONSES T0O COMMENTS BY DWIGHT W. READ Don Laylander

I welcame Dr. Read's comments on the statistical problems of shell
sampling and his linking of those problems to other archaeological con-
cerns., S o R

[ would Tike to attempt to clarify one particular point to which Read
raises objections: the argument that, under conditions of highly fracturad
shell, multiple subsamplings may improve the confidence with which the Null
Hypothesis of randomness can be rejected, or reduce the sample size neces-
sary for rejection of it.

Read suggests that “accuracy is related to the standard deviation of
the parent population,” that the standard deviation "is an inherent pro-
perty of the population in question,” and that consequently the accuracy
"cannot be reduced by manipulation of the data." These assertions are per-
haps not quite exact. The parent population, such as the shell from an
excavation unit or from a level, does not itself possess a standard devia-
tion. The population possesses certain parameters, such as, say, a chione
proportion of 58.2%; but this parameter is constant and "exact." What is
inconstant and inexact is our estimate of the parameter, based on some
samples we may draw from the population, For a given method of sampling
(meaning, primarily, a given sample size}, if we repeat the same sampling
procedure over and over again, the standard deviation of our sampling
estimates of the parameter will converge on a particular, mathematically-
predictable value. That standard deviation is an inherent property of the
parent population plus the sampling method, not of the parent population
alone, Change the sampling method (increase or decrease the size of the
samples) and the standard deviation will change, too.

Dividing a shell sample into, say, four subsamples will certainly not
change the resulting estimate of the population parameter {the species
ratio}, nor will it change the error between that estimate and the actual
ratio, nor will it change the sample size. What it may do is give us a
better way of estimating how large that error is. If we choose (for good
practical reasons) not to count the shell pieces in our sample, we may
estimate the error by in effect assuming that the units of our sample con-
sist entirely of whole, 20-gram valves--a "worst-case scenario" which pro-
tects us very well from making a Type I error (incorrectly rejecting a true
Null Hypothesis of randomness) but which may expose us to inordinate and
unnecessary risks of making a Type II error {incorrectly accepting a false
Null Hypothesis), By more accurately defining the size of the error in our
estimate, instead of assuming it to be the maximum-possible, "worst-case"
value suggested by EMNY, we can maintain high security of avoiding a Type I
error while at the same time reducing somewhat the risk of a Type II error.
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In evaluating the error in our estimate of the population parameter (in
this case, the shell species ratio for a particular excavation level},

the true sample size is proportional to the number of fragments in the
sample rather than to the EMNU in the sample, because each fragment of
broken shell in the level has an independent chance of being chosen in each
sampting. In contrast, to evaluate the deviation of the level as a
"sample" of the whole unit, EMNU rather than fragment counts must be used,
because the fragments are not necessarily independently “"chosen™; fragmen-
tation of the shell may have occurred after the level “sample" was "drawn."

To illustrate, take an unrealistically extreme case. Suppose that we
want to estimate the proportion of chione in a level, based on a 40% ana-
lyzed sample. MWe draw the sample, and our estimate of that proportion is
found to be 75%. To make an estimate of how large our error may be in this
75% estimate, we need more information. Say that the total shell for the
ievel weighs 200 grams. Using the arbitrary but conservative EMNU figure
of 20 grams per valve, we would suppose that there were 10 valves in the
Tevel, and that our sample consisted of 4 valves. If we kept taking 4-
valve samples over and over again, and if the actual chione proportion for
the Tevel were 50%, we would find that the standard deviation among our
repeated samples would be about 30%. The error of our first sample, at
/5%, or 25% off the real value, was entirely expectable,

Suppose now that we crush the 10 valves, each valve breaking into 100
pieces, before we draw a sample. The 80-gram, 40% sample will now consist
of 400 pieces. If the actual chione proportion is 50%, the standard devia-
tion of repeated samples would be found to be about 2.5%, and the chance of
our ever getting so anomalous an estimate of the parameter as 75% (300
pieces of chione in a sample) will be extremely remote.

Turn it around the other way. 1f we don't count the fragments, but
only weigh the shell, we can find out whether the distortion caused by
small sample size (small number of fragments, not small percentage or
weight or EMNU) is Jarge or small by taking several subsamples and con-
sidering the standard deviation among them. Instead of one 40% sample, -
with about the same work we may take four 10% samples. If the shell we
sample is whole (each sample being a single valve), the standard deviation
of the four estimates will be found experimentally to be something Tike
50%. If the shell consists of about 100 pieces per sample, the standard
deviation will be about 5%, The former case tells us that our estimate is
very crude and that in order to avoid a Type I error when we compare this
estimate with the whole-unit estimate we will have to accept very wide
divergences as being still possibly only random. The latter case allows us
to put more faith in our level estimate and to reject such wide divergences
while still retaining confidence that we are not committing a Typs I error.
The population parameter is the same in both cases, the sample percentage
is the same, and the EMNU would be the same, but the sample size (four
whole valves versus 400 fragments) makes all the difference.

The essential point to stress is that a two-step analysis is involved
in the subsampling method discussed in the article: first the species
ratio for the level is estimated, and then the deviation of that estimate
from the whole-unit average is evaluated. Two deviations are present: the
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deviation of the level estimate from the actual Tevel ratio, and the devia-
tion of the level estimate from the whole-unit average. To evaluate the
first, shell fragments are legitimate sampling units; in the second, the
use of EMNU's is necessary. Read's calculation of the range of values for
rejection of the Null Hypothesis ignores the conseguences of the initial
stipulation that only a 1,000-gram (50-valve) sample, rather than the
entire 4,000 grams {200 valves), was to be sorted. It was to address the
problem of sampling within the level that subsampling and calculations
based (implicitly) on fragments rather than EMNU's were employed.
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REPLY TO REPONSE (CLOSURE AT LAST?) -+ Dr. Dwignt W. Read

One of my comments was unclearly stated and needs amplification. By
my statment that “accuracy is related to the standard deviation of the
parent population" I was referring to the general property that in simple
random sampling the standard error (SE) of a parameter estimator (at least
for maximum 1ikelihood estimators) is proportional to S/ #7, where @ is the
standard deviation (parameter) of the parent population for the measure in
question and n is the sample size. What Laylander is calling “standard
deviation” can be more clearly referred to as the SE for the estimates of
the parameter in question (in this case, the proportion of chione in the
population). The standard deviation {in the sense I was using the term as
a population parameter) cannot be varied as it is exact and fixed for the
poputation. What can be varied, as Laylander notes, is the SE via change
in sample size. This leads to my next comment.

The numerical value of the SE varies inversely with the sample size;
larger samples Tead to smaller values for SE and hence to more precise and
accurate estimates. The question is: How can the researcher legitimately
vary the sample size when a fixed quantity (measured in grams) of shell
constitutes sampled material? Clearly, if one were to excavate whole
shells only, and then break them up and use the number of fragments as the
sample size, the reduced value for SE based on the Targe number of frag-
ments would be an artifice and have no meaning. Laylander suggests, how-
ever, that if the shell is broken (by whatever process) prior to excava-
tion, then the fragments found in a given level can be used as the sample
size for that level. This may or may not be valid.

If, for example, the shells were discarded whole, next became part of
the midden and finally fractured, so that the fragments are essentially
in same location as when the shell was whole, then it is not valid to use
the number of fragments as the sample size. Contrariwise, if the frag-
mentation process occurred early and then the fragments were randomly dis-
carded {or there was so much mixing of material during and after accupation
the fragments ended up being randomly distributed through the midden), then
it would be legitimate to use the number of fragments as the sample size,
provided that the fragmentation process was the same for all species (the
latter could be verified via the EMNU and the number of fragments per
species).

In the first situation, the lack of randomization of fragments through
the midden implies that the sampling whole shells and then fragmenting them
after the sample is obtained. In the second situation (assuming the same
fracturing rate for each species) the fragments have the same ratio for the
species as throughout the midden then allows the conclusion that the sampl-
ing is random; i.e., "each fragment of broken shell in the level has an
independent chance of being chosen,” Laylander quite correctly notes the
problem in comparing levels leads precisely to the first situation; pre-
sumbably, the midden is vertically stratified, hence the fragments are not
randomly distributed throughout the midden. The same problem can, and
guite likely may, arise in a single level as well.
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RISING GLEW: SOM-W-143/146 (5D1-52i3 C & D)
A MAJOR COASTAL LUISENO HABITATION SITE

Mary Robbins-Wade
RBR & Associates, Inc.
San Diego, CA

ABSTRACT

Rising Glen, SDM-W-143/146 (SDI-5213 C & D)*, is a major coastal
habitation site located between Buena Vista Lagoon and Agua Hedionda in
Carisbad, California., Obsidian hydration, radioccarbon dates, and time-
sensitive artifacts place the eariiest occupation of the site in the Early
Milling/Late Prehistoric transition period. Habitation continued into Late
Prehistoric times. The coastal lagoons have Tong been recognized as an
important resource base and have been the subject of much researzh {e.g.,
Crabtree, Warren, and True 1963; Gallegos 1985: Shumway, Hubbs, and
Moriarty 1961; Warren 1964). However SDM-W-143-146 is the first coastal
Luiseno village to have been studied. It provides a wealth of information
as well as an abundance of questions to be addressed in future research.

INTROBUCTION

As part of the environmental review process for the Rising Glen subdi-
vision, a data recovery program was undertaken at SDM-W-143/146 during
September 1984. The excavation documented what had previously been thought
about the site: it is a major coastal occupation area located within what
is ethnographically Luiseno territory. Little is known about coastal
Luiseno groups because both ethnographic and archaeological research have
focused on the inland Luiseno. Therefore, an important aspect of the re-
search on Rising Glen was a comparison of the coastal Luiseno (represented
by SDM-W-143/146) and the inland Luiseno (represented by Molpa, SDi-308).

A valid definition of the Luiseno/San Luis Rey Complex must include both
coastal and mountain sites,

Another important question addressed regarded the traditional inter-
pretation of the La Jolla Complex. At Rising Glen, “La Jolla" cobble tools
occurred in association with ceramics, Cottonwood Series projectile points,
and late dates suggesting (as others have done) that "La Jolla" tools are
not a cultural/chronological marker but an environmental one,

The vast amount of faunal remains(including shellfish, animal bone,
and fishbone) provided a great deal of information on subsistence as well
as on seasonality. Many important questions remain to be answered, but
Rising Glen provides a start, an initial look at a Luiseno coastal village.

*SDM-W-143/146 corresponds to SDi-5213 C & D
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NATURAL SETTING

Rising Glen is located strategically between Buena Vista Lagoon and
Agua Hedionda, just 3 km inland from the present day coastline (Figure 1).
The Coastal Plains physiographic provinge is noted for its equable climate;
the mean annual temperature is 16°C (510?) and rarely falls beiow 5°C
(420F) in January. Annual rainfall averages 8-13 inches {Bowman 1973).
Over the last 18,000 years, the climate of southern California has become
progressively drier and warmer, despite minor climate fluctuations. Al-
though the absolute extent of these c¢limatic changes is uncertain, present
day conditions are believed to reflect the past 2,200 years (Heusser 1978).

The site comprises a series of northeasterly trending ridge fingers
dissected by narrow deep drainages and deep erosional cuts. Elevation
ranges from 40 m to 95 m above mean sea level., Today, water is available
in the canyons on a seasonal basis.

The site and surrounding area currently support a great deal of non-
native plant life; the area has been cultivated for years. It is assumed
that the site supported a Coastal Sage Scrub community during prehistory.
This community is characterized by California Sagebrush (Artemesia cali-
fornia) and includes a number of plants useful to prehistoric inhabitants
for subsistence, fuel, shelter, tools, medicine, and ceremony. This plant
community undoubtedly supported a varied fauna, exploited by the aboriginal
population. Buena Vista lLagoon, which during prehistoric times covered a
much greater area than its current extant, presumably offered prehistoric
inhabitants a wide variety of finfish and shellfish in addition to other
animal life,

THE SITE

Background

Malcolm Rogers (1929) recorded four sites (SDM~W-143, SDM-W-144, SDM-
W-145 and SDM-W-146) within and immediately adjacent to the Rising Glen
subdivision. Regarding SDM-W-143, Rogers wrote, "This site is only the
nucleus of a great Shoshonean occupation as the steep benches above the
ridge above and saddles in the ridge carry the same occupation. It is
almost impossible to divide this region into specific sites as the occupa-
tion is almost continuous for 3/4 of a mile and 1/2 mile wide" (Rogers
1929). SDM-W-144 is noted as part of this same occupation. Rogers mapped
S5DM-%W-145 as being adjacent to SDM-W-143 and SDM-W-146. He wrote that the
top of the deposit appeared to be Luiseno, but that this component did not
necessarily continue throughout. One flexed burial had been found during
construction on SDM-W~146 prior to 1929, Rogers recorded that relic col-
Tectors had taken away many artifacts from these sites. Portions of SDM-
W-144, SDM-W-145, and SDM-W-146 have since been destroyed by construction.

Keith Polan surveyed the property in 1983, Because there was no discern~

ible break between the sites, they were treated as a single resource, SDM-
W-143/146., Polan noted the site as a significant archaeological resource
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PROJECT SITE AND VICINITY

(BASE MAP: USG.S. 2000 SCALE, SANLUIS REY QUADRANGLE, 1979
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(Polan 1983). A testing program supervised by Dennis Gallegos in 1983
called out the site as "a significant intact midden deposit" representing
"potential continuous occupation at SDM-W-143/146 for the past 7,000 years"
(Cardenas and Robbins-Wade 1985). These descriptions of the site were
borne out by the data recovered during the excavating of Rising Glen,

Excavation Procedures

The extant portion of SDM-W-143/146 covers 140,470 m2° The site com-

prises three loci (Figure 2), differing in topography, depth of deposit,
faunal remains, artifact types, and presumably, function. A grid system
was set up on the site, and each unit was given a grid address as well as a
number (e.g., Unit 2 N5QE29). The grid system and the units themselves
were oriented to true north. Twenty units were excavated, 1 m east-west by
2 m north-south. Units were excavated in arbitrary 10 cm levels, as no
natural stratigraphy was evident until completion of the units. If the
lowest corner of the unit was more than 20 cm below the datum corner, the
unit was dug by contour level. That is, depth was measured from each
corner, not only from the vertical datum. In those units with less than 20
cm difference between the high and low corners, levels were dug in relation

to depth from the vertical datum. Thirteen units were excavated by contour

level (Units 2, 4, 5, 6, 7, 9, 10, 12, 13, 14, 16, 17, and 19). The re-
maining seven units (1, 3, 8, 11, 15, 18, and 20) were excavated using the
vertical datum corner, Soil was passed through one-eighth inch mesh
screen, Because of the large amount of shell, bone, and material of small
size mixed in with gravel, all material in the screen was sent to the lab
for washing and processing. A great deal of soil was in and around the
shells; this was removed in washing and cultural material was caught in
window screen-size mesh. This is the reason for the high recovery rate of
bone (especially fishbone and otoliths) and charcoal, which normally fall
through eighth inch mesh.

Stratigraphy

SDM-W-143/146 consists of three loci; however, the stratigraphy is
similar across the site, the main difference being the depth at which sand-
stone i$ encountered. Medium brown sandy loam is the predominant soil,
with pockets of an orange soil mixed. Five units {three of Locus A and two
on Locus E) bottomed out on sandstone at depths ranging from 50 cm to 100
cm. Three units on Locus D were terminated after hitting hard compact clay
devoid of cultural material. One of these units was stopped at only 20 cm;
the other two went to 80 cm and 90 cm. Seven units across the site failed
to hit either sandstone or clay and were halted following one sterile level
or when all cultural material recovered was in rodent burrows. The remain-
ing five units (Units 2, 9, 11, 12, and 19) al) consisted of hard compact
clay. These units mark the outskirts of the.site; they are all outside the
site boundaries.

Cultural Features

A concentration of cobbles and two apparently fire-affected pieces of
sandstone were found in Unit 3 at a depth of 67 to 90 cm and designated
Feature 1. The feature was originally thought to be a hearth. However, of
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33 cobbles none were burned or fire-cracked, and only 1.4 g of charcoal
were recovered. Although Feature 1 is not a hearth, it doss appear to be a
discrete concentration of cobbTes therefore the feature designation re-
mains.

Feature 2 was an apparent nhearth in Unit 15 at 65 cm to 90 cm. It
consisted of a concentration of fire-affected cobbles and groundstone tool
fragments. Charcoal, shell, animal bone, and fish bone were recovered from
the feature, along with two scrapers and 17 flakes, The levels above Fea-
ture 2 had been disturbed by the laying of a water pipe; however, the fea-
ture itself does not appear to have been disturbed. - Other tools recovered
in Unit 15 at the same depth as the feature are: a chopper, a chopper/

~hammer, three scrapers, three pieces of unclassified groundstone, five
manos, two pestle fragments, one metate fragment, two cores, and 189
f]akes. Apparently several activities were carried out in close proximity
to each other, The chopper/hammer may have been used in 1ithic tool pro-
duction, of which the cores and flakes are the byproducts. The other
tools, especially groundstone, are often associated with food processing,
as are hearths,

ARTIFACT ASSEMBLAGE
Groundstone

MANOS: Forty-two manos were recovered from SDM-W-143/146, all but one
from Locus D (n = 26) and Locus E (n = 15). Of the 42 manos, 15 are un-
classified fragments 5 are unifacial, 21 are bifacial, and one is multi-
facial. Four specimens are metavo]canfc the remaining 38 are granitic.

PESTLES: Two granitic pestle fragments were recovered from the site,
both shouldered. Both pestle fragments came from Unit 15 and were asso-
ciated with the hearth, Feature 2,

METATES: A total of 11 metates and metate fragments were recovered:
nine basin metates (with grinding surface concave from use), one slab
metate (with flat grinding surface, no appreciable depth), and one unclas-
sified fragment. A1l eleven specimens are granitic. Three of the metates
were from Locus E; the remaining eight came from Locus D,

MORTARS: Mortars are similar to basin metates; however, the concavity
of a mortar is much deeper, with steep sides. Pestles were the grinding
implements used with mortars, in contrast with manos which were used with
metates. One granitic mortar was recovered on the surface of Locus D. The
paucity of mortars may be due to collection by relic hunters.

PENDANT: A fragment of groundstone, possibly a pendant, of unknown
material was recovered from Locus D.

BALL: One groundstone ball was recovered at SDM-W-143/146. Similar
balls have been found at other sites (Crabtree, Warren and True 1963;
Warren, True and Eudey 1961; Greenwood 1969). Though the function of these
art1facts is unknown, Greenwood suggests that they may have been used “for
grinding in a circular motion within the basket mortars" (Greenwood 1969:
25).
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UNCLASSIFIED GROUNDSTONE ARTIFACTS: Groundstone fragments which are
too fragmented to allow identification are unclassified. Nine unclassified
groundstone fragments were found at the site: five were from Locus D and
four from Locus E. A1) nine are gramitic,

Flaked Stone - Unifacial Tools

Unifacial tools exhibit intentional retouch on one surface along one
or more edges. FEdge angle and use wear are used to define functional tool
types.

CHOPPER: This tool type evidences unifacial retouch and bifacial
faceting use wear. Three unifacial choppers were recovered, all from Locus
D. One is a fine-grained metavolcanic, one a medium- to coarse«grained
metavolcanic, and one quartz.

SCRAPER PLANES: The unifacially retouched scraper plane has at least
one planate surface and a tendency toward a steep working edge angle of
between 66 degrees and 75 degrees. Edge wear characteristically shows
evidence of unifacial microstep flaking and/or nibbling, A total of six
scraper planes were recovered. Three are flake-based, one core-based, one
cobble~based, and c¢re unclassified, The material types vary between fine-
grained metavolcanic (n = 1), medium- to coarse-grained metavolcanic (n =
1), quartzite (n = 2), and quartz (n = 2). Scraper planes range in size
from 6.8 ¢cm x 5.3 e¢m x 2.3 to 10.2 cm x 5.5 cm x J.1. Two scraper planes
were recovered from Locus A; the remaining four came from Locus D. There
is some question as to whether some artifacts normally called scraper
planes are not actually cores, rather than tools., The scraper planes
represented in the Rising Glen collection, however, evidence use wear,
strengthening their designation as tools, .

SCRAPER PLANE/SCRAPER: A scraper plane/scraper is a multifunctional
tool exhibiting those characteristics of both a unifacial scraper plane and
a unifacial scraper (as individually defined). Only five scraper plane/
scrapers were found during the mitigation of SDM-W-143/146. Four are
flake-based; the other is cobble-based. Two are made from fine-grained
metavolcanic and three are medium- to Coarse-grained metavolcanic., The two
scraper plane/scrapers from Unit 3 resemble small domed scraper planes,

The other three exhibit far less reduction and are slightly larger., The
scraper plane/scrapers range in size from 3.4 cmx 3.3 emx 1,9 em to 7.2
cm x 6.8 cm x 2.7 cm. Three specimens were recovered from Locus D and two
from Locus E,

SCRAPER: A unifacially retouched scraper tends to have a working edge
angle of 46 to 60 degrees, FEdgewear characteristica]?y shows evidence of
unifacial microstep flaking and/or nibbiing. During the mitigation of SDM-
W-143/146, 34 unifacial Scrapers were recovered: 22 flake-based, two
cobble~based, and 10 of unclassified production base. The material types
of scrapers include fine-grained metavolcanic (n = 7), medium- to coarse-
grained metavolcanic (n = 13), quartzite (n = 5), chert (n = 5), quartz
(n = 3), and obsidian (n = 1). Scrapers range in size from small pressure
retouched thumb-nail scrapers to split-cobble or core-based scrapers pro-
duced by minimal direct percussion and measuring as large as 11.8 cm x 7.7
n x 3.3 cm.  Two scrapers were recovered from Locus A, 20 from Locus U and
12 from Locus F,
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SCRAPER/PERFORATOR: A unifacially retouched scraper/perforator is a
muTtifunctional tool exhibiting those characteristics of a scraper on one
‘or more edges, along with those of a perforator (i.e., modification such
that a beaked or nosed edge results; edge wear is confined to the beaked or
nosed edge and consists of edge rounding). Only one scraper/perforator was
recovered, from Locus E.

- HAMMER: A unifacfa1¥y retouched tool, the hammer exhibits heavy edge
battering. The examples from SDM-W- 143/146 was found on Locus E. It is
made of quartz on an unclassified production base.

F]aked Stone - Bifacial Tools

Bifacial tools exhibit continuous retouch on hoth faces along one or
more edges., Use wear may be exhibited on one or more working edges.

CHOPPER: A tool with bifacial retouch along one or more edges, a
chopper characteristically shows evidence of bifacial faceting or micro-
step flaking. Ten bifacial choppers were recovered from SDM-W-143/146.

Two specimens were found on Locus A, seven on Locus D, and one on Locus E.

CHOPPER/HAMMER: A bifacially retouched chopper/hammer is a multifunc-
tional tool exhibiting those characteristics of a chopper along with the
characteristic edge damage of a hammer, including faceting, edge crushing,
and possible abrasion. Four chopper/hammer tools were recovered from SDM-
W-143/146, Three were found on Locus E. ATl are of medium- to coarse~
grained metavolcanic, ‘

KNIFE: This category includes both formally shaped knives and very
informal and less modified specimens. Two bifacial knives were recovered
from SDM-W-143/146 during data recovery. Both have an unclassified produc-
tion base. Though fragmentary, one specimen appears to represent Type I
described for Molpa (True, Meighan and Crew 1974). The other knife is very
informal and less modified. Both knives were recovered from Locus D. The
Type I specimen is chert; the other knife is a medium- to coarse-grained
metavolcanic, '

PROJECTILE POINT: Two projectile points, one whole and one nearly
whole, were recovered at the site. One is chert, the other clear gquartz.
Both points are triangular in shape with a concave base and no side-
notching. The whole specimen measures 2.6 ¢m in-total length, 2.2 cm in
axial length and 1.5 cm at maximum width., The nearly whole specimen is
compiete enough to project the total length at 2.2 cm, the axial length at
1.9 cm, and the maximum width at 1.7 ¢m. Both points belong to the Cotton-
wood Triangular Series and specifically correspond to True's Type 1 {1970:
21}. Both projectile points were recovered from Locus D.

PREFORM: Three flake-based preforms were found at SDM-W-143/146. Two

came from Locus D; one was found in a non-locus area. All three were manu-
factured from quartz.
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BIFACIAL TOOL FRAGMENT: One artifact was recovered which shows
evidence of bifacial retouch, but its fragmentary condition precludes a
functional determination. The specimen is chert and was recoversd from
Locus E, ‘

Flaked Stone - Utilized Tools

The utilized tool category consists of flakes and cores axhibiting
modification due solely to use wear without purposeful retouch.

- UTILIZED SCRAPER: This tool type characteristically shows unifacial
microstep flaking and/or nibbling. Sixteen utilized scrapers were found,
One came from Locus A, and nine from Locus B, and one from Locus E.
Matertal types include: medium- to coarse~-grained metavolcanics (10),
obsidian (3), chert (1), quartz (1), and metamorphic {1). Utilized
scrapers vary greatly in size, from 1.6 c¢m x 1,1 ¢m x 1.0 ¢m to 10.0 cm x
9.0 ¢cm x 6.0 cm, '

UTILIZED HAMMER: A formal tool exhibiting heavy edge battering, but
which is otherwise unmodified, is here called a utitized hammer. One uti-
1ized quartzite hammer, measuring 7.0 cm x 3.2 cm x 3.0 cm, was found on
Locus E of SDM-W-143/146,

Flaked Stone - Lithic Waste

CORE: A total of 15 cores was recovered: 11 from Locus 0, 3 from
Locus E, and 1 from a non~locus area., No subtypes were defined. The
material types include quartz (n = 6), chert (n = 3), fine-grained meta-
volcanic {n = 3), medium- to coarse-grained metavolcanic {n = 2), and
quartzite (n = 1).

FLAKES: This category includes both fTakes and shatter with no evi-
dence of modification or utilization. A total of 6,371 flakes were re-
covered during the excavation of SDM-W-143/146. The material types inciude
medium-to coarse-grained metavolcanic (n = 3,779), fine-grained metavol-
canfc (n = 1,169), quartz (n = 636), quartzite (n = 483), chert (n =272},
chalcedony (n = 20), obsidian (n = 9), and metamorphic {n = 3).

Ceramic Artifacts

A total of 139 ceramic artifacts were recovered at SOM-W~143/146, in-
cluding body sherds, rim sherds, neck sherds, and one sherd abrader. Four
ceramic wares are represented., Tizon Brown Ware comprises 96.4% of the
collection., In addition to Tizon Brown Ware, a possible red ware is recog-
nized in two recovered sherds; a possible tan-orange ware is recognized in
two other sherds and a possible buff ware is recognized in a single sherd.
The buff colored sherd may represent Lower Cotorado Buff.

Locus A yielded only 12 ceramic sherds. Twenty-eight sherds came from
Locus D, 84 from Locus E, and 15 from non-locus units,
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Bone Artifacts

Fifteen items of worked bone were recovered from SDM-W-143/146: eight
from Locus D (Unit 3, all from below 80 cm) and seven from Locus E (Unit
20, all from above 80 cm). Ten of these artifacts were awls (five from
each unit). One bone bead was recovered from Unit 3 (50-100 ¢m}. One bene
tool from Unit 3 (120-130 cm) is described by Reynolds (Cardenas and
Robbins-Wade 1985) as "plummet-shaped with all surfaces worked on coarse
stone. On one side there is a deep groove which might have been intended
for a string attachment.... It is not an unfinished harpoon toggle,"
Another bone tool recovered from Unit 3 was a deer-sized rib with biface
cuts evidencing sawing action. Reynolds feels it was possibly used for
dressing the edge of a biface to remove irregularities. Two pieces re-
covered from Unit 20 were burned coyote-sized bones with "long axis stria-
tions indicative of working with rough stone."

Shell Artifacts

Ten shell beads were recovered from SPM-W-143/145: five from Locus D
and five from Locus E. A1l appear to be made from Olivella shells, except
for a single Donax specimen.

SHELLFISH AND FAUNAL REMAINS
Shellfish

A total of 407,424 g of shellfish remains was recovered from SDM-W-
143/146. The distribution of shelifish remains across the site is
variable, with almost half of the total shell recovered from Unit 3
(188,565g, 46.3%). Locus A produced 19,777g of shell (4.8%), Locus D
296,465g {72.8%), Locus E 58,755g (14.4%), and the non-locus units 32,427g
(8.0%). Although a wide variety of shell types were recovered, five types

of shell comprise the majority (78.1%) of the collection. These are Chione

sp. (C. californiensus and C, undatella) (42.3%), Argopecten aequisulcatus
(14.8?), Donax sp. (10.2%), Ostrea sp. (6.2%), and Chione fluctafraga -
(4.7%).

Bone

Over 2,690g (more than 30,933 specimens) of animal bone and over 90g
(greater than 1,900 specimens) of fishbone were recovered from the sites.
The animal bone was analyzed by Richard L. Reynolds. He identified several
food sources, including rabbits, fish, and occasional deer, rodent, bird,
marine mammal, carnivore, crab, turtle, snake, lizard, and frog. Rabbit
(including Jackrabbit) was an important food soruce; Reynolds noted that he
had never worked with a site where brushrabbit was so heavily exploited
(Cardenas and Robbins-Wade 1985).

Fishbone was analyzed by Mark A. Roeder. He identified 42 species of
marine fish, both lagoonal species and open ocean species. Seasonality
studies on 22 otoliths indicate that 14 of the specimens (63.6%) were taken
during the summer season (mid-May to early October). Seven otoliths
(31.8%) were from fish caught during the early-to-mid-winter. One specimen
(4.5%) fell in the late winter season {March to mid-May).
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DATING

Dating methods used were obsidian hydration and radiocarbon analysis,
Thirteen pieces of obsidian were recovered; all were sourced and hydrated.
Table 1 gives the hydrated measurements and approximate dates using three
methods of determination. Ten samples were submitted to Beta analytic
laboratories for radiocarbon analysis: nine charcoal and one shell. The
shell specimen was dated to 2830 + 70 years: 880 B.C. (Beta - 13123). The
dates obtained on charcoal samples ranged from 440 + years: A.D, 1510
(Beta 13120) to 2190+ 90 years: 240 B.C. {Beta 13122). Table 2 gives re-
sults of the radiocarbon analysis. _

ANALYSIS AND DISCUSSION

Chronology and Cultural Identification

Several dating techniques were applied to materials recovered at
Rising Glen, Because two of three radiocarbon dates associated with obsi-
dian hydration measurements support the formulae used by Chace {1980) for
both Coso and Obsidian Butte sources, Chace's equations are employed here-
after,

Ten samples were submitted for radiocarbon analysis: the results are
given in Table 2, Two C-14 samples from the same unit and level (Unit 3,
180-190 cm) were dated to 880 B.C. + 70 (on shell) and 240 B.C. + 90 (on
charcoal). The 640 year discrepancy is believed to be due to.the inaccu-
racy of dating shell. Shell dates tend to be older than charcoal dates.
Geologist Michael Waters feels that shell samples can often contain much
ofder carbon isotopes which have been absorbed from minerals in the water
{Waters 1983). Therefore, the date of 880 B.C. is considered inaccurate
and will not be considered in the discussion.

The basal date of 240 B.C. + 90 places the beginning of the occupation
during the transition between the Early Milling and Late Prehistoric
Periods. The latest date of A.D. 1510 + 70 continues the occupation f1rm]y
into the Late Prehistoric Period. A radiocarbon date of 1390 + 70 years:

A. D. 560 (Beta-13-121) from the 110-120 cm level of Unit 3 dates the first
occurrence of cobble tools on the site. The series of radiocarbon dates
from Locus D documents a continuous occupation of SDM-W-143/146 for some
2,000 years, from roughly 240 B.C. to well after A.D. 1500. The obsidian
hydrat1on dates correiate well with this chronology. The earliest obsidian
date is A.D. 88 + 210 with A.D. 1722 + 40 being the most recent obsidian
date.

Two domed scraper/scraper planes from the 130-140 cm and 140-150 cm
levels of Unit 3 are of a type which at SDi-4648 was associated with the
late Early Milling Period, but continues later in time (Cardenas and Van
Wormer 1984), These are the only recovered artifacts which suggest an
Early Milling Period occupation. Other time-sensitive artifact types re-
covered are associated with the Late Prehistoric Period. Ceramics were re-
covered at all loci of the site. Two Cottonwood Triangular Series projec-
tile points were found at Locus D. Both correspond to True's Type 1, which
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TARLE 1

OBSIDIAN HYDRATICN
Hydration Linear
unit/ Band Obsidian Ericson Chace (Dominici)
Level {microns) Source Date (BP) Date (BP) Date (BP)
3/10-20 4.7 *+ .2 Coso 990-1686 770-912
3/60-70 2.6 + .25 obsidian 684-879 271~368 188-219
Butte
10/10-20 2.2+ 4 Cbgidian 598-722 207249 164180
Butte
14/20-30 2.7 + .1 Obsidian 741-879 318—368 203-219
Butte
14/30-40 5.0 + .11 coso 1078-1754 912-988
15/40-50 2.7 + .2 Coso 550998 237-320
15/60-70 5.5 + .3 Coso 1144-1995 1028-1278
15/90-100 6.7 + .2 Coso 1430--2374 1606-1809
16/50-60 5.5 + .3 Coso 1144-1995 1028-1278
17/30-40 4.7 + .3 Obsidian 1254-1570 910-1175 344-391
Butte
17/70-80 2.5 + .2 Obsidian 656-849 249-343 180-211
Butte '
’ *
20/90~100 0.0 + .0 Coso — e
20/100-110 7.0 + .4 Coso 1452-2546 1655-2081

1 Assoclated with radiccarbon dates.

*
No visible hydration.
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TABLE 2

1 Associated with analyzed obsidian.

RADIOCARBON DATES
Lab Number Unit/Level Date (BP) Camments
Beta-13119 3/40-50 450 + 70
Beta-13120 3/60-70 240 + 70°
Beta-13121 3/110-120 1390 + 70
Beta-13122 3/180-190 2190 + 90
Beta-13123 3/180-190 2830 + 70 shell
Beta-13124 8/40-50 1360 + 90
Beta-13125 14/30-40 910 + 100
Beta-13126 17/70-80 Modern
Beta-13127 18/90~110 730 + 70
Beta-13128 20/110-120 1140 + 70
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is the most common Late Prehistoric Period projectile point type found in
San Diego County (True 1970:21). One knife fragment was recovered at Locus
D. Though fragmentary, it appears to represent Type I described for Molpa
(True, Meighan, and Crew 1974), indicative of the Late Prehistoric,

(ne important aspect of the analysis of Rising Glen is that the lithic
assemblage consists primarily of cobble tools, which have traditionally
been associated with the La Jolla Complex. The presence of these tools
throughout a deposit which dates to the Late Prehistoric Period, and their
occurrence along with ceramics and Cottonwood Series points suggests that
that the traditional "La Jol1a" cobble tool assemblage is not a cultural
manifestation but an adaptation to a coastal environmment. This has been
suggested in the past, but (perhaps through force of habit) cobble tool
assemblages still tend to be labeled “"La Jolla" and thrown into the Early
Mitling Period. At Rising Glen there are no stratigraphic breaks. The
predominance of cobble tools continues throughout the assemblage. Ceramics
and Cottonwood Serijes projectile points are added to the assemblage later
in time, but the basic cobble toel constituent remains unchanged. Based on
absolute dates and time sensitive artifacts, SDM-W-143/146 represents a
Luiseno occupation. The occurrence of a high proportion of cobble tools in
a coastal Luiseno site supports the hyothesis that cobble tools are an en-
vironmental adaptation, not a temporal or cultural marker.

Site Function

SDM-W-143/146 is beljeved to have been a small village or large base
camp throughout much of its occupation, The five identified activity
categories (heavy processing, medium processing, 1ight processing, milling,
and Tithic production) are all represented at the site., The diversity
among the loci and, indeed among the individual units, indicates that
different activities were carried out in various areas.

Locus A probably represents the peripheries of a lTarger area of in-
tense occupation centered somewhere to the west, on the now-developed
ridgetop. It is also possible that Locus A was never more than a special-

jzed or limited activity satellite to the main area of occupation of Locus
D.

Locus D appears to have been the focus of the site throughout its
occupation. It contains the most variation in artifact types and activity
categories. It also has the deepest cultural deposits (190 cm), the only
cultural features encountered during the mitigation phase, and the greatest
amount of faunal material of the entire site.

The presence of bone awls and a scraper/perforator at lLocus E indicate
hideworking and/or basketry was being done there. Locus E produced a large
amount of bone and shell, Indeed, the amount cof bone recovered from Locus E
per volume of excavated dirt (28.9g/level) exceeds that recovered from
Locus D (23.29/1evel}. Four ceramic vessel forms were also jdentified at
Locus E: three types of wide-mouthed ollas, and one type of cocking bowl,
In addition, eight rabbit (Sylvilagus sp.)} bones from Unit 20 were noted by
Reynolds as showing evidence of roasting on an open fire (Cardenas and
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Robbins-Wade 1985). Although the quantity of faunal. remains is less than
that recovered at Locus D, Locus E was still a locus of food preparation

and consumption, in addition to lithic tool production and other activi-

ties,

Site function does not appear to have changed significantiy over time.
The species of shell and animal bone recovered, as well as the types and
proportions of artifacts found, do not show significant differences
throughout the depth of the deposit.

There is some evidence to suggest that a small inland group, bearing
an inland/hunting tool kit first settled the site by 240 B.C. At first,
this group may have visited the coast on a seasonal basis only, It is
believed, however, that they soon settled permanently to expleit the rich
lagoonal and coastal resources, and as they adapted to the coast their tool
kit altered. The tools found below 230 cm are small, formal, well-made
tools showing controlled percussion and pressure flaking) reminiscent of
inland assemblages such as that from SDi-4648 (Cardenas and Van Wormer
1984). In addition, these tools are made of fine-grained metavolcanics and
chert which were probably brought to the site from somewhere to the east.
Above 120 c¢m, the tools become more generalized in form and are made from
Tocally available cobbles, for the most part. The material used is not
always conducive to the manufacture of small or "nice-looking" tools. The
tool assemblage from above 120 cm looks Tike what is traditionally
associated with the coast; a typical "La Jolla assemblage," with a Late
Prehistoric hunting tool kit added to the levels above 60 cm. However, it
must be remembered that the sample from below 120 cm consists of only four
tools, all from a single unit (Unit 3). Inferences are limited based on
such a small sample. :

Seasonality studies of the animal bone and fish otoliths suggest that
SDM-W-143/146 was occupied year-round. Based on the recovered rabbit
bone and his estimation of the availability of water, Reynolds suggests the
site was inhabited during January and February and perhaps part of December
and March (Cardenas and Robbins-Wade 1985). Seasonality analysis of the
fish otoliths indicates fish were caught year-round. Of the 22 specimens
studied, 14 were taken during the summer season (mid-May to mid-October},
8 during the winter season (mid-October to mid-May). The majority of the
individuals (20) were caught between mid-May and the end of December.
These data suggest that the site was occupied by at Teast a few individuals
throughout the year. It would appear that rabbits may have replaced fish
as a food source during the winter months (December to March), when fish
are not plentiful.

Regional Settlement Patterns

Archaeologists in San Diego County have long recognized the importance
of the coastal lagoons to prehistoric populations, However, these estu-
aries usually have not been considered a productive resource base available
to Late Prehistoric populations. Warren, True and Eudey (1961) and Warren
(1964) proposed that the La Jolla Complex reached its cultural peak between
7,000 and 4,000 years ago, and that by 3,000 to 4,000 years B.P., the
lagoons had silted in sufficiently to preclude dependence upon them as a
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resource base. Shumway, Hubbs and Moriarty (1961) place this date later in
time; they make reference to "the apparent retention of bay conditions
until about 1000 years ago" (Shumway, Hubbs and Moriarty 1961:128)., Al-
though they suggest a later date than does Warren, Shumway et al. do not
contest the fact that the lagoons silted up and the aboriginal populations
moved away. “The shellfish-gathering populations seem eventually to have
targely abandoned the coast north of La Jolla, although they persisted in
southernmost California and northern Baja Caiifornia where bays and rocky
shores remained" (Shumway, Hubbs and Moriarty 1962:116-117). Warren
states: "That the Tagoons silted in and reduced the food supply of the
original population along the San Diego Coast appears to be an obvious and
accepted fact., The disagreement Ties in the date when the Jagoons silted
in to the extent that they could no tonger support large populations of
shellfish® (Warren 1964:113). Gallegos (1985) has shown that at Batiquitos
Lagoon this siltation and abandonment did occur, but it was not permanent,
Given the data from SDM-W-143/146 and other sites in the vicinity, Buena
Vista Lagoon, and perhaps Agua Hedjionda Lagoon to the south, were a viable
resource base for the aboriginal inhabitants some 2,190 years ago (2,830
years ago if the shell date ig accepted). From that point on, the popula-
tion at SDM-W-143/146, as estimated from recovered shell weight from Unit
3, shows a slow and gradual increase, with population peaks around A.D.

- 1500 and probably A.D. 1700, and a minor peak around A.D. 560. In the
Regional Historic Preservation Study for the Carlsbad area, it is noted,
"Local native populations, some of which lived at Mission San Luis Rey,
continued to use the local Tagoons on a seasonal basis for fishing, hunting
and as sites for rancherias" (WESTEC Services 1980). Obviously, the
lagoons continued to be a vital resource system into the Historic Period.

A review of various reports on archaeological testing and/or data re-
covery programs at 11 sites in the vicinity of Rising Glen shows that this
site is unusual in the sheer numbers of artifacts and ecofacts recovered
per cubic meter of sofl, SDM-W-143/146 is quite different from the other
coastal sites around it.

Molpa (SDi~308) has been defined as the Luiseno/San Luis Rey 11 type
site (True, Meighan, and Crew 1974) and has been used to aid in determining
the cultural identity of other Luisenoc sites. Molpa is an inland village,
Tocated on the slopes of Palomar Mountain; no coastal type site has ever
been defined. Unfortunately, defining a cultural tradition in relation to
a single environment necessarily gives a narrow view of the range of cul-
tural activity and cultural remains. '

Table 3 lists artifacts recovered at Molpa and those recovered at
SDM-W-143/146. Before comparing the two sites, ceramics were subtracted
from the artifact totals: otherwise, the Targe number of ceramic items at
Molpa (n = 2,788; 77.72%) would skew the comparison. Using these adjusted
percentages, some interesting differences can be seen.

A hunting tool kit is heavily represented at Molpa. The 423 projec-
tile points found comprise 52.9% of the artifact assemblage. Knives {(n =
74) account for 9.3% of the artifacts. At SDM-W-143/146, on the other hand,
the projectile points and knives combined comprise less than 3% of the
asemblage: two points (1.1%) and two knives (1.1%). Combined with the
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TABLE 3

COMPARISON OF MOLPA AND SDM-W-143/146

Spi-308 SOM-W-~
Artifact (Molpa) % Minus 143/146 % Minus
Type No. % Ceramics No. % Ceramics
Unclassified groundstone 9 {2.81) (4.97)
Manos 88 (2.45) (11.0L) 42 (13.12) (23.20)
Pegtles 8 {0.22) {1.00) 2 {0.62) {1.10)
Basins metates 18 {0.50) {2.25) 9 {2.81) (4.97)
Slab Metates 2 (0.62) (1.10)
Mortars 9 {0.25) {(1.13) ' 1 {0.31) (0.55)
Edge ground cobble 1 {(0.03) {0.12)
Groundstone ball 1 {0.31) (0.55)
Scrapers 17 {(0.47) {(2.13) 34 {10.62) (18.78)
Utilized scrapers 16 {5.00) {8.84)
Scraper plane/sqraper 5 {1.56) (2.76)
Scraper plane 2 {0.06) (0.2%) 6 (1.88) {3.31)
Choppers 1 (0.03) {(0.12) 13 {4.06) {7.18)
Chopper/hammer 4 {1.25) {2.21)
Hammer 7 (0.20) {0.88) 2 {0.62) (1.10)
Hammer grinder 2 (0.06) (0.25) '
Scraper/perforator ' 1 (0.31) {0.55)
Projectile point 423 (11.79) (52.94) 2 {(0.62)  (1.10)
Irreqular flake knives 1 {.03) (0.12) 1 {(0.31) (0.55)
Utilized flake knives 1 (.03) (0.12) 1 {0.31) (0.55)
Knife fragments 72 {(2.0L) (9.01) 1 {(0.31) {0.55)
Unclassified tool fragment 1 {0.31) - (0.55)
Bifacial flake-based preformm 3 {0.94) (1.686)
Worked flakes 59 (1.64) {7.38)
Ceramics -~ sherds 2774 {(77.33) 138 {43.12)
Ceramics - other 14 {.39) 1 {0.31)
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fable 3 (continmed)
SDi-308 SDM-W--
Artifact {Molpa) % Mims 143/146 % Minus
Type No. % Ceramics No. % Ceramics
Bone Artifacts
Awls 33 (.92) (4.13) 10 (3.12) {(5.52)
Ornamental 1 (.03) (6.12) 1 {(0.62) (0.55)
Othexr 25 (.70) (3.13) 4 {1.25) (2.76)
Shell
Beads 16 (.45)  (2.00) 10 (3,12)  (5.52)
Pendants 3 {.08) {0.38)
Snocthing stones 1 (.03) (0.12)
Point stone 1 (.03) (0.12)
Crystals 2 (.086) {0.25)
Wand insert 1 (.03) (0.12)
Historic
Knives (steel) 2 (.06) (0.25)
Trade bheads 2 {.06) (0.25)
China/glass 3 (.08) (0.38)
Total 3587 {100.02) 320 {100.24)
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differential occurrence of vegetal processing tools, these data document
the importance of hunting in the overall subsistence of the inhabitants of
Molpa, and a greater reliance on the gathering of plant and animal re-
sources at the coastal site. Unfortunately, no data was given regarding
faunal material at Molpa. The subsistence base for MoTpa, therefore, must
be inferred from the recovered artifact assemblage. As noted, the assem-
blage indicates that hunting was of paramount importance.

The percentages of bone awls at both sites are similar: 4.1% (n = 33)
at Molpa and 5.5% (n = 10) at SDM-W-143/146. This suggests that basketry
and possibly hide-working were of similar importance at both sides.

Another area of difference between the two sites is in the occurrence
of shell and bone beads and ornaments. Twenty such items were found at
Molpa, comprising 2.5% of the assemblage.. The 16 items in this class
recovered at SDM-W-143/146 constitute 6.1% of the artifacts from that site.
Shell beads were not merely ornamental, they were important economic items
in far-reaching trade networks. The implications of a greater percentage
of shell beads at a coastal village are not known. It is possible that
proximity to the coast and easy access to shell are the only reasons for
the greater representation; trade and economics may have no bearing on the
frequency of shell beads at the two sites though this seems untikely.

The amount of pottery found at the two sites reflects another major
difference. At Molpa, ceramics comprise almost 80% of the artifact assem-
blage (n = 2,798; 77.772%). At SDM-W-143/146, ceramics account for less
than half of the recovered artifacts (n = 139; 44.4%). This difference may
be due to a differential distribution of good pottery-making material bet-
ween the mountains and the coast., It is also possible the coastal people
made use of basketry more than ceramic vessels. Unfortunately, basketry is
seldom preserved in the archaeological records.

A final important feature of Luiseno culture is religion and the cere-
monial aspects of the aboriginal inhabitants' lives. The presence of
pictographs is one of the major criteria distinguishing the San Luis Rey II
Complex from the San Luis Rey I Complex. On the coast, however, suitable
rocks for rock paintings do not occur. The coastal dwellers undoubtedly
found substitutes to replace the role that pictographs played in the cere-
monial Tives of the mountain Luiseno. No crystals, wand inserts of shaman
stones were recovered at SDM-W-143/146, however, some ceremonial objects
were found at SDM-W-137 (Flower, Ike and Roth 1977). It may be that the
nearby site served as a ceremonial focus for the occupants of SDM-W-143/
146, SDM-W-137, and the vicinity. It appears equally likely, however, that
ceremonial objects are present at SDM-W-143/146, but were not recovered due
to the extremely small sample size acquired during the excavation.

As evidenced in the above discussion, definition of Molpa as the
Lusieno/San Luis Rey II type site is a narrow one. Many differences can be
seen between the artifact assemblages from Molpa and SDM-W-143/146. Sub-
sistence patterns differ. The abundance of ceramics, ornaments, shell
beads and ceremonial items is also very different between the two sites.

It is suggested that the differences seem to derive from location and the
use of available resources. The inhabitants of Molpa relied heavily on
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hunting for protein; the occupants of SDM-W-143/146 subsisted on fish,
shel1fish and small mammals, which were gathered or trapped rather than
hunted., SDM-W-143/146 has a higher percentage of shelil beads; it has
greater access to shell, There is no doubt that movement between the coast
and the mountains occurred during prehistory; groups from the two areas
must have been in close contact with one another. A valid description of
the Luiseno/San Luis Rey II Complex, however, must include both coastal and
inland sites.

Summary

SDM-#-143/146 is a unique coastal Luiseno village or base camp. No
large coastal Luiseno habitation sites have been previously studied. The
coastal lagoons have long been recognized as a major resource base, yet
1ittle is known about the settlement patterns around Buena Vista Lagoon,
The data from SDM-W-143/146 show that it is unlike other sites in the
vicinity, if not always in terms of the types of artifacts and ecofacts
recovered, then surely in the vast amount of cultural material recovered.
SDM-W-143/146 appears to be an important population center; perhaps other
nearby sites, such as SDM-W-137, are satellites.

The faunal material from SDM-W-143/146 evidences a strong reliance on
lagoon resources, such as shellfish and finfish, as well as on small
mammals, The importance of vegetal foods is inferred from the artifact
assembalge, Seasonality analyses of faunal material suggest the site was
occupied year-round., Probably small task groups left the base camp for
short periods, but the site was occupied by at Teast a few people all year.

The artifact assemblage from SDM-W-143/146 differs significantly from
that of Molpa, the Luiseno/San Luis Rey Il type site. The differences are
probably a function of the different locations and subsistence strategies
of the two sites, as discussed above, A vaiid definition of the Luiseno
Complex, however, must include both coastal and inland sites.
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AVOCADO HIGHLANDS: AN INLAND LATE LA JOLLA AND PRECERAMIC
YUMAN PHASE SITE FROM SOUTHERN SAN DIEGO COUNTY

0. Sean Cardenas
RBR & Associates, Inc.
San Diego, CA

INTRODUCTION

The Avocado Highlands site (SDi-4648) is one of two previousiy re-
corded sites in El1 Cajon, California tested and excavated by the author
during the Fall of 1983 (Cardenas and Van Wormer 1984). The site was
occupied primarily during the late Early Milling Period (3000 B.C. - A.D.
500), as evidenced by the occurrence of Elke series projectile points.
Well-documented late Early Milling Period sites are rare in San Diego
County, notable exceptions being the Harris site (Warren 1966) and SDM-W-
15566 (0'Neil 1982}. Elko series projectile points have also been found
sporadically at other sites in the County (May 1982; Rogers 1966; True and
Beemer 1982). This situation has led to a proliferation of terms referring
to the late Early Milling Period in the region, including the Encinitas
Tradition (Warren 1966, 1968), Campbell Tradition (0'Neil 1982; Warren
1966, 1968), the Pauma Complex {True 1958; True and Beemer 1982; Warren,
True and Eudy 1961), the Amargosa Complex (May 1976, 1982), and the La
Jolla Il and II Complexes (Moriarty 1966). The results of excavation at
Avocado Highlands are presented because they provide comparative evidence
regarding Tate Early Milling Period occupation in San Diego County.

NATURAL SETTING

SD1-4648 is located in the foothills of southwestern San Diego County,
approximately 20 km inland from the present day coast (Figure 1), The
foothills are a belt of narrow, winding valleys and rolling hilly uplands
which lie between the coastal plain and the mountains. Underlain by
granite and metavolcanic rock, the foothills are roughly 47 km wide,
Elevation ranges from 183 to 610 m above mean sea level (Bowman 1973).

The present climate in the foothills is semi-arid. The mean annual
temperature is 15,5 C, with a mean minimum temperature of 3° (. Precipa-
tation varies greatly from year to year., Annual rainfall ranges from 305
¢m 10 510 cm, with increasing precipitation at higher elevations. Most
rain occurs during the period from December to April (Bowman 1973). This
climate has been relatively stable for the Tast 2200 years (Heusser 1978).

The Avocado Highlands site is situated on the southern rim of El Cajon
Valley, at an elevation of 204 to 216 m (Figure 1}. The site is next fo a
deeply cut, unnamed creek, presently disguised as Avocado Boulevard, and
above a permanent spring, The valley floor and the Late Prehistoric base
camp site SDM-W-348 Tie below at 155 m, Although disturbed by ORV trails,
dumping, Timited plowing and some grading, the site area supports an inland
sage scrub community. The drainages are occupied by a riparian woodland
community.
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SDi-4648 is a midden site with five recogriizable Toci of attfvity2
among the granite boulders {Figure 2). The site covers roughly 14,600m",
Locus A is the main focus of aboriginal occupation, occupying a shallow
saddle some 90 m by 63 m. The four other loci {B through E) are limited
activity areas and smaller in size,

FIELD METHODS

During the initial testing phase, the bedrock mitling features of SDi-
4648 were inventoried and a single 1 x 1 m unit was excavated. Due to the
apparent significance of the site, a data recovery program was designed and
carried out in September and October, 1983. .

The site was first intensively surveyed to establish the site and Toci
boundaries. Then a grid of 5 m squares was established across the site
area (Figure 2), A stratified random sample of 5 X 5§ m surface collection
units was scraped and screened with 1/8 inch mesh, This resulted in the
coltection of 11% of the surface area from Locus A, 8% from Locus B, 8%
from Locus C, and 12% from Locus D. Locus E was not surface collected due
to dense brush, a scarcity of surface artifacts, and the absence of midden
sofl. Site and loci boundaries, as well as bedrock milling features, were
instrument mapped. ia addition, each bedrock milling feature was recorded,
drawn, and photographed.

Subsurface excavation consisted inftially of 26 random I x 1 m units:
15 on Locus A, 2 on Locus B, 2 on Locus B: 2 on Locus C, 3 on Locus D, and
4 on Locus E. Units were dug in arbitrary 10 cm levels and screened with
1/8 inch mesh. Based on the results of the random units, 15 purposeful
units were also excavated: 13 on Locus A and 2 on Locus B. The 41 exca-
vated units comprise 0.4% of the site's midden surface (Figure 2).

STRATIGRAPHY

The stratigraphy at Avocado Highlands is not complex. At Locus A,
cultural material occurred to a depth of 60 cm in the shallower units and
to 110 cm in the deepest unit, All units bottomed out on decomposed
granite or bedrock, In the deeper units, three soil strata were present,
Dark brown sandy loam extended to a depth of roughly 60 cm. This rested on
reddish brown coarse sandy loam which continued to approximately 80 cm. At
that depth, a red clay horizon appeared, overlying decomposed granite.
Rodent activity was evident throughout.

The other loci generally contained the upper sandy loam soil of Locus
A only. At Locus B, cuTtural material was recovered to a depth of 60 cm.
Soil consisted of brown sandy loam, resting on decomposed granite. Cul-
tural deposits were found to a depth of 40 cm at Locus C. The stratigraphy
duplicated that of Locus B. At Locus D, the deposits varied in depth,
reaching 50 ¢m in the deepest units. The soil profiles showed 1ight brown
sandy loam, overlying decomposed granite. Locus E, the only non-midden
locus at Avocado Highlands, yielded cultural material to 60 cm, A red
brown to tan grey sandy loam was found resting on decomposed granite or red
clay. As at Locus A, rodent disturbance was also evident at the other
loci.
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MATERIAL CULTURE

Bedrock Milling Features: A total of 70 grinding slicks, 15 basins,
and 3 mortars were recorded at $Di-4648 on 56 separate bedrock milling fea-
tures. These features were present at all of the activity loci: 17 at
Locus A, 21 at Locus B, 5 at Locus C, 11 at Locus D, and 2 at Locus ¥
(Figure 2). The ratio of basins to slicks is 1:3 at Locus A, 1:6 at Loct B
and €, and 1:11 at Locus D. Two of the mortars were at Locus: B,- adjacent.
to the riparian drainage, the third at Locus A. T BRI R

Other Features: Of 11 subsurface features identified at Avocado High-
lands, eight were Tocated on Locus A in close association with each other.
All of these features occurred between 40 and 70 cm below the surface, with
six clustered between 40 and 60 cm. Four features were tool clusters of
manos, metates, hammerstones, and occasional scrapers. The other four in-
cluded similar sets of tools together with fire~cracked rocks or unmodified
slab rocks. Given the close vertical association of these features to each
other, they may represent a series of Tiving surfaces extending from 40 to
70 ¢m below the ground surface,

The three remaining subsurface features were encountered at similar
depths; two on Locus B and one on Locus D. These also comprised clusters
with manos, metates, and flaked-stone tools, plus a cluster of unmodified
fieldstone.

Projectile Points: A total of 33 projectile points was recovered from
Avocado Highlands: 13 typable points and 20 fragmentary points. Metavol-
canics are the most frequently observed material type (64%), followed by
quartz (12%), obsidian (9%), chalcedony (9%), chert (3%}, and an unknown
material (3%). The term metavolcanic includes felsite, basalt, andesite,
and rhyotite. A1l of the typable points are illustrated in Figure 3.

The 13 whole or nearly whole specimens were measured and typed accord-
ing to attributes defined by Thomas and Bettinger (1976). Their typology
was developed for and has been tested on numerous points from the Great
Basin. A similar typology is lacking for San Diego County. The detailed
attribute data has been presented elsewhere {Cardenas and Van Wormer 1984),

Elko series (3 specimens: all metavolcanic). Two whole specimens and
one fragment were recovered (Figure 3a-c). The whole points are specifi-
cally Elko Eared dart points, one from Locus A and one from Locus B. Both
were found between 30 and 50 cm. The fragment is from Locus E and can only
intuitively be placed among the ETko series based on size and shape,

Cottonwood series (8 specimens: 5 metavolcanic, 1 obsidian, 1 quartz,
1 chalcedony}. Six small, concave based Cottonwood Triangular points {3d-
i} and two straight based Cottonwood Triangular points (Figure 3j-k) were
found. Seven of these arrow points are from Locus A; one from Locus B.
Only one Cottonwood point was recovered from below 30 cm.

Desert Side-notched series (1 specimen: metavolcanic). A single
Desert Side-notched point was excavated from Locus B, 20-30 cm (Figure 31).
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True's Type 11 (1 specimen: quartz). A single multi-notched arrow
point was recovered from Locus A, between 50 and 60 cm (Figure 3m). The
point resembles True's (1970) small triangular points with side-notches and
serrated sides {Type 11). In this case, however, the serrations appear to
be deep and more like notches.

Bifaces: Six whole and 14 fragmentary bifacially flaked stone knives,
similar to projectile points but generally larger and thicker, were found
at SDi-4648. Metavolcanics are again the wmost frequently observed material
type (90%}, followed by equal amounts of obsidian and an unknown material.
In analyzing the collection, two knife types are evident.

Knife type 1 (5 specimens: 4 metavolcanic, 1 obsidian). Type 1
knives are symmetrical and appear to be lanceolate in form (Figures 3n-p).
The specimens are characterized by fine peripheral secondary retouch, fre-
quently resulting in serrated or notched edges. The main attributes of
this type are a narrow width combined with a relatively thick midsection
(2.1 ratio). Four of the Type 1 knives are from Locus A; one from Locus D.
They were recovered from between 40 and 90 cm, the majority (60%) coming
from below 70 cm,

Knife type 2 (13 specimens: 12 metavolcanic, 1 unknown). Type 2
knives are symmetrical and oval in form, with a markedly convex base
(Figure 3g-s). The flaking is rough and peripheral retouch is occasional.
The type exhibits a broad width combined with a relatively thin midsection
(4:1 ratio or greater). Nine of the Type 2 knives are from Locus A; three
come from lLocus B and one from Locus D. All were recovered from between
the surface and 60 cm, with most (92%) occurring above 50 cm.

Untyped knives (2 specimens: both metavolecanic). Both untyped knives
are from Locus A; one from hetween 20 and 30 cm, the other from monitoring
during final grading. The knife with known provenience is a large flake
with minimal bifacial retouch along one edge (Figure 3t). The other is
symmetrical and lanceloate in form (Figure 3u). The flaking is rough and
peripheral retouch is absent, but the specimen is narrow and thin.

Drills: Four bifacially retouched drills were recovered. All are
from Locus A, and all are made from metavoicanic material. Two distinct
types are represented.

Drill type 1 (3 specimens). Type 1 drills exhibit long, narrow tips
broadening into rectangular, tabular bases {Figure 3v-x). The specimens
are characterized by fine peripheral secondary retouch. All were found
between 70 and 90 cm below the surface.

Drill type 2 (1 specimen}, The Type 2 drill is small and triangular
in shape (Figure 3y). It is also characterized by fine peripheral secon-
dary retouch. The single example was recovered from the 10 to 20 cm level.

Other Bifacial Stone Tools: An additional 76 bifacially retouched
tools were discovered at SDi-4648. The specimens with bifacial use wear
are called choppers, those with unifacial use wear are called scrapers.,
Specimens whose function is indeterminate are not classified.
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Choppers (14 specimens: 9 metavolcanic, 4 quartzite, 1 quartz). The
bifacially retouched edge of the choppers is characterized by bifacial
faceting or microstep flaking (Figure 4a-b). Three of the bifacial chop-
pers are multipurpose tools (chopper/scrapers). All were recovered from
Locus A, from the surface to 90 cm.

Scrapers (1 specimen: metavolcanic). This artifact type comprises
bifacially retouched tools with unifacial use wear such as microstep
flaking, scalar flaking, and/or nibbling. Scrapers tend to have a working-
edge angle of 46 to 55 degrees, The single specimen was collecied from the
surface of Locus A.

Unclassified bifacial tools (11 specimens: 6 metavolcanic, 2 quartz, 1
obsidian, 1 chalcedony, 1 chert). Eleven fragments exhibited bifacial
retouch, but could not be assigned a functional category. Ten came from
Locus A, surface to 100 cm, and one from the surface of Locus B.

Unifacial Stone Jools: Unifacial tools are made on flakes and cores
and exhibit intentional retouch modification in a single direction. The
specimens with bifacial edge damage are termed choppers, those with steep
working-edge angles are scraper-planes, those with a beaked edge are per-
forators, and the rest are scrapers. Multipurpose tools are also present,
as are unclassified items whose function is unknown.

Choppers (13 specimens: 8 metavolcanic, 5 quartzite). The uni-
facially retouched edge of this functional type is again characterized by
bifacial faceting or microstep flaking (Figure 4c~d). The majority (85%)
were made on flakes, Unifacial choppers were distributed between loci as
follows: 10 from Locus A, 1 from Locus B, and 2 from Locus D.

Scraper-planes (24 specimens: 20 metavolcanic, 4 guartzite). The
scraper planes are plano-convex tools characterized by a working-edge angle
of greater than 60 degrees (Figure 4e-g). These implments tend to have a
width to thickness ratio of 2:1 or less. Formal subtypes are present, in--
cluding "biscuit" scraper-planes (Figure 4h-i) and "keeled" scraper-planes
(Figure 4j). Most scraper~planes (83%) were made on flakes. Twenty-two
were recovered from Locus A, one from Locus B, and one during monitoring.

Scrapers (75 specimens: 64 metavolcanic, 8 quartzite, 1 chert, 1
chalcedony). Unifacial scrapers are characterized by a working-edge angle
of 46 to 55 degrees (Figure 4k-m). Formal subtypes, such as “"discoidal®
scrapers and "domed" scrapers (Figure 4n), are present. The majority of
unifacial scrapers (83%) are made on flakes. Locus A produced 59 of them,
Locus B seven, Locus C three, Locus D five, and one was collected during
monitoring.

Perforators (3 specimens: 2 metavolcanic, 1 quartzite). Unifacially
retouched tools with a beaked or nosed working-edge that exhibits edge
damage are called perforators (40). Three were recovered from Locus A.

All were flake-based tools,

Multipurpose unifacial tools (7 specimens: 5 metavolcanic, 2 quart-

zite). These are unifacial tools that exhibit characteristics of two or
more distinct functional subtypes. Four scraper-hammers were collected
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{75% core-based): three from Locus A, one from Locus C. A chopper-hammer
{core-based) was identified from Locus D and two scraper-choppers (flake-
based) were found during grading.

Unclassified unifacial tools (41 specimens: 32 metavolcanic, 4 gquart- i
zite, 2 quartz, 2 chert, 1 chalcedony). A unifacially retouched tool frag- :
ment is considered unclassifiable when the functional subtype is not
readily discernible. The unclassified unifacial tools were distributed
between loci as follows: 33 from Locus A, 3 from Locus B, 1 from Locus C,
2 from Locus D, and 2 from Locus E.

Utilized Stone Tools: A flake based tool exhibiting modification due : o
solely to use wear, without purposefuyl retouch, is considered a utilized
flake tool. The specimens with an acute working-edge angle and bifacial
edge damage are called knives, those with a beaked working-edge are perfo-
rators, and the rest are scrapers. Multipurpose tools are also present, as
are unclassified items whose function cannet be determined.

Utilized scrapers (172 specimens: 157 metavoicanic, 15 quartzite}
were recovered from four loci: 149 from Locus A, 12 from Locus B, 2 from
Locus C, and 9 from Locus D. Utilized knives (14 specimens: 10 metavol-
canic, 2 quartzite, 1 quartz, 1 chalcedony) were also present at these four
Toci: 9 at Locus A, 2 at Locus B, 1 at Locus C, and 2 at Leocus D, How-
ever, utilized perforators (2 specimens: both metavolcanic), utilized tool
fragments (7 specimens: 5 metavolcanic, 1 chert, 1 chalcedony) were found
only at Locus A.

Hammerstones: At Avocado Highlands, hammerstones are divided into two
groups, battered cores and unmodified stones exhibiting heavy edge batter-
ing. The second group is further subdivided by shape into angular and
spherical hammerstones. Specimens whose original shape is unknown are un-
classified, _ 1

Battered cores (26 specimens: 18 metavolcanic, 8 quartzite) occurred
at three toci: 24 at Locus A, and one each at Loci D and E. Angular
hammerstones (15 specimens: 4 metavolcanic, 11 quartzite) and spherical
hanmerstones (15 specimens: 3 metavolcanic, 10 quartzite, 1 quartz, 1
granite), however, were recovered from Locus A only. Unclassified hammer-
stone fragments {19 specimens: 8 metavolcanic, 8 quartzite, 1 granite, 1
sandstone, 1 unknown) were found at three loci: 16 at Locus A, 1 from
Locus B, and 2 from Locus D.

Grinding Stones: SDi-4648 produced an extensive collection of manos |
(348 specimens), pestles (5 specimens), and metates (47 specimens). Bi- |
facial manos are most common (40%), followed by unifacial manos (2.5%) and
multifacial manos (1.5%). A large number of mano fragments (56%) are un-
classified. Manos were recovered from all levels of all loci: 295 from
Locus A, 23 from Locus B, 4 from Locus C, 17 from Locus b, 5 from Locus E,
and 4 from monitoring, The pestles are all shouldered; 4 came from Locus A
and 1 from C. The majority of metates are of the slab type {51%); basin
metates are rare (4%). Many metate fragments (45%) remain unclassified,
however. Metates occurred at three loci: 372 at Locus A, 10 at Locus B,
and 3 at Locus D; two more were collected during monitoring.
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Other Groundstone Artifacts: A fragment of a steatite pendant (Figure
5a), sourced to the Cuyamaca mountains, was recovered from Locus A at 30 to
40 cm. In addition, unclassified groundstone fragments (62 specimens) were
colTected from three loci (Figure 5bY: 54 from Locus A, 5 from Locus B,
and 2 from Locus D; a single fragment was also recovered during monitor-
ing.

Blanks and Preforms: Blanks are unfinished bifacially retouched stone
artifacts of adequate size and form for making tools, but lacking evidence
ef use. Three blanks (all metavolcanic) were found at Avocadoc Highlands.
Preforms are further along in the production process than blanks, but are
still defined as a bifacially worked, unfinished form of a tool lacking
evidence of use. Two subtypes are recognized, projectile point and knife
preforms. WNine preforms {7 metavolcanic, 2 quartz) were recovered. The
ratio of projectile point preforms to knife preforms is 2:1.

Cores and Debitage: Angular pieces of stone with varying degrees of
patterned negative flake scars and no evidence of use are cores. Subtypes
are present. Cores (28 specimens: 17 metavelcanic, 8 quartzite, 3 quartz)
occurred at four loci: 20 at Locus A, 3 at Locus B, 1 at Locus C, and 4 at
Locus D. Debitage fncludes unmodified flakes (21,696 specimens) and
shatter (29,821 specimens). The results of the debitage analysis are pre-
sented elsewhere (Cardenas and Van Wormer 1984). While all stages of the
1ithic reduction process are represented, the overwhelming majority of
flakes and shatter (92.5%) are the result of finishing and resharpening
stone tools. Debitage (88 %% metavoicanic, 6% quartz, 4.5% quartzite, 0.5%
chalcedony, 0.5% chert, 0.1% obsidian; fuqed shale and unknown material
types also present) was recovered from all loci: 46,977 from Locus A,

2,921 from Locus B, 187 from Locus C, 1,281 from Locus B, 133 from Locus E,
and 18 from mon}tor1ng

Crystals: Forty-seven crystals {38 quartz, 7 tourmaline, 1 calcite)
were found at Avocado Highlands. Quartz crystals occurred at three loci:
35 at Locus A, 2 at Locus B, and 1 at Locus d. The tourmaline and calcite
crystals came from Locus A,

Abrading Pebble: A single smooth pebble exhibiting use as an abrader
was recovered from Locus A. _

Ceramics: Only 38 pottery sherds were found at SDi-4648; all Tizon
Brown Ware. Most of the pottery was collected from the surface (58%) and
upper levels of the site (32%). Only four sherds were recovered from below
30 ¢cm. Ceramics occurred at three loci: 27 at Locus A, 9 at Locus B, and
1 at Locus D.

Bone Artifacts: Modified bone artifacts complete the Avocado High-
lands artifact assemblage. These include 3 bone beads {Figure 5¢c-e), 1
antler tip (Figure 5f), and 27 fragments of polished bone. All were re-
covered from Locus A, Two of the beads came from the 0 to 10 cm level;the
third bead and antler tip from 30 to 40 cm.
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FAUNAL REMAINS

The faunal remains recovered from Avocado Highlands include both bone
(2,101 specimens) and shell (19 specimens). The bone is well preserved,
but extremely fragmented as a result of preparation. The majority of bone
(85%) is from small mammals, including rabbit (Syvilagus audubonii and S.
bachmanii), California ground squirrel (Spermophilus buchaji), pocket
gopher (Thommomys bottae), and field mouse (Peromyscus sp.). Rabbit pre-
dominates. Medium-sized mammais constitute 6% of the bone assemblage, with
most identified as jack rabbit (Lepus californicus), are rare (1%). Bird
bone is also rare (0.1%), as is reptile bone (1%) and fish bone (2%). In-
terestingly, fish remains include stingray teeth and spine fragments., In
addition, small fragments of human bone (80.3g) were also found. These
were turned over to the appropriate Native Americans., Bone was recovered
from four loci: 2,063 fragments from Locus A, 35 from Locus B, 2 from
tocus C, and 11 from Locus D.

The small shell assemblage is also highly fragmented, resulting in a
Targe proportion of unidentified shell (68%). The identified shell in-
cludes four fragments of cockles (Trachycardium quadragenarium), and one
fragment each of scallop (Argogecten sp.) and Pismo clam (Tivela stul-
torum)., The shell was distributed between the loci as follows: 17 frag-
ments from Locus A, 1 from Locus D, and 1 from Locus E.

DATING THE DEPOSITS

Dating the occupation of Avocado Highlands is difficult. Radiocarbon
dating was not attempted because no charcoal samples larger than 0.5 g were
recovered. Stratigraphic seriation of time sensitive artifacts at SDi-4648
(Figure 6), however, suggests the presence of at least two, and possibly
three occupational phases. '

The upper levels of the site (surface to 30 cm) are characterized by a
midden deposit containing grinding stones, Cottonwood Triangular and Desert
Side-notched arrow points, Type 2 knives, Type 2 drills, and Tizon Brown
Ware pottery. Small Cottonwood Triangular arrow points appear in the
southern desert regions of California by A.D. 800 or earlier (Warren 1984a:
422-423) and in coastal Orange County perhaps as early as A.D. 500 (Koerper
and Drover 1983:11). Small Desert Side-notched arrow points are later in
time, first appearing around A. D. 1150-1200 in the Mojave Desert (Warren
1984a:426) and circa A.D. 1300 in the southern Sierra Nevadas (Moratto
1984:333). Type 2 knives are associated with Elko series points in the
desert regions of California, as at Avocado Highlands (see below), and seem
to continue into later times. Warren (1984:425) states that Brown and Buff
wares first appear around A.D. 800 on the lower Colorado River. From there
they diffused westward across the Colorado Desert and into the Peninsular
Range by A.D. 900 (May 1976). The earliest occurrence of Tizon Brown Ware
pottery in San Diego County, however, has been dated to circa A,D. 700 at
two different sites (Berryman 1981; Moriarty 1966),
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The upper midden deposit at Avocado Highlands is believed to date pri-
marily to the early part of the Late Prehistoric Period, representing a
Preceramic Yuman Phase occupation (A.D. 500-900). This conciusion is based
on the presence of Cottonwood Triangular points throughout the upper 30 cm
of the deposit and the relative scarcity of pottery. Only 38 pieces of
pottery were found at the site, the majority on the surface (58%). By com-
parison, 1,743 pottery sherds were recovered from the Late Prehistoric base
camp SDM-¥-348 located on the valley floor below 3Di-4648 {Cardenas and Van
Wormer 1984). The recovery of 16 sherds and.a single.Desert. Side~notched.
point from below the surface of Avocado’ nghlandspas attr]buted to: rodent: -
activity. ~Obsidian hydration analysis of a single spec1men recovered from
the 0 to 10 cm Tevel of Locus A also supports a Preceramic Yuman occupa-
tion. A Cottonwood Triangular point made of 0b51d1an Butte obsidian
yielded a hydration measurement of 3.7 + .03 microns. This translates into
an approximate date of A.D. 842 + 148 fo1low1ng Ericsons's (1977) linear
model for Obsidian Butte obsidian.

The middle Tevels of Avocado Highlands {30 to 60 cm) are characterized
by a midden deposit lacking ceramics and containing grinding stones, Elko
series dart points and Type 2 knives. Large Elko series dart points, to-
gether with Humboldt Concave Base points, are diagnostic of the Gypsum
Period (2000 B.C.-A.D. 500) in the southern Sierra Nevadas {Moratto
1984:333). In coastal southern California Elko series points seem to
appear somewhat earlier, based on radiocarbon dating of shell. Extreme
aution should be EXEPCQSed in the acceptance of radiocarbon shell dates
(Waters 1983}, however, as shell samples frequently contain much older
carbon isctopes absorbed from minerals in the water. Elko series-like
points mark the emergence of the Campbell Tradition in the Santa Barbara
region circa 2900 B.C., (Moratto 1984:138)., In San Diego County, a La Jolla
Phase deposit at the Harris site included an Elko series point and is asso-
ciated with a date of 2770 B.C. {Warren 1966). Type 2 knives are associ-
ated with Elko series points in the desert regions of California, where
they are called "Gypsum knives" (Warren 1984b). 1In 1light of the compara-
tive evidence, the middle levels of Avocado Highlands are believed to date
to the late Early Milling Period (3000 B.C.-A.D. 500).

The Tower Tevels of the site (60 to 90 cm) are characterized by a non-
midden cultural deposit containing grinding stones and an interesting
assemblage of bifacial tools, including large, fragmentary dart points,

Type 1 knives and Type 1 drills. The two fragmentary points are large mid~
sections, and consequently untypable. The Type 1 knives are reminiscent of
San Dieguito knives, and are identical to a specimen recovered from Rancho
Park North, Site A (Moratto 1984:Figure 3.9a)., Obsidian hydration analysis
of a s1ngle specimen {made from Coso obsidian) recovered from the 70 to 80
cm Tevel, however, produced a hydration measurement of 8.3 + 0.3 microns.
This trans¥ates 1nto an approximate date of 905 + 103 B.C. following
Ericson's linear model or A.D. 124 + 66 following Meighan's (1983:607)
Tinear model for Coso obsidian, Type 1 drills are similar, albeit more
carefully worked, to T-shaped drills of the Gypsum Period in the desert re-
gions of California. Thus the lower levels of Avocado Highlands also seem
to date to the Tate Early Milling Period, while showing strong continuity
with the earlier San Dieguito Complex in the form of Type 1 knives.,
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DISCUSSION AND CONCLUSIONS

Perhaps the most interesting aspect of the Avocado Highlands site is
that it represents a base camp which was occupied for at Jeast 2,000 years,
roughly from 1000 B.C. to A.D. 900. After A.D. 900, the base camp was
moved to a lower elevation on the E1 Cajon valley floor, and SDi-4648 con-
tinued to function as a 1imited activity area. The main occupation at
Avocado Highlands was continuous and reflects a time period in San Diego
County prehistory about which very little is known, the transition from the
late Early Milling Period to the Late Prehistoric Period. While the bifa-
cial tool assemblage shows close ties to the desert regions of California,
the unifacial tool assemblage primarily reflects the coastal La Jolla Com-
plex of the Encinitas Tradition. Like the Campbell Tradition of the Santa
Barbara area (Moratto 1984:163), it appears that many Encinitas traits, in-
ctuding milling stones and coarse flaked-stone tools, were retained by the
“Inland La Jolla" as they evolved into the Yuman Tradition of the Late Pre-
historic Period. Basically the bifacial tools at Avocado Highlands appear
to represent the hunting component of the Tate La Jolla Complex, as sug-
gested by Brott (1969:9),

In an effort to better understand this transitional period and deter-
mine whether Avocado Highlands represents an exception to the overall
settlement system of the Encinitas Tradition in the San Diego region, the
site collections of the San Diego Museum of Man were inventoried for Pinto
and Elko series projectile points, as well as Type 1 and Type 2 knives.
The results of this inventory are presented in Table 1 and Figure 7, to-
gether with data from sites documented in the literature.

A total of 73 sites were identified in San Diego County and Baja Cali-
fornia from which Elko series points, Pinto series points, Type 1 knives,
and/or Type 2 knives have been recovered. While this is far from a com-
pTete Tisting of sites with bifacial tools diagnostic of the Early Milling
Period (6,000 B.C.-A.D. 500), it does provide a minimum number of sites in
this category. The sites are found from the Pacific Coast to the Borrego
Desert. The early part of the Early Milling Period (6,000-3,000 B.D.) is
poorly represented. Pinto points have been recovered from only six early
La Jolla Complex sites: two on the coastal plain (SDM-W-90, SDM-W-500);
three in the foothills (SDM-W-181, SDM-W-253, SDM-W-256); one in the moun-
tains (SDM-W-501). The late Early Milling Period (3,000 B.C.-A.D. 500),
however, is represented at 70 sites: 37 on the coastal plain, 24 in the
foothills, 7 in the mountains, and 2 in the desert (Figure 7). The sites
extend southward from the Pauma Valley in the foothills and Agua Hedionda
Lagoon on the coast, well into Baja California (Figure 7). '

The distribution of these sites is constrained, in part, by our know-
ledge of the archaeology of the various physiographic provinces. Most of
the work to date has been focused on the coastal plain and adjacent foot-
nills region. It seems 1ikely, however, that as our knowledge increases in
other areas of the county, the sites with bifacial tools diagnostic of the
Early Milling Period, and particularly the late Early Milling Period, will
also increase. For this reason, it is somewhat premature to place too much

~74-




p4078Y 2315 183150090Ud4y UC PBDJ0IBL Sy,

1 _ wasiny “11gs 3L 5E2
I : I1IA ‘1108 3l 6€2
1 1114 “1II%tias kowbee
H 11168 Ao1€2
1 2 2 ITIA *1IM 21 G0€2
1 ozanbaig - Y2
v £ ITIA "EIIPT *111%1108 31 802
1 II1IA °111%1iGS A £02
i iIIA *IIgs A €02
y H 119qdue) 3L 861
b _ {a2v43) 1101 ‘1168 SWE3L £81
1 1107 *1IIR1IG0S 1 181
T X 1107 ‘1168 SH'2L 6{1
1 1 TITA 1107 ‘1l13110s i sil
iz 1 1 1107 1148 SH'3L ¥i1
H 1107 “TIIRIIOS 3l 881
21 1 11191108 A 981
H 1A *I1I0T *110S (S@h4as) 31 661
1 1 ¥ . IIIA “1I%IPT _ A 081
1 1114 ‘1107 “(39%43 III) Iigs SW'3l 111
2 2 1114 *II07% "11IS1ICS A o1t
1 1114 ‘1107 °(®3043) 1105 A 801
1 1107 " {8%e4y 11} °110S 4
1 1 i SIS (e 3 08
1 {33043} 1IMY “116S a1 ¥8
2 1 . 1165 al 18
1 I1I4 *(@2043) 1IPT ‘1168 Ao
1 1 10T ‘1i1gs SK'2L 8y
i 1107 {22043} I1G% LI
Z 1I%101 ‘111408 A oPE
1 111 A ¥§2
I [191-07 *1110S A 821
1 11-07 *(82043) 11108 A8 -K-Ngs
JAINK 2 3dAl 3JINN T 34AL $3I1¥3S OINId #31S SNILOVYINOD CIHOLON-Y3NMG) 034¥3 0% 200134 3¥N11N7 JdAL 3LIS # 3115
0%13 93713 FX3TANOD TWIID0T03VHIEY

 SP3LS PRIIALBS JAy3p puy uel ;0 anasny obayg ues 2y
024 popdad fuii1iW A14E3 Ay Jp SAAY puy SWiog sii3dafosg dyjsauberg -1 aige)

75



TABLE 1 {contimued]

. ) ARCHAEQLOGICAL COMPLEX/ ELKO ELKQ
3i7g 3 SITE TYPE CULTURE PERIGD* ELKO EARED CORNER-NOTCHED CONTRACTING STEM PINTD SERIES TYPE 1 KNIFE TYPE 2 KNIFE

50M-H-233 TC SOTI, YIII or Luiseno , 1

244 1¢ SDIT, YIIl 1

250 7C SDITI, YIUI i

753 Y SDIT (trace}, LJII, YIII ' 1

286 TCLY SDITI, YIlI H

2564 TC SPIII 5 H 1 1

260 TC YIil i

275 4 SDIL, YIII , 1

275 . ¥ sDIII, YIII _ 1 1

3719 7L Kumeyaay 2 .

3gn RS Preceramic, Yuman, Kumeyaay 1 H
. 300 3¢ 30117 1

501 LS,MS LP 2 i 1

502 TC s0Ii? 1

813 MS i

1137 ¥ Ld . 1

1213 Isciate Campbell? 1

1214 TC, 45 Campbell, Xumeyaay i

13394 ¥ EM, LP . i 1

1804 TC LJ i

1556 ¥ Lampbell 14 1 1 1 3

3433 ----- “nn 1
shi-4648 TC EM 3 5 13
504§-9537 TC Pauma 2 2
Rincon 4la 7C Pauma 2
Rincom 132 TC Pauma 1
ye23 TC i
Lampo SLEER -————- 2
LC 6 —m——- e——- 1
LC 25 y LJIT, YIIT _ 1
LL 26 ¥ SOEIT, LJII, YIII 8 2 3 58
Le 27 v ) SB, LJIf, YIII i i
LL 29 TC SOTIT, LJII, YEII z 3 15
L 31 ¥ SOITI?, LJIII 1
L0 34A ¥, 70 SOIII {trace), LJI&II, YIII 1
LC 43 - SBITI, L3II, YIII 1

*
As recorded on Archaeological Site Record
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emphasis on the spatial patterning observed in Figure 7. Some general com-
ments can be made, however.

It has been known for some 25 years that while the main cultural focus
of Early Milling Period populations in San Diego County, as represented by
La Jolla Complex sites of the Encinitas Tradition, centered on exploitation
of coastal Tagoons, Early Milling Period sites are also found ia the foot-
hills region in the Valley Center area (23 sites), Escondido~San Marcos
area (13 sites), and Green Valley area (11 sites) (Warren, True and Eudey
1961:Map 2). This is further substantiated here by the distribution of
sites containing bifacial. tools diagnostic of the Early Milling Period
(Figure 7) and extends the range of these sites into the mountains and to
the western edge of the Colorado Desert, Furthermore, this appears to be a
county-wide phenomenon, applicable to both the early and late parts of the
Early Milling Period. , _

The relative scarcity of sites containing Pinto series points is un-
doubtedly due to several factors, the most important of which may well be
the Timited data base. It is suggested, however, that the small number of
sites found in the foothills and mountain regions may also reflect a rela-
tively small population base in these areas. . The paucity of Pinto series
points from coastal early La JolTa Complex sites, on the other hand, would
appear to reflect economic factors, While early La Jolla Complex sites are
abundant on the coastal plain, the primary subsistence strategy was a
shellfish and vegetal gathering economy. This does not mean that fishing
and hunting were not important, simply that they were of secondary impor-
tance. As a Consequence, the hunting tool kit of early La Jolla assem-
blages is poorly represented on the coast. :

The tremendous increase in late Early Milling Period sites containing
Elko series points, as well as Type 1 and Type 2 knives, is also due to
several factors. On the coastal plain, these diagnostic bifacial tools
undoubtedly reflect the increased importance of hunting for late La Jolla
populations associated with changing subsistence strategies as the coastal
lagoons became less productive after 3,000 B.C. due to siltation., 1In the
foothills region, where hunting would have always been an important part of
the subsistence base, the apparent increase in late Early Mitling Period
sites undoubtedly reflects both local population growth and the movement of
peoples from the coastal area.

indicates that it may be dangerous to wholeheartedly accept the hypothe-
Sized southward movement of late lLa Jolla populations, associated with
Tagoon siltation, suggested by the available radiocarbon dates (Smith and
Moriarty 1982), In this regard, 1t fis interesting to note that Buena Vista
Lagoon was open and productive from circa 240 B.C. to A.D. 1510 based on
evidence from Rising Glen, a major coastal Luiseno occupation site with two
meters of dense shell midden (Cardenas and Robbins-Wade 1985). More exca-
vation data and radiocarbon dates on charcoal are necessary, particularly
in light of the fact that radiocarbon shell dates are unreliable and fre-
quently much too old (Waters 1983). For example, there are two basal
radiocarbon dates from the same unit and Tevel (180 to 190 cm) at Rising
Glen which differ by some 640 years (Cardenas and Robbins-Wade 1985). A
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charcoal sample produced a radiocarbon date of 240 + 90 years B.C.; a shell
sample of Chione undatella produced a radiocarbon date of 880 + 70 years
B.C.

Finally, some suggestions regarding the terminology surrounding the
late Early Milling Period in San Diego County are in order. The abundance
and widespread occurrence of bifacial tools diagnostic of the latter half
of this period argues against an intrusion of peoples or ideas associated
with the Campbell Tradition of the Santa Barbara area (0'Neil 1982; True
and Beemer 1982; Warren 1966, 1968). Furthermore, just as Warren (1984a)
sees a continuous in situ cultural evolution from the Lake Mojave Period
through at least the Saratoga Springs Period in the Mojave Desert, the
evidence supports a continuous in situ cultural evolution from the San
Dieguito Tradition of the Paleoindian Period through the Yuman Tradition of
the Late Prehistoric Period in San Diego County. Avocado Highlands docu-
ments a continuous sequence from the late Early Milling Period (3,000 B.C.-
A.D. 500) through the Late Prehistoric Period (A.D, 500-1769), including a
Preceramic Yuman component. In addition, Type 1 knives at Avocado High-
Tands and elsewhere exhibit strong continuity with much earlier knives
typical of the San Dieguito Complex. Finally, the bifacial tools diagnos-
tic of the late Early Milling Period at Avocado Highlands represent nothing
more than a hunting tool kit, The unifacial tools at the site, however,
show a close relationship to those of the coastal La Jolla Complex. At the
same time, the hunting tool kit of the coastal La Jolla Complex has been
shown to be identical to that recovered from Avocado Highlands, although
perhaps somewhat underrepresented. In short, the differences between
coastal and inland La Jolla assemblages is believed to primarily reflect
economic differences.

The occurrence of both Pinto and Elko series points does make a dis-
tinction between early and late La Jolla assemblages useful. There is no
need, however, to identify distinct complexes such as the Pauma CompTex
{True 1958; True and Beemer 1982; Warren, True and Eudy 1961) or Amargosa
Complex (May 1976, 1982) in order to explain the archaeological data.
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IF TIZON COULD TALK

John R. Cook
ASM Affiliates, Inc.
San Diego, CA

INTRODUCTIQN

Surface col}ection_at SDi-7156, a Late Prehistoric Horizon temporary
camp, McCain Valley, California, resulted in the recovery of 2,278 arti-
facts including 716 flaked stone items, 81 pieces of groundstone, 7 miscel-
laneous artifacts, and 1,474 ceramic sherds. The vast majority of this
material were collected from a 200 Square meter area north of than inter-
mittent stream and spring. This area was gridded into 10 meter square
units for systematic collection: two areas south of the stream drainage
were also systematically collected.

Of all the artifacts collected at SDi-7156, the ceramic class was the
most numerous. The problem of ceramic typology is one which of late has
received considerable attention, primarily as a result of the research of
May (1978) and Waters (1982). Fach is said to have based their typolagies
on the earlier work by Malcolm Rogers, who unfortunately never actually
published his final thoughts on the matter (see Townsend 1985). May's
typelogy addresses both Tizon Brown and Lower Colorado Buff wares which he
includes under the umbrella appellation of Hakataya ceramic tradition:
ware, series and type divisions are proposed. Waters' typology is con=-
cerned only with Lower Colorado Buff wares which he placed under the
general rubric of the lowland Patayan ceramic tradition; these are sub-
divided into three temporally sensitive rim variants and then finally into
nine different types. No discussion is provided here of the validity of
the two typologies, as detailed critiques are presented elsewhere, in
particular Townsend (1985) and Laylander (1983). Instead, emphasis is
placed on analysis of the recovered sample and its implications for ceramic
typology, and more broadly Late Prehistoric culture of the region,

ANALYSIS

As the following analysis is preliminary only, it was decided that the
scope of inquiry would be restricted to an evaluation of the two commonly
posited alternative hypotheses, i.e., variability as a function of either
resource availability or cultural tradition. With this in mind, the analy-
sis focused on quantification of a series of paste/temper and vessel mor-
phology/style variables.

From a review of pertinent literature and examination of the SDi-7156
sample, various attribute states were compiled for each of the variables.
The actual statistical manipulation of the data was divided into three
steps. The first entailed analysis of paste/temper related variables ip-
cluding: mica content; primary nonplastic component, j.e., primary temper
and percent of primary temper; inclusions; other temper; and firing atmos-
phere. Nonparametric statistical tests were applied on a bivariate level

-85



for each of the various combinations, and from this dependent and indepen-
dent variables were identified. Step 2 followed essentially the same ana-
lytical method though, given the presence of interval-level measurements,
other tests such as analysis of variance were also used. The variables
involved in this step include: vessel form; vessel type, rim curvature
type; rim diameter; 1ip type; and thickness. The final step of analysis
was where the results of the previous statistical analysis were combined to
determine if the independent variables could be used as diagnostic attri-
butes for typological construction,

Given the kinds of ceramic variables that had to be investigated,
quantification was only conducted on the rim sherds. Of these, 162 were
classified as Tizon Brown (TB) and 7 Lower Colorado Buff {LCB). The LCB
sherds comprised such a small sample that they were not amenable to
separate statistical treatment, though they were classified according to
Waters' typology. The TB sherds were, however, sufficiently numerous for
statistical analysis. Because of the preliminary and exploritory nature of
this analysis, it was decided that a 0.10 level of significance would be
used {often 0.05 or better is used with larger samples),

Before proceeding, it is first necessary to describe the quantifica-
tion and encoded instructions used for analysis. The encoded data are

available from the author for $5.00 or a free lunch,

Quality

Variable Variable
No. Name Attributes
1 catalog No. Grid No. - Artifact No.
? Wave Type ~Tizon Brown (2); Lower Colorado Buff (2)
3 Other Type Analytic type (not used)
4 Vessel Form Bowl (1); dJar (2); Pot (3)
5 Vessel Type (see Figure 2)
6 Rim Curvature Direct (1); Slightly Recurved (2);
Type Recurved (2)
7 Rim Diameter Measured to the nearest mm
8 Lip Form Quality UnduTating (1); Rough (2); Smooth (3)
g Lip Type Round (1); Squared (2); Flattened (3}; Mush-
roomed (4); Tapered (5); "Lap-1ip" (6);
Reinforced (7); Projecting Asymmetrical
Rounded (8); Projecting Asymmetrical
Pointed (9);Combination (10); (see Figure
1)
10 Surface Finish

Rough (1); Wiped (2); Smoothed (3); Burnished
(4)
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Variable Variable

No. Name Attributes
i1 Other Surface {not used)
Finish
12 Mica Content ' None (1); Low {2); Medium (3); High {3}
13 Inclusions Organics (burnt out) (1); Crushed Sherds (3):
None {4); Shell (5)

14 Temper Fine-Medium Grained Sand'(l); Quartz/Feldspar
. (2); Crushed Grainite (3); Very Fine Sand (4)

15 Percentage of 0-10% (1); 11-20% (2); 21-30% (3); 31-40 (4);

Temper 41-50% (5)
16 Other Temper - |

17 Firing Atmosphere Reduction (1); Poorly Oxidized (2); Well
Oxidized (3) :

18 Thickness Measured to the nearest mm,
19 Revised Vessel ——.
Type

As mentioned, the first step of analysis is investigation into paste/
temper varfability. Attributes included in this category are: Mica
Content; Inclusions; Temper; Percent of Temper; Other Temper; and Firing
Atmosphere., Regarding the distribution of mica, it was noted that vari-
ability is unimodal, an approximately normal distribution with low mica
content as the median value, If, for example, mica was intentionally
‘entered into the clay, one might expect a bimodal distribution with another
high peak showing on the histogram towards the medium to high end. This,
however, is clearly not the case and more than anything else, it can be
suggested that mica is probably a natural occurrence which varies somewhat
by clay source and not a culturally induced factor.

During cataloging, a fragment of each rim was broken off, crushed and
mechanically separated by particle size. The predominant temper type was
then identified and approximate percentage thereof estimated. (Future
studies might concentrate on better quantification methods, but for a
preliminary analysis such as this, the above technique was found to be
useful.) The most frequently occurring temper was fine to medium grained
sand representing 71% of all temporing materials, followed by quartz/feld-
spar at 26%, with crushed granite and very fine sand, each less than 3%.
For the purpose of further analysis then, only the first two temper types
are sufficiently represented for statistical treatment.

The results of the bivariate tests are interesting, though not neces-

sarily unexpected. Regarding the first test, it was concluded that as the
relative amount of mica increases, so does the probable occurrence of
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organic inclusions. 1In and of itself the results of this test are of
Tittle utility; but in conjunction with other results a better picture is
gained. The second test cross tabulated mica content by percent temper; in
general this test indicated that as the amount of temper increases, so does
the relative amount of mica, and vice versa., This would seem to suggest
that there is a relationship also between the type of temper and mica con-

tent, even though a test of this proposition proved insignificant at the
0.10 level

Proceeding to the final two tests, it was found that a strong rela-
tionship exists between temper type and inclusions, and temper type and
percent temper. The latter finding was discussed previously, where it was
concluded that sand tempered sherds were comprised of less temper than the-

quartz/feldspar. The cross tabulation of temper by inclusions, shows that -

a significant association exists such that the sand tempered rims have less
inclusions than the quartz/feldspar. S

What can be generalized from all of these tests is quite simply that
the quartz/feldspar tempered vessels have more inclusions and mica and a
greater percentage of temper than the sand tempered. Presumably, the
quartz/feldspar tempered rims are made from residual clays, whereas the
sand tempered are of some grade of sedimentary clay. The issue of -
tempering, i.e., whether temper is intentionally introduced into the clay,
is one which to this point has been ignored; yet it is important to know
this 1f our results are to be correctly interpreted. a

Townsend provides a thorough discussion of this problem in her Jacumba
ceramic technology report (1985). Specifically, she was interested in
determining if temper was added or was part of the natural clay. for both
residual and sedimentary sources, -

Shepard states that "there are two classes of paste with
nonplastic inclusions that could be original or added consti-
uents. One is fine and silty, the other highly micaceous.”

Silty pastes from sediment deposits (which mostly include quartz, =
though often mica, calcite, shell of foraminifers, volcanic dust
and other mineral grains) may simply be from coarse sedimentary
clays, or silt may have been added as temper.  Residual clays
derived from a mica granite will contain significant amounts of
‘mica and grains of quartz and "these may be as coarse and

abundant as grains in a tempered clay" (Shepard 1956:162).

The available Titerature is not in agreement about the pre-
sence or absence of temper in pottery from the study area. a
Rogers (1936), Van Camp (1979), and Shipek {1951) all claim that
temper was not added to the residual clays which went into
forming the mountain wares, but was added to the sedimentary
clays. Kroeber (1976), Meighan (1959), and May (1978) all claim

the sherds they examined that were comprised of residual clays
had temper.
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Rogers, on the other hand, is very definite in his stzle.
ments that the Indians from the areas surrounding Jacuria did not
add temper to their residual clays. According to him (Rogars
1936:4), “quartz, mica, and partially altered feldspar érystals
constitute 85 percent of the weight” in an averzoe sampie of
clay. Even after the oiays were scrsspad and spris
inclusions still reached almos
clay used by his informant to make hep pottery vazsels
1936: 7). In his discussion of Luiseno pottery making, Ro
(1936:22) states that 1f Sparkman's 190§ statements waro
and the Lufseno did add temper to residual clays in the form “of
mineral matter or ground potsherds, it would constitute the only
instance of this practice among any group" in San Diego County.
Yan Camp (1979:48) describes the residual clavs a3 sali-te :
amd with inclusiens of quartz, feldspar and mica {piotite an
muscovite). In her appendix 11, Van Camp {1975:81-82) includes
Rogers' personal descriptions of what he called Western Brownware
{i.e., Tizon Brown ware). For each pottery type, Rogers incliuded
a description of the natural inclusions and their percentages.
Shipek (1951:5) simply notes that "residual clays contain a high
proportion of mica, quartz, and feldspar particles, and that
sedimentary ciays are the clavs that require addition of vemper,

#

Given the above evidence, particularly that of Shepard
(1965) and Rogers (1936), it seems fair to assume residuat clays
did not require temper. They appear to be self-tempered, and
what Meighan (1959), May (1978), and Kroeber (1976) called
tempers were, in fact, naturzl inclusions.

A1l of the above authors who discuss sedimentary ciays and
the resulting pottery (May 1978, Rogers 1936, Shipek 1951,
Shepard 1965 and Van Camp 1879), agree that temper was added to
sedimentary clays. Rogers (1936:25) claimed that the western
desert ware sherds he examined were tempered by either adding
crushed quartzose rock or purposely added sand (probably Salton
Buff ware). Van Camp (1979:85) includes two of Rogers® desert
ware descriptions. She identified the temper of Carrizo Buff I
as consisting of 15-40 percent barite. Biotite (mica) was noted
as being very low to equal to half of the barite at 40 percent.
Carrizo Buff II has the same temper, but less of a percentage and
it is more finely ground (1985:14-15),

It would seem then that the residual clays may not have been tempered
and the mica, quartz/feldspar and other materials were inherent in the
clay. The sedimentary clays were, however, apparently tempered with sand
and other inclusions. From this, it can be safely assumed that within the
SD1-156 sample those with sand temper were made of sedimentary clays and
those with quartz/feldspar residual clays, and that within the Tizon Brown
Ware category, the temper attributes explain some aspect of significant
variability.
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Step 2 consists of the analysis of vessel morphology and style.
Variables included for these steps are: vessel form; vessel type; rim
curvature type; rim diameter; Tip type; and thickness. The investigation
into vessel morphology commenced with univariate frequency distribution
examinations, and then quickly proceeded to a series of cross tabulations
designed to detect any classification mistakes. This consisted of compil-
ing a matrix of attribute states for each of the various vessel types based
on preliminary analysis, The vessel type matrix is composed of three vari-
ahles: vessel form, rim diameter and rim curvature type. Rim curvature
type range is estimated from Rogers' illustrations (1936: Plate 9}, as
modified for this analysis. Rim diameter averages were determined by
taking scale measurements from Rogers' drawing and the initial stat1st1ca7
calculations, Vessel type numbers are those used by Rogers.

Yessel Vessel Rim Rim Curva-
Type Form Diameter ture Type
i* Jar 6.0 01
4 Jar 6.5 02/03
5 Jdar 4.8 02/03
7 Pot 15.0 01/02
g* Pot 11.0 03
12 Bowl 9.5 01
15* Bowl 7.5 01
16 Pot 8.0 02/03
24 Pot 16.0 03
25 Bowl 20.0 01

* Vessel configuration modified for this study.

Regarding vessel form, it is found that the pots predominate with some
56%, followed by bowls with 29% and then jars at 15%. Not surprisingly,
given the large number of pots and bowls, 59% of the rims were direct,
while 31% were slightly recurved and 10% were recurved. 0Of the various
vessel types, 24% were type 12 bowls, 18% were type 15 bowls, 15% were type
7 pots, 11% were type 16 pots, type 24 pots and 4 jars each had 8%, 6% were
type 25 bowls, 5% type 1 jars, 4% type 9 pots and 1% type 5 jars. Rim dia-
meter statistics show a considerable range of mean diameters, from a small
of 5.7 cm for type 1 jars to 20.4 cm for type 25 bowl (the mean for the
entire population is 10.58 cm with a standard deviation of 4.96 cm).

The final variable to be analyzed in this step is that of 1ip type~--an
attribute presumed to be more stylistic than morphologic in nature, this
because any number of 1ip applications are possible for vessels independent
of function. The most frequently occurring type was the rounded variant
representing some 31.9% of the entire sample, 26.6% were of the “flat-
tened" variant, 18,3% projecting asymmetrical rounded, 9.5% projecting
asymmetrical pointed, 3,6% combination rounded inside/squared, 1.2% sloppy
rounded, and 0.6% mushroomed, bevelled, and hooked, respectively. To
determine if, in fact, these lip types are associated with specific vessel
types, a cross tabulation was run. For this particular analysis, all lip
type variants were included except those at 0.6% or less. The chi-square
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calculated for this cross tabulation proved iy
Tevel (29.57 < 33.19 needed to reject the null hypothesis),
can be concluded that vessel type and 1ip tyce are unrelated.
check of this conclusion, anvther fest was run for vessel focw by
this time anly for those vard S with five or more maabers b
were whe saae, T.a0, Trstonivicant, thus corrobopat

In the third and final step of analyeis, the reuults
temper and vessel morphology/style components are ¢roust
be remembered that in stap 1, temper type was debapmined
independent variable, while in step 2 1t was iinp fyse. vis, &
obvious question iy whether thera exists any relationship betwesn temper
and 1ip type. If the null hypothesis is accepted in this instance, i
that no association exists, then we can conclude That ihe ftwo variab?
remalsn independent (for whatever reason). Conversaly, 1T one rejects tha
null nmypothesis, then an association s assumed and 1 way be posss
proffer some explanation for the phenomenon,

L5
i

this, i

Table 1 contains the cross tabulztion and chi square test
aforementioned hypothesis. Witn an X™ value of 8.5% and 3 degr
dom (for a compressad 4 Vip type situation) the test is sigaifican
0.10 level where & vizlue of 6.25 or greater is raquired for rejac
the null hypothesis. Inspecting the cross tabuiativn, it is fairly evident
what is happening: 1ip types 8 and 9--asymmetrical rounded and peintade-
are significantly underrepresented for ve§se1s made wity quartz/faldspar
temper. Because under this abbreviated X® using only the four largest lip
types, it is possible some error could be introduced, ail twelve 1ip vari-
ants were recombined in a systematic manner into three related macro-types.
Under this scheme, 1ip types 1, 6, and 11 were classified as macro type
A--rounded series; types 2, 3 and 4 macro-type B--fiat seriQSé and types 2,
3, and 4 macro type C--asymmetrical projecting series., The X° test of this
retorimutation (Table 2) again resulted in rejection of the null hypothesis
(6.00 > 4.61 needed to reject at the 0.10 level),

Now that we are confrented with the empirical evidence, it remains to
explain its possible causes. That certain 1ip types are significantly
underrepresented among the guartz/feldspar temper vessels obviously has
some import--but what is it? It may be of some assistance to present the
quantitative data from Table 2 in a simpler qualitative form. This 1s done
in the matrix below:



---) CROSSTAB (B:BTSMERDS, (50 2 4 31: CROSSTAR OF PRIMARY TEMPER 8Y LIP TYPE [VAR 14 BY O
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o coL 2 Y R COL & IRO4 TOTSE

% 8.2 .50 3= 1050
] I i : v o0 ' o= 8§
41.4 P PELY RS = 712

4.8 1 230 ar Y5 10a.
w2 7o 1w I v 3
384 P 204 VIS0 pob7 = 24,7
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---> CONTAB (B:BLSHERDS, 152): CONTAB OF PRIMARY TENPER BY LIP YYRE (VAR 14 BY 9)

PAGE 1
] J IBSERVED EXPECTED CHI-58
1 H a2 352444 LB82073
! 2 24 24,9138 03753143
| 2 20 16,8335 387463
! ¢ i1} 10,9914 LB23538
2 { 1 11,7386 233633
2 2 ig 9.08471 0918994
2 3 3 6. 14655 L.e10M¢
z { ! 4,00862 2.25H08
Chi-Square Statistic for J Dearees of Freedoa: 9.59349
Pearson’s Coefficient of Contingency: .262629
TABLE
asm Crosstabluation of Primary Temper by Lip Type 1
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Sand Quartz/
Feldspar
tacro
Type 38 22 60
A
Macro ,
Type 32 i3 45
B
Macro .
Type 39 7 46
C : ‘
109 42 151

-==~ CONTAB (B:BCSHERDS,201): CCHTAR OF PRIMARY TEMPER BY COMBINED LIP TYPE (VAR B 1)

I J
I H
t 2
2 t
N el
2 2
3 H
1 2
: 2

OBSERVE EYPECTER
38 43,3118
Y 15,5887
b 12,4834
3 12,5184
0 33,2053
7 1,797

PAGE

CHi-58

B51310
1.59033
07198
0186727
LOHI24
25244

“hi-Square Statistic for 2 Degrees of Freedom: 6.04317
Pearson's Coefficient of Contingency: . 19554

asm

Contabulation of Primary Temper by Combined Lip Type

T T e e e
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Lip Types

Round/Flat , Asymmetrical
sand desert
Temper {0.9) (1.4) Place of
Manufacture
quartz/ ' moyntain
feldspar (2.4) {3.8)
X Y
Group

The variables used for the test are shown on the left and top sides,
divided into their dichotomous attribute states., Implications are shown on
the right and bottom sides. For temper, the implication is straight-
forward: The sand tempered vessels were made in the desert areas to the
east, while the quartz/feldspar are locally made with residual clays from
the cis-mountane region, probably somewhere in the vicinity of SDi-7156.
The implications of 1ip type are made hypothetical in nature. Here we
assume that since lip type is unrelated to vessel form or type, i.e, in-
dependent so that any 1ip type could be found on any vessel type, then the
source of the variability is the preference of the potter. Given that
manufacture is a learned skill passed from potter to potter, then we can
assume that the two different 1ip types represent two different groups
(whether cimul extended family, cimul, or whatever cannot be determined at
this point).

Within the matrix are shown "+," "0," and "-" symbols with various
values in parentheses below. These indicate whether the given category is
statistically overrepresented (+), near expected (0), or underrepresented
(-), and by relatively what degree as shown by the relative chi-square
value in parentheses. Thus any chi-square less than 1.0 was considered
neutral, and any greater than 1.0 positive or negative depending upon the
difference between observed and expected frequencies.

Interpreting this matrix, we can now see that not only are the quartz/
feldspar asymmetrical projecting 1ip type underrepresented, but alsoe con-
versely the quartz/feldspar round and flat 1ip types are overrepresented as
are sand tempered asymmetrical 1ip types.
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EARLY MAN AND A CULTURAL CHROMOLOGY
FOR BATIQUITOS LAGOON

Dennis Gatlegos
WESTEC SERVICES, Inc.
San Diego, CA

EARLY MAN

Just the thought of Early of Man brings up names such as George
Carter, Herb Minshall, Texas Street, Buchannan Canyon, Calico and Richard
Leakey. Well, my Early Man is not early as old as Carter's, Minshall's,
or Leakey's. The Early Man I am referring to is found in the New World
within the Holocene Period.

For the true Early Man advocate, 1985 has not been a good year, The
most current book on California archaeology discounts the work of Carter
and Minshall as unsubstantiated (Moratto 1985). Calico, suggested to be
200,000 years old, has also had its problems, as the ring of rocks believed
to be hearth, has been shown through archaeomagnetics to have never been
affected by fire (Keveles 1986). Not to be left ocut, the scientific
scholars for early dates have been shaken by recent findings. Pleistocene
dates produced by amino acid and C-14 were found to be in error by the
Tatest radiocarbon dating method, accelerator mass spectrometry {AMS)
(Taylor et al. 1985),

Jeffrey Bada, of Scripps, having calibrated his amino acid dating
method on C-14 dated material, revised hig Early Man Pleistocene dates to
within the Holocene period (Bada 1985) (Figure 1).

These revisions include Del Mar Man to 5400 B.P.; Yuha Man to circa ' |
3000 years B.P.; and lLaguna Beach Man to 5000 B.P. All of these revisions
restrict Early Man to the Holocene Period, a period of time less than
15,000 years ago. - |

CHRONGLOGY BACKGROUND

Beginning in the 1920's, Rogers' chronology was predicated upon sur-
face archaeological finds and l1imited excavation. OQur earliest radjocarbon
dated sites in San Diego County are the Harris site (Warren 1966) and Agua
Hedionda (Moriarty 1967), dated circa 9000 years B.P. Both of these early
sites are identified to a people we call San Dieguito. Malcolm Rogers be-
lieved San Dieguito artifacts to be equal to artifacts found at the ]owest
levels of Ventana Cave in Arizona (Rogers et al. 1966) and to materials
found along the margins of presently dry inland lakes.

The 1960's brought us full-scale excavations at Scripps Estate in La
Jolla (Shumway, Hubbs and Moriarty 1961); Batiquitos Lagoon in Carlsbad
(Crabtree, Warren and True 1963) and the Harris site, east of Rancho Santa
Fe (Warren 1966). The early work by Malcolm Rogers, combined with these
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excavations, produced the cultural chronology we presently employ. This
chronology generally identifies the San Dieguito Complex from 9000 to 7500
years B.P.; the La Jolla Complex from 7500 to 3000 years B.P.; and, Yuman/
Kumeyaay within the past 2000 years.

From the 1970's to the present, over 10,000 new archaeological sites
have been recorded and hundreds of sites have been excavated. For the most
part, this chronology has held up quite well; but, sites with patinated
metavolcanic {felsite) tools and milling tools do not fit well within San
Dieguito or La Jolla nomenclature,

Having worked on an 8000 year old site at Agua Hedionda Lagoon and
7000 year old sites near Batiquitos Lagoon, I felt there were problems such
as our stereotyping of the San Dieguito as big game hunters, a lack of
explanation of why the San Dieguito Teft and where the La Jolla people came
from.

CHRONOLOGY/DISCUSSION

The finding of a Silver Lake point, San Dieguito knives, milling
tools, fish, shellfish and small mammal remains at Agua Hedionda Lagoon
identified a people who abandoned the drying inland lakes, due to a world-
wide warming trend, and resettled along coastal lagoons created by melting
ice caps (Gallegos and Carrico 1984).

It is suggested that the San Dieguito never left San Diego County, but
rather they adapted to coastal and inland resources and exploited these re-
sources from roughly 9000 years B.P. to at least 3500 years B.P. The San
Dieguito and La Jolla Complexes perhaps should be considered one people of
San Diequito stock, who exploited both coastal and inland resources over a
very long period of time.

How does this scenario fit with Rogers' San Dieguito chronology and
True's Pauma Complex? 1 feel that Rogers was tooking at a much broader
time period than Warren's 7500 to 9000 year San Dieguito period. This is
demonstrated in the C-14 dating of Rogers' San Dieguito sites near Bati-
quitos Lagoon from 5000 to 8000 years B.P. {(Gallegos 1985); and, Rogers’
belief that both Harris Site Locus 1 and Locus 2 were San Dieguito com-
ponents. These components date from 9000 years B.P. to 4720 years B.P.
(Figures 2 and 3).

True (1980) has fdentified his Pauma Complex primarily on the basis of
surface archaeological finds. These finds include crescents, leaf-based
knives, milling tools, discoidals, perforated discoidals and a burial.
These kinds of artifacts and burial could date from 9000 to 35000 years
B.P. -

[t appears that both Rogers and True were observing a tradition of

finely-made tools within inland San Diego County frem circa 9000 years B.P.
to perhaps 3500 years B.P. and possibly younger.
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Photographs of Projectile Points and Knifes from the Harris Site,
Locus | Dated to 9,030 Years B.P, ﬁ
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A Projectile puint (type 3k I (void seraper.

i Projectile point {type 41 ] Painted side scraper.
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SGURCE: Warren 1966
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Drawings of Artifacts from the Harris Site, Locus Hi, Dated to FIGURE
4720 Years B.P. hC |
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Harris Site

The Harris Site, dated to 9000 years B.P., has been identified as the
Type Site for San Dieguito (Warren 1966). Recent work at Rancho Cielo, a
San Dieguito quarry, has led Cook {1985) to believe that tha Harris Site is
an intermediate specialized site for tool finishing., The Harvis Site may
be a Type Site for a specialized activity, but not a Type Site Tor all San
Diequito artifacts or San Dieguito sites.

Early Coastal Sites

The first San Dieguito coastal sites were occupied circa 9000 years
B.P. These sites incTude Agua Hedionda {Moriarty 1967, Gallegus and
Carrico 1984), ORA-64 (Newport Bay) in Orange County (Drover et al, 1983)
and Diablo Canyon in San Luis Obispo County {(Greenwood 1972},

Sites such as Agua Hedionda, ORA-64 and Diablo Canyon demonstrate that
the San Dieguito readily adapted to the coastal resources of shellfish,
fish, birds and other small game. To support the premise that the San
Dieguito Teft inland lakes, a Silver Lake point was recovered from Agua
Hedionda and dated to 8000 years B.P. (Figure 4) {Gallegos and Carrico
1984). After 8000 years B.P., coastal shelifish sites are more common,
suggesting a somewhat sedentary lifestyle focused primarily on shellfish
and hard seed resources.

Crescents

Crescents, a diagnostic artifact attributed to early occupation, has
been found near the high shorelines of iniand lakes and at coastal and in-
land sites within San Diego County (Figures 5 and 6). This artifact has
been suggested to be a transverse point, a scarification tool, or simply a
scraping tool. Combining crescent distribution with recent dates from the
last high stand of inland lakes suggests shoreline occupation circa 8000 to
12,000 B.P. (Jertberg 1978; Davis and Panlaqui 1978, Fredrickson 1973,
Davis et al. 1969, Warren and Ore 1978).,

Milling Tools

The San Dieguite may have had milling tools when they entered San
Diego County; but, the earliest dated site with milling tools is dated to
circa 8000 years B.P. (Norwood and Walker 1980). The adaptation to coastal
resources, the presence of the Silver Lake point, the production of cobble
based tools as well as quarry based tools, and the introduction of milling
tools led to the identification of a group well adapted to coastal and
inland resources.

Campbell Influence

From 5000 to 3000 years B.P., a stylized Elko-eared point, and mortar
pestle were introduced and jdentified as the Campbell Influence (Figure 7).
Site with artifacts representing this influence have been rarely dated.
Examples of Campbell tradition sites within San Diego County include
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Silver Lake Points and Point/Knife Bases from Site W-131, Agua Hadionda 4
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Campbell Tradition Points, Also Called Elko Eared, Tri-Notched FIGURE
and Fish Tail Found in San Diego, Santa Barbara and San Luis .
Obispo Counties Circa 3,000 to 5,000 Years B.P. ?
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W-1556, a site on the Palomar Junior College Campus (0'Neil 1982); Avocado
Highlands in E1 Cajon (Cardenas and Yan Wormer 1984); the Brown site
(Moriarty N.D.); Sabre Springs {Cardenas N.D.); the Harris site (Warren
1966) and a site at Penasquitos Lagoon (Smith and Moriarty 1985).

A recent study (Cardenas and Yan Wormer 1984) identifying the distri-
bution of Elko-eared points, demonstrates that the Campbell influence was
not of short duration, as suggested by Warren {1988} {Figure 8).

Late Period Influence

Also shown on the cultural chronology for northern San Diego County
are obsidian, pottery, burial patterns, points and beads. Obsidian was
used during both the Early and Late Periods. Pottery in northern San Diego
County is quite Tate, being introduced circa 500 years ago; and, burials
are representative of the Early Period with cremations representative of
the Late Period,

CULTURAL CHRONOLOGY

A cultural chronology for the Batiquitos Lagoon region is based on
work conducted near Batiquitos Lagoon and includes both uncorrected C-14
dates, corrected C-14 dates to actual years B.P., regional and localized
archaeological studies, material remains by excavation and date, environ-
mental setting for Batiquitos Lagoon, enviromnmental influences and mpli-
cations (Table 1).

This chronology identifies an Eariy and lLate Prehistoric occupation.
The Early occupation in San Diego County begins with the San Dieguito circa
9000 years before present, adapting to coastal resocurces and bringing with
them a tradition of finely worked stone tools. Rogers' description of an
Early Playa Industry and Davis et. al's (1969) Western Lithic Co-tradition
identifies a predecessor for the San Dieguito occupying the shores of
inland lakes, circa 9000 to 12,000 years before present. Around 10,000
years ago, a warming trend reduced inland Takes to dry playas and melted
jce caps to fill coastal valleys with water, thereby creating deep coastal
lagoons,

SUMMARY

In summary, Early Man in San Diego County dates to the Holocene
period, a period from present to roughly 12,000 years ago. Our under-
standing of the San Dieguito people should include coastal campsites,
inland campsites, quarries and specialized sites for tool finishing and
resource exploitation from circa 9000 to 3000 years B.P. The San Dieguito
are a people who came to exploit the coastal and inland resources of San
Diego County. They stayed, adapting their tool kit to better exploit
certain resources within a changing environmental setting. The San
Dieguito may well represent a continuous occupation culminating in the
Kumeyaay people of San Diego County.
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In Memotriam

Fred W, Kidder, age 36, Casual Papers, Volume 1 Publications Coordinator
and Assistant Editor, died from a stroke at the ead of June, He will be
suirely missed by all Wis Triends and assuciates,

Yumilko Joins Geography Department

After 22 years as the Anthropology Department Secretary, Yumiko Tsuneydshi
has assumed the secretarial responsibilities of the Geography Department.
The Casual Papers staff cannot adequately express their appreciation for
Yumiko's persistent and patient efforts, without which not even a single
issue could have been sroduced. We wish Yumike the best.
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