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PREFACE

The field work incorporated in this dissertatlon was
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'1962, while thé author was Graduate Research Archaeologilst
in the Archaeological Survey, University of California, Los;
?Angeles. During the time the author was involved in re- |
search, many people generously gave thelr time and energy
‘to various projects and made the work load lighter. To name
them al1l would require far more space than 1s allowed, but
appreciation of their efforts 1s nonetheless strongly felt.
There are a few who were of particular help whose names
should be mentioned here. Fellow archaeologlsts upon whom
I tested my ideas and from whom I learned a great deal, in-
clude Robert H. Crabtree, R. J, Fitzwater, Mark Kowta,

Thomas Lynch and D. L. True.

Meny thanks also to all of the twenty or more members
of the field crews of the 1959 and 1960 seasons, to Mrs.

W. W, Hawkins and Mr. and Mrs. Sam Scripps of La Jolla, to
Mr. C. W. Harris, Dr. J. Isaacs, Mr, and Mrs, Laddie Potroff,
Mrs. Mary Barnes, Mr, James Moriarty, Dr. George Shumway,

and Mrs. Jacqueline Millier for the assistance freely given
to my crews and myself. A

I would also llke to express my special thanks to the
following publishers for permlssion to quote sextensively

from their copyrighted works:
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ABSTRACT OF THE DISSERTATION

Cultural Change and Continuity on the
San Diego Coast
by |
Claude Nelson Warren
; Dostor of Philosophy in Anthropology
University of Californis, Los Angeles, 1964
Professor Clement W. Meighan, Chalrman

The La Jolla Complex of the San Diege Coast, Califor=:
nia, is especially well suited for the study of cultural
change and continuity because it is in a marginal area
geographically and culturally, and was therefore little in-
fluenced by diffusion of cultural traits from other areas.
The La Jolla Complex thus affords an opportunity to study
sultural change and continuity in relative 1solation and
the variable of culture contact is held to minimal impor-
tance. .

A deductive model which attempts to explain cultural
change and conservatism 1s based ou two general prineclples:
(1) that culture is an adaptive mechanism by which man
‘copes with and exploits his total environment. OCulture
.thus fulfills the needa of man, psychic as well as bio-
logical and sooclal; and (2) that man selects from the
;total range of possible cultural behavior a segment which

'in 1tself represents a consideradble range of variation
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and that within this segment he focuses his attention on
jstill more limited segments of the aspects of culture.
EUnder conditions of free choice, these focl are more sus-
fceptible'to change than other areas of the culture. These
Egeneral principles operate in a dynamlc universe where the
setting of the culture is changing and represents the se-
flective force which in turn cancels out or endorses the
écreative acts of the individual man.

; The model based on these principles 1s tested by
!application to empirical data from the La Jolla Complex of
the San Diego Coast and related complexes from Santa Cata-
lina Island. The cultural‘remains are projected agalnst
reconstructed environments of the area over the pést 8000
years. The reference material used in this reconstruction
varies from specific radiocarbon dates and floral remains
to generelized schemes of climatic change for the west.
The cultural reconstruction is based on published material
and field work of the author.

The ecology of western San Diego County changed con=-
siderably during the past 8000 years, but the La Jolla
economic pattern remained unusually stable. The explana-
tion of this stability is looked for in the concept of
economic focus and in ecological adaptation. The ecologi- -
cal changes on the San Diego Coast brought changes in the
ecological adaptation of the La Jolla economlc pattern,

but the economic focus on collecting activities exhibited

x1
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considerable stability. The La Jolla Complex represents
the continulty of a given economic pattern through adapta-
Stion of that pattern to changes in environment.

The San Diego Coast exhibits some variation in ecology
and environment from north to south, and is environmentally
’distinot from the neighboring Santa Catalina Island situa- '
»tion. Four economic stages (Adaptive Gathering, Incipient ;
Maritime, Maritime, Land Resource Colleocting) are outlined |
for different periods and places on the San Diego Coast and
Santa Catalins Island. In each area of environmental var- n
iation, cultural change and continuity are explained in
terms of adaptation of the economic focus to changing en~-
vironment, or by a change in the economic focus 1itself,

to meet the ecological pressures of the "new environment."

xit
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Chapter 1. La Jolla: History of the Concept and
Significance for the Study of Culture

Change and Continulty

In terms of the archaeological data, the La Jolla
‘Complex of the San Diego Coast in Southern California
?represents an unusually long period of cultural continulty é
with relatively little change. This is even more striking ?
when the potential of the ecological setting and pressures
of environmental changes are considered (see ch, iv and v,
below). It 1is this unusually long period of cultural con-
‘tipuity and the extreme conservatism evidenced that raise
questions regarding the cultural processes for maintaining
continuity and the mechanisms for resisting change.

Geographically also, the La Jolla Complex is especial=-
ly well sulted for a study of the processes of cultural
continuity. The La Jolla Complex, during the entire period
from about 8000 years ago until the introduction of the San
Luis Rey Complexes (Meighan 1954) and the Yuman Culture
(Rogers 1945), reveals not the slightest indication of any
strong outside influences. Essentially, the La Jolla pat-
tern was a development in 1solation, which can be at least
partially explained by the presence of the California des-
erts to the east and northeast, especially formidable bar-

riers during the Altithermal. Also, similar cultures
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extended northward aslong the coast at least as far as Santa
Barbara County (W. J. Wallace 1955), and north of this area.
the Transverse Range apparently served as a barrier to ex- |

:tensive contact,

History of the Ia Jolla Concept

The La Jolla Complex has long been recognized on the
coastal terraces of San Diego County, first having been re-i
corded by M. J. Rogers in 1929, under the name of "Shell
Midden peoples." On the basis of surface finds, he charac-j
terized this complex as containing "metates, manos, hammer=-
stones, teshoa flakes, and a great amount of split stone,
but no chipped stone artifacts which may be recognized as
finished implements unless it be the teshoa flakes. Pot-
sherds are entirely absent . . . . many of the middens pro-
duce nothing that would zssociate them with man, except the
split stone" (Rogers 1929: 457).

Rogers felt then (1929: 466) that the La Jolla Complex
preceded the San Dieguito Complex, which at that time was
called the "Scraper Maker Culture." However, in a later
paper he reversed the sequence when he stated: "Immediatel§
after the disappearance cf the San Diegulto peoples with |
thelr excellent stone-flaking technique, a new stock with a:
sea food--sea gathering complex and no ability to work stone
moved in" (1945: 171).

Rogers also felt (1945) that, from stratigraphic studiés

of the shell middens, he could discern two developmental

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ﬁhﬁses of the‘La Jolla Complex, beginhing'about the time of
¢hrist. These phases were described in terms of "diagnosticf
;rtifacts and burial patterns. Unfortunately, the phase des=
criptions were too brief and lacked adequate elucidation by
site reports.

Harding (1951) presented some evidence in support of
Rogers' developmental phases, but again the evidence was not
adequately presented, and was not conclusive. Carter (1957)
extended the lLa Jolla Complex temporally back to the time oq
the Wisconsin glaciation, and areally inland to the vicinity
of Escondido. However, his evidence is not convincing in
el ther instance, and his interpretations have been severely
criticized (Krieger 1958: Johnson and Miller 1958; Oaklsy
1959).

Extensive surveys undertaken by the Archaeological Sur-
vey, University of California, Los Angeles, were reported by
Warren, True and Eudey (1961), who recognized two, roughly
contemporaneous, cultural complexes in western San Diego
County: the La Jolla, restricted primarily to the coastal
terraces and shoreline; and the Pauma (True 1958), between
the Peninsular Range and the Coast Range (Black Mountain
Volcanics).

Excavations along the San Diego Coast (Moriarty, Shum-
way, and Warren 19593 Warren and True 1961: Shumway, Hubbs,
and Moriarty 1961: Crabtree, Warren, and True 1963) and a

series of carbon-14 dates from those sites (Hubbs, Bien, and
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Suess 1960, 1962) established an initial date of about 8600
years ago for the La Jolla Complex and illustrated a long
period of cultural continuity with 1little change, ending
with the introduction of Yuman Culture between 1200 and 600
years ago. The recent work of Shumway and others (1961)
‘and Crabtree and others (1963) illustrates the inapplica-
;bility of the developmental phases of earlier workers, e.
1g., Rogers (1945), Harding (1951), Carter (1957). The more
recent works have viewed the La Jolla development in terms
of eoological adaptation while recognizing slight and

elusive changes in artifact types.

Characteristics of the Ia Jolla Complex

The La Jolla Complex was based on a shellfish and seed
collesting economy. The archaeological artifact assemblage
consists of metates, manos, crudely flaked scrapers, and,
rarely, projectile points and other tools or ornaments of
steatite, shell, and bone. Burials were flexed, placed on
the side, with the head most often oriented toward the
north. Mortuary offerings occasionally accompanied the
bodies. Burials occurred individually or in cemeteries,
and occasionally were covered by inverted metates or small

piles of stones and broken rock.

Areal quationships on the Southern California Coast

Population centers during the peak of La Jolla occupa-
tion (6000 to 4000 B, C.) were found around lagoons, at
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favorable locations on the open coast, and perhaps where
vegetable foods occurred in unusual quantity, such as in
Ethe pine "forests" on Torrey Pines Mesa. Torrey Pines on
ithe San Diego Coast now form a relictual stand, but probably
were found in greater numbers during the earlier portions of
the La Jolla occupation. It seems reasonable to assume that,
:with the basic collecting economy of the La Jolla Complex, j
the people would have taken advantage of the edible pine nuts
supplied in abundant quantities by these trees. The fairlyz
large number of sites reported for Torrey Pines Messa (Shum-~’
way and others 1961: 46 ) appears to support this suggestion.
The La Jolla Complex thus appears to have been adapted eco-
logically to the shores of lagoons and coast; snd tc adja-
cent hills. This cultural pattern began about 6000 B. C,
and persisted in an unusually stable form until the influ-
ences from the Colorado River area were felt, about 1300 A.D,
The La Jolla Complex has been limited to the coastal
terraces and shores in San Diego County (Warren and others
1961). However, the northern and southern limits remain
unknown, and relationships to other related complexes are at
most poorly understood. Southward, material apparently sim-
‘1lar to La Jolla remains is found as far as Vizcaino Bay on1
the west coast of Baja California (Massey 1947: 355).
Wallace has placed the early portion of the Lz Jolla
Complex in the Milling Stone Horizon of the Southern Cali-
fornia coast (W, J. Wallace 1955: 219-21). The distinctive
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traits of the Milling Stone Horizon include: collecting
economy, mullers, milling stones, few mortars and pestles,
few large and crude stone projectile points, retouched flakés
and core tools, few shell, bone, and stone beads, rare bone
6bjects. Burial patterns differ somewhat from arsa to area.
The northern representative of the Milling Stone Horizon

(0Oak Grove) has extended burisls, whereas extended and flexéd
burials as well as reburials are known from Ventura and Los
Angeles Counties, and flexed burials from San Diego County.l
ﬁock calrns over corpses and paucity of grave goods are |
characteristic of the entire southern coast, while red ochrse
is abundant in only the burials of Oak Grove and apparently
decreases rapidly in importance toward the south (W. J.
Wallace 1955: 220). Stone discoidals are widely spread
throughout the southern coastal area, occurring from Ventura
County on the north to San Diego County on the south (W. J,
Wallace 1955: 2203 Shumway and others 1961l: 83-4). Cogged
stones are found from the Ventura-Los Angeles County line
southward into San Diego County (Eberhardt 1961: 364).

The initial date for the Milling Stone Horizon in San
Diego County, placed at 6000 B, C. (Warren and True 1961:
265~6), 1s probably not significantly earlier or later than
the initial date farther north. The data now available for
the Milling Stone Horizon strongly suggest that the differ-
ences between the cultural complexes on the Southern Cali-

fornia coast are far less numerous and less important than
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their similarities. In order to emphasize these cultural
Aimilarities, the cultural remains of the Milling Stone ;
i'Hoz'flzon might well be viewed as a single Southern Coastal
iCulture.

| Regional variation, through adaptation to different and
‘changing ecological conditions and to differences in nature
fand intensity of cultural contact, must have occurred. Wal-~
1ace's (1955) Intermediate Horizon appears to represent a |
period when such variations were becoming more apparent.
This horizon is primarily characterized by the introduction
of mortar and pestle and by more numerous chipped stone
points. The Hunting Culture of Santa Barbara Coast would
appear to be the best representative of this horizon (W. J.
Wallace 1955: 221)., However, southward from Santa Barbara
this horizon becomes progressively less well defined and

the Intermediate Horizon in San Diego County 1s indicated
only by the occurrence of pestle and mortar (largely out-of=-
context, "ocean bottom artifacts"), and a slight increase in
projectile points. |

: The culture change reflected by the introduction of
these traits in San Diego County is not of the same magni-
tude as that found on the Santa Barbara Coast. In San Dieg§
County, the cultural assemblages after the introduction of
these traits are so similar to the earlier inventories that
it is difficult to jJjustify a different designation. This is

apparently due to the fact that the La Jolla Complex was in
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a more insular position than the complexes of the Milling
Stoné Horizon found farther northward. If the Milling Ston%
Horizon is viewed as the Southern Coastal Culture, it ocan bQ
Seen to persist much later in time on the San Diego Coast
than on the coastal strips of Santa Barbara, Ventura, and
perhaps Los Angeles counties.

} It 18 believed thaﬁ the explanation for this cultural ;
ﬁonservatism on the San Dlego Coast which forms the thesis
of this dissertation, may be found in the low intensity of
culture contact on the San Diego Coast, and the ecological
adaptation and economic orientation of the La Jolla Complex.
The La Jolla Complex was geographically and culturally mar-
ginal and essentially isolated during most of its develop-
ment. External impulses to change were relatively unimpor -
tant in La Jolla prehistory, making it possible to study the
responses of the Ia Jolla peoples to ecological changes with
only limited concern for problems of introduction of new

i1ideas from outside sources.
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Chapter 1i. Cultural Change and Continuity:

Review of Concepts and Models

Before setting up & model for culture change which
would explain the La Jolla phenomenon of conservatism, it
?13 necessary to review the more important of the concepts
;nd models found in the literature.

Change has been considered an integral attribute of
culture since the earliest days of anthropology. The old
"schools" of evolution and of diffusion debated about mech-
anisms by which culture changes. In the last half century
or so, both diffusion and independent invention have been
recognized as important processes in culture change. Later
developments in anthropology have altered somewhat the con-
cept of how culture changes. Thq functionalist approach to
culture and the studies of accuiéuration have introduced
analytical concepts and "tools" and have directed the stud-
les of culture change more and more toward analytical study
of culturel process. Such studies are replacing to & large
extent the descriptive reconstructions cf "history" and
"evolution," undertaken over the decades just prior to and
immediately following the turn of the century.

That culture hange is not yet viewed in the same man-
ner by all anthro, slogists is evident. The very fact that

culture has been defined in over 160 different ways
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(Eroeber and Kluckhohn 1952) makes the definition of culture
change at least equally as varied. Linton (1936: 61), writ~
ing of a definition of soclety, stated: "According to the
dictionary a definition is a brief description or explana=-
tion . . » . Since all objects or phenomena have multiple
qualities, no descriptive definition can ever bs comple te
énd the test of a good definition is whether 1t selects for
bmphasis those qualities which are pertinent to the work at |
hand."

Any descriptive definition of culture change is neces-
sarily incomplete; explanatory definitions of oculture change
may not necessarily be incomplete, but we may assume that
those to date have been, since there.appeare to be disagree~
ment on the attributes of culture 1tself.

A desoriptive definltion of culture and change must be
"pertinent to the work at hand." An anthropologist studying
culture-personality defines culture differently than the
anthropologlist studying prehistory. This is not due to the
nature of culture but to the nature of the cultural data
with which the individual anthropologist is working. The
data of prehistéry have peculiarities that set prehistory
apart from studies of contemporary peoples. The archaeol-
ogist cannot reconstruct the behavior of individuals in
prehistoric socleties. The limitetions of archaeological
data and archaeological inference preclude the individual
and psychological polints of reference used by ethnologists
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in their studies of culture change, 6. ge, Spindler 19553
A, F. C. Wallace 1961; Barnett 1953).

Secon@ly, the archaeologist is at a loss to reconstruct
'social structure, political organizations or religion with
vthe precision of the ethnologist and social anthropologist.
%The archaeologist will never be able to infier the range of
fvariation or the norms of a social structure that allows fo?
?Nadel's (1957) concept of "gradient" and its move by varia-
‘tion that affects the structural alignment. Some archaeol-
oglists have undertaken the task of extending archaeological
interpretation into the realm of soclio-religious studies
(e. go, Willey 1953: Beardsley and others 1956 Bluhm 1960),
through the study of settlement patterns. The extent to
which such reconstructions can be pushed is as yet unknown.
It is clear, however, that only through ethnology will the
structural and functional details of a large portion of cul-
ture, and culiursa-personality relationships, be known.

Language, kinship systems, and musiec of prehistoric
"peoples are also lost to the past and no archaeologist can
learn of these segments of the prehistoric cultures except
through recovery of written records. On the other hand, the
archaeologist can demonstrate cultural continuity and change
over a far greater period of time than can the ethnologist.
On the basis of his own fleld work, the ethnologist is hard
put to substantiate culture change over long periods of

time. It is probably no accident that it was those approaches
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that emphasized function and structure of culture and'saaié-
ty that at first neglected change (Opler 1960), Funotion
here may be defined as the relation of interdependence of
activities of objects or entities (Pirth 1955: 244). Those
approaches include culture-personality studies and both
Malinowski's and Radcliffe-Brown's approaches to the study
of man.

The discussion thus far has treated the ethnologist
‘and archaeologist as if they were working in isolation.
§Such ia, of course, not the case. The archaeologist often |
utilizes ethnographic data through the direct historical
approach (e. g., Strong 1935) and use of analogy (Ascher
1961). Conversely, the ethnologist uses prehistory in the
study of culture change. Finally, both archaeologists and
ethnologists make use of historiec documents. A clear-cut
boundary cannot be drawn between the data of the archaeolo-
gist and those of the ethnologist in thelr studies of
cul ture change.

With respect to culture change, the ethnologist and
archaeologist may be viewed as specialists in two different
aspects of culture change. The ethnologist is the special-
ist in culture content and function: the archaeologist is a
specialist in time. In the study of culture change, the
ethnologist and archaeologist are both concerned with cul-
ture in its time-dimensional aspect, with its content and

function through time.
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The Nature of Cultural Behsvior

The differences between archaeological and ethnologicai
studies of culture change appear to be mcre s matter of data
than of concepts. Culture may be defined as & class of reg-
ularities of learned behavior; a "class of regularities" is-
generally termed "traits," "trait complex" and "oulture
goomplex." Both "trait" and "complex" are relative terms.
?In practice, almost any tralt or complex can be analyzed 1n+
fto smeller entities or considered to be functionally relate&
‘to 8 complex of other tralts or complexes. Prayer may be |
considered a tralt of Western European culture. However,
the act of praying may be analyzed into a number of smaller
entities also termed traits: kneeling position , folded
hands, bowed head, closed eyes., Prayer may also be consid-
ered one trait of the Christian religion, which may itself
be considered a trailt of Western European culture.

As Bagby expressed it (1963: 89): "Any trait then
may be regarded as a complex; it is merely a question of
the fineness of the distinctions we wish to make in any
glven contextg there are no atoms of behaviour, either
psychological or cultural."

Certain cultural regularities may or may not occur in
the life of a single individual, but they recur or fail to
occur in a regular pattern. An individual may pass through
puberty rites only once in his lifetime, but he may address

‘his uncle in prescribed manner many, many times. A man may
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always have his hair "styled" within a given range of varia-

1

ik a

P
[

tion, while a woman may never have hsr hair stylse
man's. Cultural regularities are learned behavior patterns

that may be said to occur, recur, or fail to occur;, in reg-

ular instances, in any given society.

These regularities are both overt and covert behavior
ﬁatterns. The covert behavior of repugnance at the idea of
éating grubs and overt behavior of not eating them is found
Lmong Western Europeans. The reverse 1is true of the Aus-~
tralian aborigines, for whom grubs are edible. Overt and
covert actions may be seen as opposite sides of the same
behavior pattern, or as two different acts. Nonetheless,
such behavior may occur regularly and is then termed
cultural.

Finally, culture is learned and on this basis may be
differentiated from biologically inherited behavior.
Learning is here used in a broad sense and includes the ac-
quisition of behavior patterns through symbols (language),
imitation, and also invention and discovery. Learning is
thus seen to act as a process that makes for both cultural
conservetism and cultural change. An individual, born in-
tc an existing society, learns the behavior patterns from
others through language aﬁd Imitation, resulting in cul-
tural conservatism. However, new behavior patterns making
for change may be learned either from other cultural groups

by the same processes as outlined above, or through inven-
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tion and discovery. Each new generation thus receives a
cultursl trandition from the preceding generations, and

also makes inventions and discoveries and iearns new pat-
terns of behavior from its own experiences. The process or‘
‘change seldom, if ever, results in culture change encapsul=
ated within s single generation; there are always some 1earn-

?ed behavior patterns passed from one generation to the next.

;What i1s Culture Change?
; MacIver (1956: 451) noted that the term "change" itself
13 a neutral word, implying nothing but a difference through
time. Continuity is introduced when "change" is referred to
a3 a process, meaning continuous change taking place in a
‘definite manner, through the operation of forces present
within the situation. "In process we observe a series of
transitions between one state of being and another. There
is no necessary implication as to the relative quality of
the two states of being, or as to the direction followed.
A process may be up or down, forward or backward, towards
integration or disintegration. All thet is meant by proc-
ess 1is the definite step-by-step manner through which one
state or stage merges into another" (MacIver 1956: 452).

MacIver defines four types of change (1956: 453), all
of which have been applied at least to some extent to as-
pects of culture. The four types are:

l., Growth: quantitatively defined, with respect to

gize.
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2., Evolution: qualitatively defined, witﬁ féépécf td
structural or functional differentiation. :

3. Progress: qualitatively defined, with respect to
conformity to a standard of value.

4, Adaptation: defined by reference to some other
object or system, with respect to their compatibility with-
in a common process.

These "types of change" are not mutually exclusive in -
‘the study of culture change. L. A. White, an avowed evolu-
tionist, views culture as passing through a series of sta-
ges, each arising as a consequence of an increase in the
amount of energy source tapped by man. With each energy
increase, there comes a period of rapid cultural growth
(L., A, White 1959: 39=40). White also equates progress and
evolution or cultural development: "Progress was due al=-
most wholly to increase of efficiency or economy of mechan=-
ical means in the first stage of cultural development. In
subsequent eras development has come from both sources"
(1959: 56)., Among other evolutionists, similar statements
jequating progress or growth and evolution can be noted
(Service 1960: 759: Childe 1951: 20-36).

Kroseber, as a culture historien, notes that: "The
process of cultural development is an additive and thers-
fore cumulative one™ (1948: 297), and he considers how they
"grow" (1948: 326) and how they progress "may legitimately
be considered a property . . . . of culture" (1948: 304),
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In studies of ceulture change, growth, evolution dnd‘ |
progress are not clearly differentiated. The studlies of
culture change might be better understood by examining the
traditional division between the evolutionists and the rela-
tivists. Steward (1953: 313-5) has discussed the differesnces
between these approaches to culture change. His concise
summary makes a clear distinction between evolutionism and
relativism: "Evolutionism is distinguished from relativism;
by the fact that the former attributes qualitative distino-
tiveness to successive stages, regardless of the partioular"
tradition, whereas the latter attributes it to the particular
tradition rather than to the development stage™ (1953: 314).

Progress and growth have been considered as attributes
of evolutionary change and cannot be distingulshed from it,
Likewise the relativiafic approach to the study of culture
change also includes progress and growth as attributes of
culture history., However, historical and evolutionary ap-
proaches may be distinguished by their "evolutionary stages"
and "historical traditions" regardless of qualitative dis-
tinctions.

History and evolution may be considered interpretations
of macro~-temporal processes (A, F. C. Wallace 1961: 136),
covering hundreds or thousands of years. In this way they
can be differentiated from the processes of adaptation
which are micro-temporal (A. F. C. Wallasce 1961: 136).

There 1s no defined boundary between macro- and micro=-
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temporal processes. They are taxonomic conveniences and
have no objective reality. However, macro=-temporal process;
es are generally termed evolution or history while micro-
temporal processes go under the rubric of acculturation,
nativistic movements, ecological adaptation, and the like.
By and large, they may be considered adaptive. Further,
ﬁistory end evolution emphasize chronology of cultural
}orms; the adaptive processes emphasize sequence of eventa.g
| Finally, these processes of change may be arrived at |
by reasoning from given premises to their nesessary conclus-
ions (deduction) or from particular to the general (induc~-
tion). Cohen (1962: 321-48) has recently reviewed "the
strategy of social evolution" in terms of induotive and
deductive approaches and the varying time scales of 0-25
years, 25=500 years, and over 500 years., Cohen's use of
the term "evolution" refers to both specific and general
evolution as defined by Salhins:
The fundamental difference between

specific (multilinear) and general (un-

iversal) evolution appears in this: the

former is a connected historic sequence

of forms, the latter a sequence of stages

exemplit'ied by forms of a given order of

development (Salhins and Service 1960: 33),

General cultural evolution, to summarize,
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is passage from less to greater energy
transformation, lower to higher level
of integration, and less to greater
all-round adaptibility. Specific evolu-
tion is the phylogenetic, ramifying,
historic passage of culture along its
many lines, the adaptivg modification
of particular cultures (Salhins and
Service 1960: 38).
In these terms, specific evolution is synonymous with his-
tory as we have defined it above.

After examination of a sample of deductive and induc~-
tive studies of social evolution of different time s cales,
Cohen concludes:

1. " ¢ o o large scale studies can develop no ex-

planatory theory of evolution sul generis. Society consid-

ered as a unit cannot cause itself to evolve, rather the
relationship of its various parts one with another and
with external forces bring about whatever developmental
regularities we are able to isolate. Large scale evolu-
tionary theory is therefore essentially reductionist"
(Cohen 1962: 339).

2. In middle scale studies, factors put forward as
determinants of change include & wide range of variables
such as fhe impact of one institution on another, as the

church's impact on the state. EnTironmental factors may
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offset the development of socio-cultural types, or "grééﬁ
men" may affect an institution or soclety in general.
Cohen sees the causal forces of middle scale change break-
ing down into two ma jor categorles:
First there are the 1deal goals and functions
of the institution which tend to influence the
behaviour of members of these institutions
such that they will act to further these goals
even if this means doing so at the expense of
the other institutions in the society. See-
ondly, environmental trends in the situation
such as geographical factors, or relations
with other soclieties tend to promote or hin-
der the advancement of particular institutions
or tendensies within these institutions over
time within any one soclety. Small scaled
causal factors 1if continued through time can
also bring about transformations at the
middle scaled level (Cohen 1962: 340).

3. At the small scale level the range of causal face |
tors 1s very large. It included demography, values, sur-
plus, conflict, personality patterns, and others. Finally,
"What is obvious . . . . is that no satisfactory theory of
social change exists at present which could be utilized for
evolutionary purposes. Such a theory requires that small

scaled changes not only be explained, but that the manner of
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their articulation with larger scalsd changes be predictéd
as well" (1962: 341).

In looking for an adequate theory of change; Cohen feels
that the approach should be basically deductive since |
"Greater concentration on inductive work will simply turn
‘up more and more undigestible facts for a discipline that is
already bursting with literature” (1962: 341)., Further, "It
is useful to approach the problem from a reductionist point
of view and regard this process from the position of an
evolving phenomenon. Then factors within the phenomenon
are said to interact with one another and with the external
world to produce changes in the phenomenon as a whole"
(19623 343)., And, "the problem of scale may be solved when
we consider all levels of scale as possible and simultaneous
sources for selective factors that operate through small
scale processes in society to promote the multiplicity of

adaptations that human history has witnessed" (1962: 344),

Explenation in Social Sciancse

Implicit in Cohen's discussion is the idea that a theory
of social change must explain changs. Yet at no point does
he define explanation and the ramifications of any definition
of explanation for a theory of cultural or socisl change.
Recently Beattie (1959: 45-60) has discussed the nature of
explanation 1a social anthropology. An explanation, stateas

Beattie, ". . . « relates what is to be explained to some=
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thing else, or to some order of things or events, so that 1%t
no longer appears to hang in the air, as it were, detached
and isoclated . « « » What is unintelligible considered in
and by itself bscomes meaningful as soon as it is 3e¢¢n a3
part or as an examplification of a wider system or process:
‘that is, as soon as it is placed in an appropriate context"
(1959: 49).

Beattie outlines four types of sexplanation: (1) his-
torical explanation, (2) explanation in terms of mediating .
ffactors, or functional explanaticmn, (3) teleological explanF
ation, and (4) explanation in terms of general laws or prin-
ciples, or taxonomic explanation.

Historical explanation shows that an event or state of
affairs has followed from some pre-sxisting state of affairs,
in accordance with certain principles of efficient causation
already familiar from other contexts. In an historical
explanation, event A follows event B because of causation X:
or B+ X -~ A,

Explanation in terms of mediating factors (functional
axplanation) consists simply of demonstrating connections ’
between things which at first sight appsar to be separate.
"If the entities connected are on the 'what actually hap- |
pens' level, these connections will in the last resort be
found to be of a causal kind, different events being seen
to be linked in a common causal nexus with other events"

(Beattie 1959: 50). Our understanding of the widespresd
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institution of marriage payment has been added to bj shoﬁiﬁg
how marriage payment is linked tn other social institutions.
such as status system or the maintenance of Iinter-group re-
lations. The functionalist approach to anthropology has af-
forded innumerable examples of this:kind of explanation.
"The pointing out of necessary but not always obvious inter-
dependence between things 1s an integral part of the func-
ztionalist approach, as this has been variously understood ié
social anthropology" (Beattie 1959: 50).
| The third type of explanation, teleological, consists
in showing that what is being explained has the quality to
bring about a certain consequence. It is necessary for the
consequence to be some sort of meaningful complex.

What i1s implied in teleological explanation,

then is not simply reference from a cause to

an effect . . & .3 what 1s essential to it

is the notion that what is explained has

causal implications for some kind of complex,

comprehended as a working system, and having

some kind of value, such as utility or effi-

ciency, attached to it. What is being ex-

plained is teleologically understood when it

is shown how it contributes to the mainten-

ance or working of that system (Beattie 1959:50).

Efficient causation 1s demanded here in that the factor

to be explained 1s understood because it resﬁlts in the given
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consequenceé. '"'This provides the second meaning of teleo-
logical explanation. The end is thought of as somehow fore-
seen « - « o5 and the thing to be explained is understood
when it is seen to be adapted . « . - to that end" (Beattie
1959¢ 5i). This second kind of teleclogical explanation is
appropriate to many social phenomena; since it enables one
to understand the conscious behavior of human beings, who
act with the intention of achieving a given end at least
‘some of the time. However, "behavior" of cther organisms
or of prehistoric cultures cannot be explained in terms of
intent. The fact that a plant located in a dark crevasse
grows toward the light cannot be explained by the plant's

intention to reach greater light. Nor can prehistoric cul-

ture change be explained by intentions of prehistoric cul-

tures, since neither plants nor cultures can be said to have
intentions. The teleological explanation makes it possible
to understand forms of certain phenomena by showing that
"that particular form conduces to the production or mainten-
ance of a particular systematic compleg" (Beattie 1959: 51),
for example, the maintenance of 1life through the ingestionf
of food. |
Howevser, the teleological explanation, by its very na-
turse,implies another question: "How did it come about that
the form of what is to be explained is so conveniently adap-
ted to the consequences by which we explain it?" (Beattie

1959: 51) This question obviously requires an historical
explanation.
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The fourth type of explanation is that which reférs to
general laws or principles. Generally this kind of explana;
tion only asserts that the phenomenon tc be explained be-~
longs to a class or ategory of phenomena, and either pos-
sesses the characteristics of the class or else possesses
‘some of the characteristics invariably found associated
with the class. In the first instance, the "explanation" is
{a tautology and in the second the association itself demandé
explanation in some other terms. "When, however, there al-j
ready exists some understanding of the category to which thé
datum to be explained is referred,ythen the process of sub-
suming ths particular under the general certginly adds to
our understanding and so may be called explanatory" (Bsattie
1959z 33).

Any theory of culture change must explain change in one
or more of the types of explanation outlined above, or by
some other type of explanation. The first three types, his-
torical, functional, and teleological, all imply dynamic |
interrelationshipa between phenomena, while taxonomic ex-
planation implies a static quality or qualities of the phe-
nomenon to be explained. On this basis, taxonomic explana-
tion appears to be the lieast applicable to the dynamic phe-
nomsnaof culture change, However, it has been widely used
in prehistoric studies, both in the 0ld and New World. The
well-known cultural stages of prehistoric Europe and the

historical developmental stage of Willey and Phillips (1958)
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for the New World, may serve as examples.

This approach to explanation is inductive and generally
of limited scope when successful, Other types of explanatidn
may be arrived at through deductive and in some cases induc-
tive reasoning. The implied dynamic quality of the phenomeﬁa
explained by these types of explenation and the ability to ar-
rive at these types of explanation by deduction, makes it dq-
gsirable to apply them to culture change. This; then, is thé

desired end for a model of culture changs.

Requisites of a Model for Culturs Change

If we accept Cohen's reductionist approach and deal with
factors within culture that are said to interact with one an-
other and with the external world to produce change in cul-.
ture, we must isolate those factors that are interacting and
‘they must be universal if our model is tc be universally ap-
plicable. In this respect, Herskovits has stated (1948: 229):

All cultures are made up of institutions
that represent formalized and sanctioned
responses to the demands of living. The
institutionalized ways of behavior in
which these responses are manifest, apper-
tain to the various aspects of culture.
These are like great blocks of experience
which the student carves out of a function-

ing body of custom in order the better to
achieve a workable description of it,.
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Aspects are, so to speak, a kind of table'
of contents of culture; the framework about
which, however unrealized, a pecple organize
their 1life.

Herskovits further " justified" the universality of as-
pects of culture in spite of their variety of forms when he_
wrote (1948: 237-8):

o o o o Viewed in the large, culture does
fulfill the needs of man, psychic no less
than biological: that it solves for him
problems whose solution is demanded both
by the character of his bio=-psychological
make-up and the need to meet the demands of
his habitat. He does this by setting up
institutions which, for each society, exact
conformities from the individuals who com-
pose it, in the interest of ad justment and
survival. That they vary so widely from
one society to another only means that mul-
tiple solutions stemming from an underlying
universal base characterize human culture.

These aspects of culture supply the physical wants of
man, order social relations, give meaning to the universe,
sanction everyday living and afford man some of his deepest
satisfactions through their aesthetic manifestations

(Herskovits 1948: 239),
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The universal aspects of culture are, acéording to Héfs-
kovits (1948: 239): technology, economics, social organiza=-
tion, education, political structures, belief systems, the
aontrol of power, graphic and plastic arts, folklore, music,
drama, dance, and language. If the interaction among aspec#s
of culture and between the aspects of culture and the exter;
:nal world are to be studied, the prehistorian is placed at a
disadvantage because of limited cultural content and functién
:in archaeological remains. Language, drama, music, folkIOPé,
and education are almost always lost to all the yesteryears.
The ethnologlist may observe behavior directly and question
living Informants: the archaeologist must reconstruct cul-
ture from the 1lifeless products of the learned behavior of
members of a human society. Obviously the archaeological
data are more limited.

The limitations of archaeological data are generally
stressed in every general text on anthropology. However,
Sears (1961) has recently shown, while there are limits to
the cultural or social reconstruction that can be made on tﬂe
basis of archaeological data, these limits have not yet beeﬁ
determined. Or, as Willey and others optimistically stated:

The importance of associations (of material
objects) in archaeological research cannot

be overestimated because they reflect human
behavior outside of the limits of what eth-

nologists call 'material culture', and under
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favorable circumstances of preservation,

may permit archaeological study of most

aspects of human culture except those,

like folksongs and kinship systems, which

are totally dependent on language. In

most cases, acclidents of preservation and

carelessness or lack of skill on the part

of the archaeologist set up more serious

limitations to reconstruction than does

the nature of the subject matter of arch-

aeological study (1956: 5). |

This does not mean that the anthropologist need only
refer to recent archaeological works to find full cultural
reconstructions. On the contrary, cultural reconstruction
is rare in the archaeological literature. Taylor‘'s (1948)
criticism of American archaeologists who see his taxonomic-
system as an end in itself, appears to be applicable to a
large extent 15 years later. There is, however, some prog1
:ress being made. Archaeologists are realizing that the limL
‘itations of the archeeological data are still unknown and
more extensive reconstructions are now being undertaken
(6e g, Willey 19533 Martin and Rineldo 1950; DiPeso 1951,
1953, 1956).
Through development and refinement of techniques and

conceptual tools, the archaeologist's description of culture

may become not too different from that of the ethnologist.
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With this tendency toward convergence of descripﬁion ofvéhi&
ture in archaeology and ethnology, more common ground may bé
found for the basis of a theory of culture change that unites
the "specialists in time" with the "specialists in content
and function."

The more thorough the cultural reconstruction by the
archaeologist, the deeper can be hils analysis of the prooes?-
es of culture change, or as Sears stated: "With whatever ré—
construction of social and religious structures are avail-
able, the student should be able to move to a study of the
hows and whys of cultural process. If he knows something
about the what of a particular religious manifestation, helis
in a position, never attainable through sherd analysis, to
work on the whys of its intercultural spread" (1961: 231).

In short, the more reconstruction of cultural content and
function the archaeologist is able to string on the threads
of his chronologies of potsherds and point types, the greater
his contribution to the study of cultural process and to the
general body of anthropological knowledge.

This added problem of reconstruction in archaeology has
been prohibitive in the development of analytical models of
cultural change. Culture change is most often represented
by a descriptive model in both ethnology and archaeologys
however, steps have been attempted at deriving analytical
models. Steward's (1955) multilinear approach is an attempt

to factor out the variables in culture change and may be
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considered analytical in that respecf. Several of thercul;g
ture-personality approaches to culture change may be cgnsid4
ered analytical in the same way (A. F. C, Wallace 19569 1961).

The fact that it is archaeological complexes rather than
reconstruc ted cultures which hinder the development of ana-
lytical models is amply illustrated by the following example.é.
The so-called Middle Mississippi Culture came into contact
gith the so-called Swift Creek Culture, in western Georgia.
After a period of time, they were replaced by or developed |
into a single culture: the Lamar (Willey and others 1956:
11-12). Sears, however, noted that the Lamar and Macon Plat-
eau (the Middle Mississippi Component) are essentially un-
known or undefined, while the Swift Creek "culture" is actu-
ally a ceramic tradition., All that can really be stated 1is
that Camar ceramics blend styles from Swift Creek and Missis-
sippi traditions (Sears 1961: 224).

If this 1s so, what variables can the archaeologist fac-

tor out for an analytical study of culture change? First,

analytical models of culture change cannot be constructed on
the basis of changes in ceramics or point types alone. In
studies of culture change, the ethnologist and the archaeol-
ogist at least appear to be working toward the same ends--
an analysls of the processes of culture change., The ethnol~-
ogist and the archaeologist approach this problem with at
least a small body of concepts that are apparently the same
in both fields, or at least similar and related. The arch-
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aeologist, however, is at the'disadvantage in havingwfémfe?:
construct by inference the cultural content and function,‘bé-
fore he can deal adequately with problems of cultural proc-
ess,

Does the statement that the archaeologist must make cui-
tural reconstructions before he can adequately deal with cul-
Eture change, mean that the archaeologist should not attempt
to develop analytical tools until cultural reconstructions
have been taken as far as they can? Should the archaeologiét
postpone attempts at analytical studies of culture change |
and concentrate on methods and techniques for cultural
reconstruction? It does not seem possible to overstress the
impor tance of cultural reconstruction, and the fact that any
analytical study is limited by every aspect of culture not
reconstructed. However, methods and techniques for cultural
reconstruction might well be set in relief by attempts at
analytical studies of culture change. Further, the "wait
until all the data are in" attitude has proven to be unre=-
ﬁarding and is a lesson the archaeologist should have learnéd
well.

The value of any analytical tool will be greatly en-
hanced if 1t 1s applicable to both archaeological and eth-
nological data. However, we must operate only on the cul=~
tural level (i. e., deal with traits, institutions, aspects,
and cultural patterns) and cannot depend directly on the

psychological level for explanation, if our tool is to be of
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any value in analyzing archaeological data.

If we are to develop a theory of culturs change applic}
able to both archaeological and ethnological data, the arch-
aeological data must be presented in terms of cultural re-?
constructions, not in terms of sequences of potsherds or
point types. However, cultural reconstructions based on
archaeological data are necessarily incomplete and must be‘
limited to one or two aspects of the culture. The aspectsﬁ

of culture which are best represented in archaeoiogical re=-
mains are the technology and economy. The relastive wealth
of remains of these aspects and the relative ease with which
ecological studies of prehistoric peoples can be made, has
resulted in a considerable quantity of these data. Conse-
quently it is in this aree that a theory of culture change
is best focused at this time. The following theory is lim-
ited primarily to change resulting from interaction among
technology, economy, and physical environment. However,
other aspects of culture are dealt with whenever possible.

Vogt (1960:126) has pointed out that there is differiﬂg
| importance of technological, environmental, social s tructur-
al and value systemic variables in various types and phaseé
of culture change: "The impact of technological environ-
mental elements upon what happens in a simple hunting soci-
ety, such as among the Great Basin Shoshones (Steward 1938),
is direct and overwhelming, and there is virtually no pos-

sibility for either social structural or value-system‘fac-
tors to affect the course of events.,"
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On the cther hand, twentleth century American soclety
has reached the point where "human choice" based on our val=-
ue system accounts in iarge measure for the current direction
in which our system is moving. "The widest proposition I |
think can be defended with our present evidence 1s that the
importance of value-orientation in shaping the directions of
change 1is proportional to the amount of economic and techno=-
logical control a soclety has achieved., In other words, the
less economic security a soclety has, the less decisive will
be social-structural and value system variables in shaping
the course of events" (Vogt 1960:126).

If we accept this proposition, it becomes apparent that
the theory proposed below 1s most applicable to societles
with 1ittle economic security. In other words, the probabil-
ity of the theory 1is inversely proportionai to the amount
of economic security of the society. This may be regret-
table, but perhaps with more complete cultural reconstruc-
tions, a theory of thls type can be developed that includes

more complex socleties and more aspects of culture.
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Chapter 1ii, A Theory of Culture Change: Economic Activities

A theory of oculture change must explalin change. An ex-
planation is the placing of the phenomena of change in a
frame of reference that showg relationships which bring a-
bout ohange; i1, e., ocausal, functional, or teleological re=-
lationships, It is our contention that causal relationshipg
are to be recognized in the interaction or functional rela-
‘tionships among the aspects of culture and between oculture
or aspscts of oulture and the physical environment. Each
aspect is thus viewed as a dynamic institution or structure
that is capable of adjusting to change in other aspects of
culture or to changes in the physical environment. In the
following theory, the causal explanatlions are derived ultim-
ately from two general principles: (1) that culture is an
adaptive mechanlsm by which man copes with and explolts his
total environment. Culture thus fulfills the needs of man,
‘psychic as well as biological and social; (2) that man se- g
‘lects from the total range of possible cultural behavior a S
segment which in itself represents a considerable range of %
variation and that within this segment he focuses his attenL
tion on still more limited segments of the aspects of cul-
ture., Under conditions of free choice, these foci are more.
susceptible to change than other areas of the culture.

These general principles operate in a dynamic universe

- 38
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where the setting of a cultuﬁer(its physicai enviréﬁﬁénf”éﬁd
cultural contacts) is changing and represents the seleotiveﬁ
forces which in turn cancel out or endorse the creative acté
of the individual man. The central aspect for the following
theory is economy, or more specifically, production. In the
study of prehistoric economy, the archaeologist is limited
primarily to the s tudy of production; distribution, exchange
‘and conéumption are little if at all represented in the
‘archaeological record. Production 1s on one hand intimately
related to the avallable resources, on the other to the
technology, social structure, and value systems. The re-
sources of a given area comprise the range of available raw
materials from which commodities are produced. The tech-
nology, social structure, and value systems together deter-
mine what part of the natural resources are utilized and

what commodities are produced.

The Economy: Technology and Production

Technology and production are obviously closely inter-;
irelated and a discussion of this relationship is required
‘at this point.

Tochnology may be defined as the method, techniques,
and knowledge utilized in the manufacture of material cul-

ture. Production, on the other hand, refers to the exploi-
tetion of the natural resources of the environment. A pro-

Guctive system is thus dependent upon the interrelationship

of technology and environment, and the productive system may
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bes viewed as the organization of the'technology for théléi?;
ploitation of the environment. The form of the productive
system results from not only the interrelationship between
technology and environment, but also from influences origina-
t ing in the social structure and value system. Changes in
any of these aspects of culture or in the environment could
result in changes in any one or all of the aspects of cul-
ture, for these are only arbitrary divisions made in a func-
tioning body of custom, in order to achleve a workable des-

cription of them.

Production Sets

Economies of non-industrial peoples are generally
classified in a crude manner on the basis of their most im-
portant productive activities. The major categories in this
classification are: (1) collecting, (2) hunting, (3) fish-
ing, (4) herding, (5) horticulture, (6) agriculture. No
people have been known to rely exclusively on one productive
activity alone, these modes of production being elements of .
‘economy that are combined in varying manners and degrees
among different peoples (Forde 1950: 461).

Originally these divisions represented a four-fold
classification based on whether or not the resource util-
ized was plant or animal, wild or domesticated (Herskovits
1948: 247). Since then, the four-fold division has been

refined and expanded due to additipn of new criteria sach

as the distinction made between horticulture and agricul-
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ture (Lowie 1937: 112-17). The classification of productive
activities used in the following discussion is similar to
those currently in use. It differs in emphasizing the pro-
ductive activity (including technology) rather than the
quality of the resource utilized.

Herein the productive activities of non-industrial
peoples are divided into four production gets: oollectlng,
hunting, ocultivating, and animal husbandry. Each of the
produotion gsets inecludes & number of productive astivities
that are assumed to be related through a complex of tools,
motor habits, and knowledge and !deas about their use. This
compiex represents a certain segment of the technology and
its application to the environment. It is assumed that this
complex of tools, motor habits, and knowledge and ideas about
tool use and application to the environment, are intercon-
nected through historical, functional, or psychological
factors.

For example, the collecting of acorns, pine nuts, camas,
énd_shellfish is considered to embody the "idea" of collect~-
ing, as opposed to the "ideas" of hunting, cultivating, and
animal husbandry. The process of "digging" or "picking" of
the crop, the cracking of shells, peeling of skins, etc.,
and the grinding and/or pounding or chopping of the food-
stuff may be considered as an extension of a single segment
of technology and ité application to the environmment. The

extension of gathering and cracking nuts to the collecting
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and "éfééﬁih@“>of éﬁellfish‘ié quife admis;ible, as.iévéhgl
extension of the seed grinding use of mano and metate to
'acorn mashing use of the mortar and pestle. The digging of
‘roots and the digging of clams or grubs or ants falls into
:the same category of operation. Throughout the following
discussion, the expressions "productive set" and "complex of
gideas, tools, and tool uses" are used. It is the broad, as}
'sumed, general relationship of activities, ideas, tools an@
‘tool uses as described immediately above, that is meant.

The production sets may be defined as follows:

l. Collecting: the acquiring of wild plant or animal
resources by use of hands or specialized "digging" and "pick-
}ng"tools. The resource need not be immobilized in the proc-
ess of collecting and prior to its being gathered, there has
been no intentional technological treatment of the resource
or its immediate environment in order to assure or increase
produc tive potential of the resource. These foods include,
besides plants; those animal foods that may be collected in
a similar fashion, such as shellfish, grubs, ants, larvae,
baby birds, eggs, honey, and the like.

2., Hunting: the acquiring of animal food by means of?
‘speclalized tools or aids for dispatching or immobilizing,
such as projectliles, nets, traps, snares; poisons, and fire.
‘This technique as defined here includes the taking of land
mammals, sea mammals, and fish. Neither the manipulation of

‘the resources nor their physlical environment in order to as-
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sure or increase their productive potential is involved in |
the hunting set. :
This production set may be, and traditionally has been,
divided into two major divisions on the basis of whether thg
resource was a land or water animal. Fishing may be viewedf
as a distinect productive activity from a number of points of
;view, but 1t is not distinctive on the basis of the criterié'
for production sets as discussed sbove. Fishing requires a'
technology for immobilizing the fish and the techniques util-
ized are so similar tc those of land hunting that it appears
one could easily have been adapted from the other. Fishing
thus includes all or nearly all of the same general methods
of taking animals as does hunting: projectiles, snares,
nets, and poisons. Fishing, like sea mammal hunting, may
be viewed as a specialized development within the hunting
production set, resulting from the basic difference between
the nature of land and water.

- Cultivating: the control or change of the plant or
ithe physical environment, by technological means, in an at-
'tempt to assure or increase the productive potential of th&
plant. The cuitivating productive technigues include both
simple horticulture as well as agriculture with plow and
draft animals, The tools used vary from the digging stick
to the plow, and tecshniques range from irrigation to dry
farming, from slash-and=-burn to use of fertilizers. The

range of techniques 1s great but always it involves the
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-chénging or contr&llingrof the environment or of therpié;iﬂ}
resource itself. The irrigation practices of the Great
‘Basin Paiute, and the weeding of clover patches on the North-
west Coast, are thus as much cultivating technliques as the
slash-and-burn agriculture of the Amazon Basin or the irrigé-
tion of rice paddles in Southeast Asia, and use of ox-drawn;
:plow in the Near East. Cultivation can generally be equated
with ti1lling of the soil, but not necessarily with domesti=-
cated plants.

The technological egquipment of the cultivating tech-
niques of production grades into tools. often used in the
collecting set. Often, among simple cultivators, the tools
are 1dentical to those of-collectors. This is especially
true where people who are basically collectors also prac-
tice some simple cultivation. The major tools which indi~-
cate cultivation are the hoe and the plow. The digging stick
1s often used by cultlivators, but does not distinguish cul=-
‘tivating from collecting. In such cases, other factors
Zsuch as the presence or absence of domestlcated plants musté
?be taken into conslderation. Also such factors as settle- §
ment patterning may give additional insight into the produc;
jtive technique of a prehistoric people. Nevertheless, in
‘many instances, when the cultivating techniques are 1little
used or Jjust beglinning to be developed, the archaeologist
will have difficulty not only in evaluating their relative
importance but in illustrating beyond doubt their presence.
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The hﬁfvésting toois of the culﬁivatihé'ﬁebhnique;uéﬂd
in some cases of the collecting set as well, are distinct
jrrom those of hunting or animal husbandry, in that projec-
tiles are absent. Occasionally there are some similarities
such as in the microlithic blades of the Near East used as
reaping knives and the microlithic blades used aé arrow tips
in Northern Europe during the Mesolithic. This 1s also true
of the processing tools, where the cultivators utilize
grinding implements distinct from hunting tools. Thus, the
cultivating productive technique utilizes a technology
which i1s generally distinct from animal husbandry and hunt-
ing, but shows considerable similarity to the tools of col-
lecting. It may be extremely difficult to distinguish be-
tween the remains of cultivating and collecting, while
remains of hunting and animal husbandry are generally recog-
nizably quite distinct from those of cultivating.

4, Animal Hﬁsbandry: manipulation of either the ani-
mal or its physical environment by technological means, in
ian attempt to assure or increase the productive potential of
fthe animal. Animal husbandry includes the raising of ani-
‘mals for food, for draft, and for by=-products such as milk
and eggs. In its "formative" stage, animal hudbandry may be
difficult to differentiate from hunting. In a simple form;
animal husbandry may be little more than the following and
protecting of a herd of animals, as with the Chukchi and
Koryak, or it may be the careful tending of cattle as
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practiced by the ﬁasai. It hay také the forh 6f k;épiﬁérwr
chickens or pigs or sheep, each of which requires its own
techniques.

The archaeological evidence for animal husbandry may be
severely limited, and trailts characteristic of it are 4iffi-
cult to isolate. The most obvious trait is the faunal re- .
mains themselves, which may be i1dentified as those of domesf
’ticated animals. Other traits include harnesses and other
such trappings (unfortunately usually of a perishable na ture ),
used in conjunction with draft animals. Often people who
are primarily herders follow such a nomadic life that they
leave little if any remains that can be detected archaeolog-
ically. In short, the most dependable indications of animal
husbandry in archaeological remains are the faunal remains
of dcmesticated animals.

We may conclude that where evidence has been preserved
in the archaeological record, the sets of productive tech-
niques can be 1solated. However, in some cases there may bg
overlapping or marginal instances where these sets are im-j

‘possible to detect archaeologically. The irrigation of wiid
plants by the Great Basin Paiute and the reindeer herding of
' the Chukchi serve as two such examples. |

Within each production set, there are activities that
can be 1solated or factored out from the archaeological data.
These may be as specific as the collection of a particular

seed or shoreline animal food. However, generally the
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archaeoiogisf must lump thesé éctivities-ihfb éeed coliééf;
ing and shellfish gathering., These categories must come ffom
the archaeological data dnd represent only approximations of
"reality." These activities may be arranged with respect to
the ecological zones utilized by the prehistoric society, e.
g.; collecting of shellfish along the coastal shoreline, and
seed collecting inland. The latter may be distributed ‘
through more than one ecological zone, but this again must

be determined from the archaeological data.

Bcological Pose

The exploitation of. each ecological zone by means of a

production set is here termed an ecological pose. Each pro-

duction set can be used in varying ecological zones; an eco-
logical pose represents the functioning of a productlion set
within a given ecological zone. This concept of ecological
pose is an adaptation of Gearing's structural pose (1958:
1148). Gearing's statement is, in part, that "in every
humen community, a series of soclal structures come and go.

; recurrently." A structural pose is visualized as each re-i
current social structure. Similarly, in every human commuF

; nity, the production set may be seen as being adapted in dif-
ferent ways to the different ecological 2zones, and each eco-
logical adaptation of the production sets may be termed an
ecological pose., This is possible whether or not the pro-

- ductive activities are undertaken simultaneously, or seri-

ally, as in a seasonal round.
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‘Economic Focus

We have stated above that no people rely exclusively on
‘any one production set. On the other hand, most people rely
more heavily on one production set than on others. As Benef
-diot (1934: 237) has noted, any culture "makes use of a cer;
tain segment of the great are of potential human purposes
and motivations . o » o (and) any culture makes use of cer-
tain selected material techniques or cultural traits."
Herskovits (1948: 542) also noted a "tendency of every cul-:
ture to exhibit greater complexity, greater variation in the
institutions of some of its aspects than in others." 1In
most studies of primitive economy, where socleties may be
classified on the basis of their most important economic ac-
tivities; this kind of selection and focusing on certain seg-
ments is noted (Forde 19503 Herskovits 1948: 247=52)., In
other words, the production sets are not of equal importance
in any given economy. One production set is generally of
greater importance and is found to be more complex. The
most important production set is termed herein the economic.
foous. |
‘ Here an analogy is drawn from Herskovits® cultural fo-z
:ausconoept(19452 164-5; 19483 542=-53). Herskovits makes thé
following statements regarding cultural focus.and it is as=-
sumed herein that these apply equally to economic focus:

A people's dominant concern may be thought

of as the focus of their culture; that area
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rof'aétivify'or belief where'the gréateét
awareness of form exists, the most dis-
cussion of values is heard, the widest dif-
ference in structure 1s to be discovered
| (1945: 164=5).
Again,
We ocan state that the greatest variation
in custom, ma:..ifest in the greatest ocom-
plexity of form can be looked for in the
focal aspect of a culture, and that this
represents either potential or achieved
cultural change (1948: 544).
Cultural focus, we are told, operates for either sultural
stability or cultural change, under different circumstances:
o ¢ o o Where cultures are in free contact,
the focal aspect will be likely to be the
one where the new elements are most hos-
pitably received. On the other hand, in
situations where one people is dominated
by another, and pressure is brought against
customs lying 1n the focal aspect, retention
will be achieved by devious ways (Herskovits
1948: 550).
‘ This generalization does not, however, take into con-
slderation all of the possibilities regarding culture con-

tact and its influence on the sultural focus. Herskovits
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himéeif (1948: 547) notes an instance where the cultural
focus was destroyed. In this case, the sacred buffalo cult,
which is the cultural focus of a Toda village, was destroyed
when the British took over the sacred dairy of the village.:
Because of the loss of cultural focus;, this vililage alone has
taken to ralsing potatoes and keeping cattle as well as buf=-
faloo This represenﬁs a conslderable number of foreign
traits. In contrast, the other Toda villagesz continue to
maintain ritual, retain the o0ld economic pattern, and remaiq
relatively impervious to forelgn ways. |

Loss of cultural focus could also result from non-
cultural factors, for instance when disease and drought re-
move large segments of a population and destroy plant and
animal resources. In such cases;, cultural focus may not aiqd
in determiﬁing the direction cor rate of cultural change, al-
though some influence may still be exerted through mechanisms
of transference.

The concept of cultural focus is one of limited use,
Einoe change of focus cannot be explained sul generis. The§
concept of cultural focus has been criticized by Nash (19575
149):

The explanation of persisting features of
non~-Western cultures in situations of ac-
culturation is frequently made in terms
which approach tight and seemingly irre-
ducible tautologies. Such theoretical
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ndtidﬁs“as e o o o 'cultural focusf,r
and similar conceptions purport to ex-
plain why, for example, elements of
aboriginal religion have survived in
one Mexican community and not in an=-
other + « « « This kind of explanation
rests on the 1dea that some parts of
culture or of a culture, are in them-
selves more 'viable', more resistant
to change or modification than other
parts. Since the viability of a cul-
tural feature is only judéed after the
fact of its having persisted while other
parts of the culture have been lost or
undergone change, the explanation is of
necessity either a sterile labeling of
parts of culture or an empirically meaning-
less tautology.
This characterization of cultural focus is erroneous.
For Herskovits stated (1948: 543) that the "hypothesis of
- cultural focus refers the dynamics of culture to the only
instruments through which change in culture can be achieved-;
the individuals who compose a socliety where a way of life is
undergoing change," and he criticized the "culturologists"
for disregarding the psychological factors involved in cul-
ture change. The interrelationships between the psychological
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,faoﬁofs invélve&léhd‘Bﬁitﬁral factoré which expléihkéﬁéﬂ

%funetioning of cultural focus in an acculturative situation

‘are olearly outlined by Herskovits (19483 544):
The things that outstandingly mark the cul-
ture of a people « « « . 8lso tend to domin-
ate their lives. Because such matters are
important to them, people will think and
talk a great deal about personalities; events,
and possibilities lying in this aspect of
their culture. As a result of this interest
and the concomitant discussions that are car-
ried on, possibilities for realignment will
emerge, and emerge with enough frequency so
that resistance to the idea of something new
will be lessened. It is apparent that a
suggestion of change in a phase of 1ife that
is taken for granted and seldom discussed
will meet with greater resistance than in
one where the phenomenon is under common
discussion, and various possibilities in its
form and function are thus constantly being
suggested. In the former instance, the seed
falls on barren ground; in the latter, the
soil is fallow,

Herskovits thus sees a functional relationship betweeﬂ

individuals, culturally inherited dominant "interests," and
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aiternatiﬁesAﬁr;séﬁﬁed to fhe 1ndividﬁals, éémén expiaﬁﬁgigﬁ
for direction of culture change. It is herein assumed that

é concept of economic focus, similar to that of cultural foc-
ﬁs, may be constructed by analogy.

Economic foous may be considered to designate the ten~
aenoy for every economlc system to exhibit greater complexity
énd greater variation in the ecological poses of one of its;
production sets than in the others. All societies have a
fendency to specialize in the field of economy. This spe-
c¢lalization may be seen in the greater emphasis placed on one‘
production set. Within that production set greater complex-
ity of technology and greater variation in the utilization
of environment 1s observable.

A production set may be shown to be relatively more com-
plex or varied than other sets by the number and complexity
of tools used within it. The number and range in size and
form of projectile points or of manos and metates may be tak-
en to indicate complexity and variation within a set. The
number of ecological zones exploited (i. e., number of eco-g
logical poses) by a production set also indicates complexitj.
The economic focus can thus be said to correspond to the pro-
duotion set which contains the greatest number of ecological
posesland greatest number, complexity and variation of tool
types.

Unfortunately, archaeological data often 1limit the pos-
éibilities of inferring the relative degree of complexity or
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:variatioﬁ»Sfohé brbdﬁétion sets. VFof exampie;“iﬁrfﬁé"ééi:}
lecting set, the gathering of various types of grass(seeds |
;and pine nuts; representing several ecological zones, may all
‘be represented in the archaeological remains by the same tool
;types; as manos and metates. Under such conditions, the f
iaroheeologist must treat them as representing a single eoo-f
logical pose. Further, certain production sets, by thelir :
‘very nature; include a very limited number of ecological
gones=~cultivating and animal husbandry, for example. The
arohseoclogist must therefore consider the inherent eoologicél
limits of any given production set.

In similar fashion, an economlec focus may have a rela=-
tively simple tool assemblage. The possible elaboration of
8 mano is severely limited by its funection, for example., The
archaeologist must consider what is required of the tool and
how much it is elaborated beyond the requirements, how much
it can be elaborated beyond them, how many different varia-
tions of the basic tools occur, and finally, how these qual-
1ties of the technology of the various production sets com=-
pare with one another.

Another variable that may be considered is productivity.
'The production set which results in the greatest food supplj
‘may or may not fall within the economic focus. It is con-
ceivable that in a society where the foous coincides with
elaborate hunting technigques and eqﬁipment of the men, the

greatest food supply nonetheless could come from the collect-
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3ing or cﬁitivatinéﬂactivities'of the WOﬁen;'ﬁéihguéiﬁpié |
. technology. Furthermore, productivity of two or three pro;
iduction sets may be equal or nearly so, or at least appear
‘that way to the archaeologist. Economic focus and produc-
‘tivity are thus separate variables. However, as will be |
ishown below, there is a tendenoy for the economic foocus alsp
fto be the most productive set. ‘
| By following Herskovits' reasoning (1948: 542-53), we ;
‘may explore some of the ramifications of the concept of fce
‘ous. Economic foous is the production set in which the |
greatest manipulation of i1deas; environment and tools has
taken place. The result is seen in the greatest range of
variation, thus widening the range of choice of action. f. —
We may ask at this point, who is doing the manipulating ana
who 1s choosing the course of action? Obviously, we must
either refer to the individuals operating within the given
cultural milieu or reify or deify our concept of culture
and economy. The choice of action, the choice of what to
manipulate and how to do it, is made by the individuals.
fHowever, no individual is an isolated substance of creativi?y.
The cholce and its acceptance by the society as a whole také
'place within a cultural context. It is most probable that |
the choice of action and the manipulation will take place

in the segment of economy that is most often dealt with on

a conscious level, but this choice and its acceptance are

influenced by other factors: environment, technology, social
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structure and value systema The latter two afe”pooriimssﬁlk
trolled by the archaeologist and until techniques for their?
;econstruction can be deéeloped, they must be eonsidered es;
sentially uncontrolled variables.

However, if we accept Vogt's (1960:126) proposition th@t
”the less economic security a society has, the less deoisivg
will be soolal-structural and value system variables in shap-
1ng the course of events," then we may continue to speak
with some assurance about probability of diresction of eoonoﬁ-
i6 ohange, based on the interrelationships of environment,'

technology, production sets and focus,.

The Interrelationships of Environment,
Teshnology, Production Sets and Focus

We have stated that all productive techniques may be
divided into production sets (collecting, hunting, cultivat-
ing and animal husbandry) based on the assumption that each
production set represents an application of a complex of
i1deas, tools, and tool uses to a whole series of resources
in a variety of ecological zones (Fig. 1). The complexity
and variation which characterize the economic focus may be
‘the function of the number of ecological zones to which it
is adapted. That is, the more ecological zones to which a
production set is adaptved, the greater the diversity and
complexity of its ideas, tools, tool uses. However, vari-

ability and complexity in ideas; tools; tool uses are not

always immediately observable in archaeological remains.

-~
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Economic focus must be determined.mdre subjédfivéi}béndva
énumber of variables must be considered before the focus can
:be assigned to a production set. The set of greatest pro-
‘ductivity tends to equate with the economic focus, as will
"be shown below, but this is not always the case. However,
if the ocombination of greatest complexity of tools, great-
‘est number of tool types, greatest productivity and great-
"est number of ecological fooci fall within one production set,
that set can be said to be the economic foous. :

In applying this model; we may first project it against
a specific economic (i. e., cultural) setting and whole
production sets may be eliminated, such as cultivation and
animal husbandry. Secondly, the number of ecological zones
is 1limited when it 1s projected against the environment of
a given area. In this manner, the number of variables is
considerably reduced.

If we make the assumption that a culture operating at
a given time is expending an amount of energy equal to or
less than the intake of energy (the productivity of all
:production sets), then any decrease in productivity of an
.@cological pose must be compensated for by snother or other%
poses through either increase in productivity or inorease.‘
in number of ecological poses, or the population and/or
general cultural complexity will decrease. The population
‘density and general cultural complexity are two more vari-

ebles one must consider in the application of the model,
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‘but for the sake of eése of discussibn, theseAwili'bé466h¥”;
.sidered constant herein unless specifically stated otherwisé.

Inoreased productivity of existing ecological poses or:
:the development of new poses occurs as a recombination of
vthe 1deas, tools and tool uses of the existing production
;sets. That is, new comblinations of existing technology and{
gnew resources may be formed, or reinterpretation of tool us?
.may be applied to a new resource. These changes may be see#
‘as "extension" and reinterpretation of ideas regarding tools
and tool uses as applied to the environment. That is, there
develop new interrelationships between technology and the
environment which result in new methods of exploiting the
environment (i. e., changes in the realm of production).

The combination of existing technology with a new re-
source is illustrated by the Paiute of the Great Basin, who
in times of plenty did not use the seeds of the sagebrush,
but in years when other seed resources were not productive,
used sagebrush seeds for food (Forde 1950: 35). Presumably,
1f there were a permanent reduction in the productivity of |
the sources of other seeds, the sagebrush seed would have
been collected regularly. No special tools were required
for processing: 1t was merely redefined as a food supply
during times of need.

The reinterpretation of tool form and tool use in ap-
plication to a new resource is not so easily illustrated.

‘However, the introduction of the mortar and pestle in
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Southern California may represent the reinterprefation dfr
the form and use of the mano and metate. Its associated
use in preparation of acorns may have been introduced at
the same time and represent the extension of the "idea of
edible resource™ to a new foodstuff.

To summarize briefly before following further the ram=-.
ifications of this model, we have made the following assump=-
itions and postulates: |

l, It is assumed that within a production set, pro-
ductive techniques are related through a complex of tools,
tool uses and 1deas, regarding the use and forms of tools.

2. It is postulated that 1f the productivity of an
ecological pose is reduced, it will be compensated for by
increased productivity in other poses, population and gen=-
eral cultural complexity being held constant.

3. It 1s postulated that the economic focus 1is the
production set about which most conscious thought and ac-
tivities coneerned with productive techniques are centered
and the economic focus 1s therefore the set most likely to
change under conditions where cholces can be freely made.

If the ahove are true, it follows that the economic
focus will increase in productivity if an ecological pose
elther inside or outside the economle focus 1s reduced in
productivity., Therefore the economic focus will tend to be
the most productive production set as well as the most com=

plex and variable, since it i1s the place where compensation
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1s made for reduced productivity in other ecological poses.

The economic focus as presented in this model indicateé
:the probable direction in which economic change tends to v
;move. However, under certain circumstances, the economic
Iroous may change from one production set to another. This
‘change of focus may be attributed to causes orliginating out~
Eside the economic system, or to internal influences of a |
Edevqlopmental na ture.

External influences that result in changs of economic
focus may be viewed as either increasing productivity in
production sets other than the economlc focus, or decrsasing
produstivity of the economic focus. We may postulate that
i1f all or most of the ecological poses of the economic focus
are being redusced in productivity, there will be a tendency
for new ecological poses in other production sets to be cre-~
ated, as well as for an increase of productivity of already
existing ecological poses lying outside the focus. In other
wofds, if productivity of the focus is severely limited, there
will be & tendency for individuals to spend more time manip-
ulating ideas and tools and tool uses of production sets out-
side the focus. If such a development occurs, the direction
of change cannot be predicted without taking into considera-
tion the relative complexity and productivity of the other
production sets and their relationship to the environment.

If an efficlient innovation is made in a production set

other than those of the existing economic focus, the focus '
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may change to that set. The Pawnee (Strong 1935} Wed01“195§}
may illustrate this kind of change. Prehistorically, the
Pawnee (Upper Republican Culture) may be considered primarily
hortieculturalist (cultivating foocus), with a secondary pro-
duction set of hunting, which 1noluded hunting of small game
jin the river bottoms and large game along the margins of the
jPlains as two ecological poses. An extended decrease in |
;ainfall severely limited the productivity of cultivating
auring protohistoric times., During the same psriod the

horse was introduced. Given the horse, the great bison

herds were relatively easily accessible and highly produc-
tive in terms of food and material for tools, clothes, etec.
During the historic period, the cultivating set was complete-
ly overshadowed by the seasonal buffalo hunts, to such an
extent that the "permanent villages were occupied only long
enough to plant and again to harvest the crops" (Strong 1935:
298). Thus, the economic focus changed from cultivation to
hunting because of environmental pressures adverse to cul-
tivating and the simultaneous introduction of the horse,
which ultimately increased productivity and complexity of the
hunting set.

Another way in which the economic focus may shift eso-
namic sets is by the introduction of a highly productive in-
novation or series of innovations from an external source
which leads to a new production set which then becomes the

focus. This may have been the pattern for the introduction
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of horticulture into the Southwest and the Mississippi Valley,
All the ramifications of this model cannot be exhausted
here, but another dimension to the model may be pointed out.
if an ecological zone is being utilized by two or more pro-
duction sets, there is the possibility of very definite and
gonsistent relationships between these sets,; that may make
?or a regular pattern in the change of the economic foous.
?or example, in the oak forest of Southern California, the
?oorn and seed gathering represent an ecological pose of thq
collecting sets deer hunting represents an ecological pose ’
of the hunting set. These two poses are complementary when
operating in this ecological zone. However, if the acorn
supply is reduced, the number of animals that feed on them
will also decrease. Therefore, when the acorn-seed gathering
ecologisal pose decreases in productivity, a compensatory in-
erease in productivity will probably not occur in the deer
hunting pose. On the other hand, if the animals feeding on
the seeds are severely decimated, a compensating increase in
produc tivity may well come in the acorn-gathering pose, since
the animals no longer compete with man for seeds and acornsa.
These kinds of ecological relationships clearly 1limit the

directions in which change of economic focus can ceceur.

Pose and Set Fulfillment

If we turn now to internal influences that may result

in change of economiec focus, we find the possibilities are

more limited and more hypothetical, virtually unrecorded in
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Aanthropologioal literature. If impetus for changé doeéwhdt

- come from outside the economic system, then it is more likély
| that change will cccur in the economic foocus than in the
other production sets. Thls postulate might be adequate it
the ecological zones and techniques of production sets werq
limitless. They are not, however. Theoretically, given aj

| set of produstive techniques operating in an ecological zo#e,
| a maximum productivity may be reached beyond which produo-i
tivity cannot pass without a change in the basic "ideas,
tools, tool uses" of the production set. This phenomenon
may be called pose fulfiliment. Theoretically, this could
happen in all ecological poses of a production set and set
fulfillment would be achieved. It 1s also theoretically
possible for all sets to reach maximum productivity and

economic fulfillment would occur. These phenomena are most

likely to be approached in desert or arctic regions, whege
food resources are scarce and ecological zones limited to a
very small number.

If the economic focus is approaching set fulfillment,
it implies that the existing complex of "ideas, tools, tool
uses" is reaching its maximum efficiency, and as a result
one of two kinds of change may occur. First, the concern
with alternatives within the set may decrease because none
of the new ideas i1s more efficient and efforts to increase
productivity may shift to & new production set, thus chang-

ing the economic focus. Secondly, if man continues to
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manipulate "ideas, tools, tool uses" of the economic focus
‘even though 1t is approaching its maximum potential, the
ideas, tools, tool uses may be substantially changed and a
jnew economic set developed which would then become the
economic focus.

This latter means of change may be illustrated by the
‘development of horticulture from the collection set. As
;the collecting of vegetable foods 1ncreased in productivity;
iand complexity, manipulation of "ideas, tools, tool uses" |
resulted in & means of food production through protection
and care of the resources before harvesting. This kind of
development may be illustrated by certain "contemporary
primitives" who were masters in the techniques of food col-
lecting. The Great Basin Paiute on one hand irrigated cer-
tain wild plants (Forde 1950: 35), and the Australian
aborigines threw the peelings and shoots scraped off in pre-
paring wild yams, in a place where the soil was black. They
would return to this "wild" yam patch the following year to
harvest the yams (Linton 1957: 90). This means of developing
a new economic focus may also be represented by cultural
development of some of the pastoral nomadic groups of Asia.,
It seems possible that reindeer domestication could have re-=
sulted from a similar sequence of events from hunting to
protecting and so on.

Finally, it seems possible that when maximum productiv-

1ty of the economic focus is approached in an area where

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ecological zones are few in number and resources rélativeiy
scarce, a state of economic stability may ensue, since all
the productive sets may be approaqhing maximum potential

:and there is little opportunity for an increase in efficiency
of exploiting the environment with the given technology.

This situation may have occurred among Indians of Baja

California and the Bushmen of the Kalahari Desert.

With this final example, we may now assert that the
'model, while not describing change in any particular in-
‘stance, may be used as an analytical tool to aid in the test-

ing of hypotheses regarding changes in economlc patterns,
Furthermore, 1t does not necessarily explain change in tsrms
of the economy 1tself, but in terms of interrelationships
between individuals (as implied in concept of focus), tech-
nology, environment, and esonomic production. Variables
from other aspects of culture other than economics and tech-
nology have not been considered, and therefore the model has
1imi ted value. As stated sbove, the probability of accuracy
in anglysis of change decreases proportionately with the |
degres of economic security of the society. The more man
controls his environment the less accurate the model becomes.

The greatest value of this model probably lies in the

fact that it is analytical, not descriptive, and that it
presents a series of hypotheses to be tested. In the fol-
lowing chapters, it 1s proposed that such hypotheses will be

tested using cultural material from western San Diego County

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



63

and neighboring Santa Catalina Island.
We have seen that the La Jolla culture may be viewed
as extremely conservative, exhibiting a basically uniform
- economioc pattern for approximately 5000 to 6000 years. For
the duration of the la Jolla pattern (pattern hereafter re-
.rers to economic pattern, unless otherwise stated), impor=
~ tant and far-reaching environmental changes occurred that |
; undoubtedly brought pressures to bear on certain of the | f
5 ecologlcal poses. However, in some instances, instead of |
~ economic changes occurring to meet the changes in environ-;
mental situation, the economic pattern remained basically
the same.

Before stating the hypotheses to be tested, it seems
necessary to reiterate that the La Jolla development was
virtually isolated culturally in that cultural stimuli-from
other areas had to cross great stretches of desert or filter
through the narrow channel along the coast; which at 7000
years ago and for & perilod of several thousand years' time,
exhibited a culture very similar to that of La Jolla. '
Therefore, the introduction of new traits was held to a min-
imum and consequently the introduction of new traits from .
outside the area does not constitute a great problem in
terms of an uncontrolled variable.

The above model forms the bases for several hypotheses,
not all of which can be tested by materials on the San Diego

Coast. The hypotheses to be tested are stated below, follow-
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ing a series of basic assumptions and postulates of the modql
that lead up to them.

Given: A culture operating at any given time is expend-
ing an amount of energy equal to or less than the Intake of
energy provided by all of 1ts production sets.

Given: All economic systems have a production set
which 1s more consciously manipulated and thought about thaﬁ
bther production sets. This 18 termed the economic foocus. 1
| Given: Because the economlie focus 1s most consciouﬁly;
hanipulated it 1s most susceptible to change in a situation
where free choice is possible.

Hypothesis 1: If the productivity of an ecological
pose 1is reduced, this reduction will be compensated for by
increased productivity 1in other ecological poses or the
population and/or general cultural complexity will decrease.

Hypothesis 2: If the reduction of productivity in one
ecological pose 1s compensated for by increased productivity
elsewhere, it is more probable that such increase will occur
in the economic focus than in other sets;, unless the in-
creased productivity is limited by external factors and the‘
condition of free cholice no longer exists.

Hypothesis 3: If the productivity of the economic
focus 1s severely limited in all or most of its ecological
poses, 1t 1s probable that a new focus will develop in a

potentially more productive production set.
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In the following chapters, the environmenté and cﬁi;’
tural remains are reviewed and presented with an orientation
toward the above hypotheses. In the final chapter, the se-.
queﬁoe of environmental changes and cultural ochanges 1s
summarized and the hypotheses presented here are tested in

terms of the empirical evidence from the San Diego Coast.
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Chapter iv. Changing Ecology of the Coastal Province:

The Plant Succession

In San Diego County, the Peninsular Range of the inter=-
ijor, a granitic mass uplifted and now eroded, forms the
boundary between two me jor ecological zones. This range of.
?mountains drops steeply to the desert on the east, while th;
western slopes, gentler and interrupted by the Black Moun=
taln Volcanios, extend to the coast. The western aslopes of:
the Peninsular Range in San Diego County can be divided into
two physiographic provinces; which correspond to two less=-
pronounced ecological zones. Using the Blaok Mountain Vol{
canios as the dividing line, the broad, flat=-topped ooastai
plain is found to the west and is herein referred to as the
Coastal Provinge., To the east lies the most mountainous and
irregular Inland Province (Fig. 4). The La Jolla Complex
13 1limited to the Coastal Province (Warren and others 1961).
The ecology of that province is therefore of primary imporé
tance to an understanding of the historical developments of
the La Jolla Complex.

The Black Mountain Volcanics, more recently termed the
Santiago Peak Volcanics (Larsen 1948: 22-7), are exposed in
a north-northwesterly trending belt that is over 80 miles
long and generally less than 5§ miles wide, although approach-

ing 10 miles wide in some localities. These crystalline rocks
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are "mildly metamorphosed volcanic flows, breccias, agglom-
erates and tuffa, with some interlayed fine-grained argil-
laceous sedimentary beds" (Jahns and Lance 1950: 7).

The terrain of the Coastal Province represents primar-
1ly a series of wave-cut terraces which have been carved
into conglomerates, sandstones, siltstones, and shales of
? Cretaceous, Eocene, and Pliocene age. Although often grouﬁed
- with the Peninsular Range, these terraces form a segment of
- a narrow coastal plain whichhag been dissscted by streams
draining to the Pacific from the mountainous regions to the
east (Hertlein and Grant 1954: 53).

The terraces range in elevation from sea level to more
than 800 feet, and cover a strip up to 14 miles wide. These
terraces are narrowest at the northern boundary of San Diego
County, where they are represented by several "interrupted
shelves along the coast, and become wider and better defined
in the vicinity of Oceanside and then continue southward in
a belt with an average width of about 12 miles" (Holmes and
Pendleton 1918: 2510). The terraces north of San Diego
County, except for the Los Angeles Basin, are narrower
(Putnam 1954:¢: 45-8). and do not form the broad, continuous
coastal plain present on the San Diego Coast. The San Diego
coastline has only two promontories, Soledad Mountain at Ia
Jolla, and Point Loma at San Diego. There are also two em=~
bayments: Mission or False Bay, between Soledad Mountain

and Point Loma: and San Diego Bay, protected by Point Lnna,
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the Silver Strand, and Coronado and North Islands.

Most of the valleys crossing the terraces have flattish
floors above which steep walls rise abruptly for 150 or more
feet. The flat floors have evolved as a result of aggrada-
tion of gorges that extended to below the present sea 1evei.
‘Probably during the glaclal stages, when the sea level was
flowered, the streams cut through the relatively weak sedi-
‘ments of the mesas to meet the lowered shoreline. Since the
end of the last giacial advance, the ocean has risen and thé
valleys have been aggraded, possibly by as much as 200 feet
in some cases (Ellis and Lee 1919: 33). The depth of the
Ti juana Valley has been determined by a geological survey
in connection with underground water studies, and it was
shown that the bottom of the valley fill was as much as 120
feet below mean sea level (Hertlsin and Grant 1944: 28),

Carter (1957: 9, 189) postulated that the stream vallejs,
converted intc small bays by the post~glacial rise in sea
level, provided an abundant supply of shellfish for prehis-
toric populations. This hypothesis is supported by the ‘
presence of shell middens around the now aggraded valleys
and ecologically highly variable lagoons that no longer sup-
port shellfish,

However, there are conflicting interpretations of the
post-glacial sea stands which, if resolved, would throw ad-
ditional light on the ecology of the post-glacial bays and

lagoons of the San Diego Coast, and the prehistory of that
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area. Shepard,qéuess, Moore, ahd Curray maintain that hb |
post~glacial sea stand occurred higher than at present, tha§
following the glacial retreat the rise in sea level was rap-
id but decreased in rate about 5000 years ago (Shepard 1956:
Shepard and Suess 1956; Shepard and Moore 1985, 1960; Moore:
51955; Curray 1960). Antevs, Flint, Zeuner, and Fairbridge,
‘on the other hand, maintain that higher sea stands have oc=-
ourred during post-Plelstocene times. Flint (1953) and An-;
‘tevs (1954) believe that a higher sea stand occurred 4000 t;
7000 years ago, during the climatic optimum or "Altithermali"
Zeuner (1958: 97-9) feels that a sea stand at least as high.
as at present terminated circa 5500 years ago, and that a
sea stand 8 to 9 feet higher than at present occurred 2000
years ago. Fairbridge (1958) goes even further, outlining
four sea stands exceeding that of the present. During the
period that Fairbridge considers to be the maximum of the
climatic optimum 5000 years ago, he postulates a sea stand
of 10 to 12 feet. A second sea stand of 10 feet 1s postu-
lated for the period between 3900 and 3400 years ago, and
sea stands of 5 to 6 feet and 2 to 3 feet are suggested rof
2300 and 1200 to 100 years ago, respectively. |
There appears to be a growing body of data to support
a relatively stable coast in western San Diego County duriﬂg
post-glacial times. Hubbs and others have reported on two.
sites on the San Diego Coast that now slope belpw or can be

inferred to have sloped below present sea level, One is
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dated at 3700 + 200 years (Hubbs and others 1960: 204;'”“
sample LJ-19). The second has three "occupation streaks"
dated at 950 * 200, 1450 + 200, and 2100 # 200 (Hubbs and
others 1960: 208-9, samples LJ-34, -37, -38). In addition
to the above sites, Hubbs and others also reported subtidal
peat recovered at 2.0 m. below mean sea level, dated at ‘
4230 + 200 years (1962: 212, sample 208), and marine shell#
éin Batiquitos Lagoon from 10.01 to 10.45 m, and from 5.24 ?
to 5.61 m. dating at 6320 + 250 and 3400 + 240 years re-
spectively (1962: 233-4, samples LJ-333 and ~38l1). In com-
menting on the Batiquitos Lagoon dates, Hubbs and others
stated that "the data are consonant with the idea that the
lagoon, now completely unproductive of shellfish, remained
baylike and productive of shellfish for at least six millen-
.1a, probably in large part because of the continuing rise of
sea level . . . ." (1962: 233),
Either the fluctuating sea stand or a rapid rise in
sea level followed by a more slowly rising sea level, could
- have resulted in the aggradation of the valleys on the San
4D1ego Coast, However, 1f the fluctuating sea stand as
postulated by Zeuner or Fairbridge resulted in significant
change of the environment and fauna of the bays at the
mouths of the rivers and streams on the San Diego Coast,
such changes should be reflected in the faunal remains in
the middens dating from these periods. Such is not the

case, however. The rising sea level postulated by Suess,
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Shepérd, Moore, and Cﬁrray apparently best.fité the siﬁﬁétion
reflected by the data now available for the San Diego Coasti
| It becomes clear that in this geological setting, the ?
eustatic and climatic changes during post-glacial times, in
conjunction with the geological process and ecological
changes which they precipitated, amounted to considerable
‘pressures for change in the basically gathering La Jolla
:Complex. Following is an attempt to reconstruct the eco-
:logical changes that took place within this geological set-
jting. The ecological zones as they existed at the time of
European contact are first established, and these zones are
then projected against the climatic changes of post-Pleisto-
cene times as we now understand them. On this basis ecolog-

ical changes are postulated.

Ecological Zones

Aschmann (1959: 50-1) divided the Coastal Province into
two "ecological zones" as seen "from the Indian standpoint."”
' These zones are termed the "Coastal Zone" and the "Alluvial
Valleys and Included Hills." The Coastal Zone for Southern
‘California in general, we are told, included a strip extend-
ing about one-half day's journey inland, and all of the off~-
shore islands. Aschmann states that this zone was rather
heavlily populated, with archaseologlical sites indicating
"substantial stratigraphic dapth" (1959: 50-1).

The zone called Alluvial Valleys and Included Hills is

desoribed by Aschmann as including ". . . . the extensive
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:éoastal iowlandé, such as those around Los Anéeles 6r»0xnaf§,
iand narrower valleys such as that of the Santa Margarita Ri%-
er" (1959: 51). From these lowlands, the Indians exploited
the adjacent hills. The gallery forests and edible roots, |
stems, and seeds along the streams, and the animal 1life that
was attracted to such localities, were important resources,:
:as was the combination of valley grasses and herbs, and val-~
‘ley oaks, growing on alluvial soils. Sage scrub and chap- :
arral were likewise explolted where they occurred in the
more broken country. :

Excluding San Diego Bay and Mission Bay, which must bé
considered separately, the coast of San Diego County is
straight with sea cliffs that drop steeply to a relatively
narrow beach, a condition not conducive to the development
of a maritime economy. The bays once formed by the streams
and rivers that ecut through the o0ld terraces have not silted
in and form salt marshes. Generally, the beaches at the
base of the sea cliffs are narrow and lack vegetation.

The Coastal Strand plant community (Munz and Keok 19493
‘Asohmann 1959) that ooccurs on coastal dunes and sandy beach=-
:es, 18 a low or prostrate growth and of ten succulent. This
composition is limited to the ecological situation of rela-‘
tively low rainfall but high humidity and a great deal of

':fog. The Indian population, ethnographically and proto-
historically, was dense in this zone throughout most of the

Southern California coast. However, north of Mission Bay inm

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



San Diegd Countj; the coastal‘éfrand was‘almdstrnon—existegt

except at the mouths of streams and rivers, and perhaps in

.modified form along the tops and talus of the sea cliffs.

Neither of these locations has produced many late prehistor-
ic or protohistoric sites, and two explanations for this

paucity of late sites present themselves. First, fresh

'water is severely limited to small seeps or springs. The
fnearest fresh water is sometimes 2-3 miles distant and oc-

:casionally as far as 5-6 miles inland. Second, there 1is

little in the way of food resources here except the offer-
ing of the sea and of the nearby coastal sage scrub and salt
marshes. Even the beaches generally lack the rocks upon
which the easily gathered mussels cluster and do not support
an abundance of Tivela and Donax.

In the Coastal Valley behind the coastal strand, a
limited number of halophytic species characterize the salt
marsh community. This plant community is limited largely
to the mouths of coastal valleys and may extend from less

than a mile to more than 4 miles inland. This community

offered the native population virtually nothing in terms of

food plants or assoclatsd animals, although these marshes

: may have been'a ma jor source of salt for the Indians. Fages,

~as early as 1769, described these coastal marshes, stating:

that the seas "penetrated between the hills through several

- channels where salt is deposited in abundance" (Priestly

1 1937: 5).
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T4
Two remaining plant communities described by Munz and
'Keck (1959) and Aschmann (1959), falling within the coastal
feoological zone as well as other, inland zones, are the |
Coastal Sage Scrub,and Chaparral. Coastal sage scrub is
.composed primarily of semi-shrub plants, 1-5 feet tall,
smaller and more widely spaced than chaparral, and may ap-§
épear to be impoverished chaparral. It generally occurs in?
gdry, rocky and gravelly slopes below 3000 feet and below t&e
’chaparral. Coastal sage scrub appears to have been found |
over much of the ancient sea terraces. Where the terraces

are not now under cultivation or housing developments, this

plant community often occurs.

An even wider distribution for grasses 1s suggested for
these terraces in Father Crespi's description of 1769,
Father Crespi journeyed northward from San Dlego Bay, across
the back portion of Kearney Mesa, to Soledad or Sorrento
Valley. He described the region as follows: "We ascended
a large grassy hill all of pure earth, and then found our-
selves on some very broad mesas of good soft ground all
covered with grass, not having encountered a stone since
‘leaving San Diego nor any other trees than those spoken of
in the preceding valley except that here aﬁé there we saw
‘'some very small oaks and chaparral” (Bolton 1927: 122).

Father Crespl mentions grassy mesas, sometimes covered
‘in part by "young oak," rosemary, and other shrubs not kmown

‘to him. These shrubs may well have been the coastal sage
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%écrub,”bﬁt 1ﬁ does not appear to have been found as éxtéﬁ;f
;sively as the grasses. Regarding the food potential of the
?coastal sage scrub, Aschmann states: "This is a widespread
:but not a productive plant community for Indians, and arch-
aeological sites are few" (1959: 37).

Chaparral is composed of small trees and evergreen
' shrubs, and 1s found from about 1000 to 4000 feet on the
%west slope of the Peninsular Range. The lower margins are:
Esometimes degraded and appear like the coastal sage scrub,. .
In moist localities, live oak and grasses may be included
and on the upper edge, yellow pine and big cone spruce ap-

pear in clumps. This community possesses a diversity of

species, but chamise (Adenostems fasciculatum) is almost al-

ways the most abundant plant. Probably the most important
plant of this community in the Indian economy was the scrudb
oak. However, other plants such as yucca and wild chep?y
were probably also used. Chaparral and coastal sage scrub
were both heavily populated by game animals, including abun-
dant rabbits and hares, antelope, squirrels, some deer and

bear, and birds.

Another element found in the coastal sage scrub com-
munity but not discussed by Aschmann (1959) or Munz and Keock
' (1949) 1s the Torrey Pine. The Torrey Pine (Pinus Torrey-

ana) is a prolific annval seeder, with large heavy seeds
that may be eaten raw or cooked. This pine may have been of

sonsiderable economic importance to the aboriginal population
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and as a reiidtual sténd‘it is imporfant for'an ﬁﬁderétahd;
ing of ecological changes of the past,

If the coastal strand, coastal salt marsh, coastal
sage scrub and chaparral are all that are represented in
the Coastal eoological zone described by Aschmann, it may
be said then with fair certainty that the late prehistoric
population was very small and probably lived in thils zone
bnly seasonally, as part of an annual round of economic ac-é
iivities. Late prehistorioc archaeological sites and histor@
1o (ethnographically known) sites are almost entirely lack-
ing for this portion of the Coastal Province.

On the other hand, the Alluvial Valleys and Included
Hi1lls zone presents a somewhat different piscsture. In addi-
tion to the chaparral and coastal sage scrub communities,
this zone includes the fresh water marsh and valley grass
lands plant communities, The fresh water marsh community
is generally found in river bottom lagoons and near the
coast, in back of salty areas. These marshy areas are reg-
ularly flooded by fresh water, which supports a variety of
reeds and rushes. The plant community is often widely
scattered and varies with local topography and drainage
conditions. Not infrequently, trees such as willows and
poplars border the grasses and rushes. Such locations were
reported by Crespi (Bolton 1927) for several coastal val-
leys in San Diego County

Valley grass lands plant community was also noted by
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| early explorers. These were originally covered by bunch

; grass such as\Stipa pulchra, S. cernua, and Arislida divqgif
; cata, but these have bLeen replaced by annual species of |
Bronus, Festuca, etc. This is a subtropical, open, treeloés
| grassland, widely found along the Southern California coas#.
- Although poplar, alder, and other trees including oak were;
? noved along many stream courses by early explorers (Boltong
: 1927), grasslands were also noted in these valleys. The Sén
E Dieguito Valley, described by Crespi in 1769, Qas cited fo%
| 1ts lack of trees: |
All the land 1s level, very verdant, with
much pasture, many wild grapes and other
herbs. To the south of this valley there
are three large pools and to the north,
according to the story of the explorers,
there 1s a very verdant arroyo and some
other very large pools . . - . The hills
that surround this velley are not very
high, and are all of pure earth, covered
with pasture, the only thing lacking to the "y
site being trees (Bolton 1927: 126).
The valley grass land community often lies at slightly
: higher elevation than the fresh water marsh, but small is-
- lands of fresh water marsh may occur in the valley grass
' land community. Both communities are found just back of

' the coastal salt marshes in the flat, low-lying valleys
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"along the San Diego Coast. Both the valley grass land and
jthe fresh water marsh provide a variety of edible plants as,
Ewell as fresh water, making them more attractlive for human -
- occupation than the plant communities of the Coastal zone.
If the valleys of the San Diego County coast "such asj
that of the Santa Margarita River" are not included in the
‘Coastal zone, it 1s quite clear that the population of thii
 zone farther north, above Mission Bay, must have been exoe%d-
ingly small., The coastal strand and coastal salt marsh, ié
addition to being small in area, were apparently little
used, lacking fresh water and productive plant communities
as they d4id. The Alluvial Valleys and Included Hills zone,
on the other hand, was close enough to the ccean to make
the produce of the beach and sea accessible, contained
several plant communitiea which were all more productive
than those of the Coastal zone, and had fresh water.
Ethnographic records produce very few villages 1in the
Coastal Province as a whole, with even fewer in the Coastal
ecological zone. Archaeology has not done much better, in
terms of late prehistoric sites. The early historic records
appear to be of the most value here, making 1t possible to
get somes idsa of ths pcpulation size and the distribution |
j of the villages. Father Crespi (Bolton 1927) wrote one of
the more detailed accounts, listing villages and often giv-
" ing estimates or actual count of inhabitants. The less de-

tailed jJournals of Fages (Priestly 1937) and Cosfanso (van‘
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‘Hement-Engert and Teggart 1910; Teggart 1911) support
;Crespi’s account. Father Crespi noted 12 villages with
ipopulations ranging from 15 to over 100, between Soledad
:Valley and San Juan Capistrano. One of these villages was
;uninhabited.

The route taken by Father Crespi, as closely as we canj
’dotermine, varied from about 1 to 5 miles inland between Saﬁ
Diego and San Juan Capistrand° The portions of the valleysé
‘described by Crespi vary from the treeless grass land in thé
;San Dieguito to valleys full of alder and oak. Fresh wateri
in ponds or running streams, is always present in the valleys
but never in great bodies. The villages in those valleys
appear to be located behind the salt marshes, in the areas
of fresh water marsh or valley grass land. This pattern of
village location has been substantiated by an archaeological
survey of a portion of western’San Diego County. After not-
ing extreme paucity of late, pottery-bearing sites, it was
conoluded that late sites are located at the back of the
lagoons where fresh water was present, or on the few bays
iand inlets on the coast proper, where fresh water was ob-
tainable and where shellfish and fish could be taken (Warren
and others 1961). A later investigation of Batiquitos ILa-
jgoon supported this conclusion (Crabtree and others 1963).
| Father Boscana, writing in 1822, recounted (in Harring-
‘ton 1934: 62) that 15 rancherias or towns were founded by |

~the first settlers of the canyon of San Juan Capistrano and
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1ts environs: "It also should be noted that since these
Indians never lived fixed in a single place, but moved from

time to time from one place to another depending on the

jseeds, there were always some unoccupied rancherias," Thig
‘kind of seasonal occupation may explain the uninhabited viﬂ-
élage reported by Father Crespi on Agua Hedionda Creek (Bolﬁ
jton 1927: 128) and suggests that part of the coastal popu-j
glation may have been migratory and spent the greater part ‘
‘of the year away from the ocean.

The existence of salt marshes at the mouth of nearly
every ma jor creek or river that fed directly into the ocean,
presumably created a shortage of drinking water in the
Coastal ecological zone. This shortage of potable water
plus the unproductive plant communities were important fac-
tors in causing the population of the Coastal Province to
be concentrated behind the salt marshes, in areas of fresh
water marsh and valley grass land. But apparently even
here, the population was kept relatively small, perhaps

‘partly because of limited fresh water.

Turning now to San Diego Bay and Mission Bay, special
attention must be given these two areas because they repre-
sent the only productive portion of the Coastal ecological

;zone. The shores of both bays are now under part of the :
modern city of San Diego, but it 1s assumed that much of
the shoreline originally represented the coastal strand=-

salt marsh plant communities. These bays are considered
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Qégﬁérétélj from the remainder of the'SanuDiego coast ﬁéégﬁég
they also represent the only sizable embayments that would I
encourage the use of simple water crafts and the development
jof a maritime economy. Fresh water was always available !
jhere, unlike the remainder of this ecological zone.

That the waters of San Diego Bay were calm is attested:
to in Cabrillo's diary of his 1542 voyage: "While they were
=in this port a heavy storm occurreds but since the port is ;
good, they did not feel it at all. It was a violent storm
from the west-southwest and south-southwest" (Engelhardt
1920: 4).

In 1692, Vizcaino described San Diegu Bay as follows:
"It has very good water, many fish of all kinds of which we
caught many with seine and hooks. On land there 1is much
game, such as rabbits, hares, deer, very large quail, royal
ducks, . . . ." (Engelhardt 1920: 6). Vizcaino also re-
ported that while the ships were being repaired in San Diego
Bay, the crew dug wells "in the sand bank or island of sand"
where they camped. "When the sea was high the pools contain-
:ed sweet and good water: but when the tide went out the wa-
ter was brackish" (Engelhardt 1920: 6-7).

Members of the crew also went to investigate Point Lomﬁ
;and Vizecaino reported that ". . . . they found much live oak
timber and other trees, such as the rock rose and others
fresembling rosemary, besides some very odoriferous

;and wholesome plants" (Engelhardt 1920: 6-7).
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?AWWﬂ.Fégﬂgf Cfééii, in é‘letter tbiFather Guardian of San é

iFernando College, Mexico, dated June 22, 1769, stated:

When we reached the port we found about one

: league distant, a good river running with

sufficient water; but in a few days 1t ran

dry. Yesterday, May 21, Fr. Viscaino and I

went out to examine it . . . . We followed

the course of the river which runs through

a cafiada of mueh level land, in places ex-

tending from a quarter to half a lesague.

The so0ill seems to be good for raising corn

and wheat. In some parts there seem to be

marshes or humid soll. All slong the river

bed there are poplar, willow, and alder

trees. We found it dry in many places. In

some spots there were pools with water, and

in other places there was only a streamlet.

We walked about three leagues up the river

bed and the valley; but conditions were the

same, until we reached the sierra, when the

bed narrowed; but there was no running

water (Engelhardt 1920: 15-16),

Indian villages are reported by early explorers on the:

San Diego River, on several smaller streams south of the Saﬁ
biego River, and at the mouth of Rose Canyon on Mission Bay;
Qll of these locations had permanent water supplies. Unfor-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



tunately, the size of these villages is seldom mentioned
bther than being "large" or "small." However, in 1769,
&1la, commander of the frigate San Carlos, wrote in his
aiary: "The officers and the Missionary Fathers reported
that they had walked about three leagues along the shore and
ht that distance had come to an Indian rancheria on the .
ﬁanks of & river with excellent water: that the Indians in-i
#abiting the village to the number of thirty-five or forty ‘
families scattered along the stream in small rude huts,

were friendly . . . ."(Engelhardt 1920: 11).

Francisco Palou, concerning the Indians, noted: "The
natives are exceedingly numerous, and all of this coast of
the South Sea along which we came from Ensenada at Todas
Santos, so called on the maps and charts, live well on var-
ious seeds and on fish which they catch from rafts made of
tules and fgrmed like canoes, with which they venture far
out on the sea" (Engelhardt 1920: 21). Later, in 1773,
Father Palou reported to the viceroy regarding the San Diego
Mission: "The beach, or also the vicinity of the mission,
is well peopled by savages, since within a district of ten
leagues there are more than twenty large rancherias, and one
ad Joining the mission" (Engelhardt 1920: 50).
| In 1769, Father Crespil wrote of the San Diego Bay area:
"In this part and its vicinity there are many large villages
;of heathen" (Bolton 1927: 121) and "all the part is well

Epopulated with large number of villages of Indians" (Bolton
192739, | |
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AlthdﬁéﬁHféw épecifié data are éVailabié'fgéardiigvﬁabé
iulation figures and number of villages on Mission Bay and |
§San Diego Bay, it would seem from the evidence obtainable
%that the villages were more numerous and generally larger |
gin the bay area than on the straight coast north of these g
ébays, At this point, however, it should be emphasized thatg
gmany of the early explorers came across much of Baja Cali- E
;fornia on thelr way to Southern California from Mexico. ‘
'The native population they saw there was sparse and very
poor. Father Crespl made this trip and in a letter to Fe-
ther Paloa dated June 9, 1769, described these conditlions:

All along the road from Villacata, as we con-
tinually saw from the mountains, there were
many footprints, and many well worn paths of
the Indians, but although we came upon many
villages, we did not find a very large number
of people because the greater part of the
mountains is very barren, so that the poor
wretches do not have anything to eat., Even
the mescal, their daily bread, is not to be
found in the greater part of the mountains,
and these tribes of Indians on the two

slopes are forced to earn their living from
the Sea.

On all the mountains we saw no trees that

produce food except some on a peak in the
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distance that appeafed to be pinés;r Indeed
all the trees that we came upon wers on
streams, and as far as we have penetrated
the mountains continue even barer than
those about the old mission (Bolton 1927: 10).
With this description in mind, the adjectives "large,"f

|

"very large, '

" when applied to the villages

and "numerous,’
:of San Diego and Mission bays, becoms less meaningful stillé
However, the abundant and varied flora and fauna of the bayé
areas, the easily navigated waters abounding in fish and »
the presence of permanent fresh water sources offered a
potential resource for a larger population than the Coastal
ecological zone of the sea cliffs to the north and south.

In summary, the Coastal Province may be divided into
two ecological zones: Coastal, and the Alluvial Valleys
and Included Hills. The Coastal zone north of Mission Bay
is generally unproductive in terms of a land-oriented econ-
omy, being somewhat distant from productive plant communi-
ties and fresh water. The high sea c¢liffs, straight coast-
line and narrow bsaches all combined to inhibit the develop-
ment of a maritime economy. The sheltered waters and adja-
‘cent shores of San Diego and Mission bays, however, offered
nearly everything that the sea c¢liff lacked: fairly abun- -
;dant and varied flora and fauna, permanent fresh water, and
éeasily navigated bays containing a plentiful supply of fish
iand shellfish. The aboriginal population of the Coastal ‘
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‘zone apbeéféwtdthQG beénmébnééhtrated along fhéﬂéhoféémﬁfm;
‘Mission and San Diego bays, while the straight sea coast tog
%the north was virtually uninhabited.

; Behind both areas of the Coastal zone, the Alluvial
%Valleys and Included Hills zone presented a variety of pfo-f
ductive plant communities and game animals, permanent fresh:
%ater, and was close enough to the ocean so that the iInhab-
Eitants of the valleys could and did make use of the harvest§
fof the beach and ocean. In this area, the villages may havé
;been less numerous and generally smaller than those of San |
Diego and Mission bays, but they were almost csrtainly more
numerous and larger than the villages directly on the coast

north of Mission Bay.

Plant Succession

At the time of European contact, the plant communities
of the Coastal Province were essentially the same as they are
today., The primary difference appears to be due to the in-
troduction of grasses that have by and large replaced the
native'grasses° Although the grasses described by Crespi
and the oaks on Point Loma may reflect more humid conditions
or a greaster ground-water reserve than at present;, other |
causes of this replacement of native grasses may be modern
agricultural practices and urban expansion.

It appears that the ecological zones described by
Aschmann are applicable if modified to fit specifically thoE

Sla_nAPi,,eso__C__oaﬂtal Province. The basis for this modificationm
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jis the locéﬁion bf théraboriginal villages-in'feiéfiothéwuf
the various plant communities. The Coastal zone is limited?
primarily to the region of San Diego and Mission bays, where
a number of villages were located on the coastal strand.
This population, while depending to a& considerable extent
on the resources of the Alluvial Valleys and Included Hills,
made greater use of the sea resources than d4id the popula=-
‘tion to the north, in San Diego County. North of Mission |
Bay, the aboriginal villages were located primarily in the
‘Alluvial Valleys, behind the salt marshes. Here there ap-
psars to have been a change of emphasis, the Coastal zone
being 1little occupied or occupled only seasonally, while the
Alluvial Valleys and Included Hills played a greater role

in the aboriginal economy.

If we may project this outline of aboriginal ecology
against reconstructed changes in the ecology of the lagoons
'a;d foreshore and the plant ecology of the neighboring
;hills, then pressures toward culture change can be seen in ‘
%relief. The reconstructions of the changing ecology of the:
élagoons and of the neighboring hills, are dealt with inde- |
‘pendently, although "causes"™ for change are obviously rela-
:ted in some instances.

After studying the great physiognomic diversity of
vegetation of the San Luis Obispo area, Wells (1962) noted
that all physiognomic types, in pure form and in complex

mixtures, sometimes occurred in close proximity on the same
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éiaﬁé} at the same elevation and distance from the ocean:

ﬁSince these coincidences were encountered repeatedly on a

1
|

ﬁide variety of substrata, it is difficult to avoid the con~!
élusion that the physiognomic end-members are not segregatedf
primarily on the basis of climatic or edaphic factors in '
this area. Consequently, if a mechanistic viewpoint is to

Be maintained, a poly-climax interpretation 1s untenable, ori
at least bears the burden of proof' (1962: 94).

Wells suggests further (1962: 94-5) that the vegetation
ﬁas been subjected to prolonged and profound disturbances. |
Bafore the coming of the Europeans, the disturbing forces
were primarily fire, of both human and nonhuman origin, and
drought. That fire was an important factor in the prehistor-
ic ecology 1s more than an assumption. Historically there
is ample evidence of "limited" fires by man in several activ-
it1es. Sampson (1944) has reviewed the mass of documents
published between 1542 and 1853 regarding this subject, and
has amply illustrated its wlde and common occurrence in con-
nection with hunting and securing of plant foods. For exam-
ple, Crespi, on his 1769 overland trip from San Diego Bay to
Monterey, made the following observation: "We ascended a
11ttle hill and entered upon some mesas covered with dry
grass, in part burned by the heathen for the purpose of
hunting hare and rabbits, which live there in abundance"
(Bolton 1927: 132).

The use of fire for fire drives during prehistoric times
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}cahnot be documénted at this time. However, ité use‘ih ;hif
mal and insect drives has an extremely wide distribution
ethnographically and was "probably practiced almost every-
where in the United States in aboriginal times" (Driver and
Massey 1957: 191). On this basis, such use of fire may be
assumed to be of considerable antiquity and to have been an
important element in the environmsnt affecting the vegeta-
tion success in prehistoric times.

The Altithermal or Long Drought of the Western United
States, which followed the retreat of the glaciers (and
vAnathermal), has been recognized in both geological (Antevs:
1952, 1955:; Hunt 1953) and ecological studies (Cottam and
others 1959). The recent criticism of this interpretation
of paleoclimate, based almost entirely on pollen columns
(Martin and others 1961) does not seem to have stood the
test of critical analysis (Antevs 1962). The increasing
aridity beginning about 7000 years ago remains substantiat-
ed. In discussing the climatic history of California, An-
%tevs (1952: 23-6) noted that the present rainfall in Cali-

i
i

?rornia 1s controlled by an area of high atmospheric pres-
'sure in the eastern Pacific. During summer this anticy-
clone blocks cyclonic storms, with the result that summer
rains are scarce. In winter, the high pressure area is
weaker and located farther south, or is absent, allowing
the cyclonic storms to reach the coast and bring rain.

During the Pleistocene, the belts of pressure and

-
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| precipltation wers forced south by the large ice sheets.
" The Pacific anticyclone did not develop and block the cy-
' clonic storms, resulting in a longer winter and rainy season

' in California and the Great Basin. The last great Pluvial,

the Provo, can thus be correlated with the Mankato maximumg

|
of the Wisconsin glaciation. With the retreat of the gla-?

{

ciers, the Pluvial became less marked and was followed by f

a transitional stage and this in turn by the Long Drought

Eor Altithermal, which began about 7000 years ago.

| Recent pollen analyses and radiocdrbon dates have
tended to supporit Antev's interpretation. Recent C-14
dates for lake Mohave (Hubbs and others 1962: 209, sample
LJ=-200) would place the final recession of that pluvial
lake between 9000 and 10,000 years agoc. Flint and Gale
(1958) have a carbon=-14 date of 10,500 + 560 (C=894) for the
top of an organic layer below 90 feet of salt at Searles
Lake, and a date of 21,200 + 2170 (Y-267) for the bottom of
the layer. This organic layer shows considerably higher
proportions of arboreal pollen than the sediments above it
(Roosma 1958).

Sears and Roosma (1961) have presented a pollen se-

quence for Fishbone and Guano caves in Pershing County,

- Nevada, covering over 15,000 years. This sequence also

| shows predominately arboreal pcllen prior to about 10,000

years ago (8000 B.C.), with a few exceptions when the des-

~ert flora were more important for relatively short periods.
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Between 10,000 years ago and 7380 years ago (8000 B, C.
'and 5430 B, C.), there are no pollen samples. However, durF

éing this period the arboreal pollen became less important
fso that grass land pollen is the most significant by 5430
"B, C, Between that time and 4300 B. C., there is a sharp
édecrease in grass land pollen and a sharp increase in deser?
gpollens, reflecting the beginning of the Altithermal period;
glmmediately after 4300 B, C., the percentage of desert pol-
Elen decreases slightly and then maintal ns approximately the
isame importance until just prior to 1250 B, C., when the !
grass land pollen increases at the expense of the desert
plants. The desert reasserts itself at 1250 B, C., with

the highest pollen percentage except for the desert advance
dating from 4300 B, C., After 1250 B. C., there is a constant
decrease in desert pollen.

During recent decades the paleoclimate of the Southern
California and Baja California coasts has been under scru-
tiny, with the results now being made available. Hubbs
(Hubbs and others 1960, 1962; and in Shumway and others
1961) has presented convincing evidence for changes in past
temperatures of the San Diego Coast, based on calculations
of water temperatures of the ocean. He suggests that from
about 7500 years ago to about 1600 years ago (5550 B. C. to
‘A. D. 350), and perhaps somewhat earlier, a prolonged mild
climate seems indicated. From A. D. 350 to A. D. 1350,

‘the climate was considerably cooler than at present, and

N O,
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from A, D. 1350 to the present, warmth has again prevailed.

i Shumway and others (1961: 111) would have the period |
‘between 7500 years ago and 5000 years ago (5550 B, C. and
;5050 B, C,) drier than it had been prior to 10,000 years agb,
;but more moist than st present because "the extensive popul&-

;tiog that existed along the now semidesert coast . . . &

[ T

i

fcould hardly have been supported by the amount of surface

"

Ewater that exists now iIn the area . . . o Physiographic |
Eevidence "1eads to the inference of heavy rainfall during §
the pluvial period and moderate rainfall, but greater thanz
at present, in the La Jolla period." What is meant by the
"La Jolla period" is not clear in this context, since the
terminal date for the La Jolla Complex is not discussed.
However, it 1s assumed that this "Ila Jolla period" equates
with the 55560 B, C. to 3050 B. C. period mentioned earlier.
These data taken together strongly suggest a period of
relative aridity on the San Diego Coast, and throughout the
west in general; beginning about 7000 years ago and persist-
ing in Southern California, probably with periods of greater
and lesser aridity, until approximately 2000 years ago or
50 B, C. Against this background of climates, we may pro-
ject the fire ecology, presumably introduced in the ares
at least by the beginning of the La Jolia period. In so
doing, factors sufficient to create a "prolonged and pro-
found disturbance” of the plant communities of the Coastal

- Province, may be recognized.
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Another factor inflﬁénéihg both the piénfrsudéegéibn_‘

- and the fire ecology 1s the edaphic diversity of the areaoj

i In this respect, the geology and soils of the coastal ter~§

races of the San Diego Coastal Province are briefly dis- |

cussed. North of the San Diego River, the ma jor substratai

' are comprised of Eocene marine deposits which include the

§ Poway Conglomerate, Rose Canyon Shale, and Del Mar and

% Torrey Sends. The Poway Conglomerate is composed of cross%

; bedded boulders and cobbles of andesite, basalt, basalt ‘

é porphyry, and contains lenses of sandstone. Rose Canyon
Shale is composed mainly of shales and silty mudstones,
with minor amounts of conglomerate and a few beds of lime~
stone. Both Torrey and Del Mar Sands are composed primarily
of sandstone, the latter containing some sandy shale.

South of the San Diego River, the Sweitzer Formation
caps most of the mesas. The Sweltzer Formation is a reddish
brown conglomerate and pebbly sandstone, about 20 feet in
maximum thickness. At places it forms a continuous blanket
over the edges of the mesa top (Otay Terrace, for example)
to lower terraces. This formation is believed to be of late
Pliocene cor early Pleistocene age. The Sweitzer Formation
rests unconformably on the San Diego Formation, which is
composed chiefly of sandstone and siltstone, with minor
amounts of conglomerate. The San Diego Formation is of
Pliocene age and rests on Rose Canyon Shale, Poway Conglom-

erate, or Black Mountain Volcanies.
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" Pleistocene deposits occur as terrace materiasl at many

élocalities along the coast., Also some of the non-fossilif-

|

cene in age., Most of the valley bottoms, delta flats and

t

,bay flats are aggraded by recent alluvium (Hertlein and
éGrant 1954)., Sand ridges are found on the Linda Vista or
| Torrey Pines Mesa and are apparently derived from the |
;Sweitzer Formation (Carter 1957: 46-7). Elsewhere, fartheﬁ
' north, sand ridges are present also, as at Leucadia just ;
'south of Batiquitos Lagoon (Carter 1957: 11).

Holmes and Psendleton (1918) describe three ma jor
groups of soils for the Coastal Province: (1) residual
soils weathering from consolidated roock; (2) solls derived.
from old unconsolidated rock; and (3) recent valley fill.
The solls from ocoastal mesas are distinguished by the
"development of prevailing heavy, compact subsoils, hard-
pans or cemented strata" (Holmes and Pendleton 1918: 2524),

Storie and Carpenter (1930) have classified the soils
of the E1 Cajon area into 4 groups. Group 4 of this class-
ification correlates roughly with Holmes and Pendleton's
soils derived from old unconsolidated rocks. Storis and
Carpenter state (1930: 26): "The soils of group 4 . . o »
have friable sandy surface soils that give way abruptly at
a depth ranging from about 8 to 16 inches to heavy intrac-
table clay which is practically impervious to air, water or

plant roots - « » » These soils occupy elevated terraces,
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and the surface relief is smeoth or undulating. The group
;includes mainly the coastal plain or sea terrace soils that:
goccupy the mesas surrounding San Diego."

I These same soil types were also recognized by Carpen-
jter and Storie (i1929) farther north on the San Diego Coast,
Eand Ellis and Lee (19193 176) noted that whers "conglomer-
lates l1ie at the surface they are as a rule, covered by a
’thin soil of sandy or gravelly clay., This formation difrers

1
rrom most coarse deposits in being nearly impervious and 1nh

;oapable of absorbing much water. The clay soil by rosisting
.the descent of water into the gravel serves as an additional
obstacle to the absorption of water."

The coastal terraces are considerably dissected by the
rivers and small streams which have cut steep-sided canyons,
of tentimes exposing the underlying conglomerates, sand-
stones and clays. These areas are generally classed as
rough broken land by Storie and Carpenter (1929, 1930),
while the fill in the coastal valleys is largely Recent and
is a deep, loose and friable alluvium., The subsoil is por-
ous and absorbs water quickly, but has a low water-holding
capacity (Storie and Carpenter 1930: 19).

Intermediate between the valley fill and the soils of
the terrace (group 4) is group 3. Group 3 differs from the
valley f£ill in that these soils have slightly compact and

heavy textured subsoils. The surface soils are permeable

- to water and air and the subsoils only slightly less so.
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These occur on low terraces which are higher than the valley
:rill; and they are less droughty than the valley fill be-
anuse of their heavier textured subsoils (Storie and Car-
spenter 1930: 22). |
‘ The geological history of the San Diego Coastal Prov-
;1nce appears to have included periods when a considerable %
%amount of erosion took place. Some large streams have cut ;

!ateep-sided canyons over a mile wide near the coast. Small

|
‘streams have disseated the anclent sea terraces into numer-

‘ous "mesas" and"ridges." Today, the'Coastal Province may b;
gseen 83 a land of steep~sided valleys and arroyos and flat-
topped mesas. A rough and somewhat over-simplified ploture
of the coastal topography may be drawn as follows,

The stream cutting in conjunction with Recent alluvia-
tion of the coastal valleys has resulted in bottom lands of
deep, loose alluvium with considerable ground water, sur-
rounded by steep broken slopes where the underlying conglom-
erates and/or clays of Eocene, Pliocene, and less often of
Miocene and Pleistocene age, are exposed or form an impor-
tant constituent of the "soil." Above the broken slopes
lie the "hardpan" soils of the mesa tops. Elsewhere, on
terraces of lower elevations, are soils with only slightly
compacted and heavy textured subsoils. Generally these low-
er terraces are separated from the valley fill by a shorter
and more gentle slope than they are from the mesa top, which

18 set off by the steep, broken slope.
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These major soil groups are apparently reflected in the
vegetation pattern. Grass lands are found in both the bot=
;tomland and on the mesa tops. Rough, broken and rough stony
flands are covered with chapafral or coastal sage scrub, de-E
pending on the elevation, moisture and other factors. Othef,
;more restricted plant communities are found interspersed
?among the grasses; chaparral, and coastal sage socrub where
glooal conditions favor their growth,

% By examination of the physiognomy and means of disper-g
.{salof the various plant communities, Wells arrives at a suc;
?cession of plant communities‘in a fire environment (Wells
1962: 96-7). The local coniferous and broad=-seclerophyll
forests are least adapted to the fire environment. The
conifers are killed outright by fire, and must start from
seeds, which are heavy and not widely dispersed except by
rodents. The broad-sclerophyll forest requires the great-
est time span for recovery from a burn; since it is dominat=-
ed by the slow-growing oak. The heavy nature of the seeds
again prevents wide dispersal. Despite the fact that these
trees usually crownsprout vigorously when destroyed by fire,
full recovery of the canopy closure requires a span of time
on the order of 50 to 100 years.

Fire~stimulated c¢rownsprouting and germination of
chaparral assures regeneration after a burn, but the hard-

wooded chaparral shrubs regenerate less rapidly than the

.coastal sage scrub and grasses. Furthermore, the range of
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seed dispersal 1ies closer to the heavier oak and cbniféf”“‘
}than to the coastal sage scrub and the grasses. The coastal
gsage sorub is exceeded only by the grass land in the rapid-
éity with which the plants regenerate following a fire. Most,
iif not all, of the dominant shrubs crownsprout, and they ale
80 freely invade chaparral burns, where they grow rapidly
%from seeds. The dust-like propagules of the coastal sage ;
iscrub are the most widely spread of all seeds, being easilyi
gcarried by the wind, ‘
| Grass land is probably least disturbed by fire, al-
though the seeds are not as widely dispersed as those of
‘the coastal sage scrub. The perennial herbs, which die back
and grow to full size anew each year, are essentially undam-
aged by the burning of the old, dry tops. The annuals are
not at all affected by fire, after the seeds heve been shed.
These 'wide differences in rate and habit of growth, in

conjunction with differences in seed dispersal, suggest the
possibility of differential adaptatizn to frequent fire,
which permits some types to spread at the expense of others"
(Wells 1962: 96)., Wells has likened these disturbances "to
a game of musical chairs. Each fire affords & chance for a
reshuffling of species in accordance with the individualis-
tic traits which govern dispersal, establishment, and dom=-
inance or competition" (1962: 101).

Aﬂhe nature of the substratum may also affect the fire

susceptibility of the vegetation by its influence on water
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féiétioné; It hés bednrprovéﬁ by eiperiéncé that fire is
ﬁost frequent and most devastating during droughts, and thaﬁ
1t is related, in part, to the increased water content of the
blants. In sub=humid to arid climates, the argillaceous |
éoils have high water retention capacity which is disadvan-é
fageous to plants because water is held close to the evapor---i
éting surface, and a great deal of it 1s bound water, un- |
;vailable to plants. Furthermore, soils of high clay con=-
@ent are relatively impervious to oxygen, as well as water,;
ﬁhen the surface is wet, which promotes shallow rooting. |
On the other hand, sandy and rocky soils have a low water
,retentign capacity, but they do have a high rate of infil-
ltration, which reduces runoff and surface evaporation. Wa=
ter, oxygen, and roots penetrate to considerable depths, and
nearly all this water 1s available for uptake by deeply
rooted plants.

The shalloyly rooted grasses are poorly repressnted on
this rocky soilg they are relatively restricted on deep,
sandy soils and such areas are dominated by shrub land. On
the other hand, chaparral is so poorly developed on deeper,
clayey soils, that it is doubtful that it has evér been of
any importance there.

In this situation, "when woody vegetation is burned on
'poor‘ rocky, or sandy soils;, the relatively thin stands oft
successional herbs produce an insufficient amount of fuel

to conduct hot ground fire. Hence, the crownsprouts and
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seedlings of the woody plaents receive an important respite
‘Prom fire and usually regenerate the woody cover before |
another fire can take place" (Wells 1962: 99). On the othaf
hand, on argillaceous soils which can support a dense stand
?of grasses, the "orown-sprouts or ssedlings of woody plants.
farelthen immersed in a sea of summer-dry fuel. An inflam- ;
Smable fire~conducting matrix has been established which can
jserve a8 an annual threat of destruction to the regeneratiné
gwoody vegetation" (Wells 1962: 99), The interaction of
?drought, fire, soils;, and edaphic adaptability of the flora?
tends to segregate the grasses from the chaparral and sage
sorub, all of which expand at the expense of the coniferous
‘and oak forests,

The Torrey Pine (Pinus Torreyana) and its present dis-
tribution on the San Diego Coast well illustrate this dis-
turbance and plant succession. The Torrey Pine is found on
the Sap Diego Coast about the mouth of Soledad or Sorrento
Valley, on Torrey Pines Mesa near Del Mar, and ranging in-
land about a mile and a half (Jepson 1910: 91). Little is
known of the optimum condition for the growth of Torrey
Pine: however, at present on the San Diego Coast, it "grows
on the highlands adjacent to the sea on sides of deep ra-
vines and washes leading to the coast . . . . In disintegra?
ting yellowish sand rock" (Green 1933: 66). In the area the
average yearly rainfall is about 10 inches (Carter 1957: 105)

and the air 1s often humid and foggy, with a heavy dew in
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“the wiﬁfef méhths. These trees also are found on_ééﬁt;mﬁbég
.Island, where they grow in "soil of mingled earth and loose
‘rock, or sometimes in rather thick soil over unbroken rock"

" (Sudworth 1908: 42). Rainfall on Santa Rosa Islend 1s
Egreater than on the San Diego Coast, approaching an average
.of 20 1nches a year.

| On the San Diego Coast, the largest trees are on shel-
étered sides of hills and spurs of canyons protected from th?
%sea winds. In these locations, the trunk is straight and tﬁe
?tree reaches a height of 50 to 60 feet. Where exposed to tﬁe
sea winds, trees are low and crooked, bent or sprawling, from
25 to 35 feet tall and 8 to 14 inches in diameter. Little

1s known about the longevity of this pine, but trees from 10
to 12 inches in diameter are from 75 to 80 years old. It
appears to be a comparatively short-lived tree, probably
from 100 to 150 years, and not more than 200 years maximum
age (Green 1933; Sudworth 1908).

Torrey Pines are prolific annual seeders and the ssecds
are large (3/4 to 1 inch long) and heavy (Green 1933). Some
seeds are shed in September but many cones retain their seeds
for several years. Germination takes place in crevices and
washed mineral soll. Seedlings are rather numerous in the
vicinity of trees, both on the mainland and on Santa Rosa
Island (Green 1933: Sudworth 1908).

That the Torrey Pine exists at all on the San Diego

Coast, is probably related to two factors: (1) the sea
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winds, whichrdisfigure the trees in exposed locatidﬁsgiélso;
ﬁndoubtedly served as protection against fires burning
across the mesa topss and (2) the heavy dew and mist in
winter which would provide a certain amount of moisture to
Supplement the low rainfall. (Indeed, this mist is so

heavy that the unknowing camper may duck for cover in early
morning, mistaking it for rain.) A possible third factor in
the persistence of the Torrey Pine may be that it is adapted
to the rocky soils and is a prolific annual seeder. At
least some of the seeds dropping in rock crevices in an are€
of sparse grass cover, would presumably be sufficiently pro-
tected from fire to allow germination. Howsver, seedlings
would probably be destroyed by fire.

That the Torrey Pine had a wider distribution in the
past, and especially during the Pluvial, seemsvto be indioca-
ted. There is further evidence for a wider distribution dur-
ing periods of cooler and more moist climate; although not
conclusive. Jepson (1910¢ 91-2) noted that "under the influ-
ence of a different climate and of cultivation the Torrey
Pine exhibits at Berkeley a much modified habit." 1In the
Botanic Garden at the University of California, Berkeley,

a 17-year o0ld tree (in 1908) had a perfectly straight axis,
symmetrical crown and regular whorls of branches., It stood
30-3/4 feet tall, with a diameter of 3 feet 9-1/2 inches.

Between the years 1898 and 1905, it grew 25-1/3 feet (aver-

age of 3,17 feet per year). While most plants do better
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gndér cultivafign than in the natural state, the vast differ-
ence between the 30-3/4 foot, l7-year old tree and the 25 to
go foot, 150-200 years old tree, strongly suggests that thev
Torrey Pine 1s a relictual stand on the San Diego Coast and
had a much wider distributioﬁ, probably during the Pluvial
and early post-Pluvial time.

| The oaks in the San Diego Coastal Province are now lim=
ﬁted primarily to the canyons at some distance from the szea;
fand in general are not numerous throughout the area. Wells'-i
5(1962) argument for their replacement by grasses, sage soruﬁ
:and chaparral is further substantiated by Vizcaino's 1692
report of live oak on Point Loma (Engelhardt 1920: 6-7),

an area now covered almost entirely by grasses and coastal
sage scrub.

It would eppear that at the end of the Pluvial, the
distribution of oaks and conifers was greater than at pres-
ent. The archaeological surveys of the area (Warren and
others 1961) in conjunction with recent C-14 dates (Hubbs
and others 1960, 1962) indicate a rapid increase in popula-
tion of the Coastal Province between 8000 and 6000 years ago
(6050 B, C, and 4050 B, C.). With the rise in population it
may be assumed that the number of fires used for obtaining
food was increased. This increase in fires and the begin-
ning of the Altithermal would presumably increase the rate
of plant succession, thus hastening the replacement of

conifers and oaks by grasses;, chaparral and coastal sage
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secrub. The rate of plant succession cannot at present be
determined, but the combination of these cultural and ocli-
matic factors must have had a significant effect on the rate
;between 5000 and 3000 B. C., so that by about 2000 to 1000
B. C., the plant cover may have been fairly similar to whaté

éit 1s today.

|
!
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:Chapter v. Ecological Changes and the Shellfish Supply
on the San Diego Coast |

The lagoons, salt marshes and aggraded va;leys of the
‘San Diego Coast are bordered with shell midden, mute testi-
?mony of the existence of the narrow bays that once extendedi
%inland in these valleys for several miles. Shell middens :

iare also evidence of the importance of shellfish in the ab-?
{original diet and it is in this respect that the changing !
oconditions of these prehistoric bays and adjacent coastline
are of importance here. A reconstruction in toto of the
:eoology of the coastal waters i1s not attempted here,; but
;rather an isolation of the factors that are reflected in the
)speoies changes in the shell middens, and which were impor-
tant in the decrease of food resources of the aboriginal
population. )

The importance of the silting in of the lagoons in the .
interpretation of culture change on the San Diggo Coast has
been independently noted in at least two studies (Shumway
and others 19613 Warren and others 1961). There is dis=-
agreement at present in the literature regarding the date
that the lagoon silting took place, and what effect it had
on the prehistoric population. Warren and others (1961)
maintained that the La Jolla Complex apparently reached its

population and cultural climax between 7000 and 4000 years

1058
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ago (5050 and 2050 B. C.). Warren and others feel there 1is
evidence for a decrease in the supply of shellfish after v
ébout 3000 to 4000 years ago, as a result of the silting in |
of the lagoons, With the redustion in food supply in the
lagoons, the human population on the coast must have decreas-
ed, and seed gathering, possibly hunting, took on more im-
;ortanoe for the economy. There was apparently a movement f
ér population centers away from the lagoon margins, leaving
; small population near the moutha of the larger rivers and
iagoons, where shellfish and fresh water were sfill avail-
able. This does not imply that the entire coasstal area be-
came depopulated, but that the population apparently de-
oreased in some areas to a relatively small proportion of
what it had been formerly.

Shumway and others (1961: 116-7) feel that the lagoons
femained open to the sea and supported large populations of
bay molluscs until about 1000 years ago (A. D, 95C), when
the "bay like estuaries became the more or less ephemeral
and ecologically highly variable lagoons no longer suited
for significant shellfish production,” at which time the
shellfish gathering population "largely abandoned the coast
north of La Jolla, although they persisted in southermmost |
California and Baja California where bays and rccky shores
remained." Shumway and others state further that:

o o o o Where lagoons apparently were

less developed, the bay shellfish supply
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seems to have been depleted early"
through changes in the habitat. |
The Scripps Estates Site seems to |
have been abandoned by La ngla
people about 5000 years ago, ai-
though some shellfish-gatherers
lived nearby as late as about 600

years ago but nearer the remaining'

rocky shore of the Ia Jolla regiong

| they fed largely on mussels and
other roocky=-foreshore molluscs.
Near some of the larger lagoons,
such as Batiquitos Lagoon, the con=
sumption of bay molluscs in largs
numbers persisted until about 1000
years ago (1961: 117).

Later, Hubbs and others (1962) on the basis of a series
of three radiocarbon datses from a site on Batiquitos lagoon,
criticized the conclusion of Warren and others (1961). The:
C-14 dates from the first, fourth and seventh decimeter
levels of the midden are 870 4 200 [.D. 1080 (sample LJ-242,

Chione undatella), 825 + 200 fA. D. 1125 (sample LJ=-243,
Chione undatella), and 1075 + 150 . D. 875 (sample LJ-254,

Chione undstella). Regarding the 87C-year date from decime=~

ter 1 level (LJ-242), Hubbs and others state:

The shell-gathering culture seems to have
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persisted around the lagoon, at least
intermittently, for ca. 7 millennia,
in response to adequate food supply
and water at or near the surface . . . o
Evidence of LJ-242, LJ=243, and LJn245
negates the conclusion of Warren, True
and Eudey (1961, p. 25) that 'from
about 2500 to 3000 years ago it appears
that Batiquitos Lagoon could no longer
support a supply of shellfish adequate
to maintain a sizable aboriginal popu=-
lation' (1962: 222),
Hubbs and others (1962: 222) in discussing the LJ=243
date of 825 + 200, also state:
The slightly older (nearly identical),
rather than the earlier date that would
be expected, presumably indicates accum-
ulation over a very short period. The
Decimeter 4 level is unique in the ex-
tremely high density of shells (65,000
in 0,05 M°), Obviously conditions for
humean existence were very favorable.
The early date of 1075 # 150 from Decimeter 7 was as
expected and no additional inferences were made based on it.
These dates are from a site on the north side of Bati-.

quitos Lagoon exposed by a road cut {(J. Miller, Personal
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communication), located 33° 05' 28" N Lat, 117° 17' 33" W
Long (Hubbs and others 1962: 222). This description fits
the location of site SDi=693 recorded in the University of
California Archaeological Survey, Los Angeles, and was des-
oribed briefly by Warren, True, and Eudey (1961: 8):
Sites SDi=690 and -693 are 2 sites exposed
by the road ocut on the north side of the
lagoon., They are seen as heavy concentra-
tions of shell fish remains (primarily
Chione and Pecten) and dark midden at the
base of a steep slope. In both cases the
area at the top of the sliope exhibits
indiocations of extensive occupation. The
sites at higher elevation (SDi~211 and SDi-
691) are characterized by light midden and
scattering of shell apparently in less
quantity than the sites at the bottom of
the slope. The relationship of SDi=690
and SDi-693 to SDi=211 and SDi-691 is un-
known but the situation suggests 2 alter-
natives: 1) that the sites represent 2
different occupation arsas with greater
use of shellfish in sites at lower levels,
2) that the lower sites represent the refuse

from the sites at higher elevation.
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110
Sites SDi-693 andi-6S0 also share the traits of being

located on a narrow strip between the base of the slope and

the edge of the o0ld lagoon shore, and being covered with an

overburden of wash from the higher slope. This description

also fits the "midden" at sites SDi-604 and -607 on the soutb

side of the lagoon. In the case of SDi=604, it can be show%

‘to be in a shallow gully which extends up the steep side of

?the slope to the midden on top. There can be 1little doubt:

‘that SD1-604 1s either slough or refuse from the midden at |
higher elevation. If SDi-693 1s considered a refuse heap
rather than a midden derived from debris in a living ares,
the high concentration of shellfish remains has different

.significanoe than the one attributed to it by Hubbs and
others. The interpretation of heavy population concentra-
tion can be replaced satisfactorily by the interpretation
that there was heavy concentration of refuse in a relativeiy

"small area by a relatively small population. The location

/of the site, the shell concentration, rapid accumulation of

:the debris and relatively small size of SDi-693 all support
this latter interpretation.

That SDi-=691 maintained only a small population at this
time cannot be shown conclusively. However, SDi-211 (Crab-
tree and others 1963) lacked indication of heavy populatioh,
and yet at the base of 1ts slope, SDi-690 contains relative-
ly high concentration of shell. |

A third possible interpretation presents itself if the
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heavy shell concentration in refuse heaps rather than in liv-
ing sites, is considered, That is, refuse heaps are not
necessarily derived from the middens at higher elevetions,
‘but may derive from small groups utilizing the lagoon area
as a whole and moving about it to points where the shellfish
were available, at least occasionally. If this were the
;oase, heavy concentrations of shellfish of small size ooul&
‘build up at varlous points around the lagoon. If we aooepﬁ
éthe refuse heap interpretation for SDi-~693, we have an ex-g
;planation for the high concentration of shellfish remainsg;
however one that makes the "very favorable" conditions for.
. human exiﬁtenoe at 800 to 1000 years ago no longer so
obvious.
| At present, no live shellfish are found in Batiquitos
Lagoon. However, there was almost certainly a large shell-
fish population in the lagoon around 5000 B, C., as indica-
ted by shell midden analysis (see below). The problem is
not to date when the shellfish sipply in the lagoon became
iextinct, but rather to date any rapid decrease in the shell-
fish population which would affect the human population |
whose subsistence, to a considerable extent, was based on
the collectinrng of shellfish.
Shumway and others also suggest that from 7400 to 3700
years ago (5450 to 1750 B, C.), the shoreline must have been
much rockier than at present to have produced the quantitiéa

of rock-inhabiting molluscs consumed by the aboriginal groﬁps:
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“Thus we are confronted with good indications
that, during the period from 7300 years ago
or earlier until at least 3700 years ago, the
shore north of La Jolla was considerably more
roocky than at present with estuaries suffi-
ciently deep and in sufficient contact with
the sea to maintain, in baylike ocondltions,
flourishing populations of Pecten and Chione.
These conditions would be met by a rapidly
rising sea level; during which the accumula-
tion of shore sand would be kept low (1961:
113).

e »« o o As the rise in sea level slackened
(to become slight in recent centuries) the
rocky foreshore became largely replasced
north of La Jolla by sandy beaches as sand
accumulated. At the same time sedimenta-
tion in the stream mouths came to exceed
the effects of the slackened rise in sea
level, so that the former baylike estuaries
became the more or less ephemeral and eco-
logically highly variable lagoons no longer
suited for significant shellfish production
(1961: 116).
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' That the lagoons silted in and reduced the food supply
éof the aboriginal populatioh along the San Diego Coast ap- ?
Epears to be an obvious and accepted fact. The disagreement'
lies in the date when the lagoons silted in to the extent
fhat they could no longer support large populations of shell-
fish, Shumway and others (1961) and Hubbs and others (19625
would have Batiquitos Lagoon and apparently other, simllar
‘lagoons on the San Diego Coast, maintain sizable shellfish
‘populations until about 1000 years ago. Warren and others
5(1961) would have the shellfish population depleted to the
‘extent that the La Jolla population had declined consider-
ably by about 3000 to 4000 years ago, and Batiquitos Lagoon
-shellfish population severely depleted by about 2500 to 3000
:yenrs ago, or 6560 B, C. The argument presented above re-
garding the significance of the shell content and C-14
dates of site SDi1-693 on Batiquitos Lagoon leaves open the
.problem of dating the #ilting in of the lagoon.

The discussion following is a restatement of the con-
clusions of Warren and others (1961: 24-8), somewhat mod-
ified to incorporate more recent data. It is maintained
that there is little evidence for a heavy population on the
San Diego Coast after about 2000 B, C., except where per-
manent fresh water supplies and bays now exist, 'such as
around Mission and San Diego bays, the Santa Margarita
River, and possibly the San Dieguito River. Even at these
places, 1t may be that the populations were also declining;
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by about 2500 B, C. The seriss of radiocarbon dates now
‘available for the San Diego Coast tends to support this
‘conclusion. The 42 dates shown on Chart 1 are recorded
‘geographiocally from San Diego and Mission bays on the south
.to Agua Hedionda on the north.

These dates cannot be considered unbiased or a random
zsampleg however, the lack of any carbon-14 dates north of :
?Torrey Pines Mesa for the period between 1500 B. C. and
;A. D. 860 1s suggestive, The smallest number of radio-
?oarbon dates (6) recorded for the entire San Diego Coast
for any two-millennia period, is found between A. D, 1 and
2000 B, C. This also suggests a smaller number of sites
‘being ocoupied at that time. While this evidence is not
'oonvineing, it was a somewhat more limited list of C-14
‘dates that first suggested a reduced population after 1500
B, C. to the author (Warrem and others 1961)., The total
number of datea used has almost doubled, and there still
remains a paucity of dates betwsen 2000 B, C. and A. D. 760

Other data, newly available, are more convineing.
Warren and Pavesic have completed analysis of column samples
taken at SDi-603 on Batiquitos Lagoonm (1963), and the changes
.in relative quantity of certain species and in rate of ac- -
cumulation of shellfish remains support the suggested de-
cline in population at a relatively early date, as a result
of silting in of the lagoons.

Site SDi-603 has three stratigraphically supsrimpcsed
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%fﬁdioéarbon dates. The earliest, 7300 # 200 Ebso B, CE

(Hubbs and others 1960: 209, sample LJ=-36, C. californien-

.ggg) was collested from near the bottom of the site. Char-
coal from a hearth1l4 inches below the surface assayed at
6250 + 150 [E300 B, CJ (Hubbs and others 1962: 224, sample
'LJ-256) and a date of 3900 # 200 [[950 B. CJ (Hubbs and

‘others 1960: 207, sample LJ-31, C. californiensis) was lo-

cated at a higher elevation than that of the hearth. Pot-
tery is present in the upper levels of the site, which has
been disturbed by cultivation and by rodents. The ceramic |
ware dates from protohistoric times.

Prior to 6250 years ago (4300 B, C.), Mytilus was the
most common species found in the midden. During the latter
half of this pericd, Ostrea reached its most extensive use.
Throughouﬁ this period, Mytilus decreased in importance and
Chione and Pecten increased, so that at about 6200 years
ago (4250 B, C.) they were slightly more important than
‘Mytilus. The increasing relative importancé (percentage)

éof Chione and Pecten suggests that the lagoon was becoming
| i
increasingly fit ecologically for Pecten and Chione and de-!

icreasingly so for Mytilus. That is, sandy beaches and mud |
'flats were replacing the rocky foreshore: Batiguitos
Lagoon was silting in.

Shortly after 6250 years ago (4300 B. C,) other ecolog-
ical changes apparently occurred and are reflected in the

shell midden accumulation. Average rate of accumulation
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of shell prior to 6250 years ago is slightly more than 10
times the average yearly accumulation'arter that date. 1In
¥he 17 column samples where stratigraphic control was main-.
tained the average accumulation of shell drops from 393.6
gms. per 1000 years, to 38.8 gms. per 1000 years. This
rather sudden drop in abundance of shell may be explained
in part by leaching action, dissolving the shells and re-
ﬁepoaiting them as a limey deposit in the lower strata.
EHowever. this leaching action is not considered by Warren
and Pavesic (1963) to be suffioclient cause for the vast
differensce in midden accumulation.

Furthermore, the difference between the rates of ac-
cumulation at 7300 years ago (5350 B. C.) and just prior to
6250 years ago (4300 B, C.) is not taken into consideration.
;The lowest stratum of the site contained less shell than
the other strata, and presumably repressnts a small popula=-
tion and a period of slower midden development. If thig is
Iindeed the case, the 393.6 gms. per 1000 years is excessive
?or a lowest portion of the midden, and much too slow a
Eate of accumulation for the period just prior to 4300 B,C.

.Inshort, there i1s evidence to support a much sherper
curve as well as a less pronounced curve in midden accumula-
tion. The interpretation presented appafently approaches

reality as closely as possible with the information now

avallable,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



It is concluded that between 5350 B. C. and 4300 B. C.,
‘the rock-dwelling shellfish (Mytilus) were being replaced by
‘shellfish of the sandy beaches and mud flats (Chione and
Pecten). However, shortly after 4300 B. C., the ecology of
‘the sandy beaches and mud flats "of the lagoons became
5unfavorable even to these species, and they were no longer f
?able to maintain the large population of former years.

: After 6000 B, C., there is ample evidence of wide-
.spread erosion and deposition of fine sediment in the |
.coastal lagoons and river valleys. At the C. W, Harris ait;,
a deposit of clayey silt 2 to 3 feet thick was laid down
prior to 4300 B, C., and 3 ﬁo 4 feet of silt were deposited
after that date (Warren and True 1961). Site SDi-213, on
Batiquitos Lagoon, a La Jolla site, has wide gently sloping
erosion channels dividing the midden into three parts. Evi=-
‘dence of heavy erosion and silt deposition at about 4300

B, C. is further supported by core samples taken in Bati-
gquitos Lagoon. A date of 6300 # 200 years or 4350 B, C.
(Hubbs and others 1962: 233-4, sample LJ-333) was obtained

‘from shells of Pecten circularis aequisulcatus at a depth of

10.01 to 10.45 m. in the alluvium just off the north side
near the middle of Batiquitos Lagoon. A second date of
3400 + 240 or 1450 B. C. (Hubbs and others 1962: 233-4,
sample LJ-381) was obtained from C. undatella in the same
locality at a depth of 5.24 to 5.61 m.

Rate of deposition is difficult to estimate, however,
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unless such factors as rate of compaction and location of
0ld, refilled channels are known. Still, further support

bf a period of heavy deposition and presumably erosion
shortly after 6000 B. C. is presented by Shepard and Moore
for bays of the Central Texas Coast, where "there was rapid
deposition between 5,000 and 8,000 years before the present -
with a maximum of 4.5 feet per century; whereas, during a ‘
period of about 3,000 years before the present the rate
reaohed a low of about 0.3 feet per century. A relatively
recent increase brought the present rate up to approximately
the average for the entire period" (1960: 142).

This period of deposition in the lagoons corresponds to
the period of rather extensive erosion between 3000 and 5500
B, C. noted by Martin and others (1961) in Arizona. The date
of 6250 years ago (4300 B, C.) for maximum quantity of des-
ert pollen at Fishbone and Guano Caves in Nevada (Sears and
Roosma 1961), a date which may be viewed as the climatiec
maximum, correlates almost exactly with the critical date
at site SD1-603 on Batiquitos Lagoon, when the most severe
erosion set in.

The importance of the sea in the rate of sedimentation
of the coastal lagoons should not be underestimated. The
role of the sea becomes apparent in the concepts of erosion;
al and depositional coasts desocribed by Emory (1960). The
sea cliffs of the San Diego Coast are clearly erosional.

Emory states that (1960: 12):
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The ocean washes continually against the
base cf some sea cliffs but is separated
from others most of the time by the talus

or by sand beaches. During single excep-
tionally large storms, or as the cumulative
effects of a winter season of smaller
storms, beaches are commonly narrowed by
seaward transportation of sand. While

the beach is absent or narrow, the ocean
can do more erosion of the cliff than during
the whole remaining bulk of the year. Thus,
e « o o the greatest effect comes during
short periods separated by much longer in-
tervals of very slight erosion or even of
deposition,

Depositional coasts in Southern California consist
ochiefly of sand beaches, about 30 percent of which are
backed by lbwlands, mostly marshes or mud flats, "These

"are the only truly depositional coasts of the region, ones
which have prograded over a long period of years" (Emory
1960: 25)., Once on the beach, whether derived from streasms

"or sea cliffs, the sediments come under the influence of
waves, Before being lost to the sea, the sand and heavieri
material is moved along the shore for greater or lesser
distances. The results of this process in more recent times

are still visible at Batiquitos Lagoon, where the longest
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gravel beach in Southern California extends across the
;mouthlof the lagoon and along the adjacent shore (Emory
11960: 184). These gravel bars, formed by longshore move-
ment, whHolly or partly blocked the mouths of the lagoons
and may well have acted as sediment traps.

Stewart (1958), in his studies of sediments of lagoonms
in Baja and Southern California coasts, found (1) sedimentsE
:that had been subjected to wave processes; (2) sediments
that had been subjected to river processes; and (3) sedi-
ments deposited from quiet water. The lower lagoon sedi-
ments that fall within the first group are "interpreted
&8s having been subjeoted to the same wave processes and
subsequently carried into the lagoon primarily by tidal
currents operating when the channel was open, but also by
wind action and by washovers when the channel was olosed"
(3tewart 1958: 2592).

Sediments deposited from qulet water are found on the
border marshes of the lagoons, "Sedimentation on the
marshes at San Miguel Lagoon occurs periodically when ris-
11ng lagoon waters inundate the marshes. Current action is
diminished by the thick growth of plants, and the particles
4n suspension settle out of the quiet water" (Stewart 1958:
2595). The limits of the areal extent of the sediments
subjected to river processes extend far out into the la=~
goon, "suggesting that these lagoon sediments also were

brought in by the river during floods, or at least at a
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time whan the transporting power of the river was gfehtér_Ai
than at the time of sampling" (Stewart 1958: 2596). |
| The sediments subjected to wave processes and those
subjected to river processes are of particular importance.
;Thp bay barriers, commonly found extending across the mouthé
‘of the Southern Californis lagoons, are a feature which may§
‘be attridbuted to the wave processes. These barriers are |
important booauaé they serve as & more or less efficient
‘trap for the sediments deposited by the rivers. During higﬁ
runoff periods or flood stages of the rivers, the bay bar-
riers may be broken through and sediments carried far out

to sea., The San Miguel Lagoon, desoribed by Stewart (19583
2868), is fed by a permanent stream. Nevertheless, during
most of the year, the lagoon is shallow and narrow. "Dur-
ing the late fall and early winter hard rains often aswell
‘the stream to flood proportions and a plume of brown sedi-
ment=laden water has been observed to extend as much as 2
miles seaward from the lagoon.,”

The lagoons with bar barriers may be viewed as silt
traps for the streams feeding them. Furthermore, bar bar=-
riers oconstruoted partially of gravel derived from adJaoent'
‘sea cliffs would probably be somewhat more effective than
‘those of finer sands, Barriers containing such gravels
must have formed across the mouth of Batiquitos Lagoon
a8 well as other lagoons in the vicinity, judging from the
gravel bdesch foumd at present at the mouth of Batiquitos
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Lagoon, If such barriemwere present during periods of
;heavy erosion, the deposition rate in the lagoons would
:have been considerable. It has been reported that during
:the flood of March 2, 1938, more than 6,000,000 cubic yardsl
of sand were deposited at the mouth of the Los Angeles River
and 7,303,000 cubic yards at the mouth of the Santa Clara
iRiver. This material formed temporary deltas and there was
fprobably a much greaster quantity of finer sediments carriedi
;seaward (Emory 1960: 25).

On the basis of the data presented in the foregoing
pages, the following reconstruction of the sequence of
events is here postulated. As the glaclers retreatsd and
the sea level rose, the mouths of the rivers and streams
along the San Diego Coast were drowned and converted into
deep, narrow bays. The rlsing sea level eroded the sea
0liffs, washed the lighter materials seaward and deposited
the heavier sediments across the mouths of the bays and
along the foreshore. About 6000 B, C., the rate of ses

‘level rise slowed considerably. At about this time, the
‘arboreal plant cover in the interior was giving way to
'grass and desert plants, and a period of erosion set in.

The more slowly advancing sea now no longer carried sand
seaward and sandy beaches appeared, reducing the rocky fore-
shore., The silts brought down by the streams also covered
over any rocky shores that existed in the lagoons. The

- rock-dwelling shellfish decreased in number and were re-
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‘placed by those dwelling on the sandy beaches and mud”fiifs}
;As the Long Drought reached its climaex in the desert region}
1about 5250 B. C., more severe erosion occurred and greater ‘
quantities of silt were deposited in the lagoons, so that
not only the depth of the lagoons decreased but presumably -
their length as well, by the advance of the stream deltas

at the rear of the lagoons.

The reduction in area created by the deltas and the
.abundant yearly supply of silt deposited in the lagoon sig-:
‘nificantly decreased the number of shellfish. The reductioh
or decrease in shellfish supply was an important factor in
the decline of the aboriginal population along the San Diego
Coast, How long the lagoons continued to exist is uncertain
but between about 2000 B, C. and A. D, 700, the shellfish
and human populations appear to have been considerably
smaller than between 4000 and 5000 B., C, From A, D, 700 to
A, D. 1100, there may have been a slight human population
increase. This may reflect the first influences from the
Colorsdo River area and the introduction of San Luis Rey I
Complex into the area west of the Peninsular Range (Meighen
1954). This possible increase in human population on the
}ooaat also corresponds to the perlod of cooler weather des-
_oribed by Hubbs (1961) and may reflect a period of more in-
tense and frequent storms that would bresk down the barrier
.bars across the lagoons and open up at least a portion of

ith@m. With the return to the warmer and drier period of the
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present, the lagoons silted in again and formed the salt
iflats that were reported by early explorers and which are
%still visible todey,rseverely limited in food potential and:

incapable of supporting more than a smaell population.
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Chapter vi. The La Jolla Complex: A Critical Review

T™e temporal placement of the lLa Jolla Complex, while.

debatable in the recent past, is now firmly established. A

} relatively large number of radiocarbon dates for La Jolla

sites (Hubbs, Bien, and Suess 1960, 1962) has yielded sev-

~eral dates in the range of 5500 B. C., with only one (LJ-

454) slightly older, at 7330 + 190 [5580 B, C:_:ﬂ for a site

on the University of California campus at San Diego (Hubbs;
Personal communication 1962). Other similar dates have been
7300 + 200 E§5O B, QJ for SDi-603 on Batiquitos Lagoon, and
7370 + 100 [5420 B. Cg for SDi-525 in the city of La Jolla.
The La Jolla component at the C. W. Harris site is strati-
graphically later than the San Dieguito component. The
latter is clearly a regional expression of an earlier cul-
ture to which the Lake Mohave Complex also belongs. The
Lake Mohave Complex 1s now believed to date from about 7000
B. C. (Warren and True 19613 W. J, Wallace 1962). Thus, the
initial date for the La Jolla Complex can be placed between
7000 and 5500 B, C., but on the side of the later date. A

. date of 6000 B, C. 1is here considered the earliest probablé

date for the La Jolla Complex.
The terminal date for lLa Jolla presents a more diffi-

cult problem, and will be reviewed in detail below. How-

| ever, it appears to the author that this complex continued
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in essentially the same form until cultural influences
‘from the Colorado River, reflected pfimarily in the intro-
‘duction of pottery, were felt on the San Diego Coast. That
%the so-called "Yuman" occupation of the San Diego Coastal
‘Provinoe remained basically La Jolle in sconomy, remains a
distinct possibility in the opinion of the author, and will
be discussed at length below. &

Several developmental schemes have been presented for i
this extremely long cultural continuum. Rogers, in his
;pioneer study (1945: 171-2), divided La Jolla into two
developmental phases: Ia Jolla I and II. La Jolla I is
characterized by basin metates, unshaped manos, a few pri-
mary flakes of stone, and an even lesser number of crude
beach cobble choppers. Stone projectile points are ab-
sent and unsegregated interment‘without mortuary offerings
was the method of'disposing of the dead.

La Jolla II, we are told, evolved graduslly and is
characterized by the common occurrence of stone flaking,
increase in the use of metates, burials that are more
segregated and occurring in cemeteries. At this time,
contact with the Channel Islands is reflected in "typical
Channel Island beads and stone digging-weights" included
lwith the burials, which were often marked with inverted
me tates.

‘ Work at the Scripps Estates Site has presented con-

‘tradictory evidence, as noted by Shumway and others (1961:
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'118), "The cultural features of the Scripps Estates Site
fhardly confirm the separation into such substages, for this
?13 one of the earliest of such sites, yet it has concentra-
_ted burials, abundance of flaked-rock implements (a few of
"which are rather refined), and some inclusion of ornaments‘
;in burials."

Harding (1951), in discussing what is apparently the
~Sorrento Site (SDi-531), noted a development from very
isimple flake tools in the lower levels through the addi-

tion of metates and manos and more chipped stone tools in-
cluding projectile points. Spire-lopped olivella beads, a
shell ring, and a "softstone”" pendant also occur. She e~
quates this development with Rogers' La Jolle I and II.
Shumwey and others (1961: 118) suggest that this represents
& gradual build-up and stabilization of a village popula-
tion rather than two cultural phases. This alternative ap-
bears to be a better interpretation, since the artifact fre-
quency in the lower levels of La Jolla sites is generally
" low and often does not represent an adequate sample.

The earliest dates from two sites, 7300 + 200 [5350

B, C,] at SDi-603 and 7370 + 100 [5420 B. C,} at Scripps
Estates Site, derive from "mano-bearing" levels. The later
date of 6950 + 350 [F000 B. C3] (Crane and Griffin 1958,
sample M=-=114) from the 18-24 inch level of the Sorrento
Site, also tends to support the interpretation that the

- phases "represent the development stabilization of the
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‘village." However, this date has yet to be tied into the
‘cultural development at the Sorrento Site. ;
Carter (1957: 269-73) would have the La Jolla industryé

‘extend back into the upper part of the last interglacial |
.and preserve a remarkably stable cultural continuum until
Yumen influences were felt on the coast. Johnson and Miller
3(1958), Krieger (1958), and Oakley (1959) have shown certai#
shortcomings 1n Carter's work, leaving him little in the wa§
Eof evidence for third interglacial man or for a La Jolla ‘
Complex of Wisconsin age. Probably the most glaring weak-
ness in Carterf's interpretation of the La Jolla sequence is
the vast difference between some of his "geochronological"
dates and the radiocarbon dates. For example, in discussing
Batiquitos Lagoon, Carter stated (1957: 191):

Where the road along the south side of

the lagoon oclimbs to the prominent 75«

foot terrace one mile inland from the

sea, there 1s an extensive and deep

site. The upper levels are dark and

contain numerous artifacts . . o o

The evidence of human occupation ex=

tends to a depth of more than four

feet and 1s then poor in artifacts,

the shell is weathered and the soil

formation is one of bleached and ce-

mented sand » - - » The s0il record
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sugéééfé the presénée of a zone

indicating human occupation that

was weathered during part of Wis=-

consin time and overlain by a later

occupation.
; This desoription fits only site SDi-603. Hubbs (Hubbag
;nd others 1960: 209) collected a sample of clam shell
(C. californiensis) "from the lower of two soil horizons" at
this site. The sample was "taken about 1 m., down in ysllow;
ish sand, indurated with lime, overlain unconformably by
loose, dark midden soil." This sample (LJ-36) gave a date
of 7300 £ 200 or 5350 B, C. In short, the mass of evidence
now avallable for study and comparison certainly would have
"Pleistocene man" in San Diego at a much later date than
that suggested by Carter.

Shumway and others (1961) feel that the data show "an
essential continuity of the shellfish-gathering habit along
this coast for more than seven millennia" (1961: 124). How=-
ever, they do not mean to imply that "the shellfish gather-
ers up and down the coast were genetically or socially con-
tinuous, either in space or time." It is suggested (1961:
119) that the La Jolla gathering culture evolved from "some
‘preceding hunting culture(s), San Dieguito or other." |

Recent work at Batiquitos Lagoon (Crabtree and others
19633 Warren and Pavesioc 1963) supports the hypothesis of
5Shumway and others that the La Jolla Complex persisted with
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QQAfj liﬁtle.chanéé over sévéral centuries., Howe#er, the
 suggestion that the La Jolla Complex "evolved" from the

San Dieguito or some other hunting culture(s) is not suppo"t-
ed by the studies made by University of California Archaeo~
:logical Survey, Los Angeles (Warren and True 19613 Warren
‘and others 1961). These complexes are considerably differ-
‘ent in artifact assemblage and apparently in ecologicsal
‘adaptation and economy. The San Dieguito Complex, which ap}
pears to represent the only basically hunting culture in thé
area, has a distribution along the slopes of the Black MounQ
tain Volcanics (Rogers 19293 Warren and True 1961) and is
not known to be found in the vicinity of the lagoons and
coast,

The La Jolla Complex is basically a gathering culture,
and is found primarily near the lagoons or coast, with only
smaller campsites located farther inland. There is a most
striking difference ih the artifact assemblages: seed
grinding tools are apparently absent in the San Dieguito
Complex, while knives and points make up about 30 percent
of the artifact inventory. The La Jolla Complex essentially
reverses these percentages: manos make up roughly 15 to 30
percent of the artifact assemblage, while points and knives
:represent less than 3 percent (Warren and others 1961;
Warren and True 1961; Crabtree and others 1963).

These differences, in themselves, do not rule out a

:development of the La Jolla Complex from the San Dieguito.
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'However, the fact that no "intermediate" aséemblage'ﬁééwﬁéén
érecognized severely lessens the probability of such a develf
'iopment° As stated elsewhere (Warren and others 1961: 23),
we feel that the La Jolla gathering economy does not appear
to have been adapted originally to the coastal ecology, andE
‘1t has been suggested that the La Jolla Complex originated
;in the interior. Lack of data from the interior makes con-
firmation of this hypothesis impossible at this time. How—j
‘ever, certain manifestations of the Dssert Cuiture--Pinto,
Gypsum and Cochise=-=-appear to be more similar to the La
Jolla than does the San Dieguito Complex. This interpreta-
tion, although arrived at independently, is in agreement
with Meighan's (1958) interpretation and the more general
pattern proposed by Osborne (1958).

We therefore propose that the La Jolla Complex repre-
sents actual migration of peoples to the coast, bringing
with them & basically gathering economic pattern adapted to
an arid, inland environmentg that this pattern was easily
adapted to the gathering of shellfish alcng the beaches but
not readily adapted to the resources of the ocean; and that
the abundant supply of shellfish in the lagoons and on the
coast, once recognized as a food source, made possible an
increase in populaticn and the development of what we now
call the La Jolla Complex.

Findings of work undertaken by the Archeeological Sur-

vey have also been interpreted differently from those of
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fShumway}and Sﬁhéés in another respect. Where Shumway'ﬁha
;others interpret La Jolla conservatism as cultural retro-
gression, Warren and others (1961) and Warren and Pavesic
5(1963) have looked to ecological adaptation and cultural
zisolation for the sources of conservatism. Shumway and |

I

jothers feel it plausible to assume "that the La Jolla peoplé
gnot only degenerated in habits and in tool-making ability %
ébut also, after such early retrogression, stagnated. The i
%Scripps Estates Site seems to have been inhabited for more ’
than two millenia with 1little evidence of change in culture:
The same general type of food and the great paucity of
sophisticated tools or weapons argues for a long=continued,
unprogressive existence . . . " (1961 124). Warren and
others see the La Jolla Complex as capable of adapting its
economy to a variety of situations where gathering activities
were possible, but incapable cof adequately coping directly
with the resourees of the sea under the pressures of climatie
change. The climatic and geologic changes that occurred,
were met primarily by shifts in importance of gathering ac-
tivities by the La Jolla populations.

The interpretations of the La Jolla development, pre-
sented above, are of two distinct types. The first, and
perhaps the most common in American archaeology, is the de-‘
velopment of a phase sequence based on specific traits,

such as artifact types, burial patterns, etc. The problems’

;are great in such interpretation of the Ia Jolla development
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‘and the more recent work has illustrated the inapplicability
éof Rogers', Harding's, and Carter's attempts in this area.

The second type of interpretation is based more on eco}
élogical adaptation of the prehistoric culture than on spe-‘
:ciric trai ts. Thé"écological analysis does not deny the
:possibility of establishing developmental phases based on
specific traits. However, no such developmental phases havé
.yet stood the test of close examination. Ecological inter-f
fpretations do not deny culture change, but only emphaslze
;that it is more difficult in this particular case, to estabL
1lish culture change by means of trait lists than through
studies of ecological adaptation. These two kinds of in-
terpretations are in fact complementary and the utilization
of both is desirable, for together they present a much more
complete plcture of the La Jolla development than they do
individually.

In the following discussion of the temporal development
of the La Jolla Complex, changes in both ecological adapta=
tion and in artifact assemblages are discussed. However, it
must be pointed out that it is the ecological changes that
form the basis for the discussion and the temporal distribu-

‘tion of the specific diagnostic traits is sometimes tenuous.
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| Chapter vii. Temporal Periods and Cultural Stages

on the San Diego Coast

The analysis below makes use of several concepts not
generally used simultaneously. The first is that of Eeriod}

Periods are considered units of time or units of contempor-

aneity (Rowe 1962). Since significant changes in artifacté
.types in the La Jolla Complex are difficult to isolate and
.there are enough radiocarbon dates available to allecw for
fair temporal control, the basic taxonomic units are perilods,
which are not necessarily determinsd by changes in artifact
inventory. In the following discussion, the three periods
discussed are not completely arbitrary. The terminal date
of each period is set at a point in time which seems to be
one of accelerated culture change. However, the changes
that occur throughout the San Diegc Coast and offshore is-
lands are not always in the same direction in all areas.

Cultural changes from Period II to Period III on the
coast represent different cultural developments from those
of Santa Catalina Island, for example. Periods are there-
fore considered nothing more than temporal units and the
‘cultural remains placed in each period are selected only on
“the basls of the date assigned to them.

The second concept used is that of stage. Stages are
:units of cultural similafity (Rowe 1962) characterized by

134
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'a dominating pattern of economic existence (Krieger 1953:
1 247). However, stages are generally considered units which
'have differences of greater magnitude than those considered
;here. The Lithic, Archaic, Formative, etc. Stages of Willa&
:and Phillips (1958) may serve as an example. The La Jolla

Complex falls within the Archaic Stage and the units we are

concerned with are subdivisions of the La Jolla Complex. |

?Such subdivisions might be termed substages, but this is a@
overly cumbersome term. Furthermore, the units with which
we are concerned are not substages of the Archaic Stage,
but rather subdivisions of the La Jolla cultural develop-
ment, which is in turn a cultural unit within the Archaic
Stage.

t

An alternative term would be "phase." However, Willey
and Phillips would attempt to relate "phase" to "society"
(1958: 49), and it is therefore not applicable to the unit
of cultural similarity termed stage in this report. The
stages described below are not general cultural stages, but
rather are primarily stages of the La Jolla cultural devel-
opment, and as such are units within that culture that are
culturally more alike than "stages" generally are, and are
characterized by rather minor changes in patterns of econom-

:1c existence.

Finally, the concept of phase as defined by Willey and
Phi1llips is not directly applicable to the La Jolla cultural

.remains as they are now understood. A phase is defined as
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iﬁ;ﬁvérchaédlogicai uﬁit poségssing traits sﬁfficiegéiyiéﬂg;;
‘acteristic to distinguish it from all other units similarly§
gconceived, whether of the same or other cultures or civiliza-
;tions, specially limited to the order of magnitude of a lo-:
‘cality or reglon and chronologically limited to a relativel&
‘brief interval of time" (Willey and Phillips 1958: 22),
i Further, 1t is desirable to have phase equal the pre- ’
ihistoric society. In this respect, Willey and Phillips %
Twould "think of a society in its minimal sense, as a group i
of people acknowledging a single political authority, obe- |
dient to a single system of law, and in some degree organized
to resist attack from other such societies" (Willey and
Phillips 1958: 49). However, as they readily admit, in
practice the archaeologist can seldom relate these criteria
to an archaeological assemblage. Further, in Restricted
Wandering or Central Based Wandering groups, political au-
thority may be limited to a small village and be poorly de-
fined (Beardsley and others 1956)., Consequently, defensive
organization may also be virtually non-existent. On the
other hand, a single system of law may extend far beyond
the 1imits of this small, loosely organized political unit.
The la Jolla community pattern is viewed here as a
‘Restricted Wandering or a Central Based Wandering type, and
it is only after full consideration of the implications of
these community patternings, that the society or basic so-

cial units may be defined with some reliability. Discussion
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of this prbbieﬁ here is not 6ﬁiy premétufe, but is of iié%ig
;or no use to the present study. Suffice it to say that
%these contemporaneous units (i, e., sites or components cf .
Eaites) in olose proximity to one another (for instance, on
éthe shores of a single lagoon), utilizing the natural re-
%aouroes of the same area, are assumed to recognize them-
@selves as a social unit, distinet from other such cluster-
iings of ocommunities and are thus considered one society, a i
j?bas!.c: sooial unit. The concept of phase as defined here ma&
be useful for a more detalled analysis of the cultural re- |
mains than 1s the definition of phase presented by Willey
and Phillips.

Briefly then, in the following analysis of the La Jolla
development, two major concepts are used in organizing the
data in an historiocal sequence: period and stage. A period
is a temporal unit and cultural remains are placed within
each period by virtues of the dates assigned to them. The
organization of cultural remains into periods is not depen-
dent upon cultural data, only on their temporal placement.

A stage, on the other hand, is a unit of cultural sim=-
ilarity eharacterized by a dominating pattern of economie
existence. Stages here are clearly "economic stages,"
fdominated by a pattern of productive technique. Changes
in dominant productive techniques may be made within a
;given period or may persist through two or more periods

'and are therefore not dependent upon temporal periods.
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éPeriods and stages are thus mutually exclusive concepts:
‘periods are units of time: stages are units of cultural

similarity.

‘Periods of La Jolla Development
The earliest cultural remains on the San Diego Coast
ilie outside the scope of this paper. These include such

!
‘remains as the San Dieguito Complex (Warren and True 1961)

gand possibly earlier material found in the sea cliff at
}Scripps Institute of Oceanography (Sellards 1960). The vasf
time range possibly represented by this material is consid-
ered Period I.

Period II begins circa 6000 B. C, and terminates at
about 3000 B. C. The initial date for Period II corresponds
to the initial date for the appearance of the La Jolla Com=-
plex on the San Diego Coast. This period terminates during
a time of ecological change, when the extent of rocky fore-
shore had been considerably reduced, lagoons had been re-
duced in size and depth by heavy silting, the shellfish sup-
ply had dwindled, and potable water was presumably consider-
ably lessened near the lagoons and beaches. Furvher, the
vegetation had undergone some important changes, with reduc-
‘tion in the distribution of pines and caks and the increase
.in areas of chaparral, grasses and coastal sage scrub.

A relatively large number of sites falls within this
period, and it is from this period that most data are known.

‘The entire occupation at Scripps Estates Site (Moriarty
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‘and othefs‘IQSQgVShumway and 6théfsri961) falls wifhiﬁrﬁﬁ
rPeriod II, as does the earlier portion of the occupation atj
%the Sorrento Site in Soledad Valley (Harding 1951). The Del
?Mar Site, SDi-191 (Warren and Thompson 1959 Carter 1957),
Eand the la Jolla Component at the C., W, Harris Site, SDi-14§
%(Warren and True 1961), on the San Dieguito River, and SDi-i
I605 on Batiquitos lagoon (Crabtree and others 1963) are all%
%Period IT sites. |
| Fach of the above sites has one or more samples dated f
‘by radiocarbon method that fall within Period II, roughly
from 5400 B, C, to 3400 B. C, Several more sites in the
vicinity of La Jolla are dated within the range of Period

tion 1962), but little or no archaeological data are avail-
able‘for them., Additional sites which lack carbon-14 dates
appear to be esulturally related to the dated sites and may
‘also fall within this period. These are dealt with below
in the discussion of cultural stages.

Period III, dating from 3000 B, C. to A. D, 1300, is
the most poorly doeumented of the three periods with which
we are concerned, and the most crucial to the understanding
of cultural adaptations made to the changing ecological |
conditions of the San Diego Coast. SDi-603 on Batiquitos
Lagoon is the only site excavated on the coast that has a
radiocarbon date falling within this period. The Period III

‘occupation may be correlated with the major portion of
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‘stratum 2 at SDL1-803, from which the date of 3900 ¢ 200
[[950 B. CZ] was obtained by Hubbs and others (1960: 207,
;sample LJ=31). Other sites on Batiquitos Lagoon that have
: datea ‘falling within this period are: SDi-604, dated at
3800 + 200 [[860 B. Cz] Hubbs and others 1960: 209, sample LJ—
"55): and SD1-603, with three dates ranging between 826 + 200
E D. 1128, and 1075 % 200 [E. D. 875 (Hubbs e.nd others 1952-
222, samples LJ-242,-243, -245). An unexcavated site on
Agu. Hedionda lLagoon was dated at 1030 + 200 . D. 920 by
Hubbs and others (1962: 234, sample LJ-335).

Other unexcavated sites include Site SDM-W1ll at the
base of the northern tip of Torrey Pines Mesa, on the south-
ern edge of Sorrento Valley, with a date of 3700 + 200 750
B. C3 (Hubbs and others 1960: 204, sample LJ-19), and the
Torrey Pines Grade Midden, with three radioecarbon dates
ranging between 4670 + 200 020 B. C:] and 4740 3 200 E790
B, O3] (Hubbs and others 1960: 229-30, samples LJ-274, =276,
=277),

South of Torrey Pines Mesa, in the vieinity of the la
Jolla embayment and Mission and San Diego bays, there are
several sites with radiocarbon dates falling within Period
III. However, there are no arshaeological data available
for most of them. These inelude:

1. Chollas Creek Site. Three "oceupation streaks”
exposed in the bank, dated in stratigraphie order at 2100
F_gaoo [Es0 B. ¢J , 1450 * 200 E. D. 500 , and 950 #+ 200

J.._A - . -
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E. . 1000| (Hubbs and others 1960: 208-9, samples LJ-34, =37,

-5-58).

. 2. Silver Strand Site. Dated at 4520 # 200 E570 B. cj
for sample LJ-336, and 4020 t 300 E070 B. ¢J for sample Li-
211, drawn from the lower levels of "transitional occupation"
(Hubbs and others 1962: 213, 234).

‘ 3. Seripps Institution of Oceanography Cliff Site.
3240~+ 240 [i290 B. C.] for bottom of surface midden (Hubbs

and others 1962: 235, sample LJ-SSB)o

4. Site near Soripps Institute. 4400 + 150 450 B. cj
(Shumway and others 1961: 123, sample LJ-299A).

5. Sweetwater River Midden. 760 %+ 100 . D. 11940
(Hubbs and others 1960: 216, sample LJ=103),

In addition to the above sites, the Spindrift Site at
the La Jolla Beach and Tennis Club has several dates that
fall within Period III. Some archeeological data from this
site have accumulated over the years., At the Spindrift Site,
the following dates were obtained:

1270 + 250 . D. 680] for decimeter 6 in dark, friable
soil (Hubbs and others 1962: 235-6, sample LJ-386)., This
date deserves special attention and is discussed below.

4770 + 210 [2820 B. C.| for decimeter 8 (Hubbs, Personal
communication 1962, sample LJ-449).

3190 + 200 E240 B, C.| for decimeter 11 in the lime-
indurated B horizon (Hubbs and others 1962: 235, sample LJ=-

385).
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4650 i{iéO'EﬁOO B. C] "from near the junction of the
 upper and lower soil levels." Assocliated with a prone bur=-
1al, (Hubbs, Personal communication 1962, sample LJ-512).

‘ Another site within this period, althrough marginal to
;the coastal La Jolla development, is the Little Harbor Site'
'on Santa Catalina Island. Little Harbor has a date of 3880|
+ 250 [£930 B. C;] (Meighan 1959, sample M-434).

i The terminal date of Period IIIl is estimated at 4. D. |
3’1300. This date is tentatively set as the beginning of the
effec tive cultural influence from the east, marked by the
introduction of pottery. The date for the introduction of
pottery into western San Diego County is a controversial
matter, Rogers (1945: 173) would place it in the 15th
century, while Meighan (1654: 221) would date the arrival

of pottery in the San Luis Rey B@sin@not earlier than 1500
A. D, and would not be too surprised if future investigation
places pottery as late as 1600 or 1700 A. D. for the Luiseno."
Wallace (1955: 226) feels these dates are too moderate and
do not "allow enough time for subsequent cultural-historieal
deye}opments“ and would prefer a date of 1000 A. D. How~
ever, as Meighan has illustrated (1954), cultural develop-
ment after the introduction of pottery in the San Luis Rey
Basin is marginal to the distribution of pottery in Southern
California, and pottery therefore may have been introdueed |
somewhat earlier farther south on the San Diego Coast. The

radioearbon dates from that area tend to support Meighan's
-guess date. \
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'Hubbs and others (1962: 235-6) report a C-14 date of
%12'70 + 250 (. D. 68@ for sample LJ-386 from the lower part
iof the upper level of dark, friable soill at the Spindrift
Site. This date was thought probably to approximate "the
time of introduction into this section of the coast of pot-
tery and of more refined s tonework, which are here dilagnos-
' tio of the Diegueﬁb Culture." A date obtained at a later

1
b
l

' time from this site resulted in an inversion, with a sample

gdating from 4770 # 210 B820 B. CJ] (sample LJ-449) froma
gh:lgher level than 3190 * 200 E24O B, C.] (sample LJ-385), :
Regarding this inversion, Hubbs stated that the site was
heavily eroded between the La Jolla and Diegueho occupation,
resulting in the filling in of some of the erosional cuts by
darker materiasls of a younger age. It seems that later dep~
osition on an uneven erosion-cut surface might well have re-
sulted in a econtaminated or mixed sample, giving an errone-
ous age for the introduetion of pottery. Further, the pos-
sibility that potsherds had been disturbed by rodent activ-
ity and moved to an older level remains a distinct possibil-
ity. Such was obviously the case at SDi-603, where pot-
sherds were found 1n relatively large numbers in a level
dated at 1950 B, C. One sherd was recovered from a rodent
hole near the bottom of the site in a level dated at 5350
B. C. (Crabtree and others 1963).

Three other dates for pottery-bearing sites on the

coast are of interest here. Sample LJ-210 for a site on the
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Silver Strand, assayed at 270 + 150 [E. D. 1680 (Hubbs and
others 1962: 212). Two samples from a large rock shelter
%on Rancho Cuevas, between Rosarita Beach and Ponto Descanso,
3Baja California, resulted in an inversion. The older date
of 400 + 200 E. D, 1550 (Hubbs and others 1960: 208, sample
;LJ-SS), was from the second deeimeter while the younger datq
éof 70 4+ 180 [E. D. 1880 was from a 5 cm. level at the bottomé
bf the deposit, below 7 decimeters of midden. The discrep-%
;ncy is unexplained. ‘
These data suggest that pottery was present at least as
early as A. D, 1560 on the Southern California coast. The
Chollas Creek nccupation, as noted above, covered a period
of time earlier than this date. However, although the arti-
fact inventory indicated a "culture more advanced than the
La Jollan" no mentfion is made of pottery, and the location
is not listed as a pottery-bearing site in the subject index
(Hubbs and others 1960: 198-200, 208-9)., A charcoal sample
(LJ-103) from a midden on the Sweetwater River in Chula Vista
was assayed at 760 4+ 100 i, D. 1190 (Hubbs and others 1960:
216), "Accompanying the charcoal are many crudely flaked
artifacts"--but no pottery.
While not conclusive, these dates suggest that pottery
was introduced earlier than A. D. 1560, later than A. D. 690,
and perhaps as late as A, D, 1300, On the basis of the avail-
able data, the initial date for pottery on the San Diego
Coast is tentetively placed at A. D. 1300. This date is
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taken to mark the end of Period III and the beginning of
Period IV, which continues until historic times and the dis¥

| :
'appearance of the aboriginal culture on the San Diego Coast.

Cultural Stages

Each period 1s characterized by one or more cultural
'stages. Each stage has been given a descriptive name in-
idicating the economic orientation. These stages are Adap- %
?tive Collecting, Incipient Maritime, Maritime, and Land Re-%
isource Collecting. In the following discussion, the cultur~
al sequence is taken up to the period of European contact
and extended to Santa Catalira Island during Period III,
thus taking in both the Yuman Culture and the Little Harbor
Maritime development. It is felt that in both cases the
economic activities may be seen as a development out of the
La Jolla Complex (or at least a very similar one, in the
case of Little Harbor). Little Harbor and the Yuman Cul-
ture represent culture change in different directions from
a common cultural base, and as such are valuable in i1llus-
trating the application and limitations of the theoretical
model presented here above.

Two cultural stages may be outlined for Psriod II,
Adaptive Collecting and Incipient Maritime. The first,

Adaptive Collecting, is largely hypothetical and undocu-

mented. This stage represents the earliest ILa Jolla occu-

pation on the San Diego Coast. Presumably this was a small

population which had moved to the coast from the interior.
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Between cifcé GOOO and 5500 B. C., this populétionvwas‘édaﬁf
ting to the resources of the coast which would later allow
5for a cultural florescence and population increase. Pre-
isumably the vegetation provided a greater range of vegetablé
resources, with a wider distribution of oak and pine, though
Egrasses, chaparral and coastal sage scrub were all presum- 5
gably fairly widespread. The coastline presented a rocky ;
iforeshore, was wrinkled by finger-like bays at the mouths of
érivers and streams, and supported a plentiful supply of both
rocky foreshore and bay mollusecs.

The Adaptive Collecting stage may be recognized in the
earliest levels of SDi-603 (Crabtree and others 1963), the
‘Scripps Estates Site (Moriarty and others 1959; Shumway and
others 1961), and perhaps in the Sorrento Site (Harding 1951),
where relatively few shells are present. The paucity of
shells may reflect elther or both a small population and
the incomplete use of the shellfish supply.

In this stage, the artifact inventory is small and vir-
tually indistinguishable from the ma jor part of the assem-
blage from the next stage. One possible dlagnostic artifact
type may be suggested for this stags. At'SDi-215 on Bgti-
gulitos Lagoon, 3 large knives were recovered that resemble
those from the San Dieguito component at the C. W. Harris
Site (Warren and others 1961: Warren and True 196i: Crabtree
and others 1963). These differ from the San Disguito knives

in one important characteristic. The Batiquitos knives are.
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!very crudely percussion flaked, while the San Dieguito knivés
exhibit an extremely well-controlled percussion technique. |

The Jimmy Site (SDi-319), on the San Dieguito River near thL
C. W, Harris Site, presents a similar picture. Here there
appears to be a mixing of San Dieguito and La Jolla traits,
with both well made knives and scrapers, similar to those of

the San Dieguito Complex, and cruder scrapers, manos, a me=-

tate and crude hammerstones reminiscent of the La Jolls

tools (Warren and others 1961). Unfortunately, the assem=-

blage from the Jimmy Site is a very small surface collectioh

and may represent a mixing of artifacts from different per-
) !

|
'iods in time. |
g These data, though severely limited, suggest the pos-
sibility of contact between the initial La Jolla population'
;and the earlier San Dieguito, and may thus account for the 5
ilarge knives from SD1-213 and also for the small domed
;scrapers found in small numbers in the La Jolla occupation é

“throughout Period II. The most characteristic tools of eve?
ithe earliest La Jolla occupation as we now know it, are theE
crudely percussion flaked cobble bifaces and unifaces, |
-scraper planes, large primary flake scrapers and the mano

'and metate. These traits clearly distinguish it from the f
San Dieguito Complex and make it virtually indistinguishablb
'in terms of tool types from the (following) Incipient Mari-

time stage of the La Jolla Complex. 4
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i éu;ials in the Adapf&ve Colleeting stage are rarely

|

found. Some of those reported from the Scripps Estates Site
H

%ay date from this period, but this cannot be illustrated at

the present time. One of two burials from SDi-603 was clear
v from the earliest occupation of that site, being placed
n a pit in the subsoil below the midden. The outline of
he pit was unclear, but it contained none of the darker
#idden and quantities of shell that marked the Incipient

|
ritime stage at that site, clear indication that the bur-

ial was derived from the earliest occupation. This burial

ﬁas flexed on its left side, with the head oriented toward
!

#he north. :

; Faunal remains from the Adaptive Collecting stage are
hot numerous. Shellfish are primarily those of the rocky

foreshore, and mammalian remains are extremely rare, with

i
|
|

fabbit and/or hare, and deer and/or antelope and possibly
iarger rodents such as the wood rat, being represented. The
éettlement pattern for this stage is unknown; since only a
faw sites representative of this stage have been reecognized.
The Adaptive Collecting stage probably was to be found |
along all of the San Diego Coast between 6000 and 5500 B, C.

|
I

Although impossible to 1llustrgte at this time, it seems
feasonable to assume that all along the coast people were

bgginning to adapt the collecting economy to the shellfish |
;esouroes of the coast. By about 5500 B. C., this sdapta-~ %
Fion was sufficlently complete to allow for a recognizable |
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'settlement pattern oriented toward the lagoons, embayments,

and productive areas of the open beach, for an upward trend
in population, and some cultural elaboration.

The Incipient Maritime stage is clearly present in the

greater portion of the Seripps Estates Site, and in portions

of the Sorrento Site and SDi-603., In addition to these dat
ed sites, a number of others also appear to represent this
stage of cultural development. These are the Gonzales Site

(SD1-687) and the Wilson Site (SDi=194) on the lower San

Dieguito River, and SDi-532, farther inland near the Black '
;Mountain Volcanics, on the San Dieguito River: also site
jUCLJ-Ml in Ia Jolls, Black's Site just north of La Jolla,
fand SDi1-213 on Batiquitos Lagoon. |
j The Incipient Maritime stage began circa 5500 B, C, ;
|

and continued until some time after 4300 B, C. The terminai

date for the stage may vary from area to area and appears tp
’be dependent on changes in the local plant cover and shore-!
'line. It 1s characterized by maximum use of marine resources
;during the La Jolla occupation of the coast, as reflected
iin the relatively large amount of shell present in the

;middens.

-

The artifact assemblage is characterized by the contin

‘ued use of small domed scrapers and very rare occurrence of
‘leaf-shaped points and knives. Spire-lopped olivella are |
! 1
ifirst reported during this stage, as are disc clamshell beaés,
|
1
i
|

an occasional stone pendant, discoidal-shaped and doughnut-|
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shﬁiga stones., Artifacts such as manos;imetates, and a;whoFe
range of large, crude scraping, chopping and hammering toolE
inereases in number, apparently reflecting an increase in
population. Most of the lLa Jolla burlals known are reported
from this stage and the flexed position with northerly orien-
tation of the head persists from the earller stage.

In the Torrey Pines Mesa=--Sorrento Valley area, this
{stgge may have persisted until about 3000 to 2500 B. C, DuF-

iing the latter part of the stage, notched points may occur

and points and knives become more numerous though still rare.

The Sorrento Site ylelded a small number of notehed points

i;n the uppermost "layer" of the site, and a smaller number

' of leaf-shaped points occurred somewhat earlier (Harding

] 1951). The radiocarbon date of 6950 + 350 [F000 B. C{] from |
ithis site applies to the 18 to 24 inch level (Crane and |
gGriffin 1958) and presumably is earlier than the points.

| A single "spearpoint" was recovered in a column samplg
Etakep from the Torrey Pines Grade Site. The point was found
' in decimeter 5, and a shell sample from that decimeter was
?qaf,ed at 4970 4 200 [B020 B. C.] (Hubbs and others 1962: 229-
530, sample LJ-274). Shells from the same midden gave dates
§of 4840 + 200 E890 B, C. for decimeter 2 (sample LJ-276),

and 4740 ¢ 200 E790 B. CJ] for deeimeter 7 at the base of the
Z I
~midden (sample LJ-277). A single projectile point from a |

|

Ecolumn sample is not unusual in itself, but the almost com~
T z

iplete lack of points known for Ia Jolla sites prior to E
? l
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$500 B, C, makes such a discovery highly improbable unless

e e e .

ﬁoints had become more numerous after that time.
!

; At the Scripps Estates Site, the latest radiocarbon
!
date was 5460 + 100 [8510 B. C.] and a terminal date of 3000

. C. was estimated for the site (Shumway and others 1961).l

.....__m

Only one leaf-shaped point was believed to belong to this
rtifact assemblage. Site UCLJ=M1l, now considered a contin-

tion of the Scripps Estates Site, has a lower portion of

fhe midden dated at 6370 + 210 [420 B. C.] (Hubbs and others
?962: 217, sample LJ-225). Five points have been recovered
from this site, and all were found in the disturbed upper

i

%011 (Shumway and others 1961: 94).
| No points were found at SDi-603 between circa 4300 B.C.

[

and some time after 1900 B. C. (Crabtree and others 1963).
&his may be explained by the pronounced decrease in popula-
#ioﬂ'inferred from rate of shell accumulation (Warren and
%avesic'1965). Apparently the site was occupied only sea-
Sonally, for short periods of time, and artifact yield was
&ery small for this time period. Sometime after 1900 B. C.,
brojectilé points and/or knives appear in greater numbers
ihan at any time earlier in the history of the site.

Knives and points also occur in surface collections
from various sites on Batigquitos Lagoon. However, they are
iew in number and most cannot be placed chronologically
?xcept where pottery occurs on the site. Only two notched

!
points were noted in over 1000 artifacts from the lagoon

l — — — e
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area. One was from SDi-213, a large La Jolla site whiech may
have been occupied fairly early and for a considerable per-
104 of time. The second was from SDi-608, which yielded a

very small surfase collectlon.

The terminal date of 3000 B, C, for the Soripps Estate

Site, the apparent inorease in points, and the introduetioq
of notched points shortly after at the Sorrento Site, sug-é
gest that a terminal date of ecirca 3000 B, C. might be as~-
signed to the Inciplient Maritime stage in the Torrey Pines

Mesa and Sorrento Valley areas. The deecrease in rate of
shell accumilation at SDi-603 on Batiqultos Lagoonlbeginniﬂg
about 4250 B, C. and the lack of points and general scarcit

of artifacts until sometime after 1900 B, C., suggest that}
the population on Batiquitos Lagoon decreased somewhat ear%

lier or at a more rapid rate than in the regions of Torrey§

?;nes Mesa and the Sorrento Valley. On this basis, 1%t ap-?

' pears that the Inciplent Maritime stage ended at Batiquitoq

| | |
'Lagoon about 4000 B. C. Farther south, at San Diego and

?M;ssion bays, the Inciplent Maritime stage may have persisted

1

gro; a oconsiderably longer period. The information for thaq

. t
area, however, 1s not available at this time. !
i

fwiph large artifact assemblages, there are dated sites

iyielding but a few artifaets, and there are sites with relal-

i
i

]

In Period II, in addition to radioearbon-dated sites

tively large and interesting inventorles but as yet lacking

C=14 dates. The former are useful in study of settlement
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!pattefhs and have been used in that way. However, most
iIsites that have not been dated either by C-14 or pottery
:haVe not been considered in the following discussion. The
éexceptions are the Gonzales Site and the Wilson Sita on the
!lower San Diegulto River. Both have ylelded large surface
icollections, and the Wilson Site has been tested (Warren
and others 1961; Warren and Crabtree, MS 1962). The Wil-

son Site has not produced any projectile points, and their

gabsence suggests a date earlier than 3000 B. C, This 1is
}urther supported by the presence of small domed scrapers,
ﬁhich apparently become less common after 4000 B, C. This
ésife was also extensively eroded, with a shallow midden
iremnant found in & small portion while a2 much greater ero-
ded area exhibited a surface littered with artifacts and
broken rock. The extensive erosion also supports a date

lof considerable antiquity. The Gonzales Site is a large
one, with a midden extending to a depth of at least 3 feet i
and containing a considerable quantity of shellfish re-
mains. The artifacts from the surface collection here in-
eluded 4’lear-shaped points and knives, and 8 small domed
serapers, suggesting an occupation ending about 3000 B. C.

| Black's Site on Torrey Pines Mesa is discussed by L
Carter (1957: 209-14), who illustrates a number of small

'‘domed scrapers that are not numerous but certainly typical

of the early La Jolla occupation at SD1-603 on Batiquitos

Lagoon and of the Scripps Estates Site, which 1s only a |
i
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short distance from Black's Site. The other artifacts
11lustrated by Carter are the crude cutting, sbraping,

|ehopping implements typleal of the La Jolla occupation.

bther artifacts desaribed by Carter for the site included

J

manos and metates and crude, bifacially flaked leaf-shaped

|

knives. All suggest an occupation earlier than 3000 B. C.

Site SD1-213 on Batiquitos Lagoon has produced a

glarge number of artifacts from surface collection and lim-

eited testing, all suggesting an occupation covering a con-

i
H
|
|
!

siderable period of time. A notched point, several large,

;erude "San Disguito" type knives, and a number of small
domed scrapers were reeovered, possibly indicating develop-i
hent from the Adaptive Collecting stage through the Incipi-;
"ent Maritime stage. Other artifacts from this site includoé
F wide range of crude scraping, cutting and chopping tools,?
gabundant manos and metates, and a discoidal of vesicular g

basalt. SDi-213 is also fairly heavily eroded, with a
%ather large portion of the midden apparently washed away,

I
|
I
I

about 5500 B, C. and continues until about 4000 B. C. at

again suggesting considerable age.
Briefly then, the Incipient Maritime stage begins.

Batiquitos Lagoon, 3000 B, C. st Sorrento Valley and Tor-
rey Pines Mesa, and probably considerahly later at San Di=-
ego and Mission bays. The characteristic La Jolla 1nventort

such as manos and metates, crude chopping, scraping and cut-

iting tools, 1s found in large quantity, and in addition
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stone_ discoidals, spire~lopped olivella and disc clamshell |
%eada are first reported. Toward the end of the stage at
Sorrento Valley, ca, 3000 B, C., leaf-shaped points and/or

knives increase in number and later still, notched points

%occur. Small domed scrapers are found'throughout this
;stage and may be considered typlcal. The sites ars usually
imarked by an abundance of shellflish remains, and burials

|

Eoocur in greater numbers at this time. The Scripps Estates

Site, UCLJ-M1, Black's Site, and a site on the U. S. De- .

| .
partment of Agriculture Horticultural Station on Torrey
Pines Mesa (Hubbs and others 1962: 230) and SD1-203 on |

i

gBatiquitos Lagoon, all have produced burials from this

|
i !
stage totaling over 50 individuals. Thls seems to repre- j
sent a period of heavy population and relative cultural f

elaboration. :

g The economic pattern for the Incipient Maritime atage :
can be outlined in some detail because a large number of E
itools and some faunsl remains have been analyzed. Metates
and cores have been omitted from the assemblages in deter~
mining the relative percentage of the various tools. Me-
tates are more often fragmentary than not, which makes it

impossible to arrive at a reliable number of metates for

a site. Cores which have not functionedas tools do not

;reflect the economic activities other than tool manufac-

iture, and are thersfore omitted.
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The following sites have been used in determining the
relative percentage of tools: SDi-603, =213 on Batiqﬁitos
Lagoon; SDi-687, =194 on the San Dieguito River: and the

Poripps Estates Site (SDi-525), in part, at Ia Jolla. The
jonly tabulation of artifacts for the Scripps Estates Site
fis comprised of only 158 artifacts (Warren, in Moriarty
gand others 1959). The remaining calculations are based

on Crabtree and others (1963) for the Batiquitos Lagoon

!
%sites, and Warren and others (1961) and Warren and Crab-
!tree (MS) for the San Dieguito River sites. |

The crude workmanship and multiple function of many |
of the La Jolla tools makes a functional analysis of many

iof the tools a 4ifficult undertaking. The seed grinding

Eimplements, and the projectile points clearly indicate
iseed grinding and hunting activities. These activities
certainly do not appear to be of equal importance. Manos i
comprise between 15 and 30 percent of the assemblages,
%hile knives &nd projectile points make up less than 3
percent. Manos and projectiles (including knives) cannot
Ibe weighed equally in the comparison made above. Although
there are no data available on the length of time a pro=-

jectile or mano is used, logically manos would be useful

for a greater length of time than projectiles. The pro-
Jectiles are more delicate tools and are often made on j
more brittle cryptocrystalline materials than manos made ]

onn only slightly modified cobbles, most often of tough,
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&ranitic material. Manos also appear to wear out only
%arely; they apparently were "nesharpened" by pecking the
surface of the grinding area., Although often found in
fragmentary condition, complete manos appear to be more
common than broken ones (Warren and others 1961: 35e54).

On the other hand, projectiles are seldom if ever worn out,

but frequently are broken. Well over half of the projec~

t1les are fragmentary (Warren and others 1961: 20). Pin-

?lly, one or two manos are all that would be required per
ierson for seed grinding, while one or two projectiles is
écarcely sufficient for a hunter. Therefore, if both
ﬁunting and seed grinding were of equal importance to the
;economy, projectile points and knives should be more com- j
#on than manos. In La Jolla assemblages of this period, i
%anos far outnumber knives and projectiles, suggesting

Ea strong focus on collecting activities,

The ma jority of the remaining artifacts fall in what
has been termed the "hammerstone complex" by Crabtree and
others (1963), They have illustrated that while the
"types” of cobble unifaces and biface tools, angular chop-
pers, scraper planes, certaln scrapers and cores may origin-
ally have been made in a distinct form, they all are used
in various ways and through use as hammers and choppers,
tend to develop into "hammerstones." The tools that most
often developed into hammerstones were the cortex-backed

and cortex~based scrapers, and the cobble unifasce and bi-
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gace tools. These categories of artifacts (excluding ham~-
%erstones) make up between 10 and 35 percent of the too}
Fssemblages. The multiple use of these tools in soraping,
khopping and cutting mekes their function, in terms of

the economy, difficult if not impossible to determine

!(Fig. 2).

There are some characteristics of these tools that
would suggest certain kinds of use. Some (cobble unifaces,

soraper planes, cortex-based and cortex-backed scrapers)

are unifacially flaked and when unbattered, have a sharp
and often well-trimmed edge, suggesting their use as sorap-g
;ers. The cobble biface is bifacially flaked with a more E
ésinuous edge, suggesting a chopping or crude ocutting tool. é
;The most common indication of use on all types however is E
fbattering. This battering is present in varying degrees ’

iin a continuum from these scrapers and choppers into var-

fous forms of hammerstones. |

Grinding wear 1s the second pattern of use found on
these tools., This rarely occurs on the thinner type of
sorapers, but is present on the edges of some cobble uni-
faces and bifaces, and most cpmmonly on the scraper planes.
iIt 18 even occasionally found on flakes exhibiting no other
modification. This wear surface on the cobble unifaces,
bifaces, and thin scrapers and flakes takes the form of a
narrow facet on a sharp edge. The same wear pattern is

found on the leading edge of the scraper planes, but is
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more of ten and more pronounced on the trailing edge. The
precise use which brought about thils wear has not been
determined. However, it is clear that these tools were not
Ispecialized chopping, scraping or cutting tools, as might
be assumed from a formal description. They give the im-
pression of having been used in processing that required

soraping, cutting and chopping of a hard and/or abrasive

ﬁaterial, or in conjunction with a hard and abrasive
gnether stone. j
| For example, scraper planes are generally prepared ‘
from a large, thick flake by unifaclal percussion flaking
fat a steep angle. The "sharp" working edge thus prepared

gis sometimes battered and ground as if some material was
;prepared by scraping and light pounding on a hard and |
iabrasive platform, such as a nether stone. This same
éprocess may have been undertaken with a cobble uniface or
with a combination of soraper and "hammerstone." This |
Eprocess would appear to be applicable in the preparation of!
plant food such as roots or meaty seeds, or perhaps shell-
if1sh, but is not well adapted to the butchering of animals
and preparation of animal foods.

Another funoction of certain of these tools was un-

doubtedly the production of other tools. The hammerstones

were probably used in the production of flaked stone tools.f

The battered cobble uniface and biface tools as well as the;

battered sharp angle core hammers and angular choppers coulq
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have been used in the production of metates and 1n roughen=- |
ing the grinding surface of manos. Some of the hammer-
stones which show grinding facets, called "hammer-grinders"
by Warren and others (1961), would be especially well

Fdapted to manufacturing metates from the soft sandstone

baterial commonly used for grinding slabs. These hammer-
?tones exhibit both battering and grinding which could re- |

|
sult from the production of metates.

; Thus, the majority of the tools found in la Jolla

éites belong to an unspecialized, multi-purpose category,

éppearing to have been used in the processing of plant !
foods and in the production of other tools.

Tools that might be ascribed to hunting or preparing
of animal foods are relatively few, making up less than i
? percent of the assemblage. These include: projectile
?oints, knives, and a variety of small, well-made scorapers.

Fhe points are "intermediate™ in size, probably used as

dart tips, but of a size that could also function as arrow

tips (ca. 2.5 to 5.0 om. long and 1.5 to 2.5 cm. wide).

Most are fragmentary and size and welght ranges of complete

specimens cannot be considered representative. The work-
manship varies from extremely crude, "chunky" specimens
to those with well-controlled pressure flaking. The well
made spscimens are most commonly made of chalcedony or

Jasper, materials not common to the area. The cruder speci-

mens are often of quartz or felsite, abundant locally. ]
|
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Points and knives are nearly all leaf-shaped (Fig. 3,
a-c, e=f), although notched and stemmed points (Fig. 3, g-
j) may appear near the end of the Incipient Maritime stage
at Sorrento Valley and Torrey Pines Mesa. They were al-

most certainly introduced after that stage at Batiquitos

Lagoon. Knives are always leaf~-shaped, with either paral-
flel edges (Fig. 3b) or edges that taper gradually toward
&he tip from a rounded or straight base (Fig. 3a, c¢). The

i

ﬁorkmanship here again exhibits a wide range of control,
jfrom very crude percussion fleking to well-controlled pres-f
sure flaking. Again, the crude specimens are made of localg
quartz and felsite, while the well made ones are most often;
of foreign cryptocrystallines, ?
| The range in both form and workmanship together with 5
‘the small number of tools, suggests that no well establisheé
épattern for point and knife types existed, perhaps due to ‘
ga lack of interest in or necessity for their production.

5 The small scrapers are almost always made from felsite
!or fine-grained basalt, but occasionally from crypto- j
erystalline materials. These tools are manufactured by a
well-controlled pressure and/or percussion technique, and |
are less variable in type than the polnts. They are most
'orten oval in outline, with plano-convex cross section.

The planar surface may or may not exhibit a bulb of per-

cussion and the working edge may vary from one-fourth to

the whole periphery. The working edge 1is sharp and forms
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E small, even curve, occasionally showing some indication
of wear (Fig. 34).

The limited number of hunting tools may be somewhat
misleading with regard to the importance of hunting, how-

ever. As noted earlier, the use of fire in hunting was

important to historic peoples on the San Diego Coast, and

presumably is a technique which had considerable time |
?epth. Costanso also mentions the throwing stick among

historic Indians of the San Diego Coast, and stresses 1its

1

importance: ", « « o they use a sort of throwing-stick
of very hard wood, similar in form to a short curved sabre ;
ﬁhich they throw edgewise, cutting the alr with great force;
;Thay throw it farther than a stone, and never go into the i
fsurrounding country without it. When they see a snake, or
other noxious animal, they throw the . .throwing stick at 1it,
;and generally cut the animal in two" (van Hement-Engert and
Teggart 1910: 121).

Such tools may also have been used by the La Jolla

|
i
peoples, but no indication of them 1s to be found in the {
f
‘archaeological record. However, the tool assemblage of La E

|

ly little importance, seven if certain adjustments are made

for perishable items.
Fishing gear 1s virtually absent. No fishhooks or

harpoons have been recovered. The only probable fishing

|
|
tools are: one girdled net weight (Hubbs, Personal com- }
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munication 1964); small, conlcal bone points, of which so
far only fragmentary specimens have been recovereds and
small, doughnut-shaped stones. The bone points are repre-
sented by only'tip fragments generally measuring not more
than three-quarters of an inch long. These points could

have functioned as fish gorges, or equally well as dart or

!arrow points, or awls. The perforated stones may have

iaerved as net sinkers, ornaments, possibly as digging
|
'stick weights. This artifact "type" is found throughout

the Southern California Coast and offshore islands and
varies in size and shape. Most often they are roughly
jdoughnut-shaped, but range to a cylindrical form. They
:vary in size from about 2.5 em. to 10.0 em. in diameter.
The larger ones sometimes have battering over one half of
.the surface, perhaps resulting from use as a digging stick
weight (McKusick and Warren 1959: 145).

: Specimens that unquestionably date from the Incipilent

} :
Maritime stage number only two. These were both resovered |
%at the Soripps Estates Site (Moriarty and others 1959:-205);

and thelir small size and lack of battering suggest use as f
Eornam.ents or net weights rather than as digging stick |

weights.

!

i
|
Bone points and doughnut-sheped stones ococur in small l
| i
‘numbers and make up less than 2 percent of the artifact 1n-i
: {

ventory during this stage. In short, the hunting-fishing

|
f
set 1s poorly represented in the Incipient Maritime stage |
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f the La Jolla Complex. A strong emphasis 1s suggested

on collecting activities. The importance of manos in rela-
tion fo the amount of hunting and fishing gear is most in-
dicative. The large portion of the assemblage compesed of
crudely made multi~-use tools, is difficult to evaluate, but
appears to be more readily adapted to processing of vege=-
table foods and perhaps shellfish than to the preparation

of animal foods such as land mammals. The tool assemblage

thus suggests a collecting focus with less emphasis placed

i

on the hunting-fishing set. This analysis 1s also generally

supported by the floral and faunal remains reported from

la Jolla sites. ;
Preservation of plant remains in the open la Jolla E

8ites is exceedingly rare; such remains have been found ;

in only two instances. At the C. W. Harris Site (Warren

and True 1961), in a "hearth" or "earth oven" dated at

56500 + 200 E:SSO B. C.] , some charred seeds were recovered. l

&hese seeds were examined by Dr. Mathias of the Botany ;

bepartment at University of California, Los Angeles, and

zidentified as piﬁbn and Malvaceae. However, their carbon-
1zed condltion prevented sectioning and more detailed
identification. At the Scripps Estates Site, Hubbs has re-
cently recovered some cores of charred pine cones. However,
at present, further information regarding the date of
these remains is not available (Hubbs, Personal communica=~

tion 1964).
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Faunal remains that represent gathering activities are |
the most plentiful type in the middens along the shorelines.
These ere the shellfish remains found.in all La Jolla sites
located in close proximity to.the present shoreline or those

of the ancient lagoons. Where analysis of shell has been

completed, an interesting plcture is presented. At the
§Soripps Estates Site, the proportion of major species
{showed a remarkable consistency: "Among the molluscs,

| .
i{those from the rocky foreshore constituted about eight

'tenths of the total shell, the mussels alone amounting to
Eabout two thirds to three fifths of the grand total shell |
content. The sand beach molluscs contributed hardly more
than an inconsequential amount. The bay molluscs contribu-é
ted about 6 to 16 per cent, with an indication of a drop 1nf
relative quantity with time" (Shumway and others 1961: 102).5
The importance of molluscs from the rocky foreshore i
éand from the bay is also noted at Batiquitos ILagoon (Warren;
;and Pavesic 1963). At SDi-603 on Batiquitos Lagoon, there

1s a shift from the molluscs of the rocky foreshore to bay-,

dwelling shellfish. The California mussel makes up about
62 percent of the total weight of shellfish remains in the
early period, ca. 5300 B. C., while Chione and Pecten com-
prise about 18 percent. Chione and Pecten gradually in-
ocrease in importance while the mussel decreases. By ca.
4300 B, C.,, they are all roughly equal in welght, varying
between 22 and 32 percent. In the terminal phase of the
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site, ca., A. D. 100b, the mussel makes up bnly 1l percent
of the shell, while Chione and Pecten, in almost equal
weight, total about 75 perqent of the sample.

At Batiquitos Lagoon, the shell made up between 0.2
and 13.8 percent of the midden by welght, with an average
of 4.1 percent for the Incipient Maritime stage. DBone of

all kinds seldom exceeded more than a trace in the column

led during excavatlon and though rare, included rabbit, hare,

édeer and/or antelope, fish, and possibly some birds, Sea

samples analyzed at Batiquitos Lagoon. Bones were recover-.

|

|
'

mammals are apparently absent. The occurrence of vertebraté

remains at Scripps Estates Site is similar:

| Vertebrate remains (other than human) con-
stitute a very small proportion of the mid-
den material, . ; e « The bird and mammal
bones, largely fragmentary, have not heen
identified. Conspicuously lacking are re-
mains of pinnipeds, sea otters (Enhydra
lutris), and cetaceans such as occur (often
plentifully) in some younger middens alcng
the coasts of southern Californis and Baja
California. Nor have any traces been found

of large pelagic fishes such as sword fish

(Xiphigs gladius) and tunas (Thunnidae),
that are well represented in some of the

other sites (Shumway and others 1961: 103-4),
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The fish remsins from Scripps Estates Site (Shumway 1

and others 1961: 104-6) include sheephead (Pimelometopon
pulohrum), spotfin oroakers (Roncador stearnsii), white

proakers (Genyonemus lineatus ), a species of rockfish

(probably Sebastodes miniatus) and a small shark (not fur-
ther identified). From the size and species of these fish,
1t 1s believed that fishing was done along the shore, prob-

ably in several habitats, and that rafts or boats were used

%o some extent in deeper water. Further, Shumway and othera
?tate (1961: 104): "The rockfish probably was not taken byg
Spear or by poison., Either hooks or glll nets might have K
been used. Among the relatively few fish vertebrae that
have been found in the A soil horigon and the upper part |
of B, are a number that came from fish so small as to sug- |
gest capture in tide pools along the rocky foreshore, by ’
poisoning or by hand capture, perhaps facilitated by bail- ;
ing out the water."

This brief resume of the avallable data seems to sup~

t

%port the conclusion that the La Jolla economic pattern was
i

directed toward collecting activities and that hunting of
sea and land mammals and fishing were secondary economic
activitiea, The faunal remains thus support the pattern
indicated by the tool assemblage.

The settlement pattern of the la Jolla peoples would

seem to support further this economic pattern for the In-

sipient Maritime stage. The available data on settlement
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patterns is incomplete, with rather large ecological zones
Flmost completely unsurveyed. Furthermore, the chronolog-
ical placement of the vast majority of the sites remains
unknown. However, if we consider the settlement pattern
for the La Jolla Complex as & whole, a certain picture a=
wvolves which 1s probably most applicable to the Incipient
Maritime stage.

The most intensive archaeological surveys have been

carried out along the coastal lagoons and wlde, aggraded

river valleys found along the coast. Sites are numerous
Qround these "ancient baysg" for example, 40 sites have g
been recorded on or near Batiqultos Lagoon. These sites
are generally located on old terraces and mesas surround=-
ing the lagoon, only 3 being located at less than 20 feet
:above the level of the lagoon. Midden composition varies j
jconsiderably, with midden marked by dark "organic soil" ;
sontaining large quanfities of shell found most often to-
fward the mouth of the lagoon, where sources of water are
éor were available in the past. Toward the rear of the la-
fgoon, the shell remains appear to be less numerous, at

s
‘least at the surface, and the soil of the middens is gen-

erally less altered by organic materiasl, though usually
located near water sources.

A number of sites on Batiquitos lLagoon do not contain
either the quantity of shell or the dark colored soil modi=-
fied by organic material that mark well developed middens.
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iThey are distinguished primarily by a scattering of arti-
facts over a sligﬁtly modified or unmodified soil. These
are generally back from the margins of the lagoon, on
knolls not associated with visible water sources, One
large site, SDi=-763, on Batiquitos Lagoon, 1s exceptional
in that it 1s found on a high mesa near the rear of the
lagoon. It has a shell concentration comparable to the
large sites near the front of the lagoon, but 1s not situa-

ted near any apparent fresh water source.

i The San Dieguito River presents a similar picture of

1

éthe settlement patterns. Two sites are large, with well

developed middens--SDi-191 (the Del Mar Site), and SD1-687.§
Both are located at relatively low elevations, less than 50%
feet above the valley floor. A number of small sites and :
bne large site (SDi-194) are found along the mesa to the
south of the valley, and only the large Wilson Site (SDi=- i
194) has any midden development. Both of the lower well=~
developed middens are located near former water courses,
%hile no water sources are apparent in the viecinity of the
Eites at higher elevation.

’ The Sorrento Valley, though less well surveyed, pre=
isents the same pattern. The larger sites with well devel-
oped middens, are located near sources of fresh water such
Ls small streams. Smaller sites, apparently not as inten-

sively ococupied, are located at other points along the

lagoons and adjacent hills,
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One area away from the lagoons and coast has been ex=-
tensively surveyed, the Buena Vista Watershed (W. J. Wal-
lace 1960). This area 1s roughly 7 miles long and 2-1/2
miles wide, ranging from 120 to 1363 feet above sea level.
The E1 Salto Narrows, where Buena Vista Creek drops abrupt-
ly over a vertical fall, marks the western boundary of
this area, ahout 2-1/2 miles inland from Buena Vista La=-

goon,

Wallace (1960: 287) deseribed both the Pauma Complex

End the La Jolla Complex for the Buena Vista Watershed.
ELater studies of the two complexes (Warren and others
1961) do not support this division of the Buena Vista
sites., Wallace states that the Buena Vista sites did
not produce any projectile points or blades, and compar-
atively few crudely chipped stone tools. Without these
tralts, these sites would now appear to represent la
?Jolla rather than the Pguma Complex. The 8 sites Wallace
éthought to be Pauma sites are located on exposed knolls
br low hills without regard to modern water supplies.
;They "contain no shell, animal bones or other camp de=-
£ris and the soil is not discolored" (1960: 287).

Five watershed sites were designated as La Jolla by
Wallace (1960: 287-8). These sites have a soil darkened
by occupation and in most cases containing marine shell,

Interestingly, the La Jolla assemblage is characterized
by "handstones, milling stones and half cobble tools,"
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Iand the Pauma assemblage by "seed grinding implements and
cobble hammers." A distinction in tool assemblage obvious=-
1y cannot be made. It therefore appears more appropriate
to consider all of the so-called "Pauma" sites in the
Buena Vista Watershed as belonging to the La Jolla Complex.
Without further investigation of settlement patterns,
i1t appears that these "La Jolla" sites in the Buena Vista
Watershed represent the more permanent sites, while the so-

called "Pauma" sites are camp sites associated with certain

economic activities. If this is so, then permanent sltes

%away from the lagoons and coasts are rare and temporary
Ecamping sites are relatively more numerouys. Thié pattern |
jhas been noted by the author in a brief and very limited
fsurvey on the higher elevations between Batiquitos and San
;Elijo Lagoons., Here, two sites tentatively l1dentified as
;La Jolla were located, but neither exhibit midden develop-

ment and the majority if not all of the cultural remains

were to be found on the surface.

Another area of rather intensive Ia Jolla occupation

is Torrey Pines Mesa, where approximately 12 sites are

‘known (Moriarty and others 1959, Map 1) A few of these

i

%sites have been tested and a few have been given radio-

carbon dates. Torrey Pines Mesa is the northern "triangu-

lar" projection of the Mesa Complex, which includes Kearney

and Linda Vista mesas farther to the south and east. Tbrre§
|
Pines Mesa is bordered on the west by the Paclfic Ocean and|
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[n the north and east by the Sorrento Slough. While this
£rea cannot be oconsidered a far distance from either the
ocean or the glough, it 1ies 300 to 400 feet above sea lev~
el and its borders are steep cliffs., Approaches to 1t are

difficult, except perhaps through some of the erosional

palleyé, suggesting that peoples depending to any consider=-
[
bble extent on shellfish would not occupy the mesa top un-

less other resources on the mesa made such occupation

desirable. It seems obvious that the Torrey Pines, now a

"relictual forest" on the coast, may well have provided

fthat resource during the time of La Jolla occupation.

_ Farther south, on the western edge of Torrey Pines
jMesa, the Soripps Estates Site, UCLJ-Ml, the Soripps Park-
ing Lot Site, and the Spindrift Site at a lower elevation,
émay have bean assoclated with a relatively small and less
;well-developed bay that existed, during a period of lower
sea level, where the La Jolla embayment i1s now located. A

istand of pines may well have existed along the mesa top

éwhich would encourage human occupation of the area.
The settlement pattern as we now know 1t appears to
gsuggest a concentration of peoples where either shellfish

or plant foods were most readily available. Virtually ev=-

ery location examined along the shores of the ancient
coastal "bays" where fresh water 1s or was available, has

vielded a La Jolla site. The bay and rocky foreshore

molluscs served as a basic food resource for the la Jolla
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population. This food resource required little in the way
of tools for gathering or for preparation, and the tool as-
semblage 1tself therefore lacks 1hdication of the importance
of this economic activity. The settlement pattern and the
midden réfuse, however, clearly illustrate its importance.
The emphasis on seed collecting, on the other hand,
is clearly indicated by the felatively large numbers of ;
manos in the La Jolle tool assemblage. Indications of the

importance of such activities are rarely preserved in the

refuse of middens. However, agaln there is sufficient evi-?
idenoe from settlement patterns in terms of site locations, :
itq suggest that individuals and groups spent considerable
gtime in temporary camps gathering and preparing seeds, es- ?
‘pecially on Torrey Pines Mesa, where presumably the pigbn '
;nuts were avalilable in some quantity. These collecting
‘aotivities clearly overshadow the hunting-fishing set,
?vhich is represented by fewer tools in the assemblage and
grewer faunal remains in the midden. g
‘ In terms of settlement patterns, fishing appears to be%

|

‘of some importance, since so many sites are found along thei
|
‘bays and coast. However, the virtual lack of specialized

fishing equipment strongly suggests that it was the mol-
Jusca and not the fish that were the attraction of the |
coast. Hunting equipment 1s meager in the middens, and the{

few point’forms and their generally crude manufacture sug-

gest lack of a developed pattern and relative little
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impor tance to the eoonom&.

It is clear from the analysis of these data, that the
focus of the La Jolla Incipient Maritime development lay
within the collecting set and that the collecting of shore-
1ine produce as well as pine nuts and grass seeds, were all
important economic poses. Hunting and fishing were rela-
tively unimportant in any ecoldgical zone thus far included
in the 1nveat;gation of the Inciplent Maritime stage.

A reconstruction of the soclal organization must be

based primarily on settlement patterns which, as noted
kbove, cannot be controlled temporally and must be consid- |
Lred as a somewhat more general statement for much of the %
ka Jolla Complex in general. However, i1t would appear that%
the interpretations made probably apply more closely to |
fhe Incipient Maritime stage than to any other.

In the review of the economic phttern above, it was
11llustrated that the heaviest population density was prob- i
ﬁbly situated around the ancient bays that have since been E
aggraded until they form shallow lagoons and sloughs wrin- ;
kling the San Diego Coast. The larger sites, with midden
hp to 54 inches deep, were undoubtedly permanent sites in
that they were occupled at least seasonally over a long
period of time, Several such sites have a serles of radio-

icarbon dates and represent several thousands of years of

occupation (Hubbs and others 1960, 1962). It seems likely f
;

that during the Incipient Maritime stage, such sites were
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osccupied most of the year by most of the group, and perhaps
iall of the year by some., These sites with well-developed

shores of ancient bays. There are exceptions, especially
on Torrey Pines Mesa, where sites are known to have been
occupied for several centuries and exhibit well-developed
middens. Most of these, however, also contain plentiful
quantity of shellfish remains. Other exceptions probadly

oscurred along the open coast in localities where rock-

rﬁddens are found most often in olose proximity'to the [

dwelling shellfish were abundant.
It appears that z population concentratlion was to be

found where local plant and shoreline resources could be

fgathered in quantity. These localities as we now know |
‘ﬁhem‘were most often around the lagoons, where the shell~ ‘
fish, fresh water and plant foods were all near at hand.
Torrey Pines Mesa may present a somewhat different picture,
:due to the resources of the pine forest in relatively closeé
proximity to both the ocean and the Sorrento Slough. The
iconcentration of population around the lagoons plus the
%deep middens.(up to 4 feet) representing respectable per-
'1ods of time, suggest that a group or groups of people
éoooupied the shores of each lagoon and utilized the sur-

frounding hills and nearby interior to a greatser or lesser

.expent, depending on the resources of'those "marginal™

areas.
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Population movements up and down the coast do not ap=-

peai to have been great. Warren and Crabtree (MS 1962),
after analyzing collections from the lower San Diegulto
River and Batiquitos Lagoon, concluded that the differences
in tool assemblages and material sources for the tools are
as pronounced as the temporal differences for Batiquitos

Lagoon, but no more so. They further state:

The apparent cultural conservatism ex-

pressed in both the slight areal and

temporal differences in tool assemblages

. may indicate that those features that |
j made the lagoons the population centers
also made for a 'semisedentary'! population
which moved about within the limits set by
the accessibility of the lagoon, the fresh
water that fed into the lagoon, and their
related food supplies . . . . It appears
that one might postulate a series of rela-

tively small 'semisedentary'! populations

centered around the lagoons and bays on
the coast, and moving no great distance
from the lagoons, Contact with peoples

from any great distance would not be ex-

tensive, and peoples on the various bays

! and lagoons may have been developing along

l slightly divergent lines (MS 1962: 17).
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i The larger sites located on Batiquitos Lagoon are as
rnch as one=quarter mile long and several hundred feet wide,
extending along the margin of the terrace or mesa. These
sites are also as much as 54 inchea deep, and suggeat a
considerable population. Excavations on two large sites
have not produced any structural remains (Crabtree and
others 1963). However, a cohsiderable number of "stone
features™ consisting of broken stone and artifacts, some=-

times associated with charcoal, may be interpreted as

hearths and roasting platforms. If each of these may be

assumed to be the hearth for a "family" living area, then |

the settlement pattern within these sites might be roughly
freconstructed.

| To date, however, no site has been excavated in a man~:
ner that would clearly reveal any pattern to these hearths.%
SDi-603 (Crabtree and others 1963) has been more thoroughlyf
soxcavated than other La Jolla sites. At this site, a com- i

‘bination of checker-boarding and trenching was used, and a

érather large number of "hearths" was uncovered. No visible:

t

:pattern was noted to their arrangement, other than that the}
ma jority 4id occur within the strata representing the Inoip%
gient Maritime stage. It appears that these hearths were

%randomly scattered and that if they are representative of
gthe 1iving areas of the "families," then there is no set |

‘arrangement to the La Jolla villages.

i
l
|
2
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In light of this lack of pattern, then the large area
covered by the sites may be somewhat misleading., The in-
dividual family may have been quite moblle, at least part
bf the year, moving to different temporary camps to gather
foods as they came into season, and returning to the "base"
scamp during the greater portion of the year. However, upon
returning to the base camp, ﬁhey may not have gone back to

their previous dwelling area, thus causing the site to cover

a greater area than it would 1f there were a more restricted

settlemont pattern. The hypothesis of loosely organized
kesidenoe pattern 1s also supported by the relatively slow

rate of vertical midden accumulation (54 inches in ca. 6500

f vears at SDi-603).

f
i
{
l
t
|
!
|
’

: The community pattern of the La Jolla Complex may, by i
’the process of elimination, be limited to two types: Re=- f
;stricted Wandering or Central Based Wandering, Restricted ;
?Whndering is defined as (Beardsley and others 1956: 136): f
é“communities that wander about within a territory that theyi
gdefine as theirs and defend agalnst trespass, or on which
;they have exclusive rights to food resources of certain
%kinds. Movement within the territory may be erratic or may

éfollow a seasonal round, depending on the kind of wild food

gresouroes utilized." Central Based Wanderers are (Beardsley
fand others 1956: 138): "A community that spends part of

|
each year wandering and the rest at a settlement or 'central

, i
|base', to which it may or may not oonsistently return in ]

subsequent years.
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Examination of the economic aspescts and archaeological

riteria for each of the community patternings allows an

—

rgument to be made for a Central Based Wandering pattern
Eor the Incipient Maritime stage of the Ia Jolla develop-
ment. Pertinent points in this argument are that the Re-
%tricted Wandering Community and the Central Based Wander-
ing both have economies based on hunting, fishing and col-
lecting. In both patterns, community mobility is required
by the seasonal nature of the food supply, and by the low

produc tivity of the territory in any one locale for the
bestricted Wandering community. The significant differ- !

ences are that among Central Based Wandering communities, !

'food surpluses are accumulated for winter or rainy seasons |
Ewhen food resources are not abundant, or there is a local- |
fly abundant food supply available for most if not all of E
gthe year. The Restricted Wandering communities lack both
iof these (Beardsley and others 1956: 136-~9). The Central
‘Based Wandering oommnnity "pepresents an adjustment to one
of three different types of subsistence resources: 1) a
?storable or preservable wild food harvest, such as acorns
;or mesquite beans: 2) a locally abundant food, such as
‘shellfish; and 3) incipient agriculture producing a small
fharvest" (Beardsley and others 1956: 138). g
| The La Jolla communlities clearly were adapted to both é
l

Estorable wild harvests of plne nuts and grass seeds, and tot

Ethe locally abundant shellfish of the lagoons. Finally, t§§
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archaeological oriteria established by Beardsley and others
(1955) also suggest a Central Based Wandering pattern for

the Incipient Maritime stage. The oonstant mobility of Re-
stricted Wandering communities "pievents extensive acoum-~
lation of camp refuse in any one place." Central Based Wan~-
dering Communities leave'%hioker midden accumula tions than

are assooiated with Restricted Wandering . . « Shell mid=-

dens are probably the most numerous and widespread type of

site identifiable with Central Based Wandering" (Beardsley i

!

and others 1956: 137-9). La Jolla cultural remains olear1y§
] i

1

sonform more closely to the Central Based Wandering type
than to Restricted Wandering, both in archaeological ori-
'teria and economic aspects. A Central Based Whndering ocom=

hnnity patterning is therefore postulated for the Incipient

Maritime stage of the La Jolla Complex.

Reconstruction of religious pattern is dependent, for ;

|

;the La Jolla Complex, upon the noted burial patterns, Un- |
1ike the settlement pattern, the available data are fairly é
;well controlled temporally and this dlsocusslon applles on1y§
ito the Inoipient Maritime stage. Little in the way of qere;
gmony can be shown to be assoclated with disposal of the delé
?although there is an established pattern (Rogers 19453 é
Moriarty and others 19593 Shumway and others 196;). Burialé
éare by interment with body flexed, head most often orientedi
|
:

toward the north, Interments are found individually or in 1
- i

a §§roups. A small pile of stones and broken artifacts 1is l
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sometimes placed over the body or a metate may be inverted

ver the head. Grave goods are rare and generally limited

-o—

o beads or ornaments. More rarely, other items such as

= 2

&arge shells (perhaps used as dishes or dippers) and dough-
nut -shaped stones are placed in the grave with the body.
This simple burial pattern suggests that no ceremony
involving any number of people or any elaborate parapher=-
halis was a part of the burial rite. Furthermore, there |

is considerable variation in the pattern deseribed, specif-

}cally in regard to orientation of the body. There is a
kendency for the head to be orianted to the north, with a
range between northeast and northwest most common. How=-
ever this is not invariably true, and they may be oriented
in other directiona. The degree to which the individual

is flexed also varies, from tight to quite loose, and he

may be placed either on the left or the right aide. The
§vgrigtion thus seems to support an interpretation of
§1Qo§ely organized burial procedure and lack of well derinedé
éceremnny assoclated with interment. | ;
i The ceremonial life of the La Jolla population will E
gpropably.always remain poorly documented, since ceremonial ?
éobjegts other than those associated with burials have yet E
fto be recovered, or perhaps recognized. This lack of dur- g
iable ceremonial paraphernalia paints a picture of ceremon- g

1al simplicity for the archaeologist. And since the burial

gpattern seems to indicate lack of paraphernalia or a rigidlf
: |
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§$£;ﬁ§£ured burial igttern, this is the only interpretation
iopen to the archasologist at the present time,
§ These inferences regarding both social and religious

ipatterns suggest relative cultural simplicity. The settle-

ment pattern in conjunction with the economic pattern in-

dicates a Central Based Wandering people that resided part
of the year 1in base villages which were reoccupied after
seasonal excursions from them, and in this sense may be

considered permanent. Though the entire population sur-

rounding a lagoon may have recognized themselves as a

unit, it appears that the largest organized socio-politicalf

unit was probably the central base. The arrangement of
"hearths" suggests that even this level of organization
was loosely structured. During part of the year, small

groups, such as a nuclear family or a small number of fam-

iilies,split off from the central base and collected foods
gand occasionally hunted in the hills marginal to the la-
ggoon. They participated in a very loosely structured cgre-%
%monial and religious life, with a quite flexible pattern !
Erevealed archaeologically in the treatment of the dead. i
Beardsley and others note further, regarding the so- ]
;cial organization of groups of this type (1956: 138-9): }
| e« o o o 80lidarity 1s broken down by self-
sufficiency of smaller units during the

year, and in some instances by failure of

the community to have the same members

'
1
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f during its sedentary phase on succes-

! sive years, This atomistic orienta~-
tion is refleocted in the absence of

coercive power in the hands of the

chief, who serves as a symbol of the
community. Differences 1in social

status among adults are minor or abe

|
| sent in conformity with the communal
| acocess to food supplies and thelr

§ total consumption for survival.

In societies characterized by simple cereionial 1life,

|
|
as Central Based Wanderers, religious leaders are the sha-

|

@ans, who employ magic for curing, and group ceremonies
|

may be recurrent, occasional, or absent (Beardsley and

kthera 1956 139).
!
In summary, the Incipient Maritime stage of the La

f

!Jolla Complex is characterized by the development of a ;
gcollecting economy oriented toward the resources of the ;
‘ancient beaches as well as to the plant foods avallabdble |
‘1n the neighboring hills and valley grass lands. Once 5

ithis adaptation was made to the resources of the coast,

fthe population increased and a population and cultural

}olimax apparently was reached on the San Diego Coast be-

Etween 5000 and 3000 B, C. The collecting production set

i
‘continued to be the economic focus and apparently all

?aéailable ecologiocal zones were exploited by thls means.
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&he ma jor ecological pose was dependent on the richness of
%he ecological zone of any locality. For instance, the
#brrey Pines and perhaps other plants on the mesas near
Borrento Valley may have been of greater importance than

I
comparable ecologiocal zones near Batlquitos ILagoon.

Incipient Maritime developments are suggested by the

bresenoe of occasional deep sea fish at the Soripps Estates |

Site and possibly seal at the Sorrento Site (Harding 1951).

bontact with Catalina Island during thls period may be aug-'
gesated by occasional artifacts made of steatite found in

middens on the coast (Rogers 1945:; Warren, in Moriarty and |

others 1959).
Aotivities of the hunting set are of little importance

during most of the Incipient Maritime stage, but appear to

have bescme more heavily emphasized toward the close of the

i

|

'stage in the southernmost quarter of the San Diego Coast

ghere dlacussed.

North of San Diego and Mission bays, this stage ends

i
| |
gbetween 4000 and 3000 B, C., depending on local scological !
ohenges. The silting in of the lagoons was undoubtedly of ;
major significance in this respect. That the lagoons i
;silted in simultaneously with one another seems unlikely ;
?when the variation in drainage pattern and sige of the ;
?baaina is considered. The lattice dralnage pattern of i
 Batiqu1tos Lagoon and 1ts relatively small size suggest

gthat 1t may have silted in before such "inlets" as the
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mouth of the San Dieguito River.

While the bays were silting in and beling converted to
marshy lagoons, the rocky foreshores were being covered
over by the development of sandy beaches and the shellfish
supply everywhere along the csoast was dwindling. Presum-
ably the plant cover of the nearby hills was approaching
its present distribution, but perhaps with wider coverage
of oak and pine. Whﬁor supplles in the streams and springs

probably were only a fraction of the size they had been a

few centuries earlier,

| By 3000 B. C., climatic and ecological changes were é
creating stresses in the La Jolla cultural pattern. At |
Batiquitos Lagoon, changes in rate of shell accumulation g
are interpreted as reflecting a decline in shellfish and |
ultimately human populations. At La Jolla, the Scripps ;

Estates Site was abandoned. AApparently the Sorrento Site

Ewas vacated a short time later. If the stresses created
| 4

;by the climatic and ecological changes were not causing a

ipopulation decline, they were certainly resulting in move- |
5m§nts and ad justments of the population to different food
resources, since the shellfish supply had decreased and

;presumably_at least part of the plant resources (Torrey

:Pinea) was steadlly diminishing. Two alternatives appear
jtovhave been present for adaptation to the changing ecology?

égreater use of sea resources through fishing and sea mammnl¥

ihunting, or more extensive and intensive use of land i
i ) !
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resources through more hunting and use of greater range of

plant foods. The second alternative was apparently adoptsd
by the La Jolla population north of Mission Bay. Else-
;here, as on Santa Catalina Island, a true maritime culture
ay have developed from a La Jolla cultural base, while in
the Mission and San Diego bays area, an Incipient Maritime
stage may have contrived to persist.

Period IITI is difficult to discuss, not only because

jof the paucity of adequate data, but also because it was
{

hpparently & time of readaptation, this time to the newly
Edeveloping environment. Along the straight coastline to
the north of ILa Jolla, the lagoons were becoming increas-

ingly silted in, the rocky foreshore had essentially dis-

Iappeared, and the conifers and oaks were becoming more and |
more restricted. At La Jolla, the rocky foreshore persisted
and Mission and San Diego bays presumably maintained the

shellfish resources of former years. It seems reasonable

'to postulate that the Silver Strand was considerably en-
ilarged during this period, when the sandy beaches formed,
‘thus making the resources of that bay even more accessible

fto people lacking the material culture of a well-developed

émaritime economy. It seems reasonable therefore to expect |
3 i
‘that in the San Diego region the Inciplent Maritime stage |
ocontinued, perhaps in modified form, throughout this

period. ' ' ;
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g From la Jolla n;;thw;rd,'as the bé&a b;;ahe largely
%eduoéd in siég ahn :obd resouroes, an increased orienta=-
fion of the sconomy toward emphasis on either the land or
_%he sea yonld'beém predictable, It 1§mtherefore postulated
#hat there were three stages of the lLa Jolla development
%oeval during Period 1II, repreéenting cultural continuity
%ith the earlier Incipient Mqr;time stage. These stages
are: Incipient Maritime in the vicinity of Mission and
San Diego bayss Land Colleating in the Coastal Province
north of Mission Bays and Maritime on the offshore islands.

The first of these postulated cultural stages must

pehain a speculation at this time, since no archaeological

hata are available at present for this period in the San

§

Diego-Hisaion Bay area. The second and third stages are
inadequately documented, but some evidence is available

that supporté this interpretation.
North of Mission Bay, the economic pattern appears

to become oriented more toward Land Resource Collecting,
gand'this pattern appears now to persist throughout Perilod

éIII and into Period IV, This development is reflected in
gthe midden at SD1-603, in stratum 2, which has been dated
-at 3900 % 200 fi9so B. CJ. The rate of shell scoumulation
idrOps rather suddenly and the percentage of manos rises,
Esuggesting greater use of seeds with the decline in shell-
ffish suﬁply. Projectile points are not present in stratum

§2, but are present in stratum 1 in greater numbers than
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harlier; but. still very infrequently. The lack of prd-
jectile points in stratum 2 may be explained by a general
paucity of artifacts, There apﬁoars to have been only a
small population océupying.the site, ﬁfohumgbiy ohiy
seasonally. |

This interpretation is supported by site SDi-762, a
short dlstance east of SD1-603. SDi-762 is located on
top of the mesa and was discovered when the county road
at the base of the steep slope cut through a sparse shell
deposit (SD1-604), which was later found to be}slough from
the top of the mesa (SD1-762). The shell in the slough
was dated at 3500 ¢ 200 [Is50 B. C.] (sample LJ=35). The
main area of the site on top of the mesa appeared to be a

‘thin surface layer of concentrated shell with virtually

ino midden accumulation. A surface investigation ylelded
ionly one artifact, a small, thin slab metate. The shell
%deposit apparently accumulated in a relatively short per-
'1od of time and the site was clearly a temporary camp.
SD1-693 on the north sids of Batiquitos Lagoon has
;had three dates run on samples from it (Hubbs and others
51962: 222): 860 + 200 E. D. 1090 for decimeter 1 (sample
LJ-242), 825 + 200 [f. D. 113§ for decimeter 4 (sample LJ-
;24:5) and 1075 ¢ 150 [A. D. 87§ for decimeter 7 (sample LJ-
3245).' Decimeter 4 yielded an extremely high percentage of

'shell, which Hubbs and others (1962: 222) have interpreted

i
!
{

‘as indication of very favorable conditions for human
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%#istence. However, the site 1s located at the bottom of

a steep slope in a narrow area between the bash of the
Llobe and the edge of the 1aéoon, and the area open for
occupation is small. Consequentlylthis site i3 here inter-
preted as a refuse heap, perhaps from site SDi~691, loca--
téd at the top of this same steep slope, or from a series
of témporary occupations at thevtime. There 1s a number

of other sites along the edge of.the lagoon that present

the same physical characteristics: high shell concentra-

tion in a narrow strip between the edge of the lagoon and
the steep s;oﬁe of the mesa. These sites (SDi-607, -612,
and -690) mij all represent the same gultural expression,
and in this case are interpreted as sites seasonally oo-
cupled by s small grdup of people, creating a high shell |

density in a relatively small area.

Another site (SDi-1100) in the vicinity of Batiquitos
gLagoon may date from this period, on the basis of large
;percentagé of manos in the collection. It 1is located
%about 1-1/2 miles north of the lagoon and 1/2 mile from
ian intermittent stream that flows into Batiquitos Lagoon.
‘Te site is about 100 yards in diameter, with relatively

frew shells. A surface collection ylelded a rather unusual

éassemblage of 68 tools, Manos are the most common artifaot4
gcomposing 46 percent of the total; crude sorapers and oobblé

‘tools comprise 25 percent, hammerstones 26 percent, and 2

t
i
|
c
i
1

!
iprojeetile points the remaining 3 percent.
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At SD1-603, the later part of the Land Resource Col-
lecting stage may 111ustratevan increase in hunting'aotiv-
1ties. There is an increase in projectile points and
knives and a simultaneous decrpase in manos (Crabtree and
others 1963: 342). This decrease in manos, however, may
be interpreted in two ways at this particular site: (1)
It may reflect a decline in the importance of seed grind- 3

ing activities in general, or (2) a decrease in importance
of seed grinding at this site only. It may be that SD1-605g
was not situated in a favorable location for the colleotion§
of seeds during the closing phases of the occupation, sincei
coastal sage scrub was replacing areas presumably covered é
by the more productive oaks and conifers. Finally, the %

sample from stratum 1 1s small and may not be representative,

i The stratigraphic sequence at SDi-603 suggests an in-

crease in the importance of seed gathering with the reduc-

|

ition in shellfish supply at about 4000 B. C. Sometime after

1200 B, C., the seed gathering activities appear to become |
i B} !
‘less important and hunting activities increase, though the !
: |
focus was still clearly on the collecting set. Unfortunate%

‘ly, this sequence is only noted for this site, and until
gmore data are available for this period, the changes and

relative impor tance of seed gathering and hunting activities
fduring this stage remain tentatively evaluated. This stage|

i
|
: i
| ) i
| l

énevertheless st1ll clearly indicates a focus on collecting.
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In Sorrento Valley, Torrey Pines Mesa, and Ia Jolla

!

i

@mbayment, a somewhat different picture is seen. Projec~-

tars appear at this time, with 3 small mortars reported
from the Scripps Estates Site (Shumway and others 1961:
74-5). Tuthill and Allanson (1955) have reported a large
number of small mortars recovered from the ocean bottom
at la Jolla, Solano Beach, Pqint Loma, and Imperial Beach.
However, the problem of dating these artifacts and plac-
ing them in a cultural milieu is next to impossible. Tut-
hill and Allanson report that in the La Jolla embayment,
mortars have been recovered in up to 100 feet of water

iand nearly one-half mile from shore, but most have been

found at a depth of about 20 feet and about 800 feet off-
| L
'shore. They believe that some of these mortars have been

derived from the Sprindrift Site by erosion, and then

1transported seaward by water action. It 1s reported by
gTuthill and Allanson that the early inhabitanta of the
icity of La Jolla collected mortars from the Spindrift
fSite and from the beach.

Another dternative offered by these same authors, is
:thaﬁ these mortars fepresent drowned sites, They feel it
"is quite improbable that the mortars were moved by wave
gaétion from their original location, ". « . . as the ex-

H
i

fterior surfaces of the mortars show no signs of battering,

tile points apparently increased in frequency qhortly after
2000 B, C. at the Sorrento Site and at UCLJ-Ml. Also mor=
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factor that would be concomitant with prolonged rolling in

surf zone. Furthermore, the soft nature of the sandstone

withstand any prolonged battering without dlsintegrating,

e o o » Only three broken mortars have been found" in

(o}

a

a

?rom which most of the mortars were fashioned could not
l

%

an

2 collection of several hundred (Tuthill and Allanson 1955:
231), Further, Tuthill and Allanson also note that the !

mortars are often covered with marine shells, identified

ns Ostrea lurida, primarily an inhabltant of bays and

other protected waters.
Additional data are now available to support the seconﬁ

thesis. Subtidal peat, 1ncluding fragmentary plant mater-

ials, was exposed by erosion of overlying sand off the La
!

!
| |
Jolla Beach and Tennis Club (Spindrift Site). This peat |
!was dated by radiocarbon method at 4230 $ 200[2280 B, cJ {
%(Hubbs and others 1962: 212, sample LJ-208). Hubbs and |
édthers add: "The fresh water pond on the Club grounds was i
&ransformed from a salt water lagoon and the presence of f
&he peat (usually bunied in the subtidal part of beach) |
@hows that a lagoon existed off the present shoreline when
%ea level was lower (Hubbs and others 1962: 212).

‘ The peat was located 6-1/2 feet below mean sea level
;nd ca. 450 feet seaward from the La Jolla Beach and Tennis

Club, suggesting that many of the mortars could have de-

rived from sites along a now=-drowned salt water lagoon,

perhaps at the end of Scripps Submarine Canyon, at or about
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i
the time the peat was forming at a slightly higher elevation
hn a fresh water marsh,

The presence of the mortar at sites of this antiquity

i
f
?s further supported by their presence at Little Harbor

sometime after 1050 B. C. and at Topanga Canyon before 490
B. C. (K. Johnson, Personal communication 1962), In both

ins tances, the mortar is assoclated with several types of

points, including notched varieties. Mortars also appear
at the Zuma Beach Site, dated at 3000 B, C.

In the San Diego Coastal Province, mortars have been

recovered occasionally from other sites, but most often

late sites bearing pottery. North of Torrey Pines Mesa, i
mortars are exceptionally rare. Excluding the submarine |

mortars from Solano Beach, only two sites lacking pottery

baVe yielded mortars: SDi-610 on Batiquitos Lagoon (Warren
l z
and others 1961), and SDi-641 in the Buena Vista Watershed

(We J. Wallace 1960). In neither instance can the site be
gdated with the information now available, except that the
%sites probably are earlier than the introduction of pottery
in the region. :

|
From the data we now have, 1t appears that escologiocal é
= 1
‘changes in both coastline and plant communities had a far~ |

{

jreaching effect on the La Jolla population between 3000 B.Cf
and A, D, 1200, With the relatively rapid deposition of é
|

ls1lt beginning at least 4300 B, C., lagoons deoreased in ;
|

isize and in shellfish population, rocky shorelines were
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fcovered with sandy 5;;$hes and a shorfage of fresh water
}may have developed in the immediate vicinity of the la-
goons., The pine and oak cover probably decreased in dis-
tribution at this time, perhaps more rapidly than previously
due to the influence of man and fire.

During this period in the San Diego Coastal Province,

north of San Diego and Mission bays 1% appears that man |

turned to the land for a possible increase in food resour=

ces. Hunting may have gained importance during this period,

as 1s suggested by the slight inorease in projectile points
(from none to a few). Secondly, man almost certainly in=
tensified his collecting erfdfts on the land, judging by |
the increase in percentage of manos at SDi-603 on Bati=- E
quitos ngoon, and by the introduction of a new seed grind-f
ing tool, the mortar., It seems reasonable that the mortar,é
iwhether 1lntroduced from another area or a local invention, ;

i

»

probably reflects the use of a new food product, possibly

the acorn. However, these early mortars are generally
I .

%mnch amaller than those used in historic timea for acorn |

‘mashing.
‘ In the Coastal Province generally, there seems %o

‘have been great cultural continuity, at least in nonperish-;
fable items, The vast ma jority of tools from this period
;at SD1-603 1is typologlcally identical to those of earlier i

;and later levels of cgcupation. Under the pressure of eco-

ilogical change, the economic pursuits appear to have altere@
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pnly in relative importance, with surprisingly few innova-
%1ons in the form of new tool types or use of new food re-
Lources. The settlement pattern, while poorly understood,
boés indicate some change. The decline in shellfish re-
%ains at SD1-603 may also reflect a population decline and/
>of a shift in settlement pattérn. The series of shell mid-
ﬁehs including SDi-762 and =693, which appear to be tempor-

ary camps, supports the suggestion that the older, lagoon-

gide "central bases" becams less utilized and perhaps only

Feasonal camps.

It seems reasonable to assume that as the bays lessen~

kd in surface area and depth due to alluvial deposit, and

?s the rocky foreshore was converted to a sandy beach, the
economic importance of the coast decreased. Once the eco--

!

Pomic attractions of.the lagoons decreased, the population

was no longer drawn to these areas and the "central base"
fvillages of an earlier period became temporary camps whille |
|

gthe resources of the mesas and of the developling valley
%rass lands bscame more important. The establishment of %
;the Torrey Pines Grade Site and perhaps SDi-1100 at some
:distance from Batiquitos Lagoon, appears to sgpport this
jinterpretation.

: The settlement pattern would appear to have been shift-

?1ng from a lagoon-oriented to river valley=-oriented type. |

EWith increased gathering of vegetable foods, a greater i

srange in surrounding mesas and valleys was probably

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



%xploited by each village. Eresumably this could not be ac-
%omplished without an accompanying decrease in populétion.
%uch a population decrease could have been accomplished
&hrough migration to more permanent bays such as San Diego
ior Mission Bay, and perhaps to the La Jolla embayment, as
a result of reduced food resources, The settlement paﬁtern
established during this period apparently approximated thqt‘
found by the early explorers~élong the San Diego Coast.
Such a pattern for the prehistoric population is suggésted

by the ecology of the region and some archaeologlcal data.

i
The best-known late sites found on the coast, the Spindrirtf
Site and the Rose Canyon Site, both have a pottery-bearing f

component overlying a La Jolla component, which at least in|

f

i

part dated from this stage. Farther north, the same situa-
tion is found at the C., W, Harris Site on the San Dieguito E
River, and at SDi-603 on Batiquitos Lagoon. The latter :
two appear to be small seasonal campsites in both the la
Jolla Land Resource Collecting stage and in the later

"Yuman Culture." ;

The ma jor rivers, such as the San Dieguito and the
‘Santa Margarita, probably had fairly large villages located!

Ein the area behind the salt water marshes near fresh water !
;ppols in the valley grass lands. Very small communities
éwere probably located on the lesser streams and valleys i
gsuoh as Soledad Creek (Sorrento Valley) and Batiquitos }
|
|

?Lagoon. Under these conditions, the settlement pattern
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|
f
Wandering type, and the political and soclial organization !
i

@robably changed very little from that of the earlier per~
} .

Eiod. There are some possible significant ochanges of strong-

ler and perhaps more elaborate soclo~political organilzation

heveloping due to the population decline and regrouping
into a fewer number of céntral based villages. It is |
tempting to postulate a change from the politically auton- f
omous village based on a simple lineage, to a politically }
autonomous village containing several lineages, and perhaps!
to development of clans and moieties, as suggested for eth-‘
?nographic peoples of central and southern California (Gifford
1926). However, there need not have been much of a redus=-

i
i
tion in the number of villages. Any population reduction I
could have been reflected in smaller and smaller groups butg

l

not necessarily uniting with other "village remnants" to

any great extent. Only when a more thorough knowledge of

g
%the size of sites and the settlement pattern for this stage

of la Jolla development is available, will it be possible

‘even to make such inferences. . |
|

The religious pattern for this stage cannot be recon=-

fstructed except as discussed above as inferred by Beardsleyg
‘and others for these types of community patternings. Only i
fone burial is known from this stage. At the Spindrift Site)

'a prone burial is dated at 4650 f 160 £700 B. CJ for sample
iLJ-slz (Hubbs, Personal communication 1962), which may |
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h less well-controlled pattern than in the earlier stage

Lf La Jolla Complex.

; | The economic poses of the Land Resouree Collecting
Ltage of the La Jolla Complex represented a continuity with
the older, Incipient Maritim& stage in the same area. There
Las, however, a difference in 1mportahce of the various eco-
logical poses, The shoreline collecting decreased and land

collecting activities inoreased, as presumably did the land

hunting pose., There appears to have been a change in set-
tlement pattern, with the shoreline being inhabited only
seasonally and the larger villages probably being found on

the ma jor streams or in loocalitlies especisally rich in
plant foods. The community mobility pattern was probably
Central Based Wandering, but perhaps Restricted Wandering,

and as such there would have been little change in the

soclal and political organization. Religious organization

would have been little changed also, although new modes of

burial may have been adopted.

| The Maritime stage of the la Jolla Complex, if it is

findeed La Jolls, is not found on the mainland. This atage
iillustrates another ecological "change" and cultural adap-
ipation that is strikingly different from both the La Jolla
;eoonomio pattern of the San Diego Coast and the material |
Eoulture of the later maritime development 3long the Santa

i

Barbara Channel.

i
!
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f Only one excavated site is known from this stage, Littie

%arbor on Santa Catalina Island (Meighan 1954). Although
%istorical relationships cannot be illustrated with any cer-
ftainty, the artifact assemblage and the economic pattern of
;thié site seem ts indicate a basically La Jolla Complex

;undergoing considerable change in response to a different
Eecology. The artifact inventory from Little Harbor con-
tains a great number of tralts that are duplicated in the

La Jolla material on the mainland. These include: all of

the five projectile point types, the knives, flake scrapers,

i
!

teshoa flakes, scraper planes, hamﬁerstones, mor tars, pes- i
tles, grinding slabs, cobble manos, tarring pebbles, dough-i
nut-shaped stones, discoidals, spire-lopped olivella beads,
shell rings, and pointed bone objects (fish gorges or awls).
Items recorded at Little Harbor not generally found in
coastdl La Jolla sites, include charmstones, "effigies" of
steatite, steatite vessels, net sinkers, two shellfish

hooks, bone pries, tubes, flakers, barrel-shaped olivella |

beads, and a Hallotls pendant.

; This simple listing of traits does not reveal the really

| : .
'vast differences between the Little Harbor and mainland Ia

?Jolla material. While a great number of traits 1s shared,
:there are great differences in the relative frequencies of

!
|
fartiracts. The 55 projectile points included in the 480 E
;artifacts from Little Harbor total more than were found in g
21100 artifacts at Batiquitos Lagoon. Whereas grinding l

j
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tools and erude scrapers are of primary importance in main-
land la Jolla assemblages, they are relatively rare in Lit-
tle Harbor, numbering only 50. Even greater cultural 4if-

ferences are revealed when the faunal remains are compared.
%t Little Harbor, the vast majority of animal remains were
herived from the ocean. Large quantities of shellfish were
gathered (the midden 1is up to 58 percent shell by weight),
%ith Haliotis and Mytilus being the predominant species.

Of the animal bone, 97 percent was from sea mammals, in-
cluding large quantities of dolphin, porpolse, and seal.
Fish were also a major part of the diet, while birds were
less important and land mammal remains were rare. In spite
of this emphasis on mgritime resources, it has been accur=

ately noted that: "Interestingly, the artifact sample

gives no direct indication of cetacean hunting . . « &
There are no harpoons in the collection, and 1t appears
that the cetaceans were hunted with spearthrowers., If
this 1s so, 1t 1s clear that the people had developed
great skill as boatsmen and marksmen" (Meighan 1959: 402).
Although Little Harbor shares a few characteristics

‘with San Nicolas Island sites of the same age (Reinman and
;Townsend 19603 Orr 1962), many of the artifact types are
fvery reminiscent of the San Diego Coast and Qtrongly sug=-
Egest an origin from that source. The less well~known as-

Esemblages from Eel Cove Canyon Shelter (SD1I-49) and Eel

;Cove Village Site (SclI-118) on San Clemente Island, are ;
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Even more reminiscent of La Jolla mainland manifestations,
;ith many of the same crude choppers, scrapers, and hammer-
stones, and a lack of the finer tools as well as absence of
the great quantity of sea mammal and fiéh remains found at
Little Harbor (MoKusiok and Warren 1859). On the basis of
these data, 1t appears that fhe La Jolla population had

reached the southern two islands sometime during the Incip-

ient Maritime stage and had developed, on Santa Catalina

fIsland, a full-blown maritime economy.

i
E This development is understandable when the topographyi
énd ecology of Santa Catalina are considered. The island g
i1s rough and steep-sided, with few lowlying areas. Though é
it contains some vegetable resources, it probably was not #
as rich as the coast of the mainland, and presumably with é
the onset of the Altithermal, the plant resources were de- '
creased. The same appears to be true of the land mammal E
population., One species of deer 1s present, as are the is-1
land fox and ground squirrel; there are no rabbits. Marine

birds and migratory water fowl were probably availlable,

but the island has 1little maréhy habitat to attract such
birds as geese and ducks. On the other hand, the rocky
fcoastline of the 1sland abounds in shellfish and seal rook-
j

eries are found on the beaches (Meighan 1959).
The shellfish collecting pose of the la Jolla Complex

}

has admirably suited to the coastline of Santa Catalina. ;

!The presumed shortage of plant foods would, theoretically ;

i
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gt least, have been compensated for by the increased use of
shellfish., The collecting of shellfish undoubtedly aoquainq-
ed the inhabitants with the seal rookeries and opened a new
ecological pose, seal hunting, a pose not possible on the
éna'inland since there are no rookeries there.

With the development of seal hunting, the increase in
shellfish gathering,and presumably great amount of true
fishing, most economic activities were concentrated in a

single ecological zone, the beach. With the intensive de-

velopment in economic activities of thls zone, two changes
apparently took place. Collecting actlvities were limited
in the beasch area and apparently developed to their nnximumj
;As set fulfillment approached, innovations ocourred in the
hunting set. Once the hunting of seals in rookeries became

an established ecological pose, it was only a matter of ex-

tending these techniques to another ecological zone, the se%,
and a true maritime-oriented economy evolved. é

§ The paucity of tools used in preparation of plant foodg
and the relatively rare remains of land mammals at Little

Harbor, in conjunction with the great quantity of shellfish,

fish, and sea mammal remains, all indicate the strong orien-

tation toward beach and sea. Yet many of the tool types of
i
jthe Little Harbor assemblage are typical of a land-oriented

§La Jolla economy. These data suggest a change in economioc |

|
;rocus of the island "ILa Jolla" complex from land resource

| |
lcollecting to sea hunting, through the adaptation of existing
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tools and heavy exploitation of the resources of the beach,
g;n this instance, the production set changed more rapidly
%than its technology.

; How long this kind of maritime adaptatlon persisted
;18 not known at the present time. However, once man be=-
came aware of the vast resouroes“of the sea‘énd the means
of exploliting them, it seems reasonable to expect an eco-

nomic focus based on the sea foods would develop, and great=

T use of this focus would stimulate innovations and bor-
}owing, until the climex xulture, such as the Canalifo,

was reached. That the Little Harbor cultural manifestation
represents an early parent culture for the later maritime
cultures is not known, but similar developments could be

expec ted to have taken place on the 1slands off the Santa

Barbara Coast, and it may be postulated that such develop-
@ents gave rise to the later Canalific maritime olimax.

; Little can be inferred regarding the soclo-religious i
patterns of the Little Harbor population. The fact that
the dependable and rich resources of the sea were realized

suggests that they may have had a fairly sedentary popula~

,tibn and a baslis for more elaborate social and religious

isystems than did the mainland. Certain of the artifacts

may suppo:ﬁ this interpretation; charmstones from Little
Harbor are felt to be of magical and religious signifi-

?cance (Meighan 1959: 392), and the effigies and "souvenir"
|

1

,pebbles may also have had a similar use, While limited in
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Lumber, these manifoétations are greater than anything
%chievod by the la Jolla peoples on the mainland.

g On the San Diego Coast, the Inoipient Maritime stage
%r.the San Diego and Mission bays, and the Land Resource
Collecting stage north of San Diego, apparently persisted
until influences from the east were felt. These influe-
enoes, which note the beginning of Period 1V, apparently
lsignalled the end of the La Jolla Complex. The subsequent

cultural manifestation has been termed the Yuman Culture

jRogers 1945) and the San Luis Rey Complexes (Meighan 1954).
ﬂhis manifestation is characterized primarily by the addi- 5
tion of pottery and a series of small triangular projec~
'tile points.

On the basis of the available data, the initial date
for pottery on the San Diego Coast 1a tentatively placed §
at A, D. 1300, or 660 years ago. There can be little
doubt that these sites are remains, both culturally and
historlcally, oclosely related to the ethnographic groups.
Unfortunately the coastal population was dispersed at a

1
%very early date, being among the first to feel the effects
of contact with Furopean culture. Consequently there is

Elittle in the way of ethnographic data avallable for the

?historic aboriginal population on the coast. The lack of
|

idata has created somewhat of a problem, since a number of

iattempts have been made at cultural reconstruction for the
»
San Diego Coast. These reconstructlons have been based on
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fdata pertaining to the Iuiseno and Diegueno of the Inland
nProvinoe of San Diego County, and the coastal oulture of

gthe Los Angeles,and Santa Barbara Channel, areas.
! : .
. In discussing the settlement patterns of the Southern

iCalifornia coast, Heizer and Baumhoff (1956: 42) state:
|
| simiiar to others farther south on the

The late, or Canaliffo, culture is

coast (M. J. Rogers, 1929a; McCown, 1945:
Meighan, 1954). These late sites usually

show‘a high degree of adaptation to marine
| life: they are very large, some being as
much as a mile long, and all are directly i
on the sea shore . » . o
| The population of the south coast area
was caloulated at about 22,000 perséns by 3
Kroeber, or about 60 per 100 sq. km, What-
ever the true population was at the time of
contact, it must have been larger in late
periods than it had been previously because
the late sites are both more numerous and
i much larger than the earlier ones.

The papers by MecCown and Meighan cited above deal with

'Dieguefio and Luiseflo sites located not on the coast, but

%rather in the foothills of the Peninsular Range. Rogers!'
ipaper pertains to the coastal terraces, but only mentions
!

the late Yuman cultural remains in passing, dealing |
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!primarily with the San Dieguito remains, from a much earlier
1

iperiod in prehistory.
’ Aschmann (1959), in discussing the populations of var-

I
|
!
}
t
|

ious ecBlogical areas of Southern Calffornia, states that

#he Coastal zone, which includes a strip of land extendling

about one-half day's journey inland and all the offshore
! .
fislands, was most heavily populated. He says:

i The size and proximity of villages reported

both by explorers and by modern archaeolo-

gists rake it clear that this was the zone

of densest settlement. Almost every perman-
ent water source close to the beach has a E
large campsite nearby: some have several,

though probably not all were occupled con-

currently. They represent large and appar-

ently permanent settlements, and many, such
as Point Sal, Malaga Cove, and the La Jolla
Beach and Tennis Club show substantial
stratigraphic depth (1959: 50-1).

Regarding the economy, Aschmann writes:
The coastal and lsland peoples filshed,
collected shellf'ish, and hunted sea mam-
mals with technologically more refined
equipment . . « . All of the coastal

: peoples also hunted and gathered and pre-

pared plant foods, but the marine resources

! SO . . e ]
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provided additional food security and per-

mitted far greater population concentrations

(1959: 48).
This "extension" of Santa Barbara Channel ecology and

inland San Diego County ocultural tralts to the San Diego
Coastal Provinse has resulted in an erroneous cultural re-
construstion for the coastal region. The evidence is re-

viewed belowe.

The so=-called Yuman Culture on the San Diego Coast may

?be distinguished primarily by the introduction of pottery
and small, well-made projectile points, Meighan (1954)
idefined two developmental phases of the San Luis Rey Com=
plex and correlated them with Rogers! (1945) older, less
well-defined concept of the Yuman Culture. Using ethno=- _
graphic information, San Luis Rey II has been equated with i
the Lulsefio and Dieguefio of the weétern slope of the Penin-%
sular Range and possibly extending as far as the coast
(Meighan 1954). Recent evidence, however, does not sup-
port a distribution of San Luis Rey I into the Coastal !
Province, and possibly not San Luis Rey II, |
Both San Luis Rey I and II are characterlized by small,
finely-made triangular points, bedrosck and portable metates

and mortars, manos and pestles, doughnut-shaped stones,

pendants, olivella disc and spire-lopped beads, quartz

Ecrystals, deer bone awls, chipped cannon bones, bone and

%antler flakers. San Luls Rey II includes also pottery.
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%essels and tubular pipes, cremation urns, ground steatite

rrow atraighteners, red and black plctographs and contact

.

ﬁtems such as glass beads in terminal sites,
i In the Coastal Province of San Diego County, no San
;uis Rey I sites have been recorded. However, there are
;ites that ylelded pottery in assoclation with a complex
%r stone tools typical of La Jolla. In a few instances
&hia combination is superimposed on an earlier La Jolla
%omponent. At SDi-603 on Batiquitos Lagoon the artifacts
khroughout the midden are typical orude implements of the
@a Jplla Complex, except for one émall triangular point,
;eoovered from the surface, and potsherds found in the
disturbed plow zone and in rodent burrows at a somewhat
deeper level. Unfortunately, because the upper portion
of the deposit was disturbed, it is iImpossible to deter-
lmine if the pottery and point represent a very late veneer
ior if they were cultural additions: to the La Jolla
inventory.

One other site (SDi-763) on Batiquitos Lagoon
yielded a relatively large sample of pottery, This site
has not yet been excavated, but ylelded over 100 arti-

facts and several dozen potsherds from the surface. The

3gtone artifacts, again, are typical of the La Jolla Com-
§plex, with the exception of one fragmentary stone bowl

| .

§w1th a squared 1lip. The pottery, in addition to the usual

gPalomar Brown Ware so characteristic of the San Luis Rey

|

I
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Complex, includes a ware from the Colorado Desert and & bi-
chrome historic Mexican ware. That pottery was a cultural
addition to the La Jolla Complex rather than a late veneer

cannot be definitely demonstrated here either. The general

fpaucity of San Luis Rey artifacts other than the pottery,
;owever, suggests that pottery as an individual trait ﬁay
;ave been introduced to the La Jolla Complex at these sites.
g At the stratified C. W. Harris Site on the San Diegui-

{ .

ito River, near the base of the Black Mountain Volcaniecs,

gthe Yuman component overlies a poorly-represented La Jolla !
gcomponent (Warren and True 1961). The 30 stone artifacts ?
§from the Yuman component contain only two artifacts that !
are distinguishable from those typlcal of a La Jolls assem—i
blage. These are two small triangular points, In additioné

seven potsherds were recovered from the Yuman component. g

f Wallace (1960) reports that 3 of the 37 sites located :

Ein the Buena Vista Watershed belong to the San Luls Rey II j
Complex, but i1dentifies none as San Luis Rey I, The crude
hammers tones, choppers, scrapers and manos and metates

are much more common in these sites than in the San Luis
Rey I type site described by Meighan (1954)., Furthermore,
the small triangular points and possibly portable mortar

and pestle are far less common..

Carter's (1957: 293-5) comments regarding the Rose

Canyon Site, which was occupied as late as 1890 and noted

by Father Crespi (Bolton 1927), suggest a similar case:
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"Evidence of late occupation consists of the presence of
pottery and of stone arrow pointa. The latter, however,

are comparatively rare. Years of collecting along the

gurface by one long-term resident produced only six.

%These are simple triangular points with concave bases ...."
S Carter also reports a simlilar observation in the most |
grecent occupation at the Spindrift Site at the La Jolla %
iBeach and Tennis Club (1957: 246~7). Manos, "cobble

{cores" and metates are most common, mortar: are reporteds !

%"pottery fragments and stone arrow points are rare."
? These data appear to indicate that the San Luis Rey I |
}Complex did not effectively penetrate the Coastal Province
éof San Diego County and that San Luis Rey II did‘not im-

imediately replace the older La Jolla Complex, but blended |

with 1t to produce a cultural manifestation somewhat |
unique from both San Luis Rey and lLa Jolla. The rela=-
tionships between the peoples 6f these two cultural mane- |
ifestations were undoubtedly complex and are reflected

to some extent in the ethnographic data available. R.
White (1959: 60) notes that the LuiseNo of the San Luis
Basin "owned" territory on the ocean shore which they vise
ited periodically to colleoct oclams and fish. He also
cites personal communication with Wissler and Steffens,

who obtained similar stories of periodic visits to the

ocean from Diegueﬁb informants living at' Mesa Grande,

and J. P, Harrington, who described the route taken by
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| i
hnhabitants of Temescal Canyon through San Juan Capistranq

ko the beach.
That a different people were, at least at one time,

|
t
recognized on the coast by the inhabitants of the Inland

%Province, is strongly suggested by'the Luiseno legend of

|

the "Origin of the Notish Ceremony” (DuBois 1908: 148-50).
|

ﬁhe legend tells of a contest between the "Western people"

|
and the "Mountain people," and is interesting not only be-

i
t
i

|
but because of the individuals named to make up each group

cause of the dichotomy indicated between these two peoples,

:and the food they brought to the contest. The Western
people included: Sea Fog, Michish (a sea animal), fish,
jchicken hawk, Emamel (birds of the sesgshore), butterfly,

égrasshopper, and antelope. The Mountain people were: a
bird with a big mouth, owl, thundercloud, hawk, eagle,
raven, and deer. Feople of the West gathered "fish and 4
other things" for the ceremony. while the Mountain people f
brought "deer meat and much food." l
In summary, the simple tool assemblage of the La Jolla
Complex persisted in the Coastal Province into proto=
historic times. Pottery and small triangular points both |
occur, but with a basic la Jolla assemblage distinct from
the San Luls Rey Complexes of the interior. That the
groups of the Inland Provincé made periodic visits to the

coast, but that there was a distinotion between the coastal

population and the interior peoples, 1s suggested by the !
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lthnographic data.

The second problem with the "reconstructed" cultures
of the San Diego Coast, is the assumed maritime orienta-

tion. Aschmann (1959: 48), Héizer and Baumhoff (1956: 42),

and R. White (1959: 47) have expliocitly and implicitly
htated that the coastal people were oriented toward the sea,

&1th a considerable adaptation to marine life. Yet the
' bata available do not support such a conclusion. If the

|
marine r esources played an important part in the economy
[ |

br the coastal groups, evidence of tools such as fish hooksé
harpoona, nets and well=developed water crafts should be i
gbundant in thelreports by the early exploremg and later
ethnographers. Thus it is very enlightening to read the
&ollowing reports.

i Sparkman (1908: 200), regarding the Luiaqﬁb, states
gthat fish were

f e o o o the chief dependence of those who |
lived on the coast. They used a canoe or
raft of rushes, with which they went out
some distanse from the shore to fish with
a dip net., Seine nets were also used.

Some wooden canoes were also made from the
trunks of trees. It is stated that voyages

were formerly made with these as far as San

Clemente Island. The coast people also

| fished with the hook and line., The line was
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made from the fibre of Yucca mohavensis
and the hook from abalone shell . . . .
Fish hooks weré alsp made of bone. The
Coast people also consumed large quantitles
of shellfish of several species., Some say

that they used a harpoon for spearing fish

i e o o o Others say that no harpoon was
ever used by them. This may be true, but

it 1s certain that the Diegueﬁb used one,

and 1t seems improbable that the Luiseno

would not have employed 1it,.

‘ Drucker (1937), using Dieguefio and LuiseHo informants
;rrom the Inland Province, reports fish nets and traps, and
;ciroular hooks of abalone. The latter were used by people
ion the coast only. Also reported were tule balsas used
iwith a paddle on the ocean 1tself.

Heizer and Massey (1953) have discussed in detail the |
distribution of the tule balsa, dugout canoe, plank canoe,
and double-bladed paddle. The double-bladed paddle is found
in San Diego and Mission bays, but not elsewhere on the San
Diego Coast. The tule balsa was found along the entire |
coast, and the dugout canoe was épparently limited to the
portion of the coast held by the Lulseno. The plank canoe,

often mentioned for the Chumash area to the north, was not

reported from the San Diego Coast.
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Miguel Costanso, who accompanied the Portola Expedi-
tion in 1769, stated with regard to the inhabitants of éan
Diego Bay (van Hement-Engert and Teggart 1910: 111):

Fish constitute the principal food of the
Indians who inhabit the shore of this part,

and they consume much shell-fish because of

the greater ease they have in procuring
them. They use rafts made of reeds, which

they manage dexterously by means of a pad-

dle or double-bladed oar. Their harpoons are |
several yards long, and the polnt is a very
sharp bone inserted in the wood; they are so r

adroit in throwing this weapon that they very

rarely miss their mark. |
| All of these data make 1t clear that the coastal in- ;
habitants did indeed make use of the sea. However, that
they used the ocean resources 1is not in question, but rathef

the extent to which they used them. The early explorers

Diego Coast. In 1692, Vizcaino wrote (Engelhardt 1920: 6-8)
Quite transported with the good treatment
accorded them on this occasion, the Indians

came every third day for biscults and fish,

bringing in return skins of martens, wild

cats and other animals, together with the

traps in which they csught them . » . &
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[emphasis ming .
o o« o o the Indians came peaceably and took
us to thelr rancherias where they were
gathering their crop; and where they had
made their paresos of seeds like flax.
In 1769, Captain Vila of the frigate San Carlos wrote
that while the ship was anchored in San Diego Bay, the

"Indlans came alongside on their rafts and, in exchange

ror a few trinkets, gave us several skins of sea otter
;and of other animals caught in traps" (Engelhardt 1920: 20),
i‘The fact that the Indians of San Dlego Bay were trading aniw
mal pelts for fish and biscuits, and for a few trinkets,
rather than trading fish for other items, suggests that they
gwere not great fishermen, although Father Serra in 1769
inoted (Engelhardt 1920: 21): "The natives « « . » on all |
!or this coast « + « . along which we came from Ensenada at
Todas Santos, so called on the maps and charts, live well
on various seeds and on fish which they catch from rafts
made of tules and formed like cances, with which they ven=-
ture far out on the sea.”
In 1812, Fathers Payri and Suner, in answer to the

Interrcgatoria, wrote of the Indians of the San Luis Rey

Mission: "Their food consists at times of deer, rabbits,

squirrels, rats, which the men kill and of acorns and other

seeds, which the women gather., It 1is to be observed,
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however, that among thoss who live near the sea shore fisheJ
form the more abundant food" (Engelhardt 1921: 30).
Fish, including shellfish, undoubtedly then did play an
important role in the eoonoﬁy of the coastal peoples. How-
ever, their ability as fisher folk was a far cry from that

of the people of the Santa Barbara Chammel, where in 1769

Father Crespl reported large villages which gave them sush
great quantities of fish they could not use it all and there-

fore only accepted part of it (Bolton 1927). The contrast
between the highly developed fishing economy of the Santa

gBarbara Channel and the economy of the San Diego Coast 1is

?heightened by a comment written during the esarly, dirfioultl
%ears of the San Diego Mission. Father Palou informed the ;
kioeroy‘that the savages "subsist on the seeds of the zacaté
(wild grass) which they harvest in due season. From these %
'they make sheaves as 1s the custom to do with wheat. They |
'also live by fishing and hunting hares and rabbits which ar&
plentiful . . . . The Missionary Fathegg have sent to San

subsist on ggggf(Engelhardt 1920: 51, emphasis mine),
Interestingly, Fages makes a very similar statement when

discussing the San Diego Mission (Priestley 1937: 11):

"The natives of the adjacent villages do not lack for their

customary seeds, and they add to their food supply by fish-

ing. They would secure better results if they had canoes

in which to go out. It would be well If the mission had a
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canoe of its own and & good fiSh net to use 1in supplying

1ts needs"[mphasis ming] .
These statements strongly suggestlthat the inhebit- -

tants of the San Diego - Mission Bay area were relatively
poor fishermen who had to depend heavily on seed plants,
small game and shellfish for ma jor food supplies. Since

San Diego Bay is ideally more suited to a maritime economy

than the remainder of the coast, the most advanced maritime

developments might be expected to have taken place there.

z
‘This area does, in fact, show at least one innovation to-

;ard a marltime economy not found elsewhere on the San |
biego Coast. The double~bladed paddle was used with the
%alsa, presumably making it more sea-worthy. Shell fish-
?ooks also have been found at the Spindrift Site in la g
éJolla, but are generally rare in the Coastal Province of f
§San Diego County. In fact, they number less than 6 at the
%pindrirt Site collection at the San Diego Museum of Man,
Qnd no other occurrence of them on the San Diego Coast 1is
known to the author. These few specimens, in conjunction
with the double~bladed paddle, are important, however,
since they apparently reflect influences from maritime
cultures to the north.

North of San Diego and Mission bays, data regarding
fishing equipment are éven more limited. Fish nets of
plant fiber reported by Crespi (Bolton 1927: 130) at a

village on the San Luis Rey River, and the dugout canoes
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of the coastal Lulsefio noted by Helzer and Massey, may be
taken as indications of use of marine resources. There are
other data to suggest that marine resources were not impor-
tant in the economy in this ;rea, however. Jose Longines
Martinez wrote regarding his visit to Southern California
in the 1790's (Simpson 1938: 50-1):

The gentiles who live between San Diego

and San Buenaventura heap up the plants

which yield the most seeds, against the

winter. In many rancherias they use
great skill in storing a certain quantity
of seeds against that season. But when
the rains are long and the cold somewhat
severe these natives suffer great hard-
ships, because their scanty stores give
out and their resources are cut off, DBe-
cause of these necessities they have ac~
customed themselves to eating everything

Nature offers: weeds, seeds, rats, ets.

e « o« o« Inall of New California from

Fronteras northward the gentiles have a

custom of burning the brush, for two pur-
poses: one for hunting rabbits and hares
(because they burn the brush for hunting);
second, so that with the first light rain
or dew the shoots will come up which they
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call pelillo [Tittle haix and upon which they
feed like cattle when the weather'does not
permit them to seek other food.
The peoples north of the San Diego region appear to be
even less adapted to the marine resources, and at no place
along the San Dlego Coast can a flourishing maritime_econ-
omy be 1llustrated. Nets, including gill, dip, and seine,
i

Fnd the thrusting harpoon, are widely distributed throughe
out California (Kroeber 1922), and cannot in themselves be

oonsidered indicative of a maritime development. On the

basis of these tools, 1t appéars that there was some use
'for the sea and shoreline, but a greater emphasis was plaoedg

gon the collecting of shellfish and vegetable foods. The |
economy of the San Diego Coastal Province cannot therefore
ibe described as maritime., The San Diego Bay region appearai
éto have maintained an Incipient Maritime economy, while theé
garea north of Mission Bay would seem to have been more land
goriented.

1

\ The settlement patterns of the aboriginal population
t

I

{24

at the time of contact appears to support the interpretatior

|
of economy above, based on the materlal culture. Crespi

(Bolton 1927), Fages (Priestley 1937), and Costanso (Teggart
1911) wers members of the Portola Expedition of 1769, and
thelr reports agreé in the location and setting of the

Indian villages encountered on the journey north from San

Diego. The expedition left San Diego Bay, crossed the baoki
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of Mission Bay, from which they travel&d northward through
Rose Canyon, acorosa the mesaavﬁnd valleys at a distance of -
from 1=-5 miles 1n1an§, until they reached the present site
of San Juan Capistrano. By following this route they
ocrossed the aggraded'vdlleye behind the salt marshes, which
were noted & number of times, in the zones of valley grass
lands and fresh water marshes, It was in these locations

that the villages were noted. Further, there appears to

Pe a correlation between the amount of water available and

| |
the size of the village. The Mlarge" villages (between 40 |
and 200 inhabitants) ocourred on the San Dieguito River,
?Buena Vista Creek, San Lule Ray River and Santa Margarita

;R1ver, while small villages numbering as few as 15 persons

.(and one uninhabited) were found on‘the small streams,
EWherever water was found adequate for the needs of the ex-
,pedition, an Indian village was present nearby. ;
No villages or camps were noted ln areas away from the
gstreams, although areas burned for hunting were found on tha
mess tops. And though the ocean could be seen at the mouthé
of several of these canyons, no villages were reported di=-
rectly on the coast except on San Diego and Mission bays.
It would appear that fresh water was the determining faoctor
in location of the villages and that this fresh water was
most often found in the aggraded valleys behind the salt

marshes at a distance of ca. one~half mile to 3 or 4 miles

[;rom the ocean. Thus the population was somewhat removed !
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from the beaches and probably located in an area of abup-
dant game and vegetable food sources.

If the water source was indeed the determining factor
in village location, 1t becomes evident that such villages
were permanent in that they served as a central‘bnae.v
That they were sometimes left vacant for a period of time
1s evident from the report of an empty village (Crespi,
in Bolton 1927: 128), and the comments of Father Boscano

((Harrington 1934: 62) regarding the mobility of the Luise~
feﬁb in the viocinity of San Juan Capistrano, have already
Ebeen noted above. The Centr#i Based Wandering community
pattern as discussed previously thus probably persisted
ginto historic times.

| The socio-religious pattern of the protohistoric cul=-
.ture was probably similear to that of the protohistoric

peoples of the interior. This represents a marked change

from the earlier La Jolla pattern in treatment of the dead.f

'Simple interment, as practiced by the earlier La Jolla pop-

éulation, was apparently unknown in protohistoric times:
joremation was then the exclusive means of disposal of the
|dead. Cremations are known from the Spindrift Site (Carter
1957: 246) and from the San Dieguito Valley (Warren and
others 1961: 6-7). Cremations at the Spindrift Site in-
clude one instance where the remains were placed in a pot-

tery vessel. On the lower San Dieguito River, a singie

i
1
i
|

|
t
i

isolated cremation was discovered on the north side of the §
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valley about 2-1/4 miles inland. Although not plach in &
pot, i1t was assoclated with two or three fragmentary,
trumpe t-shaped clay pipes, and several small, exoeedingly
well-made triangular points. The ocremation from the San
Dieguito River is interesting because the pipes had not
been smoked, The lack of 6arbon in the pipes may indiocate
that the pipes were made specifically for burial goods,

or they may have been shaman's sucking pipes. Two crema~ |

tions placed in urns were reported to the author from the

'vicinity of Rancho Santa Fe by an amateur. However, the
gexact locations could not be obtained.

The significant difference to be noted here between
‘burial practices of the early La Jolla peoples and the
;protohistoric population, 1s the attentlion given the body
after death.  Mors elaborate and more formalized burial |
ceremonies seem to be indicated, representing a substantial?
échange in burial practices, and almost certainly as well a :
‘change 1in religious bellefs about life after death., Also, ;
Sthe unsmoked pipes in the San Dieguito Valley cremation E
%suggest the ocourrence of shamanism and of the belief in ;
curing by sucking foreign objects from the body, a belief l
widespread in western North America and found among the |
Dieguefio and Luiseflo ethnographically.

The treatment of the dead during Period IV represents

a distinct change from the early la Jolla pattern, and was

almost certainly introduced simultaneously with pottery. i.
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The historic cultures of the San Diego Coast may be viewed
as a culmination of an economic pattern which had long been
indigenous to the region and influenced only slightly by
outside forces, a settlement pattern resulting from ddapta-‘A.
tion to the seasonal round in a changing ecology, and a
religion primarily derived through late cultural impulses
from the Colorado River area. The prétohistoric coastal
peoples were thus neither maritime oriented nor representa-

tive of the same cultural tradition of the peoples of the

'Inland Province of the San Diego Coast. They appear to
represent a blending of the San Luls Rey with the older lLa §

iJolla economic pattern, and an addition of a different bur=-;

iial pattern introduced from the east. To what extent othorg
%aspects of the socio=religious organization were changed or§
jhow similar in this respect the two cultural traditiona ‘
iyere at the time of contact, is uniknown. The settlement

gpattern of the coast appears, on the basis of rather soanty;
ématerial, to be at least similar, if not the same, during §
éPériods III and IV, To what degree the socio-political %
gorganization may have changed, however, cannot be known at

this time. |
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Chapter viii. Cultural Continulty and Change
on the San Diego Coast

The preceding chapters have outlined a theoretical
model for the analysls of economioc change, a reconstruction
of the ma jor aspeots'or the changing esology of the San
Diego Coast, and a sketch of the la Jolla cultural develop-

ment, including the marginal (to La Jolla) developments on
?Santa Catalina Island, and the later Yuman and San Luis
?Rey Complexes on the San Diego Coast. In the following
%discusaion, a summary of the prehnistory of the San Diego
éCoaat is presented in terms of economic stages. -Pertihent
;atatements are made regarding the environment and limiting
graotora, evidence for economic foous, dynamics-producing
gfaotora, and direction of change. Then the hypotheses
Epresented in chapter 1ii are tested by the application of
‘these data to them,
3 I. Adaptive Gathering Stage

A. Environment and Limiting Factors: Plant
%oover was probably more lush than at present, with wider
distribution of coniferous and broad-sclerophyll forests,
though chaparral, coastal sage scrub and grasses were
probably beginning to replace the forests to some extent.

The coast iine was wrinkled with long narrow bays support- |

ing large populations of bay mollﬁscs and the rocky |

224
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foreshore was ideal for rock=-dwelling shellfish,
B, Evidence for Esonomioc Foous: This stage 1s
largely hypothetical and evidence for relative importance

of the economio sets 1s not oonclusive. The early portion !
of La Jolla middens is often ohargeterize¢ by relatively fe#
shellfish remains, manos, metates, and laége. srude perous
sion=flaked ohéppins and soraping tools, indicating a col=-
lecting set. Knives and points are rarely found but do

osour along with a small quantity of small mammgl boﬁos.

Fishing is not represented elther by tools or faunal ronninﬂ

gbut the laock of evidence may be a function of the poor repré-
faentation of this stage in the archaeological sites., Eco- ?
gnomic~foeus during.the Adaptive Gathering stage, as under- %
‘stood at this time, i3 a colleocting focus orlented more to-i
fward land than the resources of the beach. This is infer-~ |
gred from the relatively few shellfish remains and the more
‘numerous tools utilized in collecting and preparing'plant
jfoods. The hunting and fishing set is poorly represented
jboth in artifectual and faunal remains, but within this set
?the‘foci of beach and bay are poorly developed 1if at all.
C. Dynamies=-produsing Feoctors: It has been

gtgyeq that the Ia Jolla Complex represents a movement of
people to the coast from the interior. This Complex ape-
pears to have been originally oriented towerd collecting

activities and only spoondariiy toward hunting. How and

why these peoples came to the coast remain unknown. Onoce
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jon the coast, the new ecological zones of beach, bay,:and'
ocean were open for exploitation. The collecting focus,
operating in this new environment, represent the dynamios-
produsing factors. |
D. Direoction of Change: Given the economic rooﬁg
of colle~ting and the increased number of ecological zones,
an increased complexit& and productivity of the collecting
focus as it adapts to the new ecological zZones, seems to

be the direction indicated. Secondary and less=-pronounced

/inoreases in complexity of the hunting and fishing set may |

;also oscur. %
| IT. Inoiplent Maritime g&
A, Environment and Limiting Factors: Plant ooveé
Eduring this stage was undoubtedly moving toward the historié
'plant communities and their distribution. With inorease 1n;
;drought and number of fires, the oaks and conifers were be-i
Sing replaced by chaparral, coastal sage scrub, and grnsses.;
iDuring the first part of this stage the bays and rocky foro+
%shoresralong the coaat were still in exlistence, and produoeé
Elarge quantities of shellfish, However, the rocky roreehoré
iand bays were being reduced 1in size and'produotivity north
ior Mission Bay during the latter part of ‘bhis' stage.
| 4 B, Evidence for Economic Fogus: iarge numbers |
of shellfish remains in the middens of this stage, in con-

Junction with a variety of tools of the collecting set |

found in large numbers, are evidence for a more complex and

i
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produc tive oolleoting roc;s utilizing more fully the rahge
of ecological zones. Evidence for the hunting and fishihg 
set 1s scanty during this stage, although hunting tooib in
the form of Imives and points ocour in small numbers and a
few possible fishing tools such as "net weights" are pres-
ent. Faunal remains of land mammals hunted and fish taken
are few. Sea mammal hunting is suggested by possible seal

bones from the Sorrento Site, but it was not important to

Water crafts of some type must have been in use and people

wust have been inhabiting the offshore islands at this time.
| | C. Dynamics-producing Factors: The most produc-g
tive plant community, brpad-solerophyli forests, was being :
‘replaced by chaparral, coastal sage sorub, and grasses.
jNorth of Mission Bay, rocky foreshores were disappearing
;under sandy beaches, and bays were being reduced in size
and productivity by aggradation. In the Mission-San Diego
;Bay area, the sand carried by longshore movement develioped
?a long spit across what 1s now Mission Bay, between Mt.
Soledad and Point Loma. South of Point Loma, the Silver
?Strand was built up by the same process. The bays found
ggt the mouths of rivers such as the San Diego and Otay
}ygrg aggraded, but the larger San Diego and lilission bays |
liwere_a formed during the same period. Beaches and bays con-

|

[tinued to be productive ecological zones in the San Diego- |

| i
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the economy. However, at this time contact with Santa Cata-=

lina Island was made, indicated by the presence of steatite(



ission Bay aresa.

L On Santa Catalina Island, the plant cover was-prosﬁlif'f

bly undergoing the same ohanges as on the mnigland,'nn@i
ny coniferous stands that may have oxiated_diélppearéd.
as did most of the oak, while chaparral, o§#s§§1 sage
sorub, and grasses increased their distribution. The
coastline of the i1sland remained rocky and continued to

support a large number of rock-dwelling shellfish as well

Fs productive seal rookeries,

! D. Direction of Change: Due to the variation

ooccurring in the environment at this time, it appears that

ino one direction can be indicated, but rather that direec~ i

ition of change for the three areas discussed above 1s dis-
tinet for each. In the San Diego-Mission Bay area, the .
environment of the beach and bays remained essentially the

‘same, with rocky shores persisting near the present town

of La Jolla and on the outer coast of Point Loma. Quies %

water behind the Silver Strand supported large quantities
%or fish and shellfish., The decrease in the conifers and i
;ogks mus t have had some influence; however, oak trees were
frgported on Point Loma by early explorers and Torrey Pines
imﬁst have persisted a few miles to the horth of this area.

EIn theMSan Diego and Mission bays area, the economy of the

Iirmupa‘em: Maritime staege probably persisted. Unfortunately
l1nrormation for the critical period of 3000 B. C. to A. D,

}500 is lacking. The description of the historic groups
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inhabiting the San Diego Bay region seems to support the

onclusion that the Incipient Maritime stage pqrsiated_uﬁ-
t11 historic times.

On the coast north of San Diego and Mission bays, the
fconomic pattern of the lLa Jolla people seems to have been
ut to the most severe test., Both land ahd littoral re-
tources appear to have been depleted, with the aggradation
of the bays and the pronounced reduction of oaks and oonife-

ers. The direction of change indicated here is away from

the beach and toward land resources, due to the aggradationg

: {
of the bays and the presumed increasing scarscity of fresh |

|
water near the coast. The abandonment of some villages

?nd the decrease in population of others on the coast and
fays, and the increase in the frequency of manos and the
;ppearanoe of a somewhat larger number of projectiles
i(though still not found in quantity) seem to support this
Econolusion. There is also the possibility that there is an
iinoreasing importance of hunting astivities in the latter
épart of Period III and a decreasing importance of seed
gathering, It 1s clear, however, that these changes in i
%relative importance of hunting and seed collecting are |
:mipor and that the collecting set, now oriented more towarad
the land resources, remained of primary importance.
III. Maritime Stage

B A. Environment and Limiting Faoctors: ‘he Mari- |

time stage, at the present time, 1s represehted by only the
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hittle Harbor Site on Santa Catalina Island. This site
ates from a period of dessication (1924 B. C. and somewhat
ater), when presumably any coniferous or oak trees that
may have been on the 1sland had vanished. The productive
plant communities were more 11mitqd than they had been ear-
%ier and were presumably in the process of decreasing even
ore, If the contemporary fauna of the island is any in-

ication of past conditions, 1t, too, was severely limited

Fxcept on the beaches.

i The beaches of Santa Catalina Island are today consid-!
[ i
erably more rocky than those of the coast and support largei

!

i

@umbers of abalone and mussels. This was apparently the
gqbndition of the beaches during the period of oqccupation
Bf the Little Harbor site, since large quantities of shell-
?1§h_remains are found in the midden. During this time, :
Sthe gnvironment of the 1sland appears to have been guite
§q1rferent from that of the mainland. The flora and fauna
gof the 1sland were at least equally as limited as on the
;ma;nland, with the exception of the island beaches, where
Eshgllfish aboﬁnded and seal rookerles were productive.
;The inland ecological zones of the 1sland were as limiting
éag those of the mainland 1f not more so, while the island

|
i

‘beaches provided an abundant supply of food and the poten-

i

;
‘tlal of a new ecological pose in the hunting of sea mammals.

;_ » B. Evidence for Economic Focus: ILarge numbers

of shellfish remains in the midden at Little Harbor point i
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ito the importance of shellfish gathering. However, seed
grinding tools are rare, being represented by a few mortars
and pestles and manos and milling stones. The hunting and
fishing set of the Little Harbor Site presents qulte a dif-
ferent picture from that of the mainland. Projectile points
mare far more frequent, as are bone fish gorges and doughnut-
shaped stones that may have been net sinkers. Finslly, two
shell fishhooks were recovered from the final phase of oo-

cupation at the site. The faunal remains in the midden in-

Eclu.ded small numbers of land mammal and bird remains, while‘
jremains of sea animals were plentiful. The midden contained
ithe highest proportion of shell by weight that has been re-
%corded in California. Fish were an important part of the

fd;et, as indicated by over 1883 fish bones recovered. Whald

fremains were noted in the form of fragmentary vartebraé and

;some unidentifiable fragments. By far, the most important
[gnimals hunted, however, were seals, dolphins and porﬁbisesg
Zcombined they total more than 90 peréent of the mammal boneé
irecovered from the site.
j Te economic focus at Little Harbor 1is clearly distinc?
Errom that of the mainland. While the collecting set has ons
fimportant ecological pose, as seen in the large quantity of
!ghel;fish remains, it 1s equally clear that the greatest

concern was with the hunting of sea mammals and fishing.

The economic focus clearly lies on the hunting set, with a

well=developed maritime orientation.
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c. Dynamiés-producing Faoctors: The most produc-
£1ve ecological zone on the island was the beagch. The eol-
lecting set thus had only one highly productive ecological
pose: beach gathering. Such collecting activities undoubﬁ-
pdly brought men in contact with the rookerles and a new po-
tential for the hunting set was recognized. This potential

was not found on the San Diego Cosast, where rookeries were

bsent or &t least far less productive. That man at the
ittle Harbor Site hunted seals in the rookeries is con-
firmed by the fact that the identifiable seal bones recov- |
I .

[ered from the sits were almost exclusively female., However,

the most important hunting pose appears to have been fish- |
éing and hunting of porpolse and dolphin in open water. The?
%hunting of these mammals requires techniques not directly E
ievident in the archaeological remains. Further, there is 5
a hiatus in the cultural development from a specialized i
;collecting economy to a developed maritime hunting economy,é
;and a lack of knowledge concerning environmental changes E
;on Santa Catalina Island. The dynamies=-producing factors, i
f"t;‘nerefore, are largely unknown. %
f There is, however, a certain "imbalance" between the |

ftechnology and the hunting production set at Little Harbor

that suggests that certain changes might occur., This "im-
‘balance™ was noted by Meighan (1959: 401-2), when he wrote

i
|
i
|
1
i
1
;

jthat the speclalized maritime economy which exploited dol- :

phins and porpoises to a great extent nonetheless produced
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Ln artifaet sample with no direct evidence of cetacean
hunting. The "imbalance" between technology of generalized
hunting tools and production by specialized hunting tech-
nigues suggests that the directlon of technological change
would be toward specialization of the tools and even greateﬂ
produc tivity and complexity of the hunting set. The two
shell fishhooks in the late occupation of the Little Harbor
Site, may suggest a "correction" of this "imbalance" be-
ftween technology and production.

| D. Direction of Change: The Little Harbor Site
Fppears to represent a distinct break from the cultural ex-
pressions recognized on the San Diego Coast. The inter- |

mediate steps between the specialized collecting economy

like the La Jolla pattern and the specialized maritime 1
economy of the Little Harbor Site are at present absent

grrom the archaeological record. However, on the basis

éor the theoretical model presented in ch&pter 111 above,
iand the known archaeological data, it is possible to postu~
glate an "esonomic pattern" similar to that represented by
;the Milling Stone Complex on San Clemente Island (MoKusiok
and Warren 1959) that will predate the ILittle Harbor Site
%and represent the earliest adaptation of the La Jolla=-
i11ke oultures to the southern Channel Islands.

The "imbalance" between the hunting technqlbgy and
the specialized hunting techniques at Little Harbor sug-

gests that the hunting set represents a new economic
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focus, and that specialization of tools and an increase in
complexity and variability within the hunting set follows
nd leads to the historioc maritime cultures of the Channel
Islands.

IV. Land Resource Collecting Stage

A, Environment and Limiting Factors: This stage
is restricted to the San Diego Coast, north'or Mission Bay.
The plant cover was probably very similar to what 1t s

now with perhaps a slightly wider distribution of oaks and
conifers. The coastline was characterized by ecologically
highly variable lagoons which were largely silted in. The
beaches were straight and sandy for the moat part, with
stretches of rocky foreshore appearing here and there.

B, Evidence for Esconomic Focus: Collecting
activities still were the most imporfant economic under-
taking. The importance of these activities is reflected
in the continued utilization of manos on a large scale,

the introduction of the mortar and pestle, and continued
use of shellfish wherever they were to be found in gquan~
tity. Evidence for hunting and fishing is very limilted,
though a slight increase in projectile points and the oc=
casional occurrence of abalone shell fishhooks suggest

that these two activities may have been becoming more
important to the economy than they had been previously.

C. Dynamics-producing Factors: The population

of the San Diego Coast appears to have been disrupted at
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khis time; some sites were abandoned and others were ococu-
{ed for the first time during this period. This disrup-
ion has been interpreted as a population decline during

P period when the economic adaptation was less productive

than formerly due to changes in ecology. These changes

Pre seen as the forces which brought about a situation in

which the experimentation with new ways of food production

provably would have been attempted in order to relieve

hunger. Such attempts may be seen in the adoption of the

mortar and pestle and the increase in use of hunting tools,
D. Direction of Change: Given the foous of col-
lecting, with a decrease in economic potential of this ac~-

;tivity because of environmental changes, a change in the
| .

direction of new economlic astivities would seem predict-

able. The increase in projectile points may represent the

‘development of hunting. The protohistoriec contascts with

:the east and with the Santa Barbara Channel probably had

éoonsiderable influence on cultural developments of the San

‘Dlego Coast, and it cannot be determined what might have
ﬁhappened to the La Jolla pattern if i1t had not been so

i1nfluenced.

gTbst of the Hypotheses

i The sultural developments outlined above and presented

fin detail in chapter vii, may be viewed as empirical data

|
1aga1nst which we may test the hypotheses drawn from the

| theoretical model and presented in chapter 1ii,
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Hypothesis 1: If the productivity of an esologlcal
pose is reduced, this reduction will be compensated for by
increased produétivity in other ecological poses or the
population and/or general sultural eomplexity will de-
brease.

The eondition of reduesed productivity of an ecologl-~
pal pose 1s doeumented for the area north of Mission Bay

on the San Diego Ccast. Here the bays that were present bl

at the mouths of the rivers and streams became silted in

and the rocky foreshores covered by sandy beashes. The
productivity of the beach collecting pose was therefore
redused. That this reduction in productivity was at
least in part compensated for by increased prdductivity
in other ecological poses 1s indicated by the increase in

the frequenoy of manos and projectile points and the intro-

§duction of the mortar and pestle. These changes in tech-

inology suggest increased activity occurred primarily 1in

Ethe land collesting poses and the development or accep=
%tanoe of a new set of tools (mortar and pestle) suggests |
ian attempt at coping with severe environmental cshanges.

gSecondary changes in teshnology in the form of inoreased'
gnumbers of projectiles appear to represent increased ac-

;tivities in the hunting pose, though of a lesser magnl-

|
f That these attempts at compensating for the reduction

of shellfish by more concentrated efforts at land-oriented !
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ollecting and hunting were unsuccessful seems highly prob-g

|

c
gble. Environmental changes had apparently reduced the

%roduotivity of the land~oriented activities as well as the
each collesting. This decrease in total produstivity
ppears to have resulted in a population decrease on the

Fan Diego Coast north of Mission Bay. This population de=~

orease 1s evident in the terminal date of ca. 3000 B, C,

for the Seripps Estates Site and in the reduotion of mide-

den and artifact ascumulation at SDi-603 on Batiquitos La=-

goon after ca. 4000 B. C., and in the pausity of sites

north of Mission Bay that date between 2500 B, C. and
A, Do 1000. The few sites that were occupied between

_these dates are small and apparently represent temporary

feamp sites. Finally, burials are extremely rare for this

ﬁperiod, whereas prior to 2500 B, C.'they are quite common

gin midden sites.

There appears to be adequate evidenece for not only a
gshirt in economic activities, but a deocrease in population

‘on the San Diego Coast north of Mission Bay. This shifg

;in esonomic aetivities may be explained by the environ-
{mental changes that severely redused the productivity of
.beaah and bay esologisal zones, The data for the area

|

gnorth of Mission Bay appear to be adequate (though not

jideal) for the testing of hypothesis 1,
| The Little Harbor Site on Santa Catalina Island may !

jrepreaent a second test of this hypothesis if the !
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ihistorioal sommection with the La Jolla cultural base 1is

accepted. Here the land-orlented collecting poses were
severely redused as were the land hunting poses. The re-
duction in the productivity of these poses waa clearly |
compensated for by the ineoreased acotivity énd productivity
in the beash colleesting pose, and the newly=-developed beach

and maritime hunting and fishing poses.

Hypothesis 2: If the redustion of productivity in one
ecological pose 1s compensated for by increased productivit&
elsewhere, it is probable that such inecrease will occur in !
the economic fosus, unless the Increased productivity is }
limited by external faetors and the condition of free
shoice no longer exists.

; The data from the San Diego Coast north of Mission ;

i
Bay may serve to test this hypothesis also. The redustion

in productivity of the beach collecting pose has been es~- ;
tablished above for hypothesis 1. That there was increased|

éactivity primarily in the other poses of the colleeting set
%appears to be indicated by the increased number of manos
jand the introduction of the mortar and pestle. That this !

?activity fell short in supplying the needed increase in
‘produstivity seems likely. However, the greatest activity

;in the other ecological poses of the collecting set Indi-
@ » |
'eates that economic change was limited primarily to the ;
5economio foeus and only seeondarily to the hunting set. ‘

ETha conditions presented here are not ideal for the testing

'
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i

of this hypothesis beeause the environment did 1limit the
broduntivity of the esonomic focus as a whole., These

|
developments on the coast as they are now interpreted, how-

ever, strongly suggest that economic ehange does take plaae

in the manner stated in the hypothesis.
' Hypothesis 3: If the produstivity of the esconomie

koous is severely limited in all or most of its esologleal
poses, it is probable that a new foocus willl develop in a

potentially more productive set.

The eonditions necessary for testing this hypothesis

pre present on Santa Catalina Island, 1f historic eonnec~-
%1on with a lIa Jolla=like sulture 1is aecepﬁed. The pro-
ductivity of all of the land collecting poses was severely
limited by the cshanges in the environment and the sizp of

the island. The only eollecting pose that was highly pro-

ductive was that of the beach. There was thus a deorease

;in sroductivity of the eollecting set. At the same time, |
fthe presence of rookeries on the beaches of Catalina Island
%represented a potentially highly produetive hunting pose.
EOnoe this pose was utilized the extension of hunting to
fother sea mammals at sea would seem reasonable, sinae

gseals retreat to the open water when threatened. The hunt-

'ing of seals by boat appears likely and once this oocurs,

f

Ethe porpoise and dolphin besome potential food supplies.
|

s Here again the conditions for testing the hypothesis
gare less than ideal. However, the data do suggest such
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&ovelopmenta. However, before these hypotheses san be ade-
quately tested eertain kinds of evidense are needed, sueh
as changes in vegetation and mofe complete cultural se- |
'guences on Santa Catalina Island and ir the vieinity of San
Diego and Mission bays. With such data, theeq hypotheses

can be tested more reliably on the Southern California coast,

LBt

Soms General Interpretations of San Diego Coastal Prehistory
On the coast, the La Jolla Iand Collecting stage per-

sisted until historic times in the area north of Mission Bay

Ewhile in the Mission and San Diego bays area, the Inoipienté
Maritime stage appears to have lasted an equally long time.f
IThe economic activities of the inhabitants of the San Diego
Coasat descoribed by the early explorers are very similar to

the activities visualized for the La Jolla pattern which

daveloped about 3000 years B, C.-éIncipient Maritime in

‘the San Diego-Mission Bay area, lLand Collecting stage northg
; |
‘of Mission Bay. |
l

9 The cultural pattern in general, however, obviously

ichanged with the introduction of the "Yuman" and San Luis
%Rey influences. Not only were material obJects added to
gthe artifact inventory, but new methods ef disposing of the
;dead were adopted, and presumably new beliefs concerning
Elire after death and perhaps religion in general., The
3sooio-politioa1 organization of the Ia Jolla peoples be=-

gtwoen 3000 B, C. and A. D. 1300 1is anything but clear, and

Eggy_muumgg that mey have veen introduced with the Yuman
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i

%nd San Luié‘Rey influences remain equally unclear. Data
concerning settlement patterns rof that period an& for the
&ater period of Yuman and San Luié Rey influences are poor-
1y understood and a greater knowiedge of thie aspect of San
Diego Coast prehistory might throw additional 1light on the
gocio-political developments.
What is clear 1is that the model designed in chapter

111 above, while useful in the analysis of economic change

and continuity, does not allow for analysis of changes in

many other aspescts of culture. The settlement pattern,

the economic activities, and even most of the tools of the

Land Resource Collecting stage of the La Jolla culture, as
nearly as we can now determine, were identlcal wlth or very

similar to those of the later period of Yuman and San Iuis

Rey influences, However, it 1s apparent that those influ-

'lences resulted in a culture distinctly different in many -
|
ways from the earlier La Jolla oculture.

The emphasis on the studies of economy and ecology

found In archaeologlcal work of recent decades obviously

jhas potential for increasing our knowledge and understand-
ging of prehistory. However, the necessity or_studying the
Soultural patterns reflected in the typology oé the arti- i
éracts, burial patterns, house types and so on, is amply

f

ﬁillustrated by the cultural changes which took place during

ithe time of Yuman and San Luls Rey influence on the San

'Diago Coast. The ecological adaptation of the old La Jolla,

(.
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pattern was apparently so well sulted to the resources of

ithe San Diego Coastal Province that 1little change in eco-

lnomic pattern was induced. Furthermore, the Yuman and San

Luis Rey Complexes apparently also had a gatheii?g foous,
§On the other hand, there 1s ample evidence for'dhanges in
éburial patterns and,.by inference, changes in religious
beliefs. Such changes are not r;flected in the economic
pattern of these prehistoric socletiles.

The analytical model outlined in chapter 1ii has, I

think, provided new insights into the cultural contlnuity

of the San Diego Coast and possibly into the development f
of the maritime culture of the Channel Islands. The appli-;
;cation of this model makes possible the analysls of cule !
tural remeins in light of ecologlcal changes and ecologi~- !
cal adaptation, Particularly, it negates the concepts of 5

a culturally regressive and stagnated population on the

San Diego Coast. Instead, the culture and the population

are viewed as adapted to the environment and changing with

|
git, within the 1limits set by the economic focus and envir=-

The cultural orlentation in which the population was
§encu1turated apparently 1nhibited change away froma col-

|
|
1
|
i
|
|
‘onmental factors. j
i
t
|
: oole |
lecting focus. This is especially true during the Incip- }

|

iient Maritime stage, when opportunity for a maritime economy
3 |
jwas greatest. With the environmental changes of the coast,|

i !
'pressures for change in economic pa ttern occurred, but !
|
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&hese same environmental changes inhibited the development
?f a maritime economy by the reduction of the coastline
%roductivity and the increasing scarcity of fresh water
%ear the beaches. Pressures for change were thus directed
%oward productive &otivitias of the land. The economic
focus determined the direction this change was to take,
that is, toward inoreased collecting activities with
hunting activities seeming to increase only slightly under

severe reduction of the collecting set. The apparent acule

tural regression and stagnation in fact reflects ecologioali
changes resulting in an environment less hospitable to the g
La Jolla economic pattern. The apparent regression thus §
seems to be the function of the focusing prineciple in the g
realm of edonomios. Economic stabllity in a c¢hanging en~ g
vironment appears to be a better description of the la Joll&
development on the 8an Dlego Coast.
Once the shellfish supply had been depleted by ailting}
:1n of bays and the development of sandy beaches, there was

1little opportunlity to develop & maritime orientation north

'of Mission Bay, since most economic activities and the set~
ftlemont pattern became located at some distance from the |
gseashore, near sources of fresh water. Economic activities

gon land were restricted primarily to the gathering set,

ialthough hunting probably increased to some extent after the
‘lagoons silted in. That small game animals were present in|
i

Esome numbers, cannot be proven, but is strongly suggested
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#y the reports of early explorers and the reconstructed

&1ant succession and climate. It therefore seems prob-

Lble that the ecology would not prevent greater develop=-
ment of hunting activities.

E The conservative nature of the la Jolla pattern may
best he explained by a pronounced collecting foous which
first functioned in an environment of plentiful littoral

resources, but when ecological changes reduced these re-

sources, the pattefn shifted to a primarily land-oriented

economy because the scologlcal changes along the San Diego
Coast north of Mission Bay prohibited the development of
large, permanent occupation sites directly on the coast.
Under these conditions, the land-oriented collecting
economy of the historio groups of the San Diego Coast may
be seen as the cumulative oonservative effect of the opera-

tion of a collecting focus in the changing environmental J

!oonditions.
|
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