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THESIS ABSTRACT -

It has been postulated ‘pat clxmatlc changes have di-~-
rectly influenced cultural patterns in the early prehlstory

5 of sone areas of North America. 'ﬂowever,;previous research

effortsrgaﬁe'yiéidgd‘litt;e empirical evidence to support or

téfdgéfEﬁf§W§féii§§{”"iﬁ"addxtion, the proﬁiem of’explaiﬁlng

- =

cultural change has been compounded by an underestimation of

the difficulty in Hetefnining the causes.

J— = — ) ) i e x — - 2

change in the cultural patterns of an early south-coastal
quifornia population was climatically induced, palqoclimat-
ic_and paleocenvironmental data were synthesized and correxjﬂ\kj
lated with evidence from the archaeological record. The ‘re-

search focused upon determining the magnitude of climatic

and environment&l transformation that occurred in a rel&-
tively limited geographical region and temporal duration.
This entailed examining the available proxy data (pollen
reméins, lake and marine sediments, tree rings and tree line
elevations, faunal distributions and remains, isotopic fluc-

tuatiohs, etc.) that can be used to delineate climatic

change. Also, archaeological evidence pertaining to subsis-

teﬂeerstfateg%esr~teehﬂe%egmisett%eaentgpattefns—and—da
44*%mﬁm;f,44:e1at1nggiogsnc1algorganlzatlongnasganalyzndgandglnze:pret-

iii ~



ed, These data were critically evaluated in order to deter-
mine if any degree of co-variation exists b;tween patterns
of climatic and cultural change. |

Evaluation of this evidence indicates that beginning
approximately 7,500 years ago the Paleo-Indian San Dieguito

population was subjected to a significant environmental

change, and 1n response a systemic readaptation toward

archaic La Jolla patterns is suggested, //7

T
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~ I. INTRODUCTION

For decades it has been postulated that human populaf
tions inhabited‘the regions of southern California at least
10,000 years ago. The habitation érea included the south-
western littoral region as well as the present desert region

to the east. Although cultural adaptations of~ear1y'popula-

tions in southern California are not well understood, it is

presently accepted by archaeologists that their economy was

initially oriented around generalized hﬁ&éing. béher cul;
tural aspects are even less understood.
This report is primarily_conéerned_with the coastal
striprof southern California,_with‘a main focus upon San
Diego County (Figure 1). The archaeological evidence from
,fhisAregionvsugggstshﬂnu;app:athﬂmﬂyglkﬂﬂlg&mxs;agn,ag, ,,,,, S
ma jor change occurred in adaptive patterns and possibly

soclal behavior of the people occupying the region (Cressman

1977; Kaldénberg 1982; Meighan 1965; Warren 1968). Although

it may never be understood specifically why this occurred,

it is important to investigate this pfoblem in order that a

clearer reconstruction of this portion of New World pre-

history can be formulated.

There is Rﬂitidiééipiiﬁéry eéiaéhcéwihdiéétihgrihat

many areas of North America experienced warming trends of

varying intervals and intensities during the Holocene, and



&
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Figure 1. San Diego County study area
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'andW36¢Téi’béramét?£§.' This pf65?émreﬁtaii§fhb£'oni;

S e

as a chronological term and does not refer to a landscape or
ecological description. Although changes in climate cannot
presently be proven as the unequivocal causative factor for

the diversification or displacement of prehistoric cultural

‘traditions, an analytic appreoach with this focus is warrant-

ed. That is, a climatic changé thét would initiate a shift
in the biotic and geophysical environment might be shown to

influence or regulate cultural responses within ecological

ascertaining what %egree-of climatic change occurred, but
also how this change would influence a restrﬁcturing of

adaptive behavior of humgn pdpulations in a given region.
This report investigates the factors that may explain the

change in cultural tradition from the Paleo-Indian San

Dieguito to the Archaic La Jolla. This discontinuity may

reflect an adaptation by an existing population to changing
environment, a response to chef stimuli, a combination of ; :
these factérs, or possibly the two traditions represent dis- - - 1

crete populations.




I1. METHODOLOGY

fg - It is necessary to elucidate the degree of climatic

7,000 B.P. and then to hypothesize whether the climatic

change was of sufficient magnitude to be the‘primary.cause

the San Dieguite. If it was, one important consideration

pertaining to the mechanism of cultural adaptation is to

change that occurred in southern California between 8,000 -.

of the reorganization of subsistence and social patterns of

chagges were actuallyrperzgiyeé by a.contemporaneous human
population. It must also Be borne in mind, as Wigley,
Ingram and Farmer (1981:6) have emphasized:

'When reconstructing a record of past climate

for.a.particular region it is not sufftc1ent '
51mp1y to group together any information from

‘what extent and—with what degree of accuracy ¢limatic ~— -~

previously published sources. There are very
1mportant questions concerning data accuracy,
consistency and reliability that must be con-
sidered before any synthesis can be per-
formed. "
Therefore a researcher cannot easily demonstrate that clima-
tic change waé'the determining element of cultural transi-
tion, only that it might have been a contributing or likely

factor. Every observable manifestation of a particular cul-

ture must be weighed and scrutinized before any hypotheses

concernlng thxs problem can be advanced

Although much evidence of past climatic change is con-~

tained within the long geological record, and some response

»’

times take as long as 100,000 years (Cloud 1978), only a
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fragment of this evidence can be used by researchers to

i

study changes that occurred within the last 10,000 years.
Therefore, variables other than geological become import-
ant. The primary approach in this report will bé to cé:re-
léte the p;oxy_data applicane to climatic change (pollen
feﬁains, lake and marine sediments, ttee rings and .tree line
elevatiéns;'faunal‘distr{buﬁioﬁs'and'feﬁéiﬁs;”isatbpié*flﬁészf'?ff:f’ﬁ

tuations, etc.) with data from the archaeologicdl record

pertaining to culture. Correlations of this nature have

-been previously -attempted by Benredict (1975)Buchner——
,(1980), Butzer (1978), Clark (1965), Evans (1975), Mackey
and Holbrook (1978), Paulson (1976), and Shaw;(1976), all
with varying degrees of appliqation.'

The paleoenyironmental reconstruction undertaken in the

present study is similar in metyaa»to that advanced by

difficulties have arisen in reaching agreed-upon interpreta-

*ﬁqsions of these changes. For example, generalizations that

~

Kutzbach (1975), byt with zii/deitipd of other variables.

This report is concerned with making possible the interpre-‘.

sl

tation of synoptic environmental patterns in terms of fluc-

tuations in these climatic variables. The archaeological i

evidéncemépplied in the investigation is derived from liter- .

oty

ature and.field work pertinent to the study of regional var-’

C 5il 108

iation in patterns of'culgpral and climatic change.

fDespite,awsgbﬁtantiallamnunt“oi;preyiouswresea:chf

bl sl e et - TS

% .
define changes over large continental areas tend to obscure

individual variation occurring coincidentally in restricted



local environments. It is expected that this problem will

be somewhat alleviated by evidence presented in this report.
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ITI. PALEOENVIKONMENTAL DATA

In their report on postglacial cliﬁatic rhange pub-
lished in 1965, Baumhoff and Heizer (in Kaldenberg 1982:27)
begrved that “there is n6 consensus concerning the chrono-
f;gy for environméntal change.” Since that time numerous
studies 6£,paleotempera;ureqgariation‘andmconsequential‘
environmental transformation; have been carriéd out. |

.

The available data pertaining to Holocene climatic

‘Changgsrin”§ou§bgrgrcglijp 1ia.have not been fully synthe-—

sized; however there is sufficient evidence to allow partial

E

reconstruction of the palecenvironment, even for relatively
short intervals of time. Alluding to this effort Cloud

(1978:29) srresses‘phat:
- / B
"Indeed Holocene paleoclimatic data are
already sufficiently numerous and

reliable... that synoptic reconstructions at

time intervals of 1,000 or 2,000 years are

now being attempted.”

There seems to be little doubt that a‘warming/drying

trend known variously as the Altithermal (Antevs 1953),

Hypsithermal (Deevy and Flint 1957), or Xerothermic (Axelrod

1981), occurred during the early Middle Holocene and has not
o

been equalled'in intensity since. For the purpose of conti-

nuity in this report, the duration of cllmatlc optlmum wlll

be referred to as the Thermal Haxlmum., There is some dlffl-

ke

culty in establ1sh1ng explicitly when thlS period- commenced

and oscillated in specific continental areas.



x ' S . - | = I 7 7’ A

Almost a quarter of a century ago, Hubbs (1960:105)

hypothesized that:
A -
- "Fluctuations in aridity during Recent time

- seem to have affected coastal regions and
offshore islands, as well as the interior of
western North America. And at least some of
the changes were‘gimultaneous in the diverse

regions.* ) '

-2,

Recent evidence verifies that Hubbs' hypothesis was accurate
and is inéreaéiﬁgly Sﬁpportedvas,interpretations are refined
for local regiong.

‘Climatological and paleoecological research_ﬁas.been

Y B S R o
successful to the extent that a general overview of the '

Thermal Maximum can now be established for southern

Y

California. _

It has been noted by Tartaglia (1976:28) "that tempera-

ture is the ‘most important single factor in limitihg'the

range ofgcommunities'aS“well as species;" Biological
responses to climatic changes have provided an important
means of assessing the histories of paleoclimates. An ’
important consideration in the study of these responses is
to correctly interpret changes in abundance and distribution
of fossil organisms:. As Ford (1982:51) has discussed:
"If fossil remains can be identified with -
modern species whose tolerance limits are
-known, the deductions concerning the prevail-
ing climatic conditions (especially tempera-
ture) in earlier times may be possible.™
As outlined by Pisias {1978), the onset of warmer climate in

the Holocene is implied by changing frequencies and types of




radiolarian faunal species recovered from nearshore varvead

sed1ment5 from southern Callfornla. He poihts out that the

appearance -of subtropical radiolaria, commencing ca. 8,000
B.P,, exhibits a warmer sea surface teﬁper t than had

previously existed. Since changes in sea and ai

tures are very closely correlated (Hubbs 1960) the adjacepnt
landﬁareas must have been similarly affected.
SubSequently, Pisias (1979) prOJected his data into

graphic 111ustratlons estimating sea surface temperatures

- for the California Borderland coastal strip (Santa Baro%pa e

to San Dlego, Figure 2) which indicated 'a sharp 1ncrea§$a1n
temperature from ca. 7,400-7,200 B.P. This was 1nterpreted
as a rise in the annual February -land temperaturevfrom 16°

to 25°C (Flgure 3), and represents the optimum period of

aridity in the Holocene. The evidence relating to sea water

Tbmere

wpaieotemperatﬁresmhasmbeen”snppieﬁeﬁted‘oy Kahn, Oba and Ku
(1981). Oxygen isotopic .analysis of the benthic foramini-

feral species Uvigerina’peregrina was performed on marine

sediment cores from Tanner Basin, 150 km west of the San
Diego Coast (Figure 4). FromASO-la values it was estimated
“that "arF increase in the mean surface-water temperature of

5+.8°C occurred from near the end of the Wisconsin gl&tia-

tion to the Holocene Thermal Hax1mum at about 7 500 yr.

2 eddi i v 1 Ui b p

B.P.* {Kahn et al. 1981 489). This assessment'was possible

because the ratlo of the oxygen isotopes (0-18/0-16) em-
ployed in the skeletal development of foraminifers is water

temperature dependent.
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Recent studies of planktonic foraminiferal populations

have demonstrated that the coiling direction of Globigerina

pachyderma is directly dependent upon water temperature

(Kheradpir 1970). Cold water. specimens tend to coil in a
left {(sinistral) direction while tropical and temperate pop-
ulations coil in a right (dextral) manner. Tartaglia (1976)
maintains that approximately 98 percent of a foraminiferai
population residing in extreme Oocean temperature ranges

{i.e, warm vs, cool) will exhibit coiling oriented in the

was exposed. A paleotemperature increase in the surface
water adjacent to the southern California coast was illus-

trated for the late Pleistocene and Holacene epochs from the

coiling ratio of Neogloboquadrina pachyderma. As determined

‘from Tanner Basin core samples, about 15,000 years ago

approximately 90 percent of this species was sinistrally

coiled. As the surface ocean water warmed during the

Holocene transgression the coiling orientation shifted and

by 7,500 B.P. virtually all of the specimens were dextrally
coiled (Kahn et al. 1981:486). This indicated a constant
temperature increase until a peak was reached approximately
7,500 ysats ago (Pigure 5).° .

Studies of calcium carbonate content and foraminifera
productivity which véry according to temperature, oceanic
circulation and nutrient level, are valuable for recon—'
structing paleoteﬁperatures. Marine sediment cores that

4

were secured from the Borderland area -of San Diego County

- 13 -
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and northern Baja California seem to reflect adjacent

terrestrial climatic ev;nts of the Holocene. After evalu-
ating the core elements Gorsline and Prensky (1975:149)

reported that:

® "Radiocarbon dating ... has suggested that
[ the carbonate maximum in'the topmost high-
carbonate layers [of marine cores] probably
occurred about ... 7,000 yr B.P. and may
correlate with the Hypsithermal interval
originally defined as a time when tempera-
tures were possibly warmer."™’

Concurrent with this carbonate increase there is a maximum

of foraminiferal abundance per gram of dry sediment which

also attests to warming temperatures at ca. 7,500-7,000

B.P. (Gorélineydﬁd Prensky 1975; Johnson 1977). Gorsline
and Prensky (p. 150) do not strictly adhere to these dates
and suggest that "they may well prove to be as much as 1,000

years early or late.” Considering the response time that

oy gt LIkl

may have been necessa;;rfor maximization of the sediment
comﬁbnenté, the onset of the Thermal Maximum might be placed
as early aé 8,000 B.P. By correlating radiocarbon dated
segments of cores with percent of calcium carbonate and
foraminiferal‘abundance, Kheradpir (1970) has.demonstrqted a
post-pleistocene warming trend which indicates a peak at

-

ca. 7,500 B.P., (Figure 6).

From pollen analyses of shallow ocean cores from the ~
Santa Barbara Basin (FPigure 7) Huesser has demonstrated that
major changes in the distribution of upland and lowland
plant communities occurred ca. 8,000 B.P. Contemporaneous.

-with this change there is indicated a general decrease in

- 15 -
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Figure 6. Percentage of Calcium Carbonate and Planktomc Foraminiferai numbers
{(From Kheradpir 1970:105)
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pollen deposition which she attributes to being "partly an

i

AL

artifact of the synchronous increase in herb and shrub fre-

PR

quencies®™ (Heusser 1978:676). This also indicated that pine

forest was generally replaced by woodland and chaparral.

These events are assumed to have coincided with a warming

-
trend that was also apparent from fluviomarine pollen dia-

grams which illustrate a change in the precipitation/evapo-
ration ratio ca. 7,800 B.P.

Paleoclimatic evidence also.indicates that woodland or

TR 3 T

P b 1By b ’:L[: el

forest plant commumities existed until ca. 8,000 years ago
in areas that are the modern hot deserts of southern Cali-

fornia. The conifer paleobotanical record of Lucerne Valley

-

. (Figure 8) denotes that a cool, moist climate persisted

until 7,800 B.P. and an "arid desert environment apparently

did not occur in the study area until after™ this time (King

oip b

71976:1553.7”According to Van 6§vender and Spaulding (1979:
706) the end of tbé early Holocene woodlands in southeastern
California, initiated by decreased available moisture,
"appears to have peen a rapid Sidespread; synchronous. event
about 8,090 years B.P." Packrat middens indicative of mod-
ern desert vegetation become common after this time. At
Newberry Cave, south~central California, middens of urfniﬁ

ferons creosote material, which is characteristic of-a dry;

i A

|
|
\
|

arid climate were C-14 dated ;Q,14423515QUB4E*4;1n43ummary,
Van Devender and Spaulding (p. 702) hypothesize that south-
ern California floral communities ®appear to hgvekfegggndgd

quickly to climatic changes compared to the gradual ‘respon-

- 18 - -
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" ses of central and eastern United States forest communi-

ties.” It is also noteworthy that Gorsline and Pao

g

§T1976;10} found that *Transition from cold to warm cycles is
relatively abrupt, while/de;erioratipn from warm to cold’ ‘
appears to be a morekgradual process ... " This was
concluded through high resolition studies of southern Cali-
fornia .Basin sédimentation—réiatedrto climatic-oceanographic
changes. -
Adam (1967) repdgted that the high Sierra of California
apparently,experignggd,gwpgstglgciaiwclimatie‘gggim&mfasm~m—w~~ri—fmﬁ:
evidenced by the pollen:regcord. 1In arstratigraphic seguence
from Osgood Swamp, observed frequencies of Artemisia pollen
become minimal while ericaceae disappear entirely at a cer- .

tain interval (Figure 9). Adam (1967:289) states that ‘

%‘
a N

e i o

"Because of their prominence in the earlyqpostglacial and,

in some cases, the Little Ice Age, I consider ;Pegg taxa to
be indicators of cool conditions.® Also alnus, which is
indicative of warm, dry summers appeared and dramatically

-

increased almost coevally with the decrease in the former

two species. These events occurred, in stratigraphic con-

2
A
2
E
!

text, nearly midway between a suspected Mazama Ash layer

¥

(ca. 6,600 B.P.) and a radiocarbon date of 9,900+800 B.P.

Relating to Adam's data, Johnson (1977:175) suggests "that 3

the coastal area was similarly affected™ by temperature
increases as is evidenced by the concurrent climatic marine

record of the coastal Borderland.

If certain qualifications are observed, past changes in

LRy e
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treeline levels can be interpreted in terms of climatic var-

iation. LaMarche (1973) reported that ancient tree-lines of

Pihus longaeva have been found 150m in elevation abo&ve the

present treeline in the White Mountains of south-central
C;lifornia: Standing snags and other remnants of'théég
specimens'wererradiocarbon dated and were fédhdvto repfésent
trees establisﬁed'ﬁefore 7,400 B.P. VSince‘treé-line move—
ments are sensitive to warm séa;on £emperaturés and cﬁnsi—a4
dering that ";he response of the treeline probably lags

behind climatic fluctuations” (LaMarche 1973:654), the hey~

day of a warming trend may have occurred a hundred or more —

years previous to the response, possibly before 7,500 years
ago. . .
Axelrod (1981:851) suggests that a Holocene warming

trend which he refers to as the Xerothermic (= Hypsithermal)

is substantiated by the recent paleoecological evidence and
that "these data support distributional evidence that more
arid, interior woody taxa spread into the coastal strip of
southern California, as well as northward in the Coast
Ranges during the Xerothermic." Axelrod defines the Xero-
thermic as the drying period commencing ca. 8;00Q B.P.
‘Trée ;ing analyses are important for climatifc recon-

structions because the annual growth rings are reflection .

of prevailing environmeptal conditions, given certain crite-
ria. Unfortunately, there is no dendroclimatic history
available for California before 7,484 years ago (Ferguson

1970). This prohibits the possible detection of a pattern

- 22 -
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of increasing aridity before this time.

Although Clear Lake, California, is not situated in the

immediate region of study, some data were gathered Eﬁ%&e,
which upon analysis revealed a chronology of varying
Holocene growth rates of fish species (Casteel, Adam and
Sims 1977) which might be indicative of southern California
éaleoclimate.. Casteel et al. {p. 133) suggest that the
"patterns of growth probably reflect changes in climate‘
becaﬁsé of dependence upon temperature. Since fish are
Apo§kilotherms their metabolism may be expected to vary with-
the effective temperature of their environment.

‘Mean standard lengths of the species Hysterocarpus

traski Gibbong were derived from scale anuli by using empir-

—

ical regression of fish length on scale radius and then

extrapolated into graphic curves. The results indicate a

warming tfend comméﬁéfﬁdﬂfbughly 7,000 yéars ago ;hich
"might be expected to produce a pattern of growth in fiéh
populations similar to that shown in the curves®™ of Figure
10, C-L, (Casteel et al. 1954:141). These data seem to be
‘consistent with the aforementioned conclusions of Adam
(1967) and LaMarche {1973) concerning inferred temperature
fluctuations of the Holocene in the general regioﬁs. ’
Although sea level elevation curves have been deter— . _
mined 36;~:£e Holocene of southern California by Curray
(1965)]:3?13R rdin:'Osborne, Bottjer and Scheidman (1981),

their applicatign to paleoclimatic episodes seems not to be
/4

reliable yet as far as short-term geophysical periods” are

- 23 -
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"concerned. As Cronin (1982;177) has noted:

"Most sea level studies, however, lack
paleoclimatic data and thus the relationship
: between sea level and climate for intervals
' of 10,000 to 1,000 years remains unclear.”

Sea levels will, however, bé later discussed within a

context of archaeological relevance.

b




~— " ~1IV. ARCHAEOLOGICAL EVIDENCE -

Major cultural changes in subsistence patterns and
possibly social behavior are evidenced in the archaeological

record of south-coastal California beginning approximately

7,500 years ago. This cultural change is so apparent that

some archaeologists have considered the evidence as repre=~
sentative of two separate cultural traditions. As generally

referred to in this report, south-coastal California is

"defined asrtne narrow afea encompassed between P01nt Con-
ception in the north and the Mexican border in the south
(Figure 11), including the canyons cutting into the coast as
well as'the lagoons along the strip. N

Some of the concepts that are of value to archaeolo-

gists in the study of culture have been defined by Hole and
Heizer (1973:23-24). They present the interpretation that:

."An archaeological culture is an assemblage
of artifacts repeatedly associated together
in dwellings of the same kind with burials of
the same rite. The arbitrary pecularities of
all cultural traits are assumed to be con-
crete expressions of the common social tradi-
tions that bind together a culture.*®

An archaenlogical culture, as a representative of a pre-

existing social reality cannot be recognized or identified

o S e
with or by a single class of artifact. .In order to isolate

elements of cultural change the artifact populations
recovered from representative strata must be large enough
* for any significant internal dissimilarities to be illus-

*rated and be conclusive., Other cultural elements besides

- 26 -
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~tools must he recognized and data that are completeas pos-————

sible must be considered in order to distinguish differences
between traditions as‘gleaned from the archaeological

record. Table 1 is a synopsis of the abailable data out-

1

lining characteristic traits of the terminal San Dieguito

and initial La Jolla phases.

4.1 Early Cultural History

The San Dieguitc is considered to have been the earli-

est culture with identifiable patterns in southern Califor-

nia, of which technological attributes are the most easily

observed. The San Dieguito complex has been described as
representative of a culture that extended over a wide area

from the western Great Basin and Arizona to the south coast

of California (Davis 1969; Rogers 1966; Warren 1967b). The
coastal manifestation of this complex dates earlier than
9,000 B.P, as‘confirmed by radiocarbon dating (Rogers 1966;
Warren 1966), but it is beliéved to havezbccupied tﬁe coast-
al strip by 11,000 B.P. {Warren and True 1961).

The San Dieguito:population is postuléted tbrhave

migrated to the coastal zone along a route southward through

the western extremity of the Great Basin and then westward

through--southern California {(Pigure 12).  This has been dis—

- cerned from typological analyses of assemblages that bear

//A_’_,/J

San Dieguito flaking attributes and morphological s%m%%af%J*M\K#

S

ties, ?ﬁfren (1967b:168) asserts that this complex "is one %

8

3 -
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—SAN DIEGUITO —— - LA JOLLA
(10,000?-7,500 B.P.) (7,500-3,500? B.P.)
- absence of burials - flexed burials
~ little evidence of mollusc - many shell mounds of food
exploitation debris
- mostly felsitic stone used - mostly quartzites used for
for tool manufacture . ___tool manufacture - - —— I R
-'very transitory dccupation - more_sédehtary settlements
Sites :
- generalized hunting with - - heavy dependence upon
some gathering = gathering S
Artifacts: ' Artifacts:
- well-made bifacially flaked - large, crude projectile
points/knifes points (rare)
- varieties of scrapers -~ retouched flakes :
- core-choppers/hammers : - beach-cobble choppers j
- crescentic stones - olivella shell beads %
~ push-planes. : = doughnut stones (late)- ;
- no conclusive evidence of @ - heavy use of milling
mil\ling stones: : stones ,
~ gravers - pendants (rare in early 5‘
. phase) ;

no evidence of dwelling structures
for either tradition

Table 1, Cultural traits of the San Dieguito and La‘Jolla

V(From Cr%ssman 1977; Kaldenberg 1982; Meighan 1965; Rogers
1966; Warren 1966)
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of the most important cultural manifestations of Early Man

in the western United States.”

The C-14 date of 9,640+200 B.P. that has been applied
to the artifact complex of the Lake Mojave culture is
relevant to the interpretation of Pacific Coast San Dieguito
assemblages. As Meighan (1965:711) has observed:

--"Lake Mojave is properly a Great Basin site,
but the characteristic artifacts are compar— -

able to the San Dieguito [type] site and cul-

ture, so this material and the date are rele-
“vant to the coastal sequence as well."

e i hicts .
presently in a state that can be categorized 6nly in a broad
picture. There is much to be learned of the early coastal

cultures especially concerning the ecblogicaP adaptations of
the beople. The, representative tool assemblages of the ear-

liest inhabitants appear to be exclusively land oriented.

As Meighan (1965:713) explains "The earliest West Coast

peoples ... appear to have been hunters who concentrated on

larger game and had no particular interest orrinvolveﬁent'

with the resources of the sea.” Evidence indicates that it
was not until ca. 7,500 years ago when the La Jolla cﬁlture
was established that a subsistence shift wés initiated which

resulted in a more diversified economy. This is witnessed

.
~ in subseguent La Jollan deposits which include plant pro-

cessing implements, accumulation of shell middens, and

scarce remains of marine vertebrates.

Warren (1967b) has redefined the San Deiguito complex

and subsumed the Death Valley I, Lake Mojave, and Playa I

- 31 -



—fff;ﬁndwmm{ tnejsan blegmto. T A
Although these complexes are found in what is now desert
they Ege distinct from the "Desert Culture® as defined by 7
Bennyhoff (1958), Davis (}963), and Jennings (1964) im that ,. pjé
grinding tools are not an element in the earliér complexes.

<’ Brott (1969) considers the San De1gu1to tradltlon as a

- [ —

pattern of the‘Paleo-Indlan Stage of the Western Lithic Co- ~ -~ -~ - ¢
Tradition described by Davis (1969). Recent evidence sug-
gests that coastal San Dieguito is sugﬁgc1ently distinct to

= ~ - T T F:

be classified specxflcally as a unquf manifestation of this

broader:Western tradition, although the complex does not
indicate strict coastal adaptation. The COaStal San Die-
guito tradition as a whole is identified‘by three phases’
eaco defined by changes in tool technology and location of

sites (Rogers 1966). In general, -all phases are character-

ized by significant proportions of weil made scrapers of
_various s&dpes,(bifacially fl&ked'points and knives, T o
scraper-plénes, smailervfrequencies of modified flakes,

borér/engravers, and crescents. Warren and True (1961:275)

have hypothesized that San Dieguito represents a phase of an

early hunting culture, and they propose that

"The artifact inventory argues for a basic-
ally hunting economy, although the artifact
- assemblage is considerably different from -
that of the Great Plains, and the evidence
R *ﬂ‘for‘spéét‘i*zed hunting activities of early
man in Southern California is not nearly so -
clear-cut or precise as that from the Plains
... The scraping tools, knives and dart )
points suggest that hunting activities were =~
undertaken. Knives and scrapers are rela- :

- 32 -
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i “tr@eiy‘ﬁﬁﬁérous wn11e dart po1nts are rela-
tively rare.”

The frequency of types that are assumed to be projectile
points decrease through time (Kaldénberg and Ezell 1974).
‘The San Dieguito knappihg technology seems to have been exe-

cuted to the degree that basic cores are practically non-

S fexxstent-‘thefseraper-p}anes,‘and hammer-type/tbﬁiS’(Whtéh*” T :

will be later dlscussed) are very 11kely the result of

- » exhausted cores. Technologically the San Dieguito compiei‘

of the La Jolla complex. The use of pressure flaking is
more common in the latest phase of San Dieguito. The
scraper-planes of the compléi éppgar in two bésic sizes, the
smaller ones averaging about half the size of the larger

ones. Concerning the use of this implement Rogers (1966:

158) stated that "It is not known if size had any effect on , ;

the function of the tool." It appears that the prima;yrrr
regard was to form a desired edge angle of approximately 90
degrees.

There is substantial evidence indicating that the San
Vdieguito people hafted their éoint/knife blades. Two speci-

mens of these types that were recovered from the Harris

type-site in San Diego County "bore a brownish-black stain ,%

on both sides of the basal third of the artifact" (Ezell

1977:306). Upon thorough analysis conducted by S.R. Silver-

man of the Chevron Research Company at La Habra, Callfornla,

it was found that the stains were produced by a resin simi-




%

-

lar to natural asphaltic or tarry bitumen, thus indicating

they were hafted., Due to C,.N. Warren's work at the Harris
site a C-14 date of 9,030+350 B.P. was yielded from the
deposit from which the artifacts were recovered.

Some evidence from sodtheastern California (Weide and

Barker 1974) 1ndlcates that a San Dlegu1to element was

adapted,to,arld and sem;—arxd economic areas,-  and a hlghly

seasonal and diversified economic base is implied. Whether

this representative population group shared an affinity with

the coastal counterpart is not known.rﬂr
San Diegﬁito sites of the three phases invariably

follow a pattern according to physiograbhic zones {Kalden-

b{rg 1982; Rogers 1962}. In San Diego County, San Dieguito

I and II camps occur mostly on ridges and mesas which framed-~

valleys and are absent from river and stream margins. San

NI

Dieguito III'people seemed to have preferred camping in val-
ley bottoms, river channels, and associated'Iow'terraces;’ i
Th1s settlement pattern seems to temporally co-relate w1th
topographical areas that were 1n1t1ally habitable, and
others that later became habitable (e.g. river channels and

valley bottoms) as climate became more arid and intermittent.

desiccation of certain water courses occurred. That is, the

settlement pattern that has been spatlaliy'and temporally

documented {Rogers 1966; Warren 1967b) seems to have a

\

systematic connection with geological evidence relating to

precipitation patterns.

The geological evidence indicates that when sea levels

- 34 -
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- were lower there was greater discharge along major drainages
and into the Pacific Ocean,iwhich was an effect of abundant
precipitation (Curray 1965). High discharge rates created
fast-moving streams and supplied local marshes, ponds, and
lakes with runoff. As climate changed rising temperatures

and decreased available m01sture were accompanled by glac1a1

77retreats and sea lavel rlse (Shepard 1965). Consequently,

-~

stream and river channels began to accrue alluvium from

lessened runoff force and 1oca1 uater systems began to

2

desiccate. Presently in San Dlego County the San Dlego,

Tiju;na, and Sﬁ?ﬁQ}egulto Rlverrsystems are mostly dry, | tf/”
except in times of high precipitation rétes. This condition

is likely analagous to what the local populaﬁion was exposed

to during the impetus of the Thermal Maximum. Changing

climatic patterns are also suspected as being responsible

for cultural change on the south-coast at the terminus of

the Thermal Hax&mum (Crabtfee,-fgxren'and'True_19637 Kalden-
berg and May 1975). These cultural cébnges are specifically
attributed ta'silting of lagoons and estuaries which became

less able to support pfevious abundénﬁ’marine faunal popula-
tions which the local inhabitants relied upon for so long.

This change is understood to have had a éignificant impact

: . ST
upon the existing biotic system and Kaldenberg and May
19755y emphasize that:

"One would expect cumulative stress upon
those human populations attempting to exploit
the resources, As the environmental stress
factors of decreased water availability.
lagoon faunal depletion, and the rising sea
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: SItes tTocated- w1th ac San Dreguito component. "The Harris

“Tevel, the old exploitation pattern would be
expected to change ... The evidence for the
environmental stress-induced cultural change
is very convincing ... Large shell middens
characteristic of pre-5,000 B.P. became .
increasingly scarce and inland settlement ,
patterns along well-watered dralnages became
far more common."

As recently as 1972 there had been very few stratified

'

IS

site in west—central San Diego County is the type-site for

the coastal manifestation of the San Dieguito tradition. It

-is considered to be a transient campsite and quarry ased - -

intermittently through a long period of time and has
provided the typology for their lithic classifications.
With the exceptlon of the Harr1s site and the lower occupa-

tion at Ventana Cave, developmental sequences and chronolo-

gical relationships of the San Dieguito conplex "have been

inferred from the spatial distribution of surface localities
with respect to geomorphic features, a presence-absence
analysis of tool assemblages, and the degree of desert Yar-

nish on implements®” (Hume 1975:1-2). Within the past decade

-some buried sites with both San Dieguito and La Jolla .compo-

nents have been excavated, mostly through Cultural Resource

Management projects, which have afforded more thorough and

accurate information about these traditions (May, personal—— —

communication 1983).
It appears evident that the La Jolla tradition is a
temporal cultural stage rather than a regional variant or

activity facies of San Dieguito. This is substantiated by
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,,f,undiséwbedmpés&s—ﬂhwhieh%aﬁ}oﬁrmteriala are super-
posed over §an Dieguito (cf;’Kaldenberg 198é). There'are no
doubt San Dieguito and Lé Jolla sites south of the United
States border that would yield more information about these
tradit;ons. However,rlittle work has been done in the area

other than the initial surveys of Malcolm Rogers from the,w

1 1930s to the 1950s. More must be known of the temporal_and

topographical distribution of San Dieguito settlements. The

need for intensive surveys combined with an excavation sam-

piiﬁgrgi?gigﬁf that would allow ‘diachronic characteriza-
tion' of littoral zones isyobvious. It is certain that the
San Dieguito, who clearly relied on a somewhat nomadic life-
style, had a more broadly definéd resource zone than the La

Jolla who were partially oriented to aquatic resources.

Althdugh the San Dieguito seem to have not been coastal

oriented, the close proximity of the coastal mountains to
the shoreline {Figure 13) probaﬁly limited their seasonal
rounds to no farther than their hinterland.

Aithough Rogers (1966) includes house sites (circular
boulder structures) as a trait of the early inland San
Dieguito compiex, no Eemains of house structures or distinct

living floors have been evidenced from.their coastal mani-

S~

O

vt e

At ke ol ae }

ol i s il .

festation. It remains gquestionable whether Roger's inter-

g

. pretation of ‘house sites’ is accurate {cf. Richardson
19786) .

The main source of raw material used by the San

Dieguito for manufacture of lithic impleﬁents is the Poway
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grained volcanics for the areas' inhabitants (Kaldenberg and

» .
Ezell 1974). This formation is relatively limited to the

mesa area throughout western San Diego County. The transi-

tion from San Dieguito III to La Jolla I culture is indi-

cated in one way by a c¢hange from volcanic material, especi-

ally felsite, to the more local méta~qhaffiitesﬁforﬁﬁééi o

=

manufacture (Kaldenberg 1982). After SaﬂjDieguito the local

culture seems to have relied more upon minerals that could

-

be easily obtained in close proximity to individual coastal

sites rather than transporffhg fine-grained volcanic mater-

ials from quarries further inland. ;Q

The La Jolla culture is identified as a coastally adapi

—

|

ted tradition that immediately succeeds the San Dieguito in

p"

the same generai'gquréphical region. Although not strictly

considered to have had a significant maritime economy until

the later phase (Bull 1977), the exploitation‘of mollusc

resources was -a practice characteristic of the initial

phase.

4
Fro udies of the most reliable evidence it is gene-

rally agreed that the La Jolla incipience occurred approxi-

mately 7,500 years ago. Radliocarbon samples from the La

%

that the date for the initial La Jolla phase shouldbe—  ————

Slaced between 7,500-8,000 B.P. (Kaldenberg and Ezell

1974). This temporal ordering is important because there is

a 5an Dieguitso component ab the site which étratigraphically

“\—\‘_;Jé.g -



————/————aﬂﬁ—raﬁrometrtcaiiygpreﬂatGS‘tﬁé‘La Jolla de9031ts.

T

The apparently undisturbed Agua Hedionda Lagoon site in °

San ‘Diego County has provided evidence in.support,of this

initial occuy‘%ion date. Radiocarbon dated samples from :77‘,7W

throughout two meters of continuous cultural deposits tem-

porallyAplace the emergence of milling at the -site at 7,450

B.P. (Hubbs, Bien and Suess 1965:109), and-an underlying -
component, presumably San Dieguito, predates 9,000 B.P

In southwestern California the San Dieguito culture

(?

\

~exhibited a slow change throughout the period ca. 9,500~

7,500 B.P. 1In the archaeological record this change is

observable by the greatly reduced freouency of some, and the

possible incorporation of new tool types. -Projectile points

angd crescents seem to have had a dec§e351ng roie of 1mpor-

tance as the San Dieguito tradltlon progressed through time 9

(Cressman 1977; Warren 1967b?. If milling stones can be

shown to be clearly asSociated'ﬁith'the San Diequito TIII — =
phase, a distinct modgéisgtion in subsistence strategy would
be indicated. It is postulated that a change in economic

focus resulted from increasing aridity and environmental

change which altered the availability or variety of biotic

- A B 4-\
resources 1n the coastal area, and caused an extreme of

Evidence

“indicates that as the cllmat1c regime became warmer and

drier aéave vegetation spread into the formerly more moist

coastal region; Kowta ft969753f“b§1f§7§§”that 'the develop-

ment of agave exploitation in the coastal prov1nc%/mafked

“\_/"‘
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— the introduction of the traits-characteristic of the Milling
- ’ -t . } B
: Stone Horizon." ) ) 'K;Eh;? :

It is possible that durin%rthe'duration of increasing
aridity groups of people were compelled to migrate from the )
desert to the California littoral environment, resulting in

demographic diffusion or displacing the local residents.

G rHOHever+,theUEVidencewmo:e~stronglymsupports—alternatemwm"mwmwmm*wm“~ﬁ—
‘explanations of cultural change in the area of the coast.

* The envirbnmeﬁtal-change that occurred which inaugurated the

Thermal Maximum should not be considered as having forced B

the more inland residents to the coast. Rather, it is like-

>

ly that the shift may actually have attracted people already =

near the coastal area, who then established settlements in a

-

linear pattern along the shoreline, as opposed to an inland

planar pattérn, and became participants in an ecotone food

network.

The San Dieguito people whose antecedents are indicated

to have come from far inland (Davis 1969) were adapted to a

e

very different environment than was characteristic of the

Tl
3

Thermal Maximhm. As is evidenced in their tool inventory,

their subsistence was based mostly upon hunting probably

supplemented with some gathering. Apprdximately'7,500 years

- ago the generalized economic orientation of the tradition
~ _ ' '
\\\:3UHﬂETWEHtEffanSTtlon. The San Diequito complex whiQQNwas

sl v oo s b st o

dominated by tools characteristic of a hunting economy was

apparently replaced by a complex associated with a milling

and seed grinding subsistence base. There are a limited
% -
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—numbef—eé—feasib%e—expianatiunS‘HS’tb‘ﬁhy‘thi§‘bcéurréd. : t
The available evidence implies*that»fhis was a'rEfIéCtibﬁ'of’“""x
an adaptive reépoﬁse to climatic and environmental stimuli.
Baumhoff and Heizer (1965) suggest that the Saﬁ'DeiguitO”

people chose to adapt their technology to the chaﬁging

wr

-environmental conditions rather than migrate to environs

_Flake complex of southeastern California underwent a transi-
. . ¢

tion contemporaneously with the terminal phase of the

Wisconsin glaciation (Davis 1965), the transitional San
N -4
Dieguito-La Jolla occurrence seems to coincide with a

-

pattern of another marked climatic and enviranmental shift.

There is evidence suggesting that the San Dieguito were in a

transitional stage during the latter segment of the last

phase. . For insténce, Kaldenberg and Ezell (1974:28) state

. - ,
that the archaeological record at the Harris site ®"suggests

that the gathering of shellfish was also part of the subsis= " —

"cient degree as to warrant afreaﬂaptafionmboth“eccncmitaiiy

tence pattern of the coastal manifestation of the San’
Dieguito €omplex. Evidence from the Agua Hedionda site
seems to verify that the San Dieguito were exploiting shell-
fish to some degree before 7,500 B,P. (Hubbs et al.

1965:109). - | ‘ ’

-~ 771t is hypothesized that the San Dieguito, after oCccupy -

ing—the coastal area for at least two to three thousand

years, were confronted with an environmental shift of suffi-

and socially. This inference will be later discussed in
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of the San Diequito culture resulting from a change in their —

accustomed habitat. It seems that the La Jolla tfadition

can be viewed as an adjustment in response to a changing - -

environment which occurred as the population encountered
. Vd =

what King and Graham (1981:130) refer to as a "habitat

stress 11ne.A_“Agi&he,moistwphase_ofﬂthewterminéleleisee~m~
cene graded into the warm—dry phase of the Thermal Maximum

the oak and pine woodlands that were once abund?Q\‘were

o 'generally replaced by chaparral type vegetation' that p prolif-
erated in moré arid conditions. The northeastward movement
of the oak/pine ecotone has been demonstrated_by radiocarbon
dated polien sequences. Other biotic eleménts jnc;uding'

fauna followed their customary niche (Kihg 1976).

La Jolla lithic technology is characterized by a high

frequency of retouched flakes and milling stones, with

B

beach-cobble choppers representing -a lower proportion of — -

their assemblages. Large, crude projectile points occur in
their complex but they are rare (Kaldénberg 1982; Cressman
1977) and seem to have been of tertiary importance in a

techno-economic capacity. It is noteworthy that decorativé

elements appear in the initial La Jolla phase. Most not-

“ably, olivella shell beads are the common ornaments that.

—ocecur in their deposits, and they are sometimes found as

burial offerings.

Although dwelling structures are not evidenced for
. . R E p
either the San Dieguito or the La Jolla traditions, the
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seems to suggest different populations with cont Fast’i*n’g’i{* A

-

behavior patterns. It is néteworthyethat there is no evi-
dence of human burials from San Dieguibo,deposiﬁSNthle“tﬁé”'” o
La Jollans are known” to have flexed burials and small ceme-—

-

tary areas that appear with the 1nc1913nce of the. tradltlon.

.Rogers Ll?ﬁl;llmdgsgrlbeswthewLa-Jolla,cultu¢emtypemas~wwuwé~~w~e—;;;w—

represented by a "rather simple technology of crude sfone

work and indications of a seafood-seed-gathering economy,

“along with the interment of the dead in prepared graves."

-erosion, deflatxon, or poor preservat1on conditions. Also.

However, burial practices should not be discoffta as a pos-—
sibility among the San Dieguito. The majority of San
Dieguito’ sites are surface assemblages and the absence of

burials may be due ta taphonomlc effects such as- water

La Jollans wiihwveryrfeuwsites~repfesenEiﬂg"sedentaryWOCCﬁi““

“the La Jolla I industry at ca. 7,500 B.P. (Cressman 1977;

———— Rogers 1966; Warren and True 1961).  However, there remains ’ {

the San Dieguito are known to have been more transient than

pations. Their nomadic inclin;tion may account for the

difficulty in potentially locating any of their burials.
- Researchers who have investigated the early cultural

patterns of lower California have generally agreed that

grinding stone and milling implements do not- appear until p

Ll

bl e

some question whether mxlllng stones form a part of the San

Dxegu;tofeemplex? Re%at&ﬂg~spec1ftcaiiy1to*thE‘San

Dieguito, Kaldenberg (1982:10) states that "Little evidence

«
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with the complex.® At a few sites close stfratigraphic — — ——

superposition or slight mixing of La Jolla/and San Dieguito

. material,complicates»establiéhing whetherﬂwilling'wasfprac-*'JW*W

ticed by the earlier tradition. 1In any cadg, if it was, it

seems that it would be ohlynin the,terminal phase,whehlit,,

2 might have become a practice of secondary. importance.  The- - ...

San Dieguito site at Otay mesa offers some evidence indicat-

ing that the later San Dieguito people may have practicéd

- some milling, and the assemblage presents an interesting

study of possible transitidnq} importance.

4.2 A Site Study

The Otay site is located three kilometers due north of

the Mexican border and 15.6km due east of the Imperial Beach

- .shoreline inSén Diego. County (Pigure 14), The site i

+ -

approximately the same distance from the County coast as is -
the San Dieguito type site located 53km north of Otay Mesa,
however it is not located on_ a river channel-terrace as is
the Harris site., It is situated on a mesa at an elevation

~of 160m a.s.l. The vegetation is sparse and is domiqated by

4

— —~ - chaparral base species and short grasses with a high propor-

———  tion—of these plants clustered in mima mounds. The site is

represented by a surface assemblage, the significance of

which should become clear from the literature pertaining to

this topic.

rtardhabe B bbb L bt
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The systematic collection of archaeological surface

matefials, otherethan:bging;g/cos;—efficient,dataﬂbgner;iingﬁﬁﬁ;fﬂw;w
technique, is important for numerous reaSons./ ﬁewarch and
O'Brien (1931:2§7)'emphasize the basic,tengtﬁ1that sht£écve”;w~;Q¥,”
artifacts are useful iﬁ more situationé and for more kinds

of research problems than might commonly be app;gc}qted,'

¢

””**”***““m1t>1s believed that archaedlogis;s7§pqp}qm¢99§;9g§lq_gggg;

expanding role for surface materials in their own research.

;ﬁthough the natural formation processes_thaf create

e oA

£ -
£ S

ce—phen : R vation proce-
durezwzsyé not carried out on the Otay site, it is expected

that its surface deposits might be an indicator of discrete

cultural dynamics.
“In 1976 Richard Cerutti (personal communication 1982),

an associate of the Museum of Natural History, San Diego,

»

surface collected artifacts from the site with permission of

Mr. J. Pepper, the landowner.

- Laboratory analysis of the Cerutti material, undertaken
by myself, demonstraﬁed that all of the specimens in the
assemblage_conformed within typological characteristics of
the general San Dieguito lithic induétry, with onereSSential

éxception -- the presence of milling stones. The specimens

were classified using Davis (1969:75) typical San Dieguito
artifact types list (Table 2), Rogers (1966) attributes of

the southwestern San Diéguito aspect, and by comparison with

the San Dieguito type collection housed at the Museum of

Man, San Diego. Following are general observations about




TYPICAL San Dieguito artifacts
'1) Heavy, "horse-hoof" planes )
2) Rounded end-scrapers, retouched by 1light peftussion,and,
probably hafted ) L
3) Side-and-énd‘scrapers, probably hafted
4) ‘Ovoid scrapers, probably hafted
... . 3 choppers, made on large and heavy primary flakes .
6) San Dieguito Type 1 knife/points (Warren and True 1961)
with one end pointed and the other round. Cross
section is lozenge shaped. These tools are narrow and
thick rather than wide and thin. -
7) San Dieguito Type 2 knife/points (Warren and A‘rue
1961). These are large, thinned bifaces; rather wide
8) Long-stemmed point/knives with weak shoulders
9) -~ Crescents (rare)
10) Hammerstones 7 : _ o
11) Macroflakes ' , V 7 R .
12) Thick primary flakes
13) Thin trimming and finishing flakes . . ..

-~

Table 2. (After Davis 1969:75)

- 48_




‘specimens is.presénted in the Appendix. o -
-Discountihg,the milling'tdols the assemblage the
remaining elements appear to be, in e terms of Hoselymand,,,,g~W”m‘~f

Mackey (1972) "ethnically pure® with no intrusion of mate-

Rt et bR bbb sod ) B ot oo

rial from succeeding cultural traditions. The preference of

*KW” "~ using félsité;§ng“gqéghggxmfogthQMméﬁpfgctgrgWQ§W§QQLS_iEWWWuummﬁ—ww9~

apparent as the entire assemblage, other than milling imple-

AL |-1‘qy‘;‘“

£

ments, is fashioned from these materials.

~~1ﬂe*tunctrbnai‘aspééf§'ot the assemblage, with slight

overlap allowing for uncertain purposes‘of some knife and

N I ST | VRTINS

&

piercer-type spec1mens, seem to fall within three categor-

echiatt] Ll v

ies: 1) tools used in hunting, such as projectile points,
knives and some scraper forms; 2) those used in the gather-

éﬁ* ing and preparation of food, such as scraper-pianes, cutting‘

~and piercing devices, and milling stones;_and 3) stones used

' for shaping and resurfacing grinding slabs (metates). . ..

v The milling component in the assemblage is represented
by 20 manos made of beach-type cobbles and five large metate
fragménts, two of which were found to ﬁe from the same ori~

ginal object (Figure 15). All of the manos are symmetrical

and well shaped (Figure 16). y: ases both facé% exhib-

imens

are composed of gritty sandstone while thé remaining ones

are granite or feldspar material. _ U




Sem

2in

Metate fragments

Figure 15.
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Figure 17. Manos (side view)
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18. Hammers

igure
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- .. while they occur.in the assembl:

milling stones, the implements considered as hammers (Pigure . -

) should not be cotnfused'with hamm‘erstones in the tradi-

tional sense. They were llkely used to sculpt and ug;h,theﬁﬂ_hhﬂamae:

,metates -- not onfy to roughly shape them, but probably alSO‘:

to- resurface the grlndlng area for 1ncreased frlctlon ‘be-

tween plant materlal,and,rock surface~asw15~suggestedw1nﬂ~~—f~

Sy PV — .

Dodd‘*s (197?) report which descr1bes th1s practice.

- - - -
Adependent means of dat1ng the 3ﬂéemblage are 'L_)

yWas necessary to rely on typological compari-
(,/sons infOEd'}‘torfix the tempogai positicn of the site as. = .

ell as to determlne the dlrectlons of its cultural affln— ; ' W”,”,e

ities. Host of the assemblage demonstrates a hlgh degree of

patinatlon on the worked surfaces,'which is‘suspected to

Yoo have‘reéuIted*ff6ﬁ737T6ﬁ§:aﬁ§§ffgﬁ251nce manufacgere “of tdﬁ .

implements and is generally charaCteristic of early south-

' coastal cultural materials Mmade of felslte or porphvggﬁ

{Reeves, personal communication 1982). o
The San Dieguito complex.incorpdkated technolj;lcal
changes throughout its phases ERDgefS“lﬁiﬁ:fiafreh*1967b}:

albeit these changes were slight and presently are visible

mostly in comparative frequencies of indiwidual tool types.

~

£

the low frequency of nro1egtlieepgiatseiieguge;Lgivané/pfes-—~—————«f—ﬁ

ence of milling stones in the Otay assemblage suggests. the

late” phase of the tradition. The sca:cxtg of both side-

struck flakes and flakes with a high perceptage of cortex
2 ree : : _ o
& ' Low

- B
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Figure 19. Points
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LT Lo ;; lndi oarpit;ii,,
In prev1ous1y nentioned 11terature tgg;§§n Dxeg;;;?fj_xiﬁi
;;::::;f(w ég@plex,13fgninuxxnj;gd;a;;a%f;age, ;

e e s e

crescents.) Although ‘the Otay collect10n LsAnnrpholoqicallv¢:m SOE

o 79robab1y not charactertzedwby'the UEe of grindingfteois;
Agaln, there is a dlscrepancy between thlS consensus and the .
o - Otay. matﬁrlais*fasﬂthefizequene¥Ae£An&nes andfaatates ‘?;:tiimiy - ’f
B 7! suggests more. than a ger1pheraLAe;gnQalc dgpenﬂencefupon . fifiif%ﬁf;%
7 7pla t foods f@r subs;stence.iﬂlz Ls proffered that thethay ;;:77 7
site provides ev1dence that the San Dlegulto had lxkely o

1ncorporated sone mllllng 1nto their technology in the late- —.,>f§+ﬁ;

i phase. The general presence of n;llxng devxces suggests

PP TN ATI e S

'thﬁt proce551na of

S

tant for sustenance as opposed to earller phases of San

D1egu1tc in which hunt1ng is assuned to have been tha |eco-

V - k’mlc “ai nstay - ‘“:“:l l7 k’“ - 1 o ,7 T e - 77'7 Tt e e o o " T T T - - ':-; 71T ;; -V vﬂ;“:’jr
The absence of crescents and the pres ’/*nce~gf gr}ﬁdiﬁgr [

1-ple-ents can be xnterprcted as. repreaentlng.a per:od in

environqentalvtransforiation that is dc-onst;ated.invtbe,'

R




The reddish polish that appears._.on appraximatelysznﬁrrxgﬂ@tr;r:,wt

percent of the manos seems to reveal e1ther the grlndxng of o

ochre, wh1ch was recovered from the 31te, or plant mater1a1

,having,a‘gimilar ironlike: plgment (Broderlck 1983). f~w§~ e

7”iﬂei5irééé§ that are con31dered pro?actlle points are"““'

mostly broken specimens and are likely to be ends of elon-

Aggate kn1ves whlch

assemblage (F1gure 20).a One specimen of a p0331b1e knife
blank or pick was recovered {Figure 21). The remainder of

rflnlshed tools 1n the assemblaqe 1nclude the scraner-olanpq

d1agnost1c of the é)nfbnegumto 1ndustry (Flgure 22) and a .
relatlvely high frequency of borer/engravers (F1gure 23) and
discoidal scrapetrs {?lgure 24) . 7;

A recurring notch pattérnlthat was bbservéd by this

'researcher durlngutuauseasonsfﬁxe;éugrk andrsubsequant,lab-f

Dratory anat7§i§*ot collected artifacts may. be relevant to

tool functlon. This pattern seems to have been intentione,

7ally proddced'for a desired purpose, as it appears on a num— ;
ber of tool types including ] pers. planes, borer/
engravers,‘ahd modifiéd flakd&.rvThisgggtggrpmgggugprervgd,7”WL
in both the San Dieguito énd ﬁa Jolla‘industriesrand is
present éﬁ‘many.of the Otayiﬂesi,értifgrtsr(FigureﬁZS);

Succeeding the analysis of the artifacts from Otay Mesa

itﬂyas concluded that all of tHéréégkiiéﬁéréfifiﬁirhed tools

age typologically and dimensionally within the criteria

delimiting typical San Dieguito implements {see Table 2).

7

Based on .the extensive desgriptions of the San Dieguito

v - 57 -
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Figure 20. Knives
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Figure 22. Planes
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Figure 23. Beaked borer/ gravers
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Figure 25. Notched pattern

_63_



*"aafas*Séiwéea”s;bﬁoiiisﬁb”s.p. -

lf’glc lndustry, lncludzng thaé of -the type stte, the Otay

. asséébiége can be confxdently'placed ‘into” the ' lg;e phase of

this cultural complex. From radiocarbon dated. sequences of

53“ DlegUItO'Occupatlan in- southwestern Californla COEpE=

lated with tool typologies, it is likely that the Otay site

— it

A resxdue analysxs of three tools (a plano~convex

dlscoldal scraper, a mano, and-the largest metate fragment)

from the s1te was carrled out by Hr. H. Brodgzlck (19834.

The 1mplements were subjected to the follouxng standé&d

examinations: 1) the benzldxne test for blood; 2) the SUdan

" starch. .

III test for fat and resih?Wéﬁdﬁ3T'the lodine test for

T The . sc rfa.kgkeﬂpf Hxés:’.suc.:r,gt i,gﬁi:z,gﬂd; B ﬂ:lﬁ,g;‘”lgcf.kf.mimf bimd;’: PR ——

and fat were recbveredvfromrll,loci._ Broderick (1983:9)

-found that: . o  "g”{' o B

The author (p. 12) continues: i ) .

©

"This would indicate that the tool was used r~
on animal tissue. The residues were ...
restricted to both sides of the narrow aﬂrfbd
edge of the tool. Lack of residue on the
opposing [thick] edge may indicate that the
tool was not hafted. One would expect a
residue such as resin on the tool if hafted."

"The metate "fragment was examined at 16 loci-

and starch residue was recovered from six
loci. The remainder of the tool was barren

of —resi i , t
one surface of the tool had been used for
processing starchy plant matter such as grain

by grinding. This is suspected because the

<3 e

L : gidue—i9

in the depression of the surface.'

| e A~




ER
e DV S

L

The mano, made of a feldspar beach-trype cobb}.e, was— tested

at 16 loc1 and both fat and res1n resxdues were recovered

from all but two. 1oc1 which were sampled from the rounded

- edge of the t001-'”Th13 is an- 1nterest1ng Observatlon e

—because there is a daep reddish-brown staln on both flat-'d” -

ground. surfaces, and under high magnlflcatlon the stain -

would seem. that the presence of both resln and fat suggests.

the tool was used .on both plant and animal t;ssue, however

ST TUL LT T T e - ”/7""; T "”"”’7i7k’ : :”‘ T ; S T
ppears to-have-been abset-bed by the CO,I tica 1 material., it @ -
o e 7_;_}_1\‘7/\

suggested as the benzidine test detected‘significant ahounts ysgg\

of 1ron from the surface and a subsequent X-ray d1ffus1on ®

analysls revéaled that the 1ron content was restricted to

_that surface\‘ Broderick (1983:15)‘summarizes.with this

s
Rl

hYPﬁtheSLS' o T - :;;.;;.;’.T‘::’;i’:m;ifﬁ. t:fm::,i‘.:s‘,“l, ;l s R ,\._‘ T T T A T L A S T ,m T
'The “tool may have been used fof‘the-purpose

of grinding a hematite pigment i mixture ‘

“of plant and animal tissue. It {may have been - LT "
m*w~~usedfon—a*mrxture*of*hematrte‘and‘pian; mat—

erial, as an oily plant part may have been
selected to act as a hematite vehicle. The
tool may al have. been used exclusively for
the pteparatfon of plant tissue for some

¥
ethnobotanical Nurpose. Here, an.iron-rich - . . - ;
oily plant or nt part would have been .
selected.” ' g

¢ L4

bbb

4.3 Ecofacts as Indicators of Environment and Subsistence
o A e e e e

ol kel

The problem of reconstructing paleocenvironments and 2

- B ) ) . [ 4 - .
also social lifeways of prehistoric populations can be par-

tially solwed by various studies with ethnobotanical orien- ,

-
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tation.; As. Yarnell (1970 215) expla1ns* 1”*'W;j"**’r”‘é*;fff”ff?f%ﬁff

'Analyses of plant remains from individual
- 7 ~archaeological ‘sites and groups of sites can -
- . ’ 'be highly instructive of local patterns of _
‘ technology and sub51stencatfand perhaps St ~ B

"ultimately of economics and other aspects of

- —the extinct socio=cultural (Systems under ,4’,,nM el
1nvestlgat10n). BN . -

Among the types -of 1nformat10n that ‘can be- obta1ned by these‘ i

i Eousgﬁanrﬁﬁfenta;mcondltlonsm,W%hﬁewegr_

and preparation and uses of plant products.

The great'quéntity of miiifng'stones'inrthé La Jolla

ing and processing. They also ut111zed Pinon and Malvaceae -
resources as w1tnessed in the recovery of a 'roasting

platform” assoc1ated w1th these spec1es, dated 6 300 B P

(Warfen and True 1961). ,No remains of this type have been

found-at San Dreguxto Sttes~"Aﬁsfﬂerghan (19655 713y hag ~ — = e

L

observed: ] . : #
. s
, - "By about 7, 500 years ‘ago, at least part of
e efjww—~ﬂthe'coastai'regIon‘WES‘WTder ~settled, and a
' shift took place to a more varied and diver- )
sified kind of economy, with close adaptation ‘ -
to the resources of the numerous ecological
niches of the western coastline.”

The major changes d15t1“9"15h1"g ‘the La Jolla trad1t1on""”
(i.e. new technology, slight shift in habitation area,

appearance of shell middens and milling devices) were likelyr

adaptive interactions to augment-exploitive c¢apabilities.,

There are few data available relating to Holocene

terrestrial faunal distributions in the pre-7,500 era- of o '\(w'

=3

a3 3 \ 13 .
- - southern California, even in a non-archaeolég}cal perspect~-

o

¥ s
N P
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1ve, especlally thi>faunal sequences for coastal 31tes arerﬁf

N ,very 1ncompleté (Llppold, personal communlcatlon 1984).

increasing aridity afgggted migrations of ‘land species. A
V - I - o e e [ I o - . e « - "\
T ”HcCrossﬁn (1983:138) has pointed out,» 'one must reallze that e
. Zay _
faunal remains are but very abstract representatlons of

3

_habitat- unless large’ samples -are available™ for sﬁudy.

SR ¥ Hewevef-wft-canﬂprubabiy“b@“ésgﬁméa'Ehat the larger spec1es

- of mammals either became extinct or followed thelr customary!?

- - ecological niches into higher elevations.

f The most common land mammals occurrin . the early La

Jolla deposité'ate;Califéfnia~mdlé deer, ral bité;rgoéhers

¢ ' - ' B ]
and woodrats; although the proportion of
molluscan remains is sﬁall.

It has been ev1denced in ea;ly La Jolla sites’ such;as,w,aaji::jirﬁt

: Green Valley Knn11s4%Kaléeabefg—aﬂd—ﬂatiey—%Q76¢—and—nbnu-7 S

ment Mesa (Blngham }1978) that . ‘reptiles such as llzards and

o small rodents became important in the economy through time. o :

' ?he archaeologlcal record of the San D1egu1to tradi- "~

tion, other than lithic impléments, Ls sparse. 'There is {EL;)‘//ﬁ\

o assoc1at10n w1th extlnct fauna and-relatlvely llttle with N~

. Lm
% -

.extant spec1es (Kaldenberg 1982)._ The apgearanee*of some

indicator species can aid in the formulation»of’Saﬁ Diequito

ecgiogy} As. Birks and Birks {1930'27) have noted;;'

3

L4

"It is unllkely that all specxes of a I

v . community will be preserved, recovered o¥

recognized in the fossil assemblage. However, oz
~certain spec1es will be 1dent1fledguh1ch

— 4




F;A”“\ because of their knownvmodern niches and the - - o .
ways in : — »
1nference, "be used to indicate the past -
o Woccurregce Qﬁqagparticular commun&ty.;njé
From :7e§7earch undertaker\ aj: the transxtlonal ﬂSan—D}egmto-Wwf **** L
La Jolla site at "hancho Park North, Kalde %erg (1982) has
determ1ned a shxft of anlmal food resources through time.. -
"His data are summarlzedrln'Table 3;“mw_"”;;;;'”‘”’ £ -

. " —— i —— A —— ——— o — ——— i~ ———— — — —— o ———

RANCHO PARK . NGRTH SITE B 4

LEVEL VIII-IX (ca. 8,300 B.P.) ° LEVEL IV (Aa. 6,900 B.P,) o
- B coT N ° T o /\‘5‘, LTt I T
woodrat o jackrabbit - : _
- c‘oétontaril : f.,;_ZZ.' LT T LTI TN f'.ff‘f;,::‘. COttontal 1 [P B
‘deer bird
e - . ___fish )
3 - . . deer
L (n‘umbe.r of specimens not indicated) =
fr/é' le 3. Representative fauna through time S j -
/ . ) , PE
summarized from Kaldenberg 1982:59,188) _ 7~
{
S L - Y
_ . f\
- - 68 -



* Berryman {19?4} collected and analyzeds po

| from stratlgraphxcally controlled un;;sAian axchnecloglcalggf4ffffffﬁf7

.-

sites A and C, Rancho Park, San Diego County, and noted a
v

shift from the domlnanJOn of ocak and plne;pollen,LQ that aﬁ,,f, e

Chaperral spec1es. Thls was determ1ned to have occurred ' Coss

sometime between the earllest occupatxon of the sxte (Pa.ﬁm .

-

3,300 B.P.} and the deposition of matgix which contained—

sampléé C-14 dated between 7,400-7,100 B.P. This particular

shift of vegetation suggests that 4 wetter, less arid

-

TaCiIC CO

ST ndition existed during the early occupation of
the .area. Also, pollen samples,from,these sites indicated” =~ 2
that the climate durlng San D1egu1to presence was more

‘steppe- 11ke than dur1ng the La Jolla residency. The early

: presence of pine, seé'blithe, deer ;:;és, and lace-pod indi-

=

N R S A T L T S T e 177

cates an environment with more groundwater 'in the form of

130

marshes, ponds, and seasonal~cféeks’than existed during the

aef i

_ " 1§§§Ew9gcqpat10n !Kaldenberg 1982). - .

According to Warren, True and Eudey (1961) and Cressman

L "" . - v

{1977) the La Jolla complex differs from the San Dieguito \by >
;}

T T P A O

b

xts dependence upon shellfish and the gathering of vegeta

foods. The San Dlegu1to are consxdered to have relied much

R ERN PRL_ Y WP M

more upon hunting for their éubsist?nde than the La Jolla.

b e

The Ahsegge of shelYfish remains —in San Di it 3 .
° < . . T, R - R T - R ,,,,,,,,,‘ i il o

¥

~ and the accumulation of shellfish middens during the onset- 8
of La Jolla culture is meaningful. Warren (1966:7) suggests
that "the San Dieguito-seem to have been traditional avoid- . E-

k)

ers of shellfish resources.”* However, data extracted from




chidnge. ﬁoratto. Klﬁg and WOlfenden (1978 14?) stated that.

'Scholars_ggve long been concerned with zgla- - o
‘tionships between environmental and cultural -~ s
change (cf. Butzer 1964), but most such
studies have endeavored to account for the

fatter with reference to the former. One may =~

~reverse the equation, however, using archaeol-

e mental record ... archaeol

ogy to test and amplify tﬁvaa},eoeﬂvﬂoﬂ-h e
y can indicate

eties and—tbus show more preci eiy the magni-~
tude and nature of the changes.

L d
Y

rih

e :ﬁittlﬁg Tiimate, nﬁS‘ﬁﬁStuiated‘Qg recent research

resulted in 31gni11cant‘cnapges in the,enbirunmant;and”faunam, e

»f the bays at the mouth of the rivers on rhé south coast. e
such changes should be reflected in the ecologlaal adapta-

\«

*zan of fhe preh stqrzc cul?ﬂres of the area.

x N,

- S L ImT I TR T T AmA TSI T LTI AT USRI N

Aggggéffugggaggegaggafeﬁ%g——$emperature~and*artdtty‘SEEm not to be the ===

4.4 Cultural Importance of Marine Species , \,

It is 1nterest1ng rhat shell m1ddens do not appear in
the early Holocene Paleo-Indian Stage 1n southern Cali- |
fornia, and in fact do not appear in éﬁf”Sités'bf‘sﬁch age -
in therAmericas; _Evidence indicating that.eaéilﬁ.obtainable

éhellfish were nonexistant in the region at that time seems

Oﬂl‘f faCtOfS thaf influenc "‘ shel—Lf—Lsh—pfeseﬂee—en—the—f

v

shoreline, Southe Callfornla has been in somewhat of a

Mediterranean- tvpe clime throuahoutAmostiofgtheﬁﬂolocene-————~—'~v~—ﬁv




°

'iggng‘gQEQQQhQ“L”Lhé”ngth“egtf?5§3§9?%?5#%?5feﬁiﬁiﬁﬁ‘%&tfffiff*f*fif

tudes. Therefore, other physicai factors may be relévant. -

. As Bfaun (19741(ﬁa$ 3houn+ a. comblnatxenr9£~tempefatﬁfe~~—~fjjf;f
fluctuation and sea level ‘rise can be. responsible fdr chan-

ges 1n moilusc habltats ‘and availability, ”‘Agwgnghﬂqlgggng”md,W,,,;ﬂﬁw

sea,level rosewcn the—coast estuaries be

where land seml-enclosed a body of water, uhlch merged as an,,’

arm of the sea meeting an 1nland rlver mouth ‘“Therefore,'

N ' the estuaries were composed of sallne/and fresh water which

results in an extremely productive ecosystem. As Desgrand— -

champ (l976:56},§escrib¢5, thxs 15 caused by:
“"chemical and physical changes which affect
suspended particles when salt and fresh water ,
- mix, resulting in increased deposition of —
E ‘ T sedlments and Organlc de‘trm‘s to the me&t . ';TT,T:f’TAf;TM::;;Ti.ZZ;iif"‘
o that estuaries contain more minerals and ' ’
natrients than either the tresh or saline
water sources which feed them."

— _Estuaries were uncommon geological features throughout
: L _ A

most of the pre-Holocene and it was not until the post-
glacial rise in sea level that estuaries developed on the
+shoreline of North Ametican‘cbntihentaiwsiiIGés“fEmerY1967; - o

’Russell 1967). The particular features of the California -

' - .- .

shelf with assoc1ated rlverxne drainage systems allowed a

———4‘44hef3eY/f0f‘eStﬂaTY‘anﬂ‘iagUUH’ﬁé?élopment between 8,000- -
444444f;4,44i;QQQ454B+4,Speci£ieal%y79the/mafiﬂe—sheifgcf‘thE‘SUuthé?n .

_.California coast is configured such that the Holocene sea
» - £

o o ~ level rise crea : ] . , I

relatively short geophysical time intervals (Bickel 1978).

2

he - -
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fxsh do not appear as an explo1tad resource untll dur:ng

'Lh,Ls,,p,ezxod,,LHarcenle,&la). Hel l&ses -and - certain prarrb _'_’ffjj_%_ o

speeies'representéd.resdqrces in a biome newly opened to'

‘human adaptation in the coastal region. Warren (1966:12) . . .

suggests it is during this Dexlgd;LhaL“xhem_San_Deeg

-ance of shellfxsh in order to s@bplement thelr normal dlet

people were compelled to overcome their tradltlonal av01d— o

7Biegﬁito,peoplefnére at~1eastimargina11y'expioifing'moliﬁsc

" resources by ca. BLOQO;B;P.,ati;he,;;ans;tiona;rR@og@o—?ag&;;;m;;;;*

1estuar1es as few quantitatlve stgdxes of thls

with it to some extent. Recent evidence shows that the Spn

North site in San DieQO’(Kaldenberg 1982).

It is not known to what degree the La Jolla exp101ted

mLLéQiLiQnﬁHﬂsehighlyedependentfapengthemf—iudg%ng—fromethe

heen made. However, it seems reasonable to assume that this

size of some of their shell middens (cf. Shumway, Hubbs and
Moriarty 1961). Also, as many mammalian populations of the
larger species probably became depleted in the early

Holocene it became necessary to exploitpalte:nate food -

- resources to compensate for a decrease in the available meat

bupply “Estﬁérxes and lagoons seem to. have gﬁleded th}s e T e

a4%efﬂat%ve—~—?rom—the*dtstrrbu:1on of incipient La Jolla

sites it is 1nd1cated that this population greferred estuar-

,les_asehabltat;onfaxeas—{F%g&fe'iﬁ%*'—The’catchment*area of

an estuarine locale provides many different ecological
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Figure 26. - La Jolla Estuary and Lagoon sites
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~_20nes 50: 

‘especially so in southern Califarnia-because “the coastal

watershed is short aod steep due to the proximity of the

) coastal ranges and thxsfoondltxon allous Loz a4d1¥e134t¥,of . ——

B

. -
- . . F

conmunltles cesy AN estuary centrallzes these ecologlcal

- zones® (Desgrandchamp 1976:6). S o ,”Wgﬁﬂ,,;,”;

~Although less land may be available under the circum=—""

stances of sea levelrrise, in some areas such as the south

coast there was an 1ncrease in number and gsize of 1ntert1dal

o - &

(=

‘Wﬂtét”SUUtCéS‘TBTﬁ@ﬁE" 973). This condition lasted. for
perhaps 3,000 years before silting in of these,sourceQU"ew~ R

finally degenerated the habxtat of the mollusca., The pres~ L

ence of Chlone callfornlens1s from the Bathuxtos Lagoon

site, a La Jolla occupatlon, revealed'shellflsh utlllzatlon

oVér”éh‘exténéi&éﬁﬁﬁfﬁfﬁgﬁ;" Samples ‘of this mollusc species

were radiocarbon assayed and yielded dates*encompassing

7,300 B.P. and 3,900 B.P. (Hubbs, Dien andgsnsss 1960:207,

209)., These dates fall within the perlod dellmlted for the
- duration of lagoon and estuary @bundance along the coast.
Hubbs et al. (1960 209) comment - éhat ‘the ‘date of 7,300 B.P,
"is conformable with several others along the
coasts of sguthern California ... that per-

tain to thq early shellfish gatherers. It ) ' IR
bears an inferred Holocene rise in sea level 4

lagoon, which is now silted. up ‘and 1ncapable
of supporting the molluses that existedhere—

between three and eight millenia ago.”

It is suggested that the San. D1egu1to cultural system,

- which as a whole was dependent upon a certain level of pro-/

. - 74 -




duction or enermm

,raggurceL;orrtherincreasedwquantiEyweffa}ternate—rggpqrcesg‘

If 1t was resource depletlon, Warren (1971:200) uggests

that the level Qf ‘anargy loss must befcomgensateé—for—byW)AWﬁ—-

greater productlon in another substractlve subsystem or the L

population and/or Qhemgengraiﬁquglgx;;xwggr;bg_;ul;ural"r,,rwnfwmrﬁr

system will be decreased;‘ 'If’Dther'rggg"kﬁéswiﬁCEéﬁgéﬁ’15””’”””

abundance (e g. molluscan speCLes in newly formed estuarles

and lagoons), they nay have been selected<for, -as an

inCrease 1in productivity and a souris_of protein ‘intake. It

seems that the La Jolla. culturalfsystem was  the m&hifegta_w~—ﬂrf~;irr
tlon of newly integrated economlc strategies and aal T T
organlzatﬂbn within the San Dlegulto tradition.

. The rellabllxty of molluscs as a dietary mainstay has ' AR

> S e T T LTI T I T TR s

been’ argued ‘for decades. Koléselke (1969) has p01nted out

- 4

that most archaeologlsts that have calculated flesh/shell

~ratios for mol1uscamgaiaquanhitlesfuand;prete%n%f%esh—ratafmﬁ—*

for the calculation of mollusc protein quantities have

grossly undereétimated:the'food resource value of these spa—
cies. He discusses parameters of bféﬁér'ﬁéaiféﬁélilweiﬁhf'”‘”
reconstruction and other prqblems’ of translating shell sam-*

ple welghts into correlated welght of meat. A con31derat10n'4

"‘%hat"fﬁ‘oftﬁﬁ*?V¢riﬁdk§9r;n the estimation of molluscan meat . _

and4she4l—weight—reeeﬂsfrﬁct%on—i54therseasun,oi tollection.

Meighan (1972) estimates that as much as 125 percent more

-live meat can result hPCause«gﬁfgoRaéa}—fipeﬂiﬂgwduring*the~44~4¥-~4—

spring spawning season. It is noteworthy that there is no
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nutritional value in the moll

water that has been filtered by the

personal communication, 1984).

eshellf;shrav a R
reliable and staple resource has been mostly concerned wlth'

- -

nutrltlonal_aspeets. VThIS should ?pt always be the prlmary

'COHSlderatlon. unless detailed-demograph1c‘pattefns ‘of popr=

lation size and dispersal are known. Since. very Ilttle'”

demographic data are avallable for early south-coastal pre~--

'nxsrory attention must be focused upon the importance of
i shellfish on other levels. As Wessen (1982:41) stresses, - e
adaptlve value is not reduc1b1e to nutrztlonalnvalue.f,

Thoughi must be given to how shellf;sh resources are inte-

grated into the adaptive strategies of cultural systems.

Etﬁnographlc 1nformat10n from coastal Callforn1a re-

shbailad

veals the importance of shellflsh exploxtatlon in a gather*

... _ ing economy. While ObservLnggnumernus;;:lbesgx;gbe;éa
Barrett (1960:110) found that:

'Those living along the immediate coastline . ' N
had an abundant supply of shellfish at a1l = LT
times and dried them, not ‘only for use in the - R T
winter, put also as an article of barter with

- the people living farther back iA the moun-
talns. »

The pauc1ty of shellfisit remains in San Dieguito deposits Q

o bbb b shehocs b A et bbb AR Bl o i 18 a1

—— g

'may be due to causes other than preference.' Ta¥éé§1{a

Ed

(1976 27) suggests tK/t-

*an observed Shlft to prehistoric marine sub-
* ) __ sis ct-a replace

- ment of temperature sensitive species by
- - better adapted mgolluscan species; therefore,

- 76 -
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e memrmm oL SR o n mam e

a recorded chang

may not be dlrectly attrlbuted to human pre-""';”Q" ',f”,",fT\gl
B datﬁon.“m;,,W4”" e \ 7

ES - B - . o .

This‘pbint in coﬁjunction with the fact that estuaries and

lagoons were_ not representatlve elements. in'thg,eazlyﬂvuﬂddwummﬁﬁﬁmﬁw
Holocene coastal phy9109raphy, might well be the reason that

the San Dxeguxto d1d not exp101t she11§1sh

-On the North Amerxcan east coast thererxs -evidence of -

archaic terrestrial hunters and riverine fishermen "that

applied their skill® in a maritime setting.when on the

Toast, but over106k§d‘thé potential productiviﬁyrof unfami-

liar shellfishfpopulations',{Sno§ 1972:211]- The eventua1~~lr~—74=
appearance of shell m1ddens 1n later coastal components in
this region is explalned byASnOH to have been an effect of

xnternally initiated cuitural evolution. However, Braun

Paleoecological evidence that patterns of shellfish ex-

ploitation - were iaduced by changing envxronmgng.

The fact that there are rarely flsh Oor sea mammal
remains found in early La Jolla shellrmiddens indicates that
this populatxon was probably in the'iﬁffial79€agé§7of méri-A
time resource exploxtatlon. If-there is evidence of eérliet

cultural antecedents of a maritime economy under the present '

exploitation i

nearly 3,000 years aftervthé appearance of La Jolla culture

~that significant amounts of shark, qtingray, seal, sea lion

and vertebrate fish seem to have been incorporated into

- 77 - 5\




'their subsistence economy (Kaldenberg and Hay'l975 Shumwayf """ S

et al. 1961)._ It 15 probable that they ex1sted qu1te effec-"

t1vely with shellf1sh as a d1etary supplement unt1l the

molluscan communltles were greatry reduced’dhe to a dhange'f

1n habxtat (i. e. rlslng sea levels s;lting in,lagoohs and

estuaries).

Sinc
Ao

=Y
LR A~ =

x P

California, are available on a year-round basis, sedentary

Occupaﬁicnsiqpuld have been possible. Also, a reduced sea-

sonality in

have been the case for some plant communitlesfrwoqlérpbyietef
the need for storage (Binford 1980). 1In agreement with this
concept there is no evidence of stbfeée practices in the La

Jolla traditiont

pation of the San Dieguito tradition did not exploit shell-

fish resources is that at some of the sites where both San

& -

31egu1to and La Jolla elements are found, the éen Dieguito

lacked shellfish-gemains.- For example, at the Honument Mesa

. -~ §

et ] ~site, San Diego County. excavated stratum $4- eontaxned a
typ1ca1 San Dxeguxto assemblage devo1d of shellfish remains

{Bingham 1978). This component was below a radiocarbon date

of 7, 260+80 B.P. vlelded f:gmlhhelhaseeofeangovellyzug La -

Jolla shell m1dden. The slgnxflcance of this occurrence is

that this is a mesa site that was not exposed to rising sea

~

levels during the Holocene. The argument that the San

- Dieguito people may have routinely exploited,shellfish but
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" the sites ‘that would 1nd1cate th1s -are now 1nundafed.41§“h6ﬁ;"f%'“

re1nforced by 51tes such as Monument Mesa.r Slnce the 51te'7f o

is located gear the beach it is unllkely that this site

their seasonal rounds in the 1mmed1ate proxlmlty. It seems

that the San Dieguito, at least for most of the1r temporal

—————;————r——dﬂfatieﬁgbsﬁbSiStEﬁ*WTtuout the nece551ty of__ gatherlng lmfv—mi—w~a

shellflsh Among the La Jolla component at the site, as

~well as mollusc remaiﬂﬁ;there were manos and metates'éhafac-

teristic of that *£a4:::c:.

Evidence from the Glen ‘Annie Canyon coastalqslte Aear, R

Santa Barbara 1nd1cates that by 7, 300 B.P. a traﬁitlon adap-

ted to marine resourceé and mllllng exlqted (Owen(///ptls

*

and Miller 1964). Rema1ns of_sharks, seals,,rays and shell-

-

Eish were recovered during ‘excavations AlthOUgh “the" early o

tradition associated with*the"site is not'defined as La

Jolla, many cultural traits are comparatlve (e.g. flexed

ny cult e

burials” wlth similar offerlngs, very comparable chlpped

stone, grinding and milling technology, and decorative ele-
mentéj- There is no evidence of -an earlier culture occu-
pying this area, so it seems that grihding nuts and seeds

began here at relatively the same time as in the La Jolla

tradition, c01nc1d1na with ctlmatlcgchaagesr

s -~
The Scr1pps Estate site which was extensively rpqparnh—

ed by Shumway, Hubbs and Moriarty (1961)*is a typical coast-

al La Jolla occupation in many ways. The occupation se-

quence was radiocarbon dated between 7,370-5,460 B/P. and . -

/

e -
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contalns at least 46 bur1als. All of the burials that were

Lo
o5

in-a suff1c1ent state of preservation to reveal skeletal

or1entat1on were in flex§d~9051t1ons and -a number of the

remains were accompanled by offerings such "as metates, sheljf

beads, scraperl1ke quart21te flakes, and,one item classified

‘ ' R 3 -
as a shell 'cup' or 'dipper'. None of these 1tems arejchar— v <<]

*t dltlon, ‘Although ‘the SLte,,rrleL;ﬁlr

is located at an elevatlon of 3pprox1mately 100m a. s.l. on y”

the edge of a small mesa, there is an exten51ve area of

shell midden *ha£:is:@#erzsﬁﬂ:metefs:Tﬁ:ler“th tshu

al. 1961 63 -65). The lithic tools from the site_. indicate

manufacture by percussion flaking (in rare cases refined)

and these authors state that pressure methods (if used at

all) were of little importance.” This technology contrasts 3

L3

with the well-executed-technique ‘of controlled pressure = 1

flaking of the San Dieguito ‘tradition. . o

The faunal rema1ns from the site offer bases for 1nfer—v””"""w Jgﬁ

2kl b

ences concerning the environment and dietary habits of the

o

- -aboriginal population.

"The faunal relationships of the 56 species -~ - - -  *°
of pelecypod and gastropod molluscs found. on : ’
the site indicate, on detailed analysis, that

the temperatures were as warm as at present

and very probably somewhat warmer; the re-

mains of animals in other groups confirm this f
indication® (Shumwav et al. 1961: Q7LF

|
|
b

e A e i '

-Some of the shell mater1a1 from the 51te was assaved for ‘ .

1sotop1c content and yielded paleotemperature measurements

that conflrm the deduct1on stated above. It is 1nt1mated bv ~ T

’
- . ~ : e - - ~ " - J
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Shumway et al. {p+- 97} that:

"The type of molluscs eaten, the abundance of ~  »

tools for grinding plant food, and the great
scarcity of vertebrate remains all indicate a _
simple food gathering culture, with little
hunting for larger animals, either on land or
on the high sea.®™

Among the sparse vertebrate remains are birds and mammals

_{unidentified) and three species of fish: Roncador

‘stearnsii, Genyonemus lineatus, and an unidentified small

=

shark.

3

4.5 Seasonal Periods of Occupation “*?
- r{ “; E ol N " d

The archaeological evidence indicates that the San
Dieguito were veryh[fansitory making almost continual rounds

in an attempt to provide for their sustenance, mainly

through hunting and some gathering. It is hypothesized by

Curtis (1965:5) that “"permanent village life was not only
possible bui}entifel} feé;isléri;iéeéiéinﬂg;;b;;éj;;tural
environments of coastal sou;hern California as far back as
the Milling Stone,Horizéﬁ.' The sedéntaty life dées-not
prqciude'leaving the village area»altogether, but Cuftis

believes that the gathering rounds were pbssible without

abandoning the living site. It is suggested that no inland

, ) , o
area could offer the plentiful resources that the coast

supplied, especially during arid conditions.

- The degree of sedentariness of early La Jolla society

o 2 e A bl e 1 e ke e

has been a problem of interest. La Jolla sites are nearer

PSR T epa—
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¥

the coast than those of the San Dieguito, and are especially

evident in proximity to coasta% water sources such as
légopns and small eqtdariesé It is iddicafed that such
site# were more continuously occupied although their
subsistence depended heavily upon gathering.

Previous studies on the daily and annual growth lines

of ‘certain clam spec tes have allowed est ima'i'ibﬁs_‘ btﬁ‘ ‘seasons

of occupations (shell gathéring) “a¥ shell midden sites

. . -~
(Coutts- and Higham 1971; Deith 1983; Drover 1974; Koike

,1975; wWeide 1969). Studies of this nature have been appiied

to south-coastal sites but most of them deal with Late -
Horizon cultures. However, Bingham (1978) has been able to
offer some hypotheses as to seasonality of La Jolla

occupations on the San Diego coast. A/gauple population of

Chione

analysed-  to determine the season of death of each clam.

This ®"provided an indication of the seasonal exploitation ’
pattern of the areas' shellfish gathering 6ccupants'

(Bingham 1978:12), The sample population used for this

study was taken from a limited excavation area, therefore a
statisticallf valid representation of the gntire>si£e cannot

s

be provided. However, the data indicate that a peak

occurred in the gathering of clams during the winter months

{Pigure 27). Essentially, none of the specimens examined

were collected during the sunner,'uith slight representation

from fall and spring. The implications, although tentative,

are that the site may not have been occupied in summer, or
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shellfish collectlon was refrained from during thisfaeason

occur from October to March “permitting optimal shellfish

possibly due to the presence of red tides thatrprevail in

summer months. The fact that the lowgst tides of the year

gathering conditions, provides an explanation for winter

collecting” (Tattaglxa 1976:63). b1 ‘may be that since most

west—coast~cianrspectes“-atur&*sexuaiiy‘fbr‘spawntng*tﬂAthéf

spring (Meighan 1972), these species were avoxded by the

dictates of La Jolla procurement strategies during this

at its peak during spawning, Keen (1979510) relates that
"spawning cycles...cause deterioration in clam quality."”

After the spring spawning *sexual development beginaﬁjgain'

-and proceeds throughout the fall and winter® .(p. 12).

Therefore, it seems that the La Jolla may have purposely

harvested the clam crop when it was in prime condition for

use in the late wlnter before sprxng spawning. Other die=

'tary resources, especiallyrplants such as agave, erigonum,

mesquite, grasses, seeds and nuts (Kaldenberq 1982), may -
L

have been available during the remainder of the-year which

would preclude the necessity for shellfish gathering on a

continuous basis.

By 7,000 y

similar to ihe

covers offered numerous food plants of which acorns of seve-

ral varieties were likely .a very-'imortant diet element

{Gifford 1973). There is paleontological evidence that ocak
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- coast, although in wvarying quantity, 'sinci;;m'?hiwf*m”* SRR
(Axelrod 1981). ’ ’
The study ef prehistafie subsistence—praeticos becones :f:~j
' more problenatic with a decrease in preserved dietary

remains, As stated,previously,, San Dieguito deposits have S

¢ meee o Virtually none of these remaina. Shell deposits character- .~
| ize nan} La Jolla sites, however new quantitative methods of

£
midden analysis need be developed in order to properly for-

mulate hypotheses concerning the cultural importance of mol-
~

-

luscs.,

. e
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If the average date for maximum Holocene climatic

change were taken from tht{"paicoci'imic ‘and palecenviron~_

- mental data proscntcd in this report, it is intimated that a '

, vell-dofinad ttansfoznntinn,occurznd,atuapproxinatoly,7,500

,_;m“,«M;mmgna:a_3904“_IhnMAAtamindicataf“aumu}4n#muL£h%ﬂesvmthat—wu
x > N 7 ) A
there was a vegetation shift from pine and oak woodland to

chaparral base speéies.and copstal‘éagoﬂscrub occurrtﬁg

within the period 8,000~7,000 B.P. An environ-ont with .
pine, deer grast, sea blithe and Iace-pod’ indicating a
relatively cool climate with substantial precipitation and
ground _water, shifted to chaparral based spocias such as

- Artemisia and Egiggggghtlaldenb-rq 1982) indicating a warmer

;and dtier environnent. This uﬁdid likolv cgggggggzgspgnag

from the occupying population, either to -1grate or to adapt

. to the meee%eg{e&ﬁchs SR
The differences between the behavior patterns of San
Dieguito and La Jolla, as ascertained from the archaeolog— ﬁl
ical recé:d, suégésts adaptatioha—to diff&i&ﬁfienﬁitoﬁéhhiail
cbnditions and that their cultﬁral affinities might be Aiff-

ereh;.Y Not only are tbe,liéhicrtdol kits manufactured in

diaaiuilar,pgtts:nsWhut-aQuideﬂspec:run”offather;aetivig%es—w—

— wiich {nclude burxgl.‘ritnal/orga-entatibn. subsistence_

‘Strategies and s%ttlenent movements seem to reinforce this

——————ﬁ—/vind%catfon———ﬂouever*gatchaeoiogfstsvuust"nbtﬂidhé?éﬁto pre-

tenses concerning this probleu lest theg may become biased

- 86 -




&,

al afiini:ina hctunsn,SanwDiegnito and - tbe—Laeaz—ailkhu}

Stone Horizon. " Por oxalple.?the .seeming occurrence of

eccenttic (i.e. not to atandard,forni creacentic stone&

(Pigure 28) in both of the conploxes (Wallace 1965; Warren,

True and Eudey 1961) is significant. If this unique iupxﬂ?[ .

ment was used by both traditions it -my;;ndicaxg tha;w;hgy_

shared an affinity with each-other.

The crescentic stope is somewhat of an archaeological

“enigma at present. Although tﬁe function of this object is

uhknoun.'nany ideas have been advanced'concerning its tem—
poral distribution and purpose. They haye boen docunanted
as appearing in the San Dieguito coaplex ‘as well as other

early cultures; for example in the Western Plurial Lakes

tradition between 11,000-8,000 B.P. (Davis 1969). Strong

EtoxiﬂitxQfl;kgs,and:iyn:sand,theluestlcoastv;adarzg

(1969:88) recounts that crascents seem to be linitod to the

found in only six western states. In reference to the cre
scents Tadlock (1966:672) accepts that the crescent has 'a#
Eossible range of,dataaﬁbetéee;'{S;OOB’BIﬁli and (7,000
B.P.] and are associated with an'unidentified combination

. big-game hunting and~food-gtinding'culturerof the Proto-

20

licate that they were utility =

patterns were adopted. The following views have been

f87-
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Pigure 28. Crescentic stones; two columns
on right were recovered in San Diego County
, (from Rogers 1966:62) .




°'pr983°1?{§ft° what the crescents may represent:
1) "transverse projectile points to hunt
waterfowl (Clewlow 1968)

2)  stunning points (Strong 19643 o ;W:«lj' o
3) surgical instruments (Thdlock 1966)

4) symbolic or talisman ‘objects such as
o \huntinq amulets (Rogqrs 1966)

s) fTEh scalnrs/kniven or net measurers
(Strong 1969)

6) functionally-specific projectile shaft
smoother-finishers (Carbone 1982)

7)  tattoo knives or scarifiers (Strong
1969)

Although information regarding past environment cannot be

——

rascqrtained from the norbhology of crescents, an analysis

technique that has been developed by Loy (1983), which iden-

txfxes species-spec{fic residue adhering to tool surface,

kb sim b el e ke

~_of the objects. Results of th18W;ypg,gﬁgtgztingfnightfahj,

can be applied to specimens and may reveal primary functions

least provide ilpliéations as to whether the crescent was

used in a -hunting associated function or if it was used for

e

another gspecific purpose.
The Hollywood Rivera site on the sduth coast comprises

an early Milling Stone Horizon (Haliace 1965). Although the

liest occupation of the site is estimated to be at least

P
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7,000 B.P.

'*a lack of interest in this abundant and easily obtained .

nutritive material® (Wallace 1965:426), although the encamp-

ments are located in the sand dunes along the beach. Other .
than a few fragments of marine mammal bone, faunal remains

are nonexistent at the site. Were it not tor'th§ high fre-

‘quency of milling stones there would be an unappreciable

amount of evidence indicating the type of diet composition

of the occupants.

Théré‘xs‘prisiﬁfiy'ho evidence that suggests a popula-
tion decrease in south-coastal California during the Thermal

Maximum as has sometimes been suggested for this time period
in the Great Basin-and the Central Plains. Although there
are some sites which present sterile layers between San

Dieguito and La Jolla materials, such as the Harris site

(Warren 19673:17),“there are a sufficient number of undis--

Hubbs et al. 1965; Moriarty 1967; Hallice'1973)/which indi-
cate the San Dieguito diversion was relatively contemporan-
eous with the La Jolla incipi;nCQ. In these transitional
sites there are no stefilp layers uithin the stratigraphy

between San Dieguito and La Jolla deposits. Instead, there

seems to be & slight overlap or mixing of cultural remains

elements of economic importance by the San Dieguito and La"
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Jollans is difficult to establish from the arch;ﬁological :

record. ”ﬁsfﬁﬁffeﬁﬂff9675i23l} commented, "It is extremely

ﬂ:"difficult to weigh the relative inportahce of tqodréollect-

ing as opposed to hunting and fishing because of the dif-
ference in preservation of remains.” Because of this, .

archaeologxsts are sometimes restricted to evaluafing pre— : o

~histeric-economies—by certain- artifactual-materials- ERT L e
sively. Most suppositions relating to early south-coastal

economic strategies have been proposed with this limitation,

!

7

The explicit cause of the behavioral transition which
occurred in the time period éoncetned fn’thia stuby is pre-
sently unclear. It is also not known whetﬁet the change is
representative of a new human population entering tﬁe area

*

who might have brought with them a unique society, or whe-~'

"researcadi The cultural changes that occurred ip the early

of adaptiye interaction.
’”Thé”phficsothfthat"CIfifti’ﬁiﬁ”fhéWiifﬁ”fﬁfIﬁéﬁEémﬁﬁﬁﬁkvuh
hnman adaptation in prehistory may seem determinist, however

this concept is becoming more prevalent in archaeological

Holocene can be regarded as the first of a number of identi- ‘

fiablé changes that occurred throughout the Recent period in

 the coastal region which seem to be concurrent with cti-atic

and environnental change. Hopefully, as more evidence is -

accumulated archaeologlstsj be able to "help validate

models of environmental change developed in other sciences.

{and also] 1ndependentir’ﬁiscover environmental trgyds\and

- 91 -




ﬂﬂ‘ﬂ‘\>

-

’ Alluding to cultural change, it has been argued, that

'Y
most suzevents ‘e likely to have been the results of

soéial,‘ litical, denographié, ecqnomic or other factors,

_ more so than climatic variation. . Howe;er, the relative
degree of sophistication of .a population, both séc_iail’yf and”
technologically, mug}{hé recognizedrwhgn cbnsiderihg’the

causes of events sucﬂias introduction of new economic re-

sources, abandoniment of a region previously occupied, occu-

pation of a region preséntly uninhabitable, sudden changes
in population size,’eﬁé.' Tﬁe alfernagives»;hat were avail-
able for dgaiing with environmental change must also be con-
sidered. 1t is possible thét climatic change could affect

an alteration of tool kits, subsistence strategies, and site

-~

T locations. Davis (1969) believes that morphological changes

I

in Paleo-Indian lithic technology were due to local adapta-

PN

Z tipghs tb changing environment, This pattern supposedly con-
tinued as the early industries were/;;placed by the tools of
the Milling Stane Horizon. However, climatic factors are

not as easily explained as a causation of the adoption of

more complex practices such as burials, the depositing of

, .~ grave oif%rings, and ornamentation. Nonetheless, these

cultural advances occurred in other prehistoric cultural

groups and may have been a result of organizationaf and

social,strggturing emerging from new economi© activities and

&£ . . [ R

increased sedentism initiated by environmental change.

o ’ -
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5.1 Social Organization

s

Detefmihing‘éhe past existence of varying social organ-
. . > B - . . C
ization and/or value systems in early prehistoric societies

and how they might be observed in the archaeological record

-is very difficult. Of course it must be recognized that - - - j- -

when hypdthesizing about eérly prehistoric social organiza-

tion and its observable manifestations there must be a dis-

B

t‘inc tion between raw data and interpretation, - The following
prémises are Speculétive and were derived largely from in- .
ductive reasoning rather than concrete evidence. However,

if previous postulates concerning Califorhian hunter- |

gatherer societies and social organization (cf. King 1978).

are valid, then there is evidence suggesting a‘process of

~‘transformation ‘from an egalitarian society to one of non-

egalitarian status corganization. When a number of elements

‘and factors are considered in conjunction, some interpreta-

tions of social dynamics that might have affected patterns

+

of social organizations can be offered.
It is probable that a climatic shift influenced cﬁanges
in and relationships between not only subsistence, settle-.

ment, and population, but social organization as well. Ex-

otic raw materials which are often indicators of special

value or status are absent from San Dieguito and early La
Jolla deposits. .The crescentic stone is the single artifact

type observed in the San Dieguito complex that might be con-

sidered as a deccrative or symbolic element {Rogers 1966). 7
‘ {
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After a long duration as an element in the complex it seems
P 3 TR TERRYD @s an EAEEeRt el !

to survive for only a short period in the initial coastal

Milling Stone Horizon (Wallace 1965; Warren, Trué gnd Eudey
1961), however none‘éf these lat; speciﬁéns are made of
‘quart;ité‘whiCh was the primary raﬁvmatqfial used by the
archaic inhabitants. |
The rudiments of ornamentationrseem”to have progressed -

through shell material in the La Jolla. tradition. Items of

.shell such as beads and drilled pieces present some evidence

of the significance placed upon artistically modified raw —— :ﬂ%¥¥¥
material for possible aesthetic, social or ritual Value. |
The—;lcurrence of worked shell, especially olivella beads,
and other crudely made decorative elements in the La Jolla

tradition (Cressman 1977; Shiufmway et al. 1961) represents a

poorly understood pattern of values. Also in the initial La

~ Jolla phase there is the first concrete evidence of burials
on the coast, a number-of them accompaﬁied with mortuary
offerings such as beads and broken or ‘killed’ metétes
(Shumway et al. 1961). Whether these traits are effectseéf}
a more sedentary lifestyle is not.clear, The implicatioﬂs

suggest that concentrations of sites along the coast re- -

sulted in more sedentary conditions than were previously -

possible. As this occurred, social groups were likely -

compelled to bury the dead in designated areas. Thus flexed

»

burials occur in small gemetéries as a trait of the early La
Jolla tradition {Cressman 1977; Rogers 1963; Shumway et al.

1961). Some of these burials are deposited .with grave goods
i
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and are overlaid with a cairn which may signify some form of

status position of the deceased. In itself, the presence of

cemetaries suggests sedentary life and the fashioning of

N
non-utilitarian objects indicates that the early coastal

population was nét continuously. on fhe move {(Curtis 1965).
The 'early prehistoric coastal ecology of southern Cali-

fornia can be assumed to have been rich in primary plankton

ptoduc}ion, the base of the marine foqq chain (Yesner 1980),

*

especially after the onset of the Thermal Maximum (Bickel

1978)., Thisc
gaiion of Yarge communities of shellfish..

‘As previously discussed, a rise in the Holocene sea
level created estuaries and lagoons on the southern Califor-

nia coast at a timé of ideal geological context (Emery

1967). This would have generated a habitat conducive to

sﬁeiifigﬁrg;éliferation and shellfishdgathering which pre-
sented an occasion for increasihg the human population den-
sity, gspecially in more sedentary La Jollan occupatipns of
the littoral area. As explained in Carneiro's (1970) model,
an increase in population may4bé a prime mover or precondi-
iion to the evolution of a more complex society. Thé/La

Jolla tradition is evidenced as a relatively more complex

society than San Dieguito; possibly not because they were a

different population group but because the San Dieguito peo-

ple may have developed elements of increasing social organi-
zation due to: 1) exploitation of new resources necessitat-

ting a reorganization of the economic system, and 2) popula-

-
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tion pressure initiated by a shift in environment and

settlement area followed by a population increase. Relating

the latter case toc the California coast Bickel {1978:9)
)

emphasizes that "The effects of changing sea levels over the

last 15,000 years provide a mechanism independent of human

cause which led to increase in population density."” This

w#as possible because the coastline is a unique boundary

which then furnished economic resources while limiting
settlement expansion.

Many La Jolfan sites are located in proximity to
previous highly productive estuarine zones that, as Odum
(1971) explains, offer a higher degree of exploitational
resources than othér coastal zones. An increase in the

requirements for economic and social organization, as well

as the effects of new demographic features may have led to

more of a potentiality for social complexity to develop in
the La Jolla than in the San Dieguito tradition. The con-
version to the linear settlement pattern instituted by the
La Jollans, as oppdsed to the planar pattern of San
Dieguito, likely afforded conditions suitable for social
change.

It is possible that after the linear pattern of site

<-nu«Lptmme:mL-.w,‘L.AMw- sl e -

s

clustering was established the population increased to the

extent that their-

ble. Dumond (1965:313) for instance indicates that subsis-

tence @and society are directly interdependent, and if there
& |

is

s s s
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®"alteration of subsistence patterns, this
alteration could be expected to be observable
in social organization. Such a connection .
between subsistence patterns and social

+ organization is, of course, the major tenet
of cultural ecology.” 7

He also stresses that population increase -if often concomi-
tant with the adoption of more effective and efficient sub-

-

sistence strategies. Following within-this theme Yesner et

{1980:730) states that:

"In any maritime society in which shellfish §
or other invertebrates are an important re- :
source, dependency ratios tend to be lower, : e T
population pyramids broader, life expectan- o
cies higher, and potential for populatlon
increase consequently greater."

It is hypothesized that energy expenditure is greater and :
comparative energy harvest ratios smaller for extensive
gathering than for game hunting practices, depending-upon

group formation and optimal group size (cf. Smith 1983},

z

Pollowlng a depletion in the available game resources in the
coasfal area the time and energy requirements that likely ' T

became necessary for almost exclusive gathering may have

v

created a situation whereby a hierarchical system of labor
tasks was necessitated. This would likely have 1leéd to the

imposition of a social order with some degree of stratifi-

cation. § :
. Some ethnographic data imply that there was 5W§opu1a- ) 4?47

tion increase associated with the incipience of the La Jolla :

tradition. For instance, Yesner {1980:730) notes that:

"Birdsell (1968) has calculated that, for-
Australia, coastal hunter~gatherers exhibited

- 97 =~
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population densities 40 times those of the
interior groups. Similarly, Kroeber's (1939)
data from aboriginal California show a
decrease in population from coast to
interior."

An increasing La Jolla population may have caused an insti-
tution of social complexities that are evidenced in their
decorative elements, and burials with offgﬁ}ngs and asso-

ciated cairns. The ideational aspects of the La Jolla

flexed burial trait is not known, yet the social dimensions

of the practice might be revealed through studies such as
those advanced in Brown (1971), which offer documented
observations about how social dimensions interlock with

mortuary practices.

5.2 Correlated Data

It is probably unwarranted at present to commit oneself
to the postulate that climatic transition was exclusivély
the cause of culture change on the southern Californi;
coast. However,‘any variation in a past natural environment
must be considered when determininq factors of changing

culture in the aréhaeological record. 1In reality this

- b

circumstance is not always reckoned with in the research

designs of the professionals who are investigating such

" problems. McMillan and Klippel (1981:240) point out that:

"Unfortunately some of the models most widely
employed in interpreting culture change ...

are those which hold the environment constant
while attributing variation in the archaeo-
logical record to cultural dynamics in a
seemingly stable environment."

- - 98 - :
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It should be noted that at’the hypothesized terminus of the

Thermal Maximum and onset of a cooling trend (ca.r4,000
B.P.) another cditifal tradition appeared on the coestal
strip that wasl'markedly different from the cultures that
preceded® (Meighan 1965:7{6). This adaptation involvedra

shift in subsistence patterns toward the .greater use of

marine resources,-and fishing-was -the primary-economic—— -

activity. There is supplementary evidénce indicating that a

climatic change leading to displacement of some fauna [and

resources. Nance {1972: 169) submitted data for central
Mexico suggesting ‘that there was:

*an economic shift in emphasis from the pre-
Altithermal hunting, to gathering, and back
to hunting at the end of the Altithermal.
This pattern may extend north and west to
coastal southern California."-

At Coxcatlan Cave in central Mexico it is indicated that at
' 7

ca. 7,500 years ago a pattern begins in which 'the ratio of

projectile points to- food—grinding stones decreased during
the Altithermal from earlier site levels, then increased at
the period's end” (Nance 1972:186). This is analogous to

the archaeological record in southern Cali!ornia.

An interesting statistical anelysis using two indepen- -

‘dent techniques correlating climatic shifts with cultural

discontinuities was executed b} Wendland and Bryson.(l§74).

Concerned strictly with the Holocene epoch, they used over

800 C-14 dates assoc1ated w1th geologic and botanic ep-

sodes {maxima and minima) and:



"simultaneously analyzed them to identify

times of globally synchronous environmental
discontinuities. Some 3,700 C~14 dates asso-
ciated with 155 cultural continua of the
world were collectively analyzed. to identify
worldwide synchroneities in appearance and
termination of the cultures® (Wendlandd and
‘Bryson 1974:9). ’

[

Their results indicated*that there was a variation in the

probablllty of a culture s contlnued ex1stence across

t :
climatic discontinuities. The dates of environméntal”éhd“”

~cultural discontinuities form a similar pattern and it is

suggested that:

"... perhaps when the environment changes,
such a.change could be found recorded in the
history ‘of Man's activities. The record of
his hunting, agricultural and housing prac- .
tices may well contain information on envir-
onmental history. That is, the culture his-
tory of Man may be a proxy record of envi-
ronmental history. This is not to suggest
that Man fully or socially responds to his . s
- environment and its changes, but rather that '
— initial condi ;:

. environment. Man, plants and other an1mals

function within that biased field."

(Wendland and Bryson 1974:14).
It seems that the synchronism, or nontime-transgressive
covariation of cultural discontinuities and the pélaepbotan—
ical fecorq, "suggests a geophysical»causé rather than
migration or diffusion, probébly climatic chqﬁge'v(Wendland
and Bryson 1974: 23). |

~In the case of the La Jollans the exgie}tat}ongoﬁ———————

shellfish may have been an adaptation to a general drying

¢ . ‘ . - » .
climate and the decline of faunal species which had been

-t

o i aiqu;_&.-hs&méwm TR

préviquglzihunted{ Environmental factors brought about a

biotic and geomorphic chénge in the southern California




production technique of a basically collecting economy. = . . -
Blngham (1978 28) explains how:

_'The general rise in post-Plelstocene sea S A o ~
level caused the formation of rocky fore- S =
shores, bays and lagoons with flourishing ‘

. populations of clams, mussels and oysters.

With a subsistence system based primarily on

collecting, people of the La Jolla culturefiﬁgb” o -

could be more or less sedentary. R A

It is possible that groups of people midrated westward

to the littoral environment when an increase in aridity

~“caused an extreme of desert conditions in southeastern

Ca¥ifornia. If the La Jollans came from inland and were

already based mainly on a gathering and milling economy it .
seems that they could more easily adapt to the drying trend
on the coast; more so than the ‘game-hunting San Dieguito.  ~ " 3

Warren (1966 12) suggests that it is during thls period that

90351b1y the “San Dieguito people were compelled to overcome
ment their normal diet with it to some extent.™

In one of Rogers' (1945:171) initial observations re-

garding the eatly cultures of the South Coast he stated that
"immediately after the disappearance of the San Dieguito
peoples with their excellent stone flaking technique, a new

*stockwwifhmamseafoodvseedtgathering‘éomplex*and‘hO*ébfiitY‘fgfgggggf

. ' 3 3 :
to work stone moved in." This was a surprisingly accurate

statement at that time considering that very little excava-

tion had been undertaken, radiocarbon dating had not been

invented, and most of the cultural remains were surface ma-
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a

what was meant by "a new stock ... moved—in.':ﬂhqn consider— - S
ing whether the La Jollans may have been the same cultural

group as the San Dieguito, there is very limited evidence to .

work with. The occurrence of a new_technologiéal indusﬁéy

(i.e. the appearance of milling stones, a marked reduction

RPN PR

in rérajfé,éi:'iriﬁé:Wboint frequency, retouched flakes generally ..
replace scrapers in a tool kit, use of an alternate raw

material) does not necegsarily indicate a new population

group. As Kaldenbergfﬁnd Ezell (1974:11) imply, the intro-
duction of possible transitional implement forms "does not

necessarily connote ; cultural change or the coming of a new
people®™ in the prehistory of a giyen region. The transition

- from one cultural tradition to another in the same general

region may have been an effect of being culturally and tech-
‘nologically out ogfbééance with a shifting environment. ' _ §

There,seéﬁs"to‘be n»:»arc:haeorlm_:}ic;aL,7e:wsride,lgyseffofffl:heffLa«'lq&law—rfffm—fZ
;igtating from inland. The charactefistic tools oflthe{t
lithic industry as well as their burials (Pigure 29) are

limited té a close proximity of the coastline witﬁ little

s, evidence further inland.

o

A rise in Holocene sea level has many implications.

"Not only did the heightening of the mean tide level allow

} v » ] ” - o
became the medium which obliteréted much eviden;L of the

) lations al | , ]' . i 1lust i %

Figure 30 which delimits the submersed area. The paucity of

Hiz
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San D1egu1to 31tes assoc1ated wlth La Jolla components

(Kaldenberg 1982) seems to'confirm that many late phase San
Dieguito and early La Jolla .sites were affectedi Sea level
curves for the Holocene period are depicted in Figure 31.
In Hudson (1976:preface) it is noped:that dated evidence
indicates that sea level rise inundated occupation sites

"there was a general landward retreat of
coastal dwelling people all along the
southern California coast. This retreat
continued up until the recent or present sea
level stand about 2,000 years ago. There is

mﬂwﬁ—ﬂeﬂr-ﬂore waters of the

worlds' maritime coastli constitute a vast
repository for artifacts?ielating to man's -
history from the earliest tiimes to the
present.

<«

If there is evidence,of:earlief La Jolla antecedents they

may be below the present sea level. For example, ground

stone vesse;s have been;fOUnd distributed at various depths

in the near 6ffshore,ar¢a'of SanrDiego County (Hudson
1976:41).7 Cur:ay (1965) st;sgges that there Qas a,gon§ide§—
able landward movement of the shoreline between 9,000 and-
7,000 years ago, and Clark, Farrell and Peltier (1978) have
predicted a change in sea level of 80m in southern Cali-

fornia since the Late’Wisconsin'maximum {16,000 B.P.). The

San Dieguito—La Jolla transition has been discussed by Bing-f

‘ham {1978:28) who proffers that: — - B
"The subsequent La Jollan complex may have

< ot e 2 gt s sk

rudiments in, or have evolved from, the
coastal San Dieguito. It could represent a
maritime adaptation of the inland Milling-
stone tradition or have cultural affinities
as yet unsuspected. Obviously, present know-
ledge of the origins and dynamics of early

--105 -
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prehlstorlc cultures in southern Callforn1a
is in a state of flux. Insufficient data

(especially for the coastal San Dieguito
seguence) dictate that the current body of .
theory must remain highly speculative.”

The problem concerning the impaction of climatic,chang—'
»

es upon préhiétoric populations is not impossibie to deal

with.

of climatic fluctdationsrqf theﬁHQ}ocepeﬂén,squthetn,Califr;;Lﬂ,

Although there is no real 'archaeological'’ evidence

fornia, and archaeologists have used climatologist's delin-

eations withouttcontributing much evidence of importance,

further 1nvest1gat16ns are necessary. Future studles relat-

1ng prehistoric populazyéns to sea level changes, lake and

marine terraces, lagoo

silting,ﬁdepositien of stream

gravé;s&ete,esheuld'shed light upon cultural adaptation

strategies in response to changing environment.

'_The'infiQences upon cultural systems in the early

fﬂ,HeleeenewarefnetAe%éarly—undezatuud. It is Iikely that <the

restricted distribu{ion, or localized occurrence of the La

Jolla traditionAmay have been due to ecolbgteal dictates

that

al changes transpired more rapidly along the coast than ins

land

slower (Ford 1982). The evidence here presented relating to .

cannot be perceived today. It is probable that cultur-

3

because inland climatic and environmental changes are

climatic and cultural change w1th1n a de11m1ted time period

strongly suggests that. Environmental modification brought{

'about by dasréased available moisture resulting in biotic

displacements and geophysical restructuring was likely

responsibie fo change in sub51stence act1v1tles, technol-

S
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ogy, and possibly social behavior. Irwin-Williams and
Haynes {(1970:59) aptly declare that:

"The effect of climate change is felt through
the actions and reactions of the economic
;ubsystem and its linkages with other sub-
systems. These reactions reflect not only
the character of the climatic stimulus but
“also the existing state of the cultural
system. Alternate reactions—include direct
systemic readaptation to the changed environ-
ment (through changed technologies, methods
of population control, etc.), or small scale
or large scale relocation of populations in
different local niches, regions or areas
whose character most closely approximates the
conditions tc which the cultural system was

initially adapted.”
The nethrk of linkages and relationships betﬁeen man's.
activities and environmental modification is extremely com-
plicated, and the iinkages and relationships tﬁat have been
identifi;d during the course of this report are only a por-

tion of those that could be detailed. If is obvious that

cultures change through time, often parallel to environment-

al changes. However there is no unequivocal eyideﬁce thét
the latter caused the former. . "The problem is that of
linking mechanisms which are far from well understood in
addifion to the known randomizing effects of human conscious
choice —-- often seemingly illogical" (Fladmark, personal

communication 1982),

The nature of the mechanism that is ostensiv _most. . __

significant to cultural change in early south-coastal pre-

i
=

history seems to have been a noncultural stimulus. As
illustrated by the model in Figure 32, the environment seems

to have influenced cultural development at this time in the

- 10y

study area,

iy
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Figure 32. Proposed model explaining the San Dieguito-La Jolla transition.
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VI, SUMMARY -

It ié clear from the evidence available that.pronounced
changes in the naturallenvironment occurred in the early
mid-Holocene, especially along the coastal strip of southern
California. Studies in palynology and geomorphology have
shown that climatic regiﬁeé h#d a markediinflueﬁcéAon bbih
biota and landscape erosional paﬁterns, while fluctuations
in precipitation, humidity and temperature regulaéed fioral,l
faunal, and water distributions. Understanding thesé céﬁ:?wiJ
plex biophysical variables is critical in order to explain
the evolution of early prehistoric cultures. Environmental
changes that restructured different componénts of the eco-

system through time and space appear to have had a direct

influence upon cultural adaptations. That is, cultural and

technological changes "were precipitated byveﬁvironmental
and eéological systems adjustment” (Kaldenberg and May 1975:
3). It may be within these stimuli that the San Dieguito

cultural system progressed.

KOG P W [T P REVIPI
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VII, FUTURE RESEARCH

The settlement-subsistence system associated with the.
early cultural traditions of southern California has been a
subject of uncertainty. Theréfore it is important that
future research designs be concerned with gathering data
relevant to explaining the patterns of group dynamics and -
subsistence strategies of the early Holocene. Data reflect-

ing local environmental conditions associated with cultural

activities is most important. As Hume (1975:53) suggests, it - ..

ls necessary "to explicate the intrasite variability for the
~ »

San Dieguito and to explain this variability in terms of

2cological and socio-cultural variables." The most impor-

tant factors that should be considered within these param-

eters are: 1) physiographic features; 2) hydrological fea-

tures; and 3) vegetation elements. Intensive investigatidns
with strict control of criteria that delineate extent of
variation is necessary.

Successions of cultural traditions must be better under-

R

stood in order to accurately perceive the ways they may have

been influenced by environmental change. It has been pro-
posed by Bull (1977) that the Middle and Late Horizons of

Southern California represent occupations of distinct cul-

el it b it U st ot A > S At b il (1 e

PEFFPRLT-IURTS SRV

tural groups. Although there is more evidence from the

later cultural horizons to work with, an interpretive frame-
work with the intent to distinguish the Early from the

Middle Horizon should be applied and critically evaluated.
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2
4
5
]
H



®

This would aid in determining whether the San Dieguito was

the antecedent of the Milling Stone Stage in the coastal

area.

It is difficult to determine whether‘tultural and tech-

nologic;1 change was manifested by movements of ethﬁic
groups, Ideally,'if human skeletal remains were recovereq
from San Dieguito deposits a compafison could be made with
the existing La Jolla skeletal material. This would provide

a necessary test for determining whether all specimens would

I

fall within the range of morpholegical diversity for—the

area.

Determininggthe degree of temporal distinctness between

the San Dieguito and-La Jolla traditions would be a method
of testing for separate populatibns;' A long duration of

contemporaneity would indicate different cultural groups

more than would a sho;t coeval interval, If dual component
sites with long temporal associations of elements froﬁ both
traditions were identified, the postulate presented in this
.réport, which proposes that the same ethnic population re-
¢
presented both traditions, would become less tenable.
Explaining the intricacies of early cultural adapfations is

not an impossible problem to solve, as new analytical

methods continue to afford more promising results and inter-

pretations.

The paleoclimatic record for lower California is not
yet complete. Future research, such as that undertaken by

Smith (1976}, should be directed toward comprehensive exam-

- 112 -

IO T




-

;1nat10ns of laminated lake sed1mg4444LhaL4gQn;alngatgleastgagﬁlgiggggA

substantial post-Pleistocene hlstory, As Kutzbach (1975:4)

explains:

"Because precise dating is possible from
varved lakes, the climatic reconstructions
from varve thickness and pollen counts can be
used independently to verify climatic recon-
.structions from [other variables] as well as
extending the climatic record in areas where

‘tree-ring’ chronologles are relatively ‘short."”
Further pollen analyses such as the previously mentioned

study by Berryman (1974) need be appliedito'components which

might reveal cultural behavior and economic status as well R**"

as paleoenvironmental conditions.

il i
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) VIII. CONCLUSIONS

T

’:In'an attempt to offer more accurate interpretétions of
the prehistoric record of cultural change, this report has
explored the dimensions of human populations as active com;
ponents inAa dynamic system composed of various environment-
al'aspectSy'both”biotic*and*gébphysicai"in’”éfﬁféi”’Iﬁwisi"”"W”"ﬂiffﬁf’
increasingly evidené,ras time and attitudes progress, that

"human populations form a living ecosystem, tied to their

rAeﬂ¥i£9ﬂm&&Eﬁﬂ%k4%Speﬂé%Rg:t&jH“F%EmE:tY§E?ﬂﬁ%€xf€fﬁ&k*“*‘f“‘*

regulatory mechanisms as other organisms" (King and Graham

1981:128).
The interrelationship of culture, biome and habitat
cannot be overemphasized in a thorough archaeological inter-

{\3 - pretation of prehistoric cultural adaptations. While diffi-

cult to prove, in my view, climatic change was a causal
factor in modifying thertgéhnologigal, social,randwsettle-
ment'patterns‘of'the San Dieguito-La Jolla transition.
Assuming that the San Dieguito did not migrate from the
coastal region, the evidence convincingly demonstrat®s that

climatic and environmental fluctuation was a/the primary

vt by e

influence upon the change in subsistence practices. There-

‘\M_‘%.. N

fore the other cultural elements discussed above, which are

systematically related, were also likely affected, even if

‘A

indirectly.

The archaeological evidence supports the explanation

that: Significant cultural changes were taking place in the -

w1 oriaes ket W il st T s o s b )
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ecological changes were occurring.

in the context of environmental shift and may be inte:pfeted

as adaptive in naturé. For example, the sharp‘ﬁebrease in
the frequency of projectile points and knives and the coin- - - S
cident introduction of a high propartion of grinding stones

for milling reveals that dramatic cultural adjustments to

The most striking cultural feature that came about at

the onset of the Thermal Maximum was not so much the change

in technology, but a change from a nomadic way of life to
more sedentary settiements. ‘Whether or not this was caused
by a climatic change or other stimuli, the occurrence sig-
naled a major cultural orientation for the area. It is
necéésafy to consider as many pléusible explanations as

possible to account for this variance.

.. : . . - s : E
—--—distinct to be defined as a succeeding tradition; 3) The La—

incorporated new cultural patterns which were sufficiently

.. In order to explain, from the available evidence, the ’ ]
change in cultural tradition that occurred during the time
period being studied, there are four practicable models: 1)

The La Jolla migrated to the coastal strip from inland and

dis- placed the San Dieguito population occupying the
region; 2) The appearance of the La Jolla tradition was a

result of cultural diffusion'by which the San Dieguito

Jolla were an established marine adapted culture on the

I

it sl ki

As‘c‘m]‘ﬁ.&h.;mhuc ool ks, it

coast, contempora-neous with the near—-inland San Dieguito——

people well ‘before 7,500 B,P. In this case the La Jollans

3
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would have gradually moved their settlements with the rise

[

of the Holocene sea level; and 4) The La Jollans were the

samé population group as the San Dieguito who responded to
climatic change through adaptations that are observable in
the archaeological record.

Any of these models Gould explain the cultural

responses to changing environments, although one seems more = =

plausible than the others. The first model, which assumes

the migration of a new population into the area, is not

of conditions required for a probable migration are applied.

_He states that "if the products of the immigrant group not

only reflect borrowed elements from the host group, but
also, as a lingering effect, ptese:ve unmistakable elements

of their own pattern® a migration is likely. The second

.
P

model necessitates an established cultural system inland

’

which acted as the core from which the diffusion originated.

This possibility is refuted by further considerationxpf
Haury's basis for evidénce of outside groups. An external
influence is established: ’
"1) If identificétion of an area is possible
in which this constellation of traits

was the normal pattern, and
2) 1if a rough time equivalency between the

MRS

... 'at home' and the displaced expressions — —

of the similar complexes can be estab-
lished." (p. 1)

Thig is not the case for the La Jolla pattern as neither

their technology nor their burials are evidenced in early

wie b b lbabedaten s

'inland® sites. The third model is not substantiated for

-7116 -
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perhaps 9,000 years ago, the middens deposited 1,500 years
later should reflect a more thofough adaptation to sea
resources than is evidenced. For example, remains of sea
mammals, rays, and vertebraté fish should be present in ‘the

7,500 year old La Jolla middens as they are in the later La

Jolla patterns (Kaldenberg and Hay 1975); b) evidence lndl-

-

cates that estuaries were very uncommon before 8,000 B,.P.

I believe that the weight of evidence supports the '

fourth model. That is, the San Diéguito evolved into the La
Jolla tradition, as there is no present indication of later

San Dieguito patterns elsewhere in California. Also, there

are transitional sites where a tight cultural continuum is

witnessed. The Agua Hedionda site demonstrates a cultural ‘\\

continuum between San Dieguito and La Jolla phases. When

UPROCREE N TR

'y

excavated it was noted that a d1$t1nct La Jolla component
was deposited from surface to a depth of 1. 3z'when
distinct change of its mineralogical content as well as its

topology‘ was shown (Moriarty 1967:555). Felsite flakes and

‘a well made projectile point or biface appeared. Moriarty

{p. 555) continues that:

*The téchnique and pattern appeared Simllar
to those of San Dieguito material, a resem— "

.

blance confirmed by laboratory comparison N -
wWith San Dieguito material recovered from the

were choppers, scrapers, and hammerstones
typical of La Jolla phase I. No variation in
the profile occurred and there appeared to be

an unbroken continuity of occupation from the —

lowest level up through the 'overlying midden
to the surface."
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__Additional evidence of a San Dieguito-La Jolla continuum is
>ap%€rent at the tfangitiqnai Rancho Park North site. A -
radiocarbon dated;s;qﬁéﬁcershous a transition between 8,000~
'5,000 B.P. répresén?éd at-levels 4 to 5. The undisturbed
deposits indicate, froﬁJ;giious fa?tors, that San Dieguito
was ﬁot displaced bdfwééofﬁed to La Jolla during this peri-
od. Raldenberg-(1982:187) states that this continuum “"makes
the exact demarkation between the'SénvDieéuitb and La Jolla

complexes difficult to discern.” It also appears that the

= Eaf3GTTEfc6ﬁffﬁﬁéﬁ:ﬁ%ingfteisttewfbf‘§6ﬁémf661§:althougn to
a lesser degree than the previous San Dieguito tradition.

This report does not profess to detect the explicit

. cause and effect processes relating to the San Dieguito-La

Jolla transition. It is intended to‘stimulate‘an awareness

of the difficulty and the possibility in,archaeologically

assessing the role of environmental change as the causal
factor of prehistoric human behavior. Caution is required
when postulating that climatic oscillation was responsible

for triggering the events evidenced in the archaeologiéal
record. '
It has been noted that "When archaeologists identify

and define distinct cultures in the same spatial locality,

one-succeeding the other,-it-is too often assumed that-

separat lati i dition"

(Carboﬁe 1984:11). It is suggested here that the evidence
supports the probability that the La Jolla tradition

represented the same population group as the San Diéguito
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extend paleoenvironmental reconstruction or the assessment
of human responses beyond the limits of the data .base.
While it’cannot be stated unequivocally that cultural
change was a direct result of climatic infiuence on a large
regional level, tne evidence is strong in this direction.
 The fact .that numerous -traditions representative of the
Milling Stone Horizon, where there were none before,

appeared contemporaneously in southern California, argues

for cTImatrc‘fiCths being responsible for the readaptation.
This model will be supported if paleocenvironmental recon- -
structions’can be developed for adjoining local areas, and

if it is shown in these areas that environmental change
occurred with concomitant cultural transformation in most

A Y
cases, the hypothesis prop051ng that cultural ~change was

caused by climatic shift will be strengthened. The need to
esteblisn further correlations of this nature is evident,
espec1ally for determining the ba31s of cultural varlations
on a systemlc level in a prehistoric soc1ety.

Although no data were found that are contradictory to
the interpretation offered in this report, the conclusions

must be considered with the hope that future studies will

clarify the-model ‘suggested above. ~Nonetheless, it now

I

= f
glll. | e J

[

seems,thaxrunJesshnew4paieeeiimatie—data—eemefto 1
-refute the apparent4impact of the climatic shiftbon culture
in the study area, the Thermal Maximum cannot be ruled out

as a primary impetus of change in the cultural patterns from
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 APPENDIX

774§6E§e-ﬂbof §¢f'persi— Théséﬁsé;éﬁéfsrfollow the same general

The following appendix contains the dimensional analy-
sis of all lithic assemblage specimens from Otay Mesa. An
attribute variance study or percentage analysis is not
intended. Descriptions of each representative tool type are
-given previous to the tabulational data in order that a per-
spective of each classification can be presented before-
hand.

Discoidal Scrapers - Virtually all of the discoidal scrapers

are made from large flakes which have been reduced by vary-
ing-degrees. - They are-ovoid-in-outline and plano-corf®ex in -
cross—section. . The top surfaces are usually trimmed off by
percussion flaking and all are retouched around their peri-

meter, either partially or completely, sometimes by pressure
flakirig. Some of these specimens are domed and/or beaked.

(see Figure 24).

morphology as the discoids, however there is usually a more
pronounced dome and some specimens are semi-circular in per-
imeter. The working edge-angle on horse-hoof scrapers is
not as acute as on the discoids, and often approaches 45
degrees. These specimens are more commonly broken than
other scraper types.

Planes - The push-plane or scraper-planes are one of the _
most characteristic tools. in San Dieguito assemblages of all
phases. They are all percussion flaked core tools, and as

il

stated in Rogers (1966:163) "Some may actually “be cores
which were put to secondary use as planes. Their working
edges are usually about 90 degrees. The bottom is . flat with
the sides and top forming a highly arched convex surface
(see Figure 22). :

’ N~
Beaked Borer/Gravers - The gravers in the assemblage occur
in various shapes (Figure 23), the most common being plano-
convex in cross section. The majority are made from amor-
phous flakes by percussion technigue and pressure flaking
was apparently employed to form a sharp point on one end. A

Some of the specimens may have been used for scraping as
well as engraving as it appears that other edges were worked
besides the beak which suggests a compound tool.

‘Hammers - These stones are generally sphercidal shaped with
a high degree of battering on their previously angular

edges. They may have been used as cores or chopping tools
before their use as hammers which resulted in rounding of
the edges (see Figure 18). It is unlikely that these
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_knapping. They seem to have been used for a pecking func-

tion. The dimensions of these tools are fairly standard- :
ized, most of them being fist-size. Some of ghem suggest. . : -
prolonged use. ) ‘

Ovate Bifaces - These*specimens are more or less diqgggsal
to slightly elongate in outline and are lenticular i ross-
section. They are made with a well-controlled percussion
flaking technique. None of these objects seem to be derived
from thick flakes, but. appear to be core tools. Since they
occur in association with knives it may be assumed that they
were probably used for scraping rather than knife-like
cuttlng."

Knife/Points - It is difficult to determine whether any of
these bifaces may have been used strictly as projectile
points. The specimens in Figure 19 might be considered as
points because of their thin cross-section, although none of
- —them are complete. The pieces in the collection that are
decidedly knives are generally thick in cross-section and “
rounded on at least one end (see Figure 20). They are made . I
by a well-controlled percussion flaking technique with .
pressure flaking used for retouch in some cases. Almost all
of the complete specimens exhibit some remnant 'of a striking =
platform at one end demonstrating that they were fashioned
from large flakes as opposed to a core preform.

PRIR S

Cores - The cores are represented by two basic shapes; amor-
phous cores which have flakes removed from a number of

faces, and prepared-platform cores. A few of the prepared—

P TR

platform cores may be classed as tortoise cores because of
. the sophisticated pattern that was followed while removing
flakes. This technique produced a form that resembles a
hemisphere-shape in the outline of the flaked sides meeting
the side opposite the platform. A fey of the specimens are
entirely devoid of cortex.

Chopping Tools ~ All of the choppers from the Otay site are
bifacially flaked. They appear to have been made from
either angular river cobbles or macro-flakes by percussion
technique. The specimens made on flakes often display
flaking around the entire perimeter and virtually all of
these objects have some percentage of cortex present.

Manos - All of the manos are made from well pounded cobbles—
of granitic, feldspar, or gritty sandstone material. They

~are bifacially ground in all cases with varying degrees o

‘smoothness on the faces. They are remarkably uniform in-

size and weight. There is a distinct reddish stain on five

of the specimens which may suggest the type of material that

was worked. e

Ve ‘L . TR TRT LA S IR R e TN A e R e \Lu#{ulmtmfﬁi‘vw}mll.qr\wm
P preshbat e !
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nts show a
high degree of smoothing on the surface that exhibits a
depression. Four of the fragments are from tabular shaped ' i
metates while the remaiﬁing piece seems to be from a deep , T
basined object. Four specimens are made from hard sand-
stode and the fifth, deep basined fragment from feldspar. =
All of the pieces suggest prolonged use. )

Retoucheggflakes - These flakes show varying degrees of ]
retouch, mostly by well controlled percussion flaking and in <
some cases pressure flaking. A large percentage of these 2
pieces have an observable amount of use-wear- that has round-—— ———
ed some {of the edges. Although many of the specimens have . - . . .=
edges that were purposely re-formed, none of them have Z
morphological taxanomic characteristics represented by the
finished tools. They vary is size from small thin flakes to
macro-size. o

ST R I

g

Flakes - This artifact type is by far the most numerous in
the assemblage. A high percentage of the flakes are without
cortex (see Appendix tabulations), which suggests secondary
or trimming stages of ‘lithic reduction. There is a wide
size range represented within this .category. Blades and
"Teshoa"™ flakes are uncommon while most of the specimens
appear to be amorphous pieces resulting from percussion
flaking for trimming purposes. Many of these flakes have a
pronounced bulb of petrcussion produced from striking at a
high angled platform.

b b et o] e

“Flake Fragments - These are identifiable by the presence of .
either a striking platform, bulb of percussion, or a diag-
nostic form of step, hinge, or feather fracturing. The var-
lation in size is similar to that of the complete flakes and-
retouched flakes.

L3

i
7_}
3
&
=
F=d

;
;

Shatter - Unidentifiable as to artifact class but was pro-
bably produced by cultural activity such” as smashing a core .
or cobble with sufficient force to detach some debris.

Hammerstohe - One specimen of this type was recdovered which
Seems to be a rather small, well-rounded river pebble which
exhibits pitting around its entire perimeter.

[y

For the purpose of ‘the following tables:

¥ = mean s = standard deviation

All dlmens1ons given in centimeters

All weights given in grams
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DISCOIDAL SCRAPERS

) T
b
| ;
,, , ‘ )
o L . _ , o
L. 262198069264573259925014676047235839666880 ™M O (N d
h --.-,.-T-.no..-.-..oc-o-o,voo,--..o.o--... . s e (Vo)
o 520223(911540730_.0255592370494516557414410397 ~ o un
‘D 637876342436185243664524642456254444674337 T "N ® 1
b 3 ~— Do : o -+ N ) ]
i i ' 1]
| i
! i 7
0 | |
(2] W W“
e i I
= 000‘4674.,....:785807,,04468957753141145435693158..35 AN m .« &
k L] - . - L] L] .,,. L] L] L] L] L] L] L] * e L L] [ ] L] L] L] L] - L] L] r L ] L] L] . s o L] L] L] L . L] L] . » L] T
8] 2222121221111L211111111122.....‘22211211112111.3 — NN ,..
. S ! , : non
o) , L]
Fn : 7
M w
i ~
o |* —
&) 42636790711505799.73776429372359983840044813 O O - ¢ .
d . L] . [} ] ] L] [ I ] L] . . . L] [ . ] - [ L] [] . [] . L] L] t . . » L] . . L] ¢ o L] L] . L] . [} . 1.1
.m N~ rD.4453.6,43444445444448443444445543..39 435 W oW
| | > o
H W
L 7414201522318649586687397137993009267175_1_527<0 - ™
»)] LA A T T R S S T O S S I S O . s @ . s
= 686676547546367.32546655555658454755557765.90 O OO O -t
'] N
wd : "o
: 1]
™ : ,
2 . : . ,
[$) 21400191324408,75507_723925409526534286145%3..). ~ o
(] MO SPTNT MW ONWOWNSMNSNMAONN O ~O MmN ~OM~NOAMAOOM N™m ONO
T ] ™M un W o~ ~ W [N ~N " NN - O - N~ D et~ = D , N -
el | '
+
bt 3
«

- 125 -



e T

- e . b (G P i o gt
R e LN S R R S i i T

'HORSE HOOFP' SCRAPERS

Artifact #| Length Width Thickness Weight
182 6.3 4.9 2.8 109.6

66 5.5 3.5 4.0 96.7

207 10.2 - 7.7 3.8 308.8

d 57 6.2 6.1 3.8 184.5
51 5.7 4.8 2.6 97.6

14 6.0 5.0 2.9 - - 75.3

— 2 — 7t 5 3.1 1 101.6

- -591 - T 0 6.2 2.9 - - 13750 T S

214 6.0 3.8 3.5 96.6

45. 7.3 5.4 3.3 119.8

211 6.9 6.0 2,2 94.7

49 6.8 3.8 2.6 61.8

- 219 4.8 3.8 2.4 48 _0
62 5.4 4.3 3.6 80.3

154 . 8.3 7.3 4.8 331.2

47 6.3 3.7 3.1 63.6

171 5.7 4 3.5 1.4 33.1
673 8.1 5.4 3.2 12645

98 6.7 5.7 3.7 154.1

218 7.9 6.1 3.6 221.0

13 7.0 5.4 2.7 124.0

130 6.0 5.9 3.9 175.5

90 7.7 - 6.7 3.4 183.0

193 .8.3 5.7 4.1 205.8

36 6.0 4.1 2,2 71.4

661 8.2 6.2 2.1 166.4
202 6.5 4.8 3.2 101.3

X= 6.81 |[X= 5,22 X= 3.14 -}x=132.19
s= 1.17 |s= 1.15 s= .74 s= 72.57
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135
120
124
169
123

48

59
115
136
127
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46
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22

450
118
176
277
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25
145
162

79

91
239
223

68
224
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. BEAKED BORER/ENGRAVERS

Artifact #| Length Width Thickness Weight
. 54 8.0 6.4 2.1 101.2 -}
56 7.1 6.4 3.5 140.4
268 6.8 4.4 4.4 109.7
236 5.1 3.7 2.8 40.6
570 + 8.2 8.2 3.4 198.7
S 86 © 5,7 4.2 2.0 44.7
| 429 6.8 | 6.8 | 4,2 _Va37.yo |l
‘537 11.4 5.4 - 2.0 138.4
71 6.5 4.1 2.0 46.0
187 6.8 5.0 3.7 131.0
204 8.3 5,2 2.9 130.7
33 6.7 4.3 2.6 - 84,1
e 612 7.0 5.6 1.7 58.5
40 5.8 5.6 2.5 77.9
203 4.9 3.9 3.4 - 67.7
463 5.9 4.5 3.5 96.8
108 8.2 7.4 4.4 211.0
16 8.0 4.2 1.2 41.3
209 8.5 3.5 2.3 83.6 .
398 8.0 5.1 1.8 74.3 BT
29 6.0 5.4 2.7 83.5 ol
63 6.4 | 3.8 2.1 49,1
276 5.5 4.5 1.8 37.4
400 5.4 4.3 1.2 19.1
213 4.8 4.5 1.3 27.2
349 3.9 2.3 0.9 6.9
433 4.8 | 4.4 1.2} 24,8 | R
509 3.5 3.1 0.5 6.7
7 275 6.0 5.2 3,0 66.4
165 4.6 4.5 . 3.0 80.6
82 5.4 3.9 3.5 60.2
X= 6.45 |X= 4.83] X= 2.5 X= 79.86
s= 1.63 |s= 1.25] s= 1.05 |s= 51.02
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A
HAMMERS
Artifact #| Length | Width | Thickness | Weight _
S.o- 149 7.0 6.4 5.2 '365.5 - j’! o
99 5.6 4.8 3.2 114.3 S
563 6.0 5.1 4.0 l64.3
121 7.1 5.2 6.2 393.3
. 15 8.0 7.7 4.8 '353,3
S 161 7.4 6.3 6.8 472.3
b o128 6.5 4. 5.3 £.2 301, b
- 212 6.9 5.3 4.5 198.9
567 6.5 5.1 4.4 217.6
167 5.5 . 5.1 5.4 231.9
147 5.5 3.8 3.6 115.0
83 6.4 5.9 4.8 234.3
240 6.0 5.2 3.3 129.4
55 6.5 5.1 4.3 209.8
583 5.3 5.3 3.3 111.4
61 6.5 3.5 4.4 123.2
87 7.6 S5 3.9 199.0
166 - 6.8 5.‘3\«*?,“ 2.0 89.5
88 6.1 5.0 2.1 79.1
257 6.3 4.7 1.8 49.8
125 7.3 6.1 4.9 298.5
92 -~ 6.3 5.1 2,2 1 94.9
153 5.6 5.0 4.0 141.7
571 5.5 5.1 3.0 - 134.5
156 5.5 4.9 115.2
X= 6.39 |x=5.28] %= 4.12_  I%¥=197.51} B -
s= .74 |s= ,81 s= 1,33 s=110.8
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CORES
Artifact #| Length | Width |Thickness| Weight
177 6.6 5.9 4,2 .} 163.,3 - | -
221 7.4 6.2 . 4.5 - 184.4
168 . 7.6 6.6 3.4 - 142.0
144 6.4 5.8 4.2 126.1
280‘ 6.4 5.2 B 27-7 . o Bl.l .

96 6.9 . 5.9 4.6 141.9
.81 [ 6.0 t 5.6 | 4,1 [ 131.1 | S
146 5.7 5.2 4.2 151.7
.226 6.9 6.1 3.8 - 142.0
157 5.9 - 5.0 3.9 108.5
152 8.4 7.4 3.7 209.9
143 6.4 6.2 2.8 112.9
237 6.8 4.6 2.9 78.3

80 6.9 6.1 5.6 165.5
138 . 8.9 6.1 3.9 189.,2 )
565 7.0 5.1 2.4 72.1

X= 6.89 [X= 5,81i%x= 3,81 {X=137.51
= .8% |s= .69|s= .82 s= 40,33
Artifact #| Length | Width | Weight |% of Cortex
401 8.2 | 4.3 108, | 20-30 |
519 9.0 - 6.0 132.3 0-10
446 7.3 2.7 31.0 20-30.
541 6.5 5.5 101.5 10-20
604 3.0 2.8 , 8.0 0
462 4.7 3.6 36.2 0-10
458 - 8B.3 3.1 55.8 40-50
142 6.3 3.3 50.1 40-50
X= 6.66 [|X= 3.91|{X= 65.38
s= 2,01 |s= 1.25){s= 43,52
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y MANQS
: Artifact #] Length | Width | Thickness | Weight ’
626 9.2 8.0 5.3 548
628 11.5 10.2 4.3 834
627 11.7 9.4 4.1 . 742
621 10.9 9.0 6.3 965 ‘
630 9.3 8.3 5.5 621
629 12.2 10.2 4.1 812
623 . 9.5 8.1 4.1 498
— 10.2 7.8 5.4 | 687 N
- o @\ “to.s | 86 { 59 | 826 —
7 0.6 9.6 ‘5.2 853
638 12.6 | 11.3 4.8 1111
639 = 12.9 9.0 5.1 955
633 12.8 8.1 5.1 704
— 635— 935 7.8 5.1 752
636 12.8 8.3 5.6 932
631 10.6 9.4 5.5 981
634 12.8 9.6 6.0 1123
625 11.6 7.8 5.0 700
620 11.7 9,7 4.3 792
624 12.0 8.9 4.5 811
%x=11.26 [X= 8.96] X= 5.05 |[X=812.35
s= 1.28 |s= .97 s= .66 8=166.83
METATE FRAGS
Artifact ¥| Length | Width | Thickness | Weight -
. 643 23.0 16.0 5.1 . 1603,5
644 18.5 | 14.3 4.7 1434.0
642 23.5 14.5 | 3.7 '1532.0
. 641 18.5 11.0 }» 7.8 1917.5
| 640 10.6 8.4 3.5 455.2
3 %=18.82 |X=12.84| X= 4.96 |%=1388.44
] s= 5.18 |s= 3,08} s= 1.72 |[s= 552,22
S B HAMMERSTONE
Artifact #| Length Width | Thickness Weight
N I 1s8 | 5.2 | 4.4 3.7 130.7
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Artifact #| Length | Width |[Thickness| Weight |[% of Cortex
461 5.6 4.4 1.5 29.8 30-40
315 3.7 3.7 0.8 8.7 40-50
241 . 4.2 5.1 1.2 21.9 - 0-10
245 4.2 3.2 1.0 15.7 10-20
500 3.9 3.1 1.2 16.5 0-10
179 4.0 3.3 1.6 19.3 0-10
oo} 553 .. 4.3 } 4.0 1.2 1 1i7.4 }  10=20_ §
448 4.9 | 4.5 1.2 2549 20-30. . .
. 447 4.7 5.2 1.2 27.9 10-20
499 - 4.7 2.8 1.0 12.8 0-10
573 4.5 2.7 0.7 9.0 - 50-60
605 4.6 3.7 1.5 22.6 0
| 465 4.4 3.6 1.2 | 15,7 50-60
***** ’ 243 | 5.3 | 6.4 1.6 [ 41.6 50-60-
309 3.2 3.5 0.8 10.1 20-30
250 3.2 5.2 1.0 4 12.1 30-40
651 3.2 4.0 1.0 10.9 0-10
197 4.2 3.1 0.8 9.8 0-10
533 2.2 2.8 0.8 7.2 30-40
482 3.1 - 3.1 0.7 6.1 20-30
477 3.1 2.6 0.8 6.5 0-10
335 3.2 2.4 0.5 4.7 0-10
598 2.9 2.4 0.5 3.8 0-10
335 3.1 2.2 0.5 4.6 0-10
572 3.0 2.0 0.8 1.2 0-10
106 5.9 12,2 1.7 127.6 .90-100
281 5.1 6.2 1.8 55.9 70-80
338 10,9 9.3 2.8 223.5 | 0-10 -
198 9.6 6.6 1.6 99.8 30-40 A :
74 7.2 8.2 2.5 194.0 60-70 5
101 10.6 - 5.5 1.8 - 117.9 30-40 :
615 6.5 5.0 2.0 76.5 90-100 :
75 9.5 13,0 3.0 304.6 - 60-70 3
230 5.4 5.4 1.0 40.9 90-100 :
547 4,7 3.9 1.1 21.5 90-100 ]
208 4.9 3.7 0.8 17.3 90-100 ;
341 3.3 3.4 0.7 , 8.5 90-100 !
44 11.8 10.5 2.0 206.5 30-40 i
285 4.8 5.3 1.3 26.7 0 i
. 290 4.5 4.5 1.3 ~—24.5 0 E
307 5.4 5.4 1.4 40.4 0 ;
4. _303 5.3 5.5 1.8 52.9 0 :
288 5.1 7.2 1.4 43.0 © 0 ;
. .26 4.8 5.9 1.9 62.9 0
297 5.6 4.9 1.2 43.6 0
g 291 s.t " s.6 t 2,3 | €38 {0 |
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418
438
395
449
351
464
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560
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444
339
T 363
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427
387
402 -
113
347
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411
%8s
399
410
396
669
389
264
601
417
305
278
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Artifact, #| Length | Width |Thickness| Weight |% pf Cortex
158 4.9 4,2 1.3 26.7 10-20
137 6.1 5.1 4.5 110.9 , 40-50
394 7.3 6.0 2.3 92.4 10-20
229 6.5 4.4 1.5 46.6 10-20
: 390 | 4.0 3.7 0.6 10.5 0-10
610 J 3.3 | 4.4 1 1.6 25.0 30-40
368 ™ 4.2 3.8 1.1 17.0 10-20 -
617 5.8 | 8.5 1.8 83.2 0
607 8.5 7.0 2.1 95.8 0-10
525 . 6.1 3.0 1.3 28.2 0
261 8.1 4,0 1.8 68,0 10-20
190 5.2 5.6 0.9 19,5 0
576 & {30 0.7 . 7.9 | e0-70 B
471 4.0 1.9 0.5 4.1 0
354 4.9 3.0 0.8 8.4 0 :
528 7.3 6.5 2.8 97.2 30-40
445 5.4 5.1 1.8 54.0 0
671 4.9 4.3 1.5 25.9 0 -
386 3.5 5.6 1.1 14.6 10-20 5
255 7.8 6.0 1.5 44.5 10-20 ;
555 5.9 4.4 2.0 52.7 10-20 i
538 .1 4.4 1.0 20.5 0-10 £
228 Jg.o' 5.8 1.1 °|¢ 35.8 0-10 3
527 | 5.2 4.8 1.3 37,0 0=10 2
258 6.4 3.8 0.9 27.5 50-60 3
178 6.8 8.1 - 2.0 102.2 0-10 i
256 9.3 4.7 1.6 71.7 0-10 2
19 5.4 5.0 1.2 24.8 10-20 :
273 5.7 6.4 2.1 78.8 10-20 i
252 5.6 3.2 1.8 37.5 20-30 H
323 4.9 5;2(7 1.2 36.9 0-10 :
442 5.6 57 1.8 47.5 20-30 i
551 5.4 | 5.7 1.6 50.2 20-30 3
609 4.4 4.2 1.8 30.7 20-30 3
611 5.0 4.3 1.1 23.8 10-20 :
543 6.8 | 4.2 1.0 25.3 0-10 H
318 6.7 | 6.6 1.9 63.7 0-10" i
431 5.5 4.5 1.7 41.6 40-50 ;
L 282 5.8 L 5.8 | 1.1 |- 38.2 0-10 £
546 7.8 5.0 2.4 80.6 10-20 2
279 6.7 | 6.2 1.3 52.5 0-10 2
582 1.8 4.6 , 4.4 54 -6 0-10 3
536 5.1 5,2 2.2 46.2 10-20 2
| 419 5.0 6.7 1.6 54,7 40-50 1
34 4.9 5.3 1.9 57.3 10-20 =a
107 6.8 4.4 1.5 34,2 - 0~10 ]
o . 3
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Artifact #| Length Width |{Thickness Weight |% of Cortex
507 3.4 ] 2.9 0.9 6.8 0 -
364 3.3 2.8 - 0.7 4,7 0 oy
384 2.3 3.5 0.8, 5.4 ~ 0
577 3.0 3.4 0.6 5.6 A
478 3.1 3.0 0.5 3.8 0
348 2.5 2.8 0.4 3.4 0
659 2'8 R ,,,2,:3,, - - 038, - 423, I DI Q, [ [
486 3.0 | 1.9 0.3 2.2 0 -
479 3.0 2.1 . 0.4 3.5 0
- 584 2.6 2.4 0.9 3.7 0
X= 5.33 [x= 4.39}x= 1.3 X= 33.92 v
s= 8.88 |s= 1.67|s= .81 s= 3%.22
’ OVATE BIFACES -
Artifact #| Length Width |Thickness| Weight
558 5.4 4.4 3.4 58.5
648 /, 6.5 4.8 2,0 59,2
133 6.5 5.8 4.0 120.0
557 6.4 5.1 4.1 110.3
- 170 8.7 7.8 38— 1856
231 7.0 6.6 4.1 l61.4
X= 6,75 |X= 5.75|/%=" 3.57 |%=115.83
s= 09 |s= 1.27|s= .81  |s= 51.93 .
" CHOPPING TOOLS i
Artifact #| Length Width |Thickness| Weight
129 8.1 6.9 7.0 364.3
148 6.4 7.4 3.6 190.1
562 6.3 5.9 4.2 122.5
.4 | 6.8 | 6.4 | 38 | 147.7
60 8.0 9.3 4.4 336.2
200 7.8 6.9 3.5 200.7
27 5.2 7.0 3.8 lesg.1
67 4.8 7.0 4.0 137.0
310 9.8 8.9 4.0 308.4
126 10.7 16.3 7.4, 1 760.3 | -
X= 7.39 {X= 7.59i{X= 4.57 [X=273.5
s= 1,88 Is= 1.42]s= 1.41 |s=191.8
1



Weight

Artifact #| Length Width |Thickness
105 7.1 8.5 2.7 ©170.3 0 -
. 151 5.3 .] 4.1 1.8 47.1 0 -
. 50 6.1 3.9 | -~2.3 | -56:2 0-10
“ 308 4.8 7.1 2.1 ] 91.4 0~10
.233 ‘5.6 ‘5.1 2,0 75.3 - 20~30
422 | 45 L 4.4 .2 28,8} 0
30 8.8 . 5.3 2.4 ‘106.8 0-10 -
103 6.5 6.5 3.1 147.3 50~60
191 6.3 8.1 1.4 92.8 20-30
18 6.0 8.5 2.1. 112.0 10~20
194 6.2 5.7 1.3 58.0 0
186 5.5 7.4 2.1 L9733 | 60-70
95 | 7.4 5.4 2.1 77.6 | 0-10
84 7.2 6.2 2.3 154.0 0-10
238 5.1 5.2 1.8 62.4 - 0
206 4,3 6.9 2.1 76.0 1 60-70
420 4.5 - 4.4 2.4 55.3 50-60 °
521 5.9 6,2 2.1 106.5 0
© 69 3.8 7.5 2.0 65.3 0
72 © 5,9 6.2 2.0 - 105.5 60-70
21 7.3 . 4.3 1.9 68.2 0-10
17 4.7 7.2 2.0 57,2 0
216 5.2 5.0 1.6 52.5 80-90
205 8.4 5.5 1.3 99,4 0
578 7.0 11.9 2.9 253.0 80-90
104 8.4 7.2 2.4 137.4 0
32 6.3 6.1 2.7 107.9 - O=10 - -
155 7.5 6.0 2.8 114.1 . 0
163 10.8 7.6 2.3 260.6 0~10
20 7.0 3.9 3.2 72.0 0
534 3.0 5.3 0.7 . 13,3 0
53 8.6 11.5 3.1 326,0 60-70 _
139 5.6 .1 4.4 1.9 "47.9 0 -
585 2.8 7.6 1.5 23.3 0
295 10.9 5.6 2.1 108,3 0
140 6.7 6.4 - 2.4 103.1 40~50
595 7.2 6.0 1.6 75.5 10-20 g
522 11.1 3.9 1.9 75.3 | 0
260 —+ 6.4 5.7 Z.4 1 719.6 30-40
201 5.6 7.5 2.6 149.6 0
X= 6.43 %= 6.28] X= 2.12 {%=100.25
s= 1,91 {s= 1.81 = ,55 |(s= 63,34

i
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337
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425
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6671

472
330
489
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403
432
608
- 506
246
381

’ Artifact #

591

18.58

®=
8= 23

.5_9"

0.6
x= -1.04
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4,02
s= 1.40]s=

X=

3.0
3.63
1.41

X
s
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