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The Milling Stone Horizon Revisited: New
Perspectives from Northern and Central

California

RICHARD T. FITZGERALD, Garcia and Associates, 1 Saunders Ave., San Anselmo, CA 94960.
TERRY L. JONES, Dept. of Social Sciences, California Polytechnic State Univ., San Luis Obispo, CA 93407.

For nearly half a century, the Milling Stone Horizon has been recognized as an integral element
of California culture history, but representative components have long been thought to be restricted
to the southern portion of the state. Claims to the contrary by D. L. True and a few of his students
Jor the presence of Milling Stone Horizon manifestations further north have not been fully embraced
due to inadequate dating and poor component resolution. In this article, we reassess the previously
scanty evidence for a Milling Stone Horizon presence in northern California, and review data from
nine recently investigated sites that have yielded strong evidence for the Milling Stone Culture in
Early-Middle Holocene contexts north of southern California.

THE distinctive Early Holocene artifact com-
plex commonly referred to as the Milling Stone
Horizon (or Culture) has long been associated
with southern California. First identified by
David Banks Rogers (1929) in the Santa Barbara
Channel, the Milling Stone Horizon was formally
defined by Wallace (1955:219) as a “culture
marked by extensive use of milling stones and
mullers, a general lack of well made projectile
points, and burials with rock cairns.” Although
lacking associated dates, Wallace (1955) was con-
fident that this culture postdated the Late Pleisto-
cene but predated the elaborate and more prolific
cultures of the Late Holocene. He further consid-
ered it a “basic cultural stratum” for southern
California (Wallace 1955:221). This assessment
was bolstered by radiocarbon results that began to
accumulate in the late 1950s and 1960s, when the
Milling Stone Horizon became the focus of debate
over mobility and seasonality (Owen 1964, 1967;
Owen et al. 1964; Warren 1967).

Subsequently, the Milling Stone Horizon has
been considered relevant to issues of optimization
and diet (Erlandson 1991; Sutton 1993), gender
(Hollimon 1991; Jones 1992:22, 1995, 1996; Mc-

Guire and Hildebrandt 1994), mobility (Glassow
1991; Koerper et al. 1991), New World coloni-
zation (Cohen 1977; Erlandson 1994), and the
value of coastal versus terrestrial resources (Jones
1991; Erlandson 1994), as part of processual and
postprocessual research agendas. With some im-
portant exceptions (e.g., McGuire and Hilde-
brandt 1994), these recent considerations have
kept with historical tradition and continued to fo-
cus on southern California, where the culture was
first recognized and where it is most visible in the
archaeological record.

Over the years, a number of researchers (e.g.,
Curtice 1961; Edwards 1968; Chartkoff 1969;
True et al. 1979) has suggested that Milling Stone
Horizon components were present further north,
but these claims were never widely accepted.
Wallace (1978) projected the Milling Stone Com-
plex over the entire state, but provided no empir-
ical evidence for its presence in northern Califor-
nia. In a more commonly accepted synthesis of
northern California culture history, Fredrickson
(1974) ascribed the Borax Lake Pattern, marked
by distinctive broad-stemmed projectile points, to
the Early Holocene. Greenwood (1972) reported
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solid evidence for Milling Stone Horizon compo-
nents at Diablo Canyon in San Luis Obispo Coun-
ty in 1972, but these findings from the south-
central coast did not provoke major rethinking of
the association of this complex with southern
California.

Strong empirical evidence in the form of
abundant tool inventories from well-dated con-
texts was not available north of Diablo Canyon
until more recently. Moratto (1984) reported im-
portant findings from Scotts Valley (CA-SCR-
177) (subsequently published by Cartier [1993])
but ascribed the site to the putative “Paleo-Coast-
al Tradition,” an early coastal culture thought to
predate the advent of milling tools. Generally,
significant data on other manifestations of the
Milling Stone Horizon north of Santa Barbara
County surfaced only after the 1984 syntheses of
California archaeology (Moratto 1984) and pre-
history (Chartkoff and Chartkoff 1984). Several
important synthetic discussions (Erlandson 1994;
McGuire and Hildebrandt 1994) subsequently fo-
cused on the Milling Stone Horizon and employed
data from central California, but other important
findings have been relegated to gray literature and
are not known to broad audiences.

The purpose of this article is to review the
growing body of evidence for the presence of the
Milling Stone Complex in central and northern
California in Early Holocene contexts. At least
nine well-dated Milling Stone Horizon compo-
nents are now known for the area between the
south central coast (San Luis Obispo County) and
Clear Lake in the North Coast Ranges (Fig. 1,
Table 1). The presence of these components
mandates rethinking of traditional northern Cali-
fornia culture histories that do not recognize
Milling Stone Horizon manifestations. In re-
viewing these components, the intent herein is to
refute Pierce’s (1992) assertion that the Milling
Stone Horizon is simply a product of postdeposi-
tional sorting caused by rodent activity. Pierce’s
challenge, while intellectually valuable, obfus-
cates one of the clearest, most important artifact

patterns identified in the archaeological record of
California; thus, it is important to confirm the
Milling Stone Horizon as a legitimate Early Holo-
cene cultural complex that was present throughout
much of western California.

Included in this article is a review of the prob-
lems related to defining the Milling Stone Hori-
zon in northern California and a discussion of the
alternative perspectives on its chronology, the
lifeways it apparently represents, and its spatial
and temporal relationships to other Early Holo-
cene archaeological patterns (e.g., Paleoindian,
San Dieguito, Lake Mojave, and Paleo-Coastal).
It is not our goal to resolve some of these more
complex and contentious issues; rather, it is to es-
tablish a cultural historical basis for further dis-
cussions. The discussion begins with a brief defi-
nition of the Milling Stone Horizon and its tradi-
tional southern California manifestations, and
then summarizes findings from nine central and
northern California locations that have yielded
strong evidence for Early Holocene Milling Stone
Horizon components.

THE SOUTHERN CALIFORNIA
MILLING STONE HORIZON

Although parallels between milling stone as-
semblages in areas of southern California were
drawn as early as the 1940s (Heizer and Lemert
1947; Treganza and Malamud 1950), it was not
until Wallace’s (1955) synthesis that the Milling
Stone Horizon received broad acceptance. A
plethora of salvage excavations conducted during
the period of post-war growth in southern Cali-
fornia resulted in the recognition of generally
similar milling tool deposits from Santa Barbara
County to Baja California. These components
show remarkable homogeneity in tool assem-
blages, with four major geographical subvariants
that have subtle yet distinctive variations in chro-
nology and assemblage composition: Oak Grove
in the Santa Barbara Channel (Rogers 1929); the
Topanga Complex in Ventura and Los Angeles
counties (Treganza 1950); the La Jolla Complex
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Fig. 1. Milling Stone Horizon sites in central and northern California.
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in coastal San Diego County (Rogers 1945), and
the Pauma Complex in the interior of San Diego
County (True 1958, 1980). Cogged stones and
discoidals, for example, are known from the
southern sites but not from the Santa Barbara
Channel area. There are also differences in the
shape of handstones (e.g., loaf versus oval), the
depth of milling slabs (deep basin versus shal-
low), and mortuary practices.

Such variability notwithstanding, the Milling
Stone Horizon, when viewed en masse, seems to
reflect a generalized subsistence strategy em-
ployed by small, widely ranging groups, who re-
lied heavily on the collection and processing of
vegetal resources. The often massive accumula-
tion of grinding implements and low frequency of
bifaces and projectile points are traits that consis-
tently mark Milling Stone Horizon components.
Since 1955, dozens of radiocarbon dates from
such deposits suggest an antiquity of at least
8,000 B.P. for the beginning of the horizon, with
many sites dating between 7,000 and 5,000 B.P.
There are, however, locations where the Milling
Stone Horizon pattern seems to have persisted
into the Late Holocene (Sutton 1993; Erlandson
1994), including the Cajon Pass region of the
Transverse Ranges (Kowta 1969), San Diego
County (Warren 1964), and even some areas of
the Santa Barbara coast (Erlandson 1997). This
persistence highlights an ongoing problem in the
classification of the Milling Stone Complex vis-a-
vis standardized cultural historical nomenclature,
causing some to question its validity and/or use-
fulness in characterizations of Early Holocene
prehistory (Erlandson 1994:45).

Wallace (1955) originally referred to a south-
e California Milling Stone “Horizon.” Willey
and Phillips (1955:33) defined horizon as “a pri-
marily spatial continuity represented by cultural
traits and assemblages whose nature and mode of
occurrence permit the assumption of a broad and
rapid spread . . . archaeological units linked by
a horizon are thus assumed to be approximately
contemporaneous.” They also commented that

“a horizon style . . . occupies a great deal of
space but very little time” (Willey and Phillips
1955:32). Horizon was further seen as distinct
from a tradition, defined as “a (primarily) tem-
poral continuity represented by persistent config-
urations in single technologies or other systems
of related forms™ (Willey and Phillips 1955:37).

While it is clear that the Milling Stone Com-
plex represents a collection of tool types and as-
semblage traits that consistently co-occur, asso-
ciated radiocarbon dates from southern California
indicate a much longer span of time for the com-
plex than can be associated with a horizon, and
its long persistence in some locales suggests it
could be considered a tradition. North of Santa
Barbara County, however, Milling Stone Hori-
zon components seem to be more temporally re-
stricted.

In their discussion of California archaeology
and the Archaic Stage, Willey and Phillips
(1955:133) referred to Early Milling Stone Hori-
zon cultures (e.g., Little Sycamore, Oak Grove).
Earlier, Phillips and Willey (1953:617), borrow-
ing from V. Gordon Childe, defined an archaeo-
logical culture as

an assemblage of artifacts that recur repeatedly as-
sociated together in dwellings of the same kind
and with burials of the same rite. The arbitrary
peculiarities of implements, weapons, ornaments,
houses, burial rites, and ritual objects are assumed
to be concrete expressions of the common social
traditions that bind together a people.

This definition assumes a linkage between mate-
rial culture and social behavior that is fairly sim-
plistic by processual standards, but it nonetheless
has value as a means of classifying artifact types
and traits that consistently co-occur.

For the purposes of this article, we envision
Milling Stone Horizon assemblages that show
significant uniformity across northern, central,
and southern California as representing a single
archaeological culture marked by dense accumu-
lations of milling slabs, handstones, crude core
and flake tools, low frequencies of projectile
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points and bifaces, and cairn burials. The basic
culture also shows some regional variations. We
employ the term “Milling Stone Horizon,”
however, in reference to the historical definition
used in southern California.

EARLY PERSPECTIVES
FROM THE NORTH

True et al. (1979:124) pointed out that evi-
dence for the Milling Stone Horizon in northern
and central California was minuscule compared
to the south. Although milling tools had been
found throughout these regions, there were no
well-dated assemblages north of San Luis Obispo
County that showed the distinctive high frequen-
cy of handstones and milling slabs relative to bi-
faces. True et al. (1979:152) felt the apparent
absence of the Milling Stone Horizon in the
north was due to a historical bias toward the
later, more sophisticated cultures of the Sacra-
mento/San Joaquin Delta and San Francisco Bay,
and that this bias was exacerbated by problems of
visibility and preservation, which add to the dif-
ficulty in locating northern Milling Stone Hori-
Zon sites.

Despite a lack of hard evidence, there was
speculation about the Milling Stone Horizon in
northern California as early as the 1960s. Baum-
hoff and Olmstead (1963:280) suggested that the
Early Horizon of the Sacramento Valley was “a
highly evolved and specialized” variant of this
pattern. Similarly, Whistler (1977, 1980) equated
an undocumented Milling Stone Complex with
Hokan speakers whom he suggested were present
in central California ca. 7,000 B.P. King and
Hickman (1973) proposed that Milling Stone
Horizon peoples from the south coast may have
established colonies as far north as the San Fran-
cisco Bay area. However, archaeological support
for these theories was not immediately forthcom-
ing. Possible Milling Stone Horizon components
were reported by Curtice (1961) in Butte County,
by Edwards (1968) at Thomes Creek in Tehama
County, and by Chartkoff (1969) at Funks Creek

in Colusa County, but none of these locations
produced unambiguous, well-dated components
comparable to those of southern California.

During the severe drought years of 1976-
1977, True and his colleagues conducted surveys
on the shores of man-made Lake Berryessa fol-
lowing exposed wave-cut terraces along its
shores. A number of isolated tool scatters was
recorded, consisting mostly of cobble tools,
scrapers, and hammerstones, along with nine
handstones and six milling slabs. Subsequent
survey of a larger portion of the lake shore re-
vealed more scattered concentrations of cobble
tools and milling equipment. These aggregations
were interpreted as resource collecting and pro-
cessing areas adjacent to major camps (True et
al. 1979; True and Baumhoff 1982, 1985). A
general lack of bifacial tools and a preponderance
of cobble tools, emphasizing scraping, chopping,
and cutting, led to the conclusion that these sites
represented a northern California manifestation
of the Milling Stone Horizon (True et al. 1979).
Dating the assemblages remained a significant
problem, however, and these conclusions were
not fully embraced by many northern California
archaeologists.

EVIDENCE FROM NORTHERN
AND CENTRAL CALIFORNIA

Over the last 25 years, a growing body of ar-
chaeological evidence has pointed to the presence
of the Milling Stone Horizon in northern and
central California during the Early and Middle
Holocene. The first indisputable Milling Stone
Horizon components north of Santa Barbara
County were reported by Greenwood (1972)
from Diablo Canyon (CA-SLO-2 and CA-SLO-
585). No other clear examples were known from
further north until 1983, when Hildebrandt
(1983) attributed an Early Holocene milling tool
assemblage at CA-SCL-178 to the Milling Stone
Horizon.

Probably the most significant component north
of Diablo Canyon is CA-SCL-65 (Fitzgerald
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1993). As discussed below, this site yielded a
classic Milling Stone Horizon assemblage, com-
plete with burials marked by cairns of milling
tools. Subsequently, Rosenthal et al. (1995) re-
ported a well-dated Milling Stone Horizon com-
ponent from CA-LAK-1682 in Lake County,
marking the northernmost example of the cul-
ture. Collectively, there are now at least nine
well-documented examples of the Milling Stone
Complex known from central and northern Cali-
fornia (Fig. 1, Table 2). Each of these compo-
nents is discussed in detail below, in the order of
their discovery and reporting.

CA-SLO-2

CA-SLO-2 is one of two sites from Diablo
Canyon that produced Early Holocene radiocar-
bon dates and associated milling stone assem-
blage. Because it also yielded very old radiocar-
bon dates on marine shell, it has been widely
recognized as a location of early marine resource
exploitation, which has tended to overshadow its
fairly substantial Milling Stone Horizon compo-
nent. The site is an extremely large, complex
shell midden located on a marine terrace at the
mouth of Diablo Creek on the rocky coast of San
Luis Obispo County (Fig. 1). At the time of its
discovery in 1947, it was estimated to cover an
area of about 320 x 400 yards (102,400 m.?)
(Greenwood 1972:5).

In 1968, Greenwood (1972) excavated 109
m.” from this deposit, exposing 54 burials. The
midden was 340 cm. deep, multicomponent, cul-
turally stratified, and partially mixed. Green-
wood (1972:4) ascribed the Milling Stone Hori-
zon component to the lowest site levels (230 to
340 cm.), although the distinctiveness of the
component relative to other site materials is sup-
ported only modestly by the site data. Uncor-
rected radiocarbon dates of 8,960 + 190 and
9,320 + 140 B.P. (Greenwood 1972) were ob-
tained from abalone shell and bone samples from
the 290 and 320 to 330 cm. levels, respectively,
but no chronometric data delineated the supposed

Milling Stone Horizon/Hunting transition at 230
cm. (Table 3). However, Moratto (1984:107)
argued that the earliest site levels mark a pre-
Milling Stone Horizon (Paleo-Coastal) compo-
nent, and indeed, no slabs or handstones were re-
covered from below 290 cm. (Table 4).

These conflicting interpretations are the result
of stratigraphy that has been clearly impacted by
a variety of mixing agents, especially small, bur-
rowing animals. While it is clear that handstones
were most abundant in the lower third of the de-
posit and Early Holocene radiocarbon dates were
recovered from these same levels, the full Mill-
ing Stone Horizon assemblage is neither discrete
nor well-defined. Pestles are significantly more
abundant above 230 cm. (although not entirely
absent below) and handstones increase below this
depth. Other artifact types, however, show even
more confusing distributional patterns (Green-
wood 1972). For example, Contracting-stemmed
points, which are generally restricted to the Early
(3,500 to 600 B.C.) and Middle (600 B.C. to
A.D. 1000) periods, were found as deep as 310
cm., while the only eccentric crescent recovered
from the site was in the 30 to 40 cm. level.
Curved shell fishhooks were found no deeper
than 190 cm., which is consistent with their gen-
erally accepted Middle and Late period dating.
Overall, some attributes of artifacts from the
lower levels are consistent with Milling Stone
Horizon assemblages, but the component suf-
fered from vertical intrusion of materials from
later site occupations (Greenwood 1972).

A detailed analysis of the fish remains from
the site (Fitch 1972) showed that Milling Stone
Horizon inhabitants fished, but they also appar-
ently hunted sea mammals and deer. However,
Greenwood (1972:50) felt there was little signifi-
cant vertical or temporal variability in faunal re-
mains other than increasing importance of fish
through time. Fitch (1972:115) argued that dur-
ing the Milling Stone Horizon occupation, people
targeted species that could be found under ex-
posed rocks at low tide and caught by hand, and
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Table 4

VERTICAL DISTRIBUTION OF ARTIFACTS FROM THE LOWER LEVELS OF CA-SLO-2*

Class A Class B
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notched (230-340 cm.).

* From Greenwood (1972).
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that they also used some type of shore-based
trap.
CA-SLO-585

CA-SLO-585 was the second site at Diablo
Canyon to yield Early Holocene dates and typical
Milling Stone Horizon tools (Greenwood 1972).
The deposit is situated 370 m. inland on a small
bench, where site loci 6A and 6B were identified
on opposite sides of a small unnamed creek. The
most meaningful information comes from Locus
6A on the east bank. A total of 39.4 m.® was ex-
cavated by hand from 11 units that reached a
maximum depth of 210 cm. Backhoe excavation
of an additional 30.0 m.?yielded artifacts from as
deep as 250 cm. Vertical provenience for mate-
rials recovered by backhoe was limited to 0 to
130 and 130 to 250 cm. blocks. Uncorrected ra-
diocarbon dates of 7,370 + 150 and 7,520 +
170 B.P. (Greenwood 1972) were obtained from
red abalone (Haliotis rufescens) shells from the
160 to 170 and 120 to 130 cm. levels, respec-
tively. A more recent date of 5,100 + 110 B.P.
(Greenwood 1972) was obtained from 160 ¢cm.,
which led Greenwood (1972:4) to ascribe only
levels below 180 cm. to the Milling Stone Hori-
zon. Clearly, however, the vertical distribution
of radiocarbon dates reflects vertical disturbance.

The cultural deposit was situated in an an-
cient alluvial fan on an uplifted marine terrace.
The uppermost soil stratum was a typical black
“A” horizon, but below 180 cm., the project
geologist identified unusual brown strata with
coarse-grained debris that appeared to represent
catastrophic, cloudburst-induced debris flows
(Greenwood 1972:56). As with CA-SLO-2, stra-
tigraphy and component definition are clearly
problematic. Controlled excavation data are
available only for the levels between 180 and 220
cm., although backhoe trenching extended to 250
cm.

Slabs and handstones were more numerous at
the base of this deposit than they were at CA-
SLO-2, and no mortars or pestles were found be-

low 150 cm. However, slabs and handstones
were also abundant in the upper site levels, al-
though pestles outnumbered handstones by a
ratio of 8:3 in the more recent levels (0 to 90
cm.) (Table 5). In the Milling Stone Horizon
component itself, slabs (n = 5) and handstones
(n = 14) outnumbered points (n = 1) and bifaces
(n = 7) by a ratio of 2.4:1, which is consistent
with the general Milling Stone Horizon pattern
(see Basgall and True 1985). The component
also included flake and core tools, hammer-
stones, pitted stones, spire-lopped Olivella beads,
two bone tools, and a grooved stone net weight.
The latter is more common among Middle and/or
Late Holocene assemblages and may reflect in-
tercomponent mixing. In general, however, the
CA-SLO-585 assemblage is more consistent with
the Milling Stone Horizon pattern than CA-SLO-
2, probably as a product of better stratigraphic
integrity.

CA-SCL-178

The Metcalf site (CA-SCL-178) was excavated
by E. G. Stickle for the California Department of
Transportation in anticipation of the rerouting of
Highway 101 in southern Santa Clara County.
Between 1979 and 1981, and the results were
subsequently reported by Stickle (1981) and Hil-
debrandt (1983). The site is located at the base
of the Diablo Range on a small alluvial fan about
82 m. above sea level. This location overlooks
an extinct freshwater marsh system designated
Laguna Seca by Spanish explorers. It is situated
35 km. south of the historical shoreline of San
Francisco Bay and 32 km. inland from Monterey
Bay.

Stickle (1981) estimated the total size of the
site to be 69,476 m.’ and its depth to be 9.5 m.,
but few cultural materials were recovered below
6 m. (Hildebrandt 1983). A total of 169.3 m of
deposit was excavated by Stickle, from which
four components (I through IV), spanning most
of the Holocene, were isolated. The field strate-
gy emphasized stratified random sampling, which
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did not allow the investigators to focus efforts on
portions of the deposit that yielded the most
promising and/or informative materials. This
statistical approach proved to be ill-suited for
data recovery at this site due to the depth of the
deposit and the prohibitive logistical and mone-
tary costs associated with deep excavation. As a
consequence, the Milling Stone Horizon compo-
nent was never thoroughly explored or delin-
eated.

The depth and complexity of the deposit at
CA-SCL-178 is due largely to its location in an
alluvial fan. The Milling Stone Horizon compo-
nent was buried under several meters of alluvi-
um. Sediments containing the milling tools were
found to have migrated and redeposited laterally,
making any direct correlation of cultural hori-
zons with discrete soil strata impossible (Halten-
hoff 1983). This problem was exacerbated by
the use of random sampling and the lack of broad
exposures (e.g., trenches) which might have bet-
ter revealed the structure of the site.

Owing to the complex geomorphology, Hil-
debrandt (1983) chose to lump all the cultural
materials found beneath one clearly defined soil
stratum (IVA3b) into Component I. A total of
69 m.? of sediments represented Component I,
from which eight handstones, six cores, 16 uti-
lized flakes, a chopper, a notched and grooved
stone, and a bone awl fragment were recovered.
Despite poor bone preservation, 130 faunal ele-
ments were identified (excluding bones of small,
burrowing animals). The assemblage was domi-
nated by cottontail/brush rabbits (NISP = 53;
41.5%), jackrabbits (NISP = 31; 23.8%), mule
deer (NISP = 14; 10.8%), and bony fish (NISP
= 11; 8.5%). Mussel, clam, and Olivella shell
were also identified in Component I, suggesting
that a wide range of animal resources was uti-
lized by the earliest site inhabitants, and that for-
ays were made to the coast.

This modest collection of artifacts and faunal
remains produced four dates from small charcoal
samples taken from levels that also produced

debitage, bone, and shell. These samples pro-
duced uncorrected dates ranging from 9,960 +
500 B.P. to 8,400 + 300 B.P. (Hildebrandt
1983) (Table 3). Three samples from Unit 13
were in correct stratigraphic order, while a
fourth (which yielded a date of 9,190 + 600
B.P.) came from a depth of 750 cm. in Unit 704
(Hildebrandt 1983). Unfortunately, there is am-
ple reason to question the association of the dates
with the artifacts, so establishing a precise age
for the Milling Stone Horizon component at CA-
SCL-178 is not possible. Regrettably, a hearth
feature discovered in Component I at a depth of
4.6 m., containing ample charcoal, burned bone
and shell, fire-cracked rock, ash, “burned earth,”
and two handstones, was never dated (Fitzgerald
1983).

Problematic absolute dating aside, the fre-
quency of milling slabs and handstones relative
to mortars and pestles by component strongly
supports a Milling Stone Horizon affiliation for
Component I. The absence of mortars and pes-
tles in Component I contrasts with three hand-
stones, one milling slab, eight mortars, and eight
pestles recovered from Components II through
IV. A similar disparity is evident among the
ratio of projectile points between Component I
and the rest of the site (0:7). The low frequency
of points, absence of mortars and pestles, and
overall dominance of handstones in Component
I are consistent with the established definition of
the Milling Stone Complex.

CA-SCR-177

CA-SCR-177 is located in Scotts Valley, 6.4
km. north of Monterey Bay on the northwest
edge of a small, inland valley, about 200 m.
above sea level. Archaeological investigations
began there in 1980 and continued off and on
through 1987 (Cartier 1980, 1992, 1993). This
site was the focus of a series of test excavations,
followed by two major data recovery excavations
in 1983 and 1987. Initial testing in 1980 re-
vealed a large, multicomponent deposit (Cartier
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1980). Although the exact volume excavated
from the site remains uncalculated (over 200 m.?
were hand-excavated during the 1983 excavation
alone), seven years of investigation yielded over
14,000 artifacts (Cartier 1993). This large as-
semblage included a single eccentric crescent of
the type widely identified with Early Holocene
archaeological complexes (e.g., San Dieguito,
Lake Mojave), and a poorly defined Paleo-Coast-
al Tradition component (Moratto 1984).

The soils at CA-SCR-177 were characterized
as a complex series of highly acidic and sandy
loams divided into six horizons (Cartier 1993).
The deepest horizons included fragipans, a series
of alternating stratigraphic bands representing
episodic saturation of soils with groundwater.
These unusual features lent an appearance of
stratification to the deposit, but these apparent
layers actually were of postdepositional origin
and provide little assistance in defining the cul-
tural stratigraphy (Erlandson 1994). The six soil
horizons were remarkably homogeneous and
demonstrated no correlation with the culture his-
tory of the site.

In the final report on CA-SCR-177 (Cartier
1993), the site assemblage was divided into three
cultural patterns and five phases. Classification
was aided by 37 radiocarbon dates obtained from
wood charcoal, which suggested an occupational
sequence dating back as early as 13,500 B.P. and
persisting until approximately 300 years ago.
Twenty-eight of these radiocarbon determinations
were pre-5,000 B.P. However, the accuracy of
the radiocarbon chronology from Scotts Valley is
clouded by questions about the cultural origins of
the charcoal samples used for dating and poten-
tial problems with “old wood” (Jones 1993:19).

Despite these problems, it is evident from the
large assemblage of ground stone and cobble
core tools that the site is dominated by a compo-
nent marking the Milling Stone Horizon. The
assemblage included 62 handstones, 27 milling
slabs, 22 hammerstones, two anvils (i.e., pitted
stones), four abraders, and two pestles.' Also

recovered were numerous choppers, as well as
pecked and battered cobbles. This assemblage
demonstrates remarkable typological cohesive-
ness and, in contrast with the radiocarbon rec-
ord, shows no evidence of Middle or Late Holo-
cene occupation; for example, none of the
stemmed projectile points that commonly domi-
nate Middle and Late Holocene tool inventories
(often in prolific numbers) were recovered. It
should be emphasized, however, that overall dat-
ing and component definition are lacking at CA-
SCR-177, and a Milling Stone Horizon compo-
nent cannot be adequately defined with the site
data; thus, the absolute chronology of the site is
suspect (Cartier 1993).

The most provocative evidence for a Milling
Stone Horizon component at Scotts Valley was
found during the 1987 excavation when “a small
rock cluster comprised of pieces of three milling
stone (metates) was discovered . . . charcoal se-
cured from the matrix surrounding this feature
produced a radiocarbon date of 10,650 + 180
years B.P.” (Cartier 1993:220). Taken at face
value, these artifacts represent one of the earliest
Milling Stone Horizon manifestations in North
America. However, as Cartier and others have
noted, the association between the radiocarbon
date and the small cairn of slabs is questionable
because the charcoal that yielded the early date
was gathered from sediments 20 cm. beneath the
slabs. It has also been suggested that the milling
slabs, one of which was found resting on edge
(end up) may have been placed in a pit that was
intrusive to the earlier stratum (Fitzgerald 1993:
99). On the other hand, the deliberate construc-
tion of this small cairn could indicate a grave
marker for a burial that subsequently decom-
posed. Soil acidity was so high at the Scotts
Valley site that no organic materials were pre-
served.

CA-SCL-65

CA-SCL-65 was excavated as a salvage proj-
ect in the spring of 1973 by a group of volun-
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teers directed by Chester King and Linda King.
The site is situated at an elevation of 156 m. in
rolling hills on the northwestern margin of Santa
Clara Valley (Fig. 1). The deposit sits on a low
alluvial terrace adjacent to Saratoga Creek, a
large perennial stream that drains the eastern
flank of the Santa Cruz Mountains. Working on
weekends, the volunteer group excavated 20 3 x
5 ft. (0.9 x 1.5 m.) units and a 2 x 50 ft. (0.6 x
15.2 m.) trench, for a total recovery volume of
26 m.’> Unfortunately, the site was graded after
the second weekend of work, but several mem-
bers of the crew were present during the grading
and they managed to collect 678 artifacts (29%
of the total site assemblage). Following cata-
loguing, all of the field records, photographs,
and artifacts were curated at West Valley Junior
College, where they and the site were forgotten
for over a decade. Following transfer of the arti-
facts to San Jose State University, the collection
was analyzed by Fitzgerald (1993).

The site materials included 406 complete and
fragmentary ground stone specimens and 1,754
flaked stone artifacts. Three temporal compo-
nents were identified based on obsidian hydration
analysis, radiocarbon dates, and temporally diag-
nostic artifacts. The oldest component, marking
the Saratoga Creek Phase, was defined by two
burials and a few obsidian hydration readings.
Both burials were marked by cairns of complete
and fragmentary milling tools (Fitzgerald 1993).

The top of the cairn over Burial 1 was 19.5
in. (49 cm.) below the surface. The cairn in-
cluded two handstones, two shaped milling slabs,
one unshaped milling slab, a battered cobble, a
core, and a number of burned fragments of
ground stone. A light stain of red ocher was
found on the grinding surface of one slab as an
apparent grave offering. Bone collagen from
Burial 1 yielded a date of 5,995 + 150 B.P.
(Fitzgerald 1993). Burial 2 was found below
Burial 1, in the south sidewall of the same unit
(Unit 3) at a depth of 37 in. (94 cm.). This
burial was also marked by a cairn, with a milling

slab over the cranium. Bone collagen from Burial
2 yielded a date of 6,450 + 160 B.P. (Fitzgerald
1993).

Two other burials were also marked by cairns.
Burial 3, located in the northern half of Unit 3,
had “metates and rocks” covering it. Burial 4,
also marked by a rock cairn, was found 75 ft.
(22.9 m.) away from the others. Its cairn in-
cluded milling tools and a mortar and pestle, the
latter suggesting later interment than Burials 1
and 2. Obsidian hydration results from debitage
and bifaces (not directly associated with the
burials) support a Middle Holocene occupation,
with a cluster between 5.0 and 7.2 microns on
Napa obsidian (Fitzgerald 1993).

The importance of these burials is twofold.
First, they predate the previously known oldest
human remains from the San Francisco Bay Area
by more than one thousand years. Second, and
more important, is their association with cairns
of milling tools, a trait long associated with the
Milling Stone Horizon in southern California
(Rogers 1929; Walker 1951; Peck 1955; Kal-
denberg 1982).

CA-FRE-61

CA-FRE-61 was formally recorded by the
University of California Archaeological Survey
in 1939, but was not subjected to controlled sub-
surface investigation until 1992, when McGuire
completed a National Register evaluation in an-
ticipation of proposed improvements to an adja-
cent highway. The site is an extensive complex
of bedrock milling features, rock art, and surface
artifacts dominated by ground stone. It covers
an area of 56,520 m.> A total of 38.7 m.> was
excavated during the testing project, yielding
over 347 formed artifacts and 6,078 pieces of
debitage. Two major spatiotemporal units were
defined: a horizontally restricted, stratigraphi-
cally inferior, Middle Holocene component
marked primarily by handstones and milling
slabs, dating between 6,000 and 2,500 B.P., and
a more shallow Late Holocene deposit postdating
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2,500 B.P., indicated by bedrock mortars, pes-
tles, and a more extensive flaked stone assem-
blage (McGuire 1995:115-119).

Vertical integrity of the lower Milling Stone
Horizon component is better than at Diablo Can-
yon, although CA-FRE-61 also shows complex
horizontal variability. A single uncorrected ra-
diocarbon date of 5,920 + 220 B.P. (McGuire
1995:115) from the base of the deposit (130 to
167 cm.) on a sample of human bone chronolog-
ically anchors the earlier component, whereas
dates of 2,880 + 60 and 2,360 + 60 B.P. (Mc-
Guire 1995: 115) from above the 100 cm. level
define the more recent occupation. Obsidian hy-
dration results, which include a major cluster be-
tween 4.0 and 10.0 microns on Casa Diablo ob-
sidian, suggest the possibility of an Early Holo-
cene occupation, but the significance of these
readings in absolute time is debatable.

The relative frequency of artifacts marking the
lower site levels (ca. 60 to 167 cm.) is consistent
with the dearth of bifaces in southern California
Milling Stone Horizon assemblages (McGuire
1995:121). Aside from flaked tools (n = 39), the
most abundant artifacts were handstones (n =
25), hammerstones (n = 11), core tools (n = 9),
and milling slabs (n = 7). Only two bifaces are
clearly associated with the basal component. Mc-
Guire (1995) suggested that the hammerstones
may reflect manufacture and/or resharpening of
milling tools, supporting interpretations offered
by King (1967:41) and Erlandson (1994:84).

Faunal analysis revealed a high frequency of
small mammal remains in the Milling Stone Hori-
zon levels, giving way to a dominance of larger
game in the Late Holocene component. McGuire
and Hildebrandt (1994) argued that the heavy
exploitation of small animals reflects an effective
adaptation in which trapping and gathering were
emphasized over the hunting of large animals.

CA-MNT-1232/H Stratum II

Excavated by a University of California, Da-
vis, field school in 1990, CA-MNT-1232/H was

first reported by Jones and Haney (1992) and
subsequently discussed by Jones (1993, 1995,
1996) and Jones and Waugh (1995, 1997). The
site is 1.1 km. from the Big Sur shoreline in
southern Monterey County, and is a relatively
small (3,756 m.?) shell midden situated on a
small bench along the Landels Hill Big Creek
Reserve Interpretive Trail at an elevation of 245
m. (Jones 1995).

Excavation revealed an unexpectedly deep de-
posit (280 cm.) with two discrete layers. Stra-
tum I was a homogeneous, very dark grayish-
brown (10YR 3/2), loamy shell midden that ex-
tended from the surface to 170 cm. Three radio-
carbon dates indicate that this layer contained
partially mixed evidence of multiple occupations
postdating 5,300 B.P. Beneath it was Stratum II,
a distinct, light brownish-gray (10 YR 6/2) mid-
den with a heavy calcium carbonate precipitate.
Four radiocarbon assays dated Stratum II from
6,400 to 5,300 B P., with the most recent date
marking the Stratum I/II interface. Superposition
of the dates indicates that Stratum II marks a dis-
crete temporal component (Jones 1995).

A total of 5.4 m.? of deposit was recovered
from Stratum II, including 2.6 m.? processed
through three mm. mesh, and 0.0035 m.? pro-
cessed through 1.5 mm. mesh. The assemblage
recovered from Stratum II included two complete
Olivella Barrel (B3) beads (see Bennyhoff and
Hughes 1987), a single complete lanceolate pro-
jectile point, a nondiagnostic projectile tip frag-
ment, three cores, two bifaces, three edge-
modified flakes, 19 pieces of chert debitage, five
handstones, two milling slabs, two hammer-
stones, two antler tines, and a bone pendant frag-
ment. Obsidian was absent (Jones 1995).

The Stratum II faunal assemblage was high-
lighted by a dense concentration of mollusc
shells. Column samples showed a heavy domi-
nance of California mussel (Mytilus californianus)
(97.3%), with minor frequencies of barnacle
(Balanus sp.) (1.7%), and purple sea urchin
(Strongylocentrotus purpuratus) (0.5%), which
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were present in such low quantities that they
were probably collected as riders on the mussel
shells. Mean shell size was relatively large, in-
dicating that site inhabitants used a “plucking”
type of collection strategy (see Jones 1996). Ver-
tebrate remains included 40 identified specimens,
dominated by black-tailed deer (Odocoileus
hemionus) (NISP = 27; 75.0%), harbor seal
(Phoca vitulina) (NISP = 3; 8.3%), and gray
fox (Urocyon cineroargenteus) (NISP = 3;
8.3%) (Jones 1995).

The fish assemblage (N = 77) was dominated
by cabezon (Scorpaenichthys marmoratus) (NISP
= 33; 42.8%), rockfish (Sebastes sp.) (NISP =
17; 22.0%), and lingcod (Ophiodon elongatus)
(NISP = 8; 10.3%). Conversion of the Stratum
II faunal remains into meat indices suggested a
generalized diet, dominated slightly by terrestrial
game (32.6%), marine mammals (30.5%), shell-
fish (26.3%), and fish (10.6%). Two pieces of
human bone were also recovered from Stratum
11, one of which showed an isotopic profile con-
sistent with a terrestrially focused, herbivorous
diet (Jones 1996), according to criteria estab-
lished by Krueger (1985).

CA-SLO-1756

CA-SLO-1756, the Salinas River Crossing
site, was excavated in 1995 during construction
of the Coastal Branch Aqueduct, the final seg-
ment of the California State Water Project. The
site was discovered during monitoring of a seg-
ment of pipeline that traverses the Salinas River
in northeastern San Luis Obispo County, approx-
imately 300 m. above sea level (Fitzgerald
1997). It is situated on the south bank of the riv-
er on a small, gently sloping terrace, approxi-
mately seven m. above the current river channel.
The terrace is a fossil landform that lies just
above a 4,000-year-old floodplain (Parsons
1997). The site covers approximately 672 m.”

Cultural materials were present between 30 to
35 cm. below the surface in a nearly homoge-
nous soil horizon containing little organic matter

and a low concentration of artifacts, dominated
by ground stone, cores, and fire-cracked rock.
No shellfish or vertebrate faunal remains were
recovered, other than intrusive rodent bones,
presumably due to poor preservation. Excava-
tion of 28.8 m.? produced one shaped and four
unshaped milling slabs, eight shaped and 14 un-
shaped handstones, four hammerstones, three
smoothing stones, a bi-pitted stone, five projec-
tile points, four bifaces, a knife, a cobble chop-
per, 24 cores, 600 pieces of debitage, and three
flake tools.

Chronological data were obtained from radio-
carbon assays and temporally diagnostic artifacts.
The paucity of organic matter in the deposit
made procurement of adequate material for ra-
diocarbon analysis difficult, but samples were
available from a hearth feature of burned cob-
bles, charcoal flecks, and fire-altered soil be-
tween 70 and 110 cm. below the surface. Be-
neath the cobbles was a very thin, but distinctive,
layer of charcoal. Three soil samples were col-
lected from the feature. From the upper level, a
fraction of burned acorn husk was submitted for
Accelerator Mass Spectrometry (AMS) dating.
This sample returned a calibrated date of 2,800
B.P. which does not conform with the artifact as-
semblage from the site, and probably reflects in-
trusion of a natural botanical specimen into the
cultural deposit. A second AMS date derived
from the charcoal lens beneath the cobbles of the
hearth returned a calibrated date of 6,935 B.P.,
which is much more compatible with the site as-
semblage, since regional data suggest that by
5,500 B.P., the shift from handstones and mill-
ing slabs to the mortar and pestle had been ini-
tiated, coeval with the appearance of this technol-
ogy in the Santa Barbara Channel (Greenwood
1972; Jones 1995; Jones and Waugh 1995; Glas-
sow 1996).

The absence of mortars and pestles supports a
pre-5,500 B.P. date, as does the projectile point
collection, which produced five examples of a sin-
gle type, large side-notched. On the central coast,
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sites postdating 5,500 B.P. commonly produce
prolific samples of stemmed points (e.g., CA-
SLO-175; Jones and Waugh 1995), but these were
absent from CA-SLO-1756. However, side-
notched types have consistently been found to
predate stemmed types (Carter 1941; Greenwood
1972; Pierce 1979). The more recent radiocarbon
date is probably a product of rodent disturbance,
which was apparent in the upper portion of the
feature.

CA-SLO-1756 conforms well with the typical
Milling Stone Horizon pattern of superior num-
bers of large grinding implements relative to bi-
faces and projectile points. Handstones were
present in the deposit in a frequency of 0.7 per
m.’, whereas the frequency of projectile points
was 0.17 per m.> Comparison of all battered and
ground stone tools relative to chipped stone tools
shows the same pattern: 1.26 per m.> versus
0.37 per m.> The ratio of handstones to projec-
tile points is 4.4:1. Perhaps the most significant
aspect of the Salinas River Crossing site is its in-
land location, since the majority of Milling Stone
Horizon sites in the Santa Barbara Channel are in
the littoral zone, as are the other two well-docu-
mented sites in San Luis Obispo County (CA-
SLO-2 and CA-SLO-585). In contrast, the Sali-
nas River Crossing site is situated nearly 30 km.
from the coast, supporting the premise that Mill-
ing Stone Horizon peoples were highly mobile.

CA-LAK-1682

The Crazy Creek site (CA-LAK-1682) is the
northernmost manifestation of the Milling Stone
Horizon yet documented. The site was discovered
by Roscoe and White (1991) during survey for a
proposed wastewater treatment facility, and its
milling stone assemblage was revealed through
subsequent testing (White and Roscoe 1992) and
data recovery (Rosenthal et al. 1995). It is situat-
ed on the floor of Coyote Valley at an elevation of
288 m., 20 km. southeast of Clear Lake. Cultural
materials occur within a very shallow (20 to 40
cm.) natural matrix that overlies alluvial gravel.

The recovered assemblage is dominated by 42
handstones, 35 milling slabs/slab fragments, 29
bifaces, 22 flake tools, and 21 core tools—a clas-
sic Milling Stone Horizon representation. Pro-
jectile points were limited to four large, leaf-
shaped specimens, one fragment classified as a
Borax Lake Wide-stemmed, and three nondiag-
nostic fragments. Chronometric data include two
radiocarbon dates, one at 6,690 + 70 B.P. from
soil humates, and the other at 7,320 + 270 B.P.
from a feature of burned rock and ground stone
artifacts. These were supplemented with 70 ob-
sidian hydration readings on Napa (n = 44), Mt.
Konocti (n = 17), and Borax Lake (n = 9) ob-
sidian. The hydration readings range from 1.3 to
7.5 microns, although the Napa results cluster
between 3.6 and 6.1 microns (Rosenthal et al.
1995).

This wide range suggests a long occupation
and the presence of multiple components, but the
cohesiveness of the artifact assemblage and the
radiocarbon dates suggest that the hydration
readings do not accurately reflect the occupation-
al history of the site. This is a common prob-
lem, in that many of what are otherwise cohesive
Early or Middle Holocene components with good
radiocarbon records yield hydration results that
are inconsistent with the rest of the dating evi-
dence (e.g., Cartier 1992; Jones and Haney
1992; Erlandson 1994). At CA-LAK-1682 and
many other sites, such results probably reflect
the imprecision of obsidian hydration and its po-
tential to obscure or confuse otherwise coherent
site dating. While CA-LAK-1682 may have been
witness to limited use later in time, the site as-
semblage appears to represent a single compo-
nent dating ca. 7,450 to 8,050 B.P.

SUMMARY AND DISCUSSION

In the nearly 20 years since True et al. (1979)
proposed that the Milling Stone Horizon was
present in northern California, empirical evi-
dence has gradually accumulated in support of
their position. Four sites were known by 1984,
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when Moratto (1984) published his synthesis of
California culture history, but the affiliation of
those components with a broader central and
northern California manifestation of the Milling
Stone Horizon has only become clear in the face
of more recent excavation results, particularly
from Saratoga (CA-SCL-65) and Crazy Creek
(CA-LAK-1682). The former demonstrated the
presence of Milling Stone Horizon burial traits
(i.e., interment beneath caims composed partially
of milling tools) in north-central California,
while the latter demonstrated the existence of an
Early Holocene Milling Stone Horizon compo-
nent in the North Coast Ranges.

The assemblages from these nine sites show
strong internal similarity, as well as typological
continuity, with the southern California Milling
Stone Horizon; all produced accumulations of
handstones and milling slabs, high frequencies of
core and flake tools, and low yields of bifaces
and/or projectile points—a pattern that is typical
of the Milling Stone Horizon. Aside from flake
tools, handstones were the most abundant artifact
at nearly all of the northern and central Califor-
nia sites, with CA-SLO-2 representing the only
exception. Ratios of handstones to projectile
points range from 25:0 at CA-FRE-61 to 2.5:1 at
CA-MNT-1232/H.

From all nine sites combined, only 40 projec-
tile points were reported, including 10 from CA-
SCR-177, where component resolution was poor.
Two point types dominate: large lanceolate or
leaf-shaped types that were best represented at
CA-MNT-1232/H and CA-LAK-1682, and large
side-notched types from CA-SLO-2, -585, and
-1756. One highly fragmentary Borax Lake
Wide-stemmed specimen was recovered from
CA-LAK-1682, but it was outnumbered by large
lanceolate examples. A few Contracting- and
Square-stemmed points were found in the Milling
Stone Horizon levels at Diablo Canyon (Tables
4 and 5), but they were heavily outnumbered by
the side-notched points, and were probably intru-
sive.

The exclusive occurrence of side-notched
points at the Salinas River Crossing site (CA-
SLO-1756) suggests fairly strongly that this type
is part of the Milling Stone Horizon expression
in San Luis Obispo County. Lanceolate or large
leaf-shaped types, on the other hand, are consis-
tent with Rogers’ (1929) original description of
the Oak Grove milling stone variant in the Santa
Barbara Channel, and our inclusion of the side-
notched among the Milling Stone Horizon inven-
tory is likely to stir concern and/or doubt among
some culture historians. Side-notched types are
commonly thought to date no earlier than the
Middie Holocene, especially in the Santa Barbara
Channel. Nevertheless, the San Luis Obispo
County examples add to a growing body of data
that suggests greater antiquity than previously
suspected for this type.

True and Beemer (1982:251) assigned large
side-notched points as the only formal point type
representing the Pauma Complex or early Mill-
ing Stone Horizon in San Diego County. Similar
examples are increasingly associated with the
Early Holocene in the southern California desert
(Basgall et al. 1995) and the Great Basin (Hanes
1977). It should be reiterated that projectile
points are a very minor constituent of Milling
Stone Horizon assemblages throughout southern,
central, and northern California, so that the typo-
logical variation, while deserving further study,
should not be construed as a significant sign of
noncohesiveness in the cultural assemblage. The
presence of contemporaneous lanceolate and side-
notched point expressions may also be a function
of the antiquity and durability of the Milling
Stone Complex, as different regional variants
evolved from an earlier, uniform precursor.

Dating the Milling Stone Horizon in central
and northern California is a separate issue. Ra-
diocarbon dates (corrected and calibrated) from
the central and northern sites are fairly consis-
tent, ranging between ca. 6,000 and 9,000 B.P.
In this regard, the Saratoga and Crazy Creek
sites are again important, as the former links a
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Milling Stone Horizon assemblage and cairn
burials with dates around 6,000 to 6,500 years
B.P., while the latter produced an exceptionally
coherent assemblage with reasonably secure dat-
ing at about 8,000 B.P. Dating associations at
the Scotts Valley, Metcalf, and Diablo Canyon
sites are more problematic, although general
stratigraphic distributions at Diablo Canyon sup-
port Early Holocene dating. The cohesive as-
semblage at Salinas River (CA-SLO-1756) is
fairly securely dated to ca. 7,000 B.P.

The upper end of the Milling Stone Horizon
is evident in central and northern California by
the dating of well-established, non-Milling Stone
Horizon complexes such as Windmiller in the
Sacramento Valley (beginning ca. 5,000 B.P.)
and the Rossi Phase on the central coast (5,500
B.P). The earliest antiquity for the Milling
Stone Horizon in central and northern California
is more difficult to determine. The Crazy Creek
site establishes a minimal time depth of 8,000
B.P., but claims for antiquity around 9,000 to
10,000 B.P. from the Diablo Canyon, Metcalf,
and Scotts Valley sites are all compromised by
stratigraphic problems and poor dating associa-
tions (Erlandson 1994). Of these, the Scotts Val-
ley site is least valuable, as artifacts from that lo-
cation cannot be reliably assigned to components.
While the Milling Stone Horizon may prove to
have antiquity in the range of 9,000 to 10,000
B.P., data currently available from some of the
older mixed, multicomponent sites remain prob-
lematic.

Pierce (1992:204) contended that the Milling
Stone Horizon is not a legitimate cultural histori-
cal complex, but that the characteristic concentra-
tions of milling tools, core tools, and hammer-
stones often found at the base of such deposits
are the product of postdepositional downward
sorting of larger artifacts. He argued that these
concentrations, often found in stone lines or
zones (see Johnson 1989), are most common on
hilltops or terraces with little natural deposition,
where postdepositional sorting is most likely to

have had a strong impact on vertical distribution
of artifacts. Pierce’s ideas help explain the dense,
basal concentrations found at many of the central
and northern California Milling Stone Horizon
sites, all of which show evidence of rodent activ-
ity. However, his theories fail to explain the
composition of these concentrations, the typolog-
ical consistency in assemblages from a variety of
settings and deposits, or features.

In central and northern California, the Milling
Stone Horizon has been recognized at both shal-
low, single-component sites (e.g., CA-LAK-
1682) and deeply stratified sites (CA-SLO-2,
CA-SLO-585, and CA-SCL-177). While stratig-
raphy was impacted by rodent activity at the
deeper sites, the distribution of radiocarbon dates
and marker artifacts shows that patterns of time/
depth were not completely compromised at these
locations. Furthermore, the low frequency of
projectile points relative to handstones at a site
like CA-LAK-1682 cannot be attributed to sort-
ing processes, as the deposit was thoroughly
sampled from top to bottom and large numbers
of points were not recovered. The situation was
the same at the Salinas River Crossing site,
where a discrete single component yielded only
a few points, despite hand excavation above and
below an apparent zone of milling tool concen-
tration. Moreover, only a single type was repre-
sented by the five points at the Salinas River
Crossing site. Extensive temporal mixing would
be expected to result in greater typological varia-
tion.

While the Milling Stone Horizon indeed rep-
resents a cohesive pattern in Early Holocene con-
texts, its existence north of southern California
raises broader cultural historical questions. In
California, the Paleoindian culture, while well-
documented elsewhere, is enigmatic. Fluted
points and the remains of extinct megafauna from
Tulare Lake suggest some presence in the state,
perhaps between 12,000 and 10,000 B.P., but no
unequivocal, well-dated Paleoindian Period com-
ponents have yet been unearthed. Uncertainty
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over this culture aside, there are at least four
other complexes that might prove to represent
the Terminal Pleistocene/Early Holocene in Cali-
fornia: the Paleo-Coastal Tradition, the San Die-
guito/Lake Mojave Pattern, the Milling Stone
Horizon, and the Borax Lake Pattern.

In contrast to the Milling Stone Horizon, the
so-called Paleo-Coastal Tradition and San Die-
guito/Lake Mojave Pattern are thought to be
characterized by low densities or the absence of
milling equipment. Both are also suspected of
representing initial human colonization inasmuch
as they represent the oldest known archaeological
expressions in specific regions. The Paleo-
Coastal Tradition, originally defined by Davis et
al.(1969) and subsequently adopted by Moratto
(1984:104) and others, includes CA-SLO-2 and
CA-SLO-585 as two of only three sites thought
to mark the tradition.

Based on his interpretation of the lowest lev-
els at CA-SLO-2, Moratto (1984) suggested that
the Paleo-Coastal Tradition was a pre- or non-
Milling Stone Horizon culture distinct from the
Paleoindian Period, marked largely by accumula-
tions of shell remains. However, the stratigra-
phy at CA-SLO-2 is problematic, and the ab-
sence of milling equipment from the lowest lev-
els of the site is far from compelling. Because
small shell fragments are readily mixed into ster-
ile substrata, the deepest levels in coastal mid-
dens commonly yield little besides shell, regard-
less of their antiquity. A shellfish collecting cul-
ture lacking milling tools will need to be substan-
tiated with a well-sampled, well-dated, single-
component deposit where concerns about site for-
mation dynamics can be put aside. In general,
data supporting the Paleo-Coastal Tradition as
distinct from and predating the Milling Stone
Horizon are weak and contribute to a lack of
clarity over the nature of pre-9,000 B.P. assem-
blages in California.

The Lake Mojave/San Dieguito Pattern in the
southern deserts is more securely defined as dis-
tinct from the Milling Stone Horizon, at least in

the interior deserts. In these locales, Lake Mo-
jave sites are marked by long-stemmed points
and eccentric crescents and do not contain con-
centrations of milling tools typical of the Milling
Stone Complex. On the coast in San Diego
County, there is long-standing debate over the
relationship between the San Dieguito Pattern
and the Milling Stone Horizon, with some re-
searchers (e.g., Bull 1987) suggesting that mill-
ing tools were a constituent of the former.

While this may eventually prove to be true, it
is equally clear that some Early Holocene sites in
central and southern California with long-
stemmed points and/or eccentric crescents do not
include milling stones, particularly the dense ac-
cumulations that typify the Milling Stone Hori-
zon. Many of these are associated with lakes or
estuaries, including the Buena Vista Lake site
(Fredrickson and Grossman 1977), CA-MNT-
229 on Elkhorn Slough in Monterey Bay (Jones
and Jones 1992), and the Duncans Landing Site
(CA-SON-348/H) in Sonoma County (Schwader-
er 1992). Contrary to traditional cultural his-
torical schema and based on radiocarbon find-
ings, these sites do not predate the Milling Stone
Horizon in either its southern or northern Cali-
fornia manifestations. Rather, the two complexes
(Milling Stone and Lake Mojave/San Dieguito)
seem to be largely contemporaneous. Co-exis-
tence may reflect different historical migration
trajectories and/or functional or ethnic distinc-
tions.

In northwestern California, Fredrickson’s
(1974) widely accepted cultural historical synthe-
sis ascribed the Borax Lake Pattern to the Early
Holocene, based largely on findings from CA-
LAK-36 (the Borax Lake site) near Clear Lake.
The Borax Lake Pattern assemblage includes
milling stones, but its diagnostic markers are
broad-stemmed Borax Lake projectile points.
This pattern was subsequently documented more
completely at Pilot Ridge in northernmost Cali-
fornia (Hildebrandt and Hayes 1983), but its full
areal distribution and actual chronology are far
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from established. Hildebrandt and Hayes (1983)
dated Pilot Ridge at no earlier than 6,000 B.P.

Because of poor preservation and serious
problems with site visibility (see True et al.
1979), cultural assemblages marking the Early
Holocene in the North Coast Ranges are very un-
clear. However, the findings from Crazy Creek
and Lake Berryessa, and the absence of signifi-
cant numbers of Borax Lake stemmed points from
Sonoma County southward, suggest that the Mill-
ing Stone Horizon extended at least as far north as
Clear Lake in contexts dating to approximately
8,000 to 6,000 B.P., and probably was present
throughout all of western California.

In general, poor preservation and less exten-
sive inventory work are likely to blame for the
late identification of Milling Stone Horizon com-
ponents in northern California. From San Fran-
cisco Bay northward, the Early Holocene has
long been unknown due to highly acidic soils,
mountainous terrain, and dense forest vegetation.
Annual rainfall is also much higher in the north
than in the south, and alluvial deposition is so
much greater that sites are buried more quickly
and at more prohibitive depths. Sites such as
CA-SCR-239 in the Santa Cruz Mountains pro-
duce materials only 5,000 years old beneath two
to three meters of sterile alluvium (Cartier 1992).
Sites in the Sacramento Valley likewise show an-
tiquity of only 3,000 to 4,000 years three to five
meters below the valley floor.

On the coast, where preservation is usually
improved, so much land has been lost to sea lev-
el rise in northern California that few Early and
Middle Holocene sites now exist. As data have
slowly accumulated over the last 20 years, it has
become increasingly apparent that the hypothesis
advanced by True et al. (1979) that the Milling
Stone Horizon was not restricted to southern
California is being validated, and local and re-
gional cultural historical schema for areas north
of Santa Barbara County not incorporating a
Milling Stone Horizon presence during the Ear-
ly Holocene should be reconsidered.

NOTE

1. One mortar fragment was found at the site, al-
though Cartier (1993) suggested that it may also be a
deep basin milling slab.
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