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Settlement Pattern Change in the Mountains of Northwest
Galzfomm. A View From Pilot Ridge

i

illia.m R. Hildebrandt
#flohn F. Hayes

One of the first attempts to identify prehistoric
$¥scrtloment pattern change in northwest California
was madc by Thomas King (1973, 1974). Based on
filimited data from a serics of upland sites, King

hypothesized that before 3000 B.P.,

the North Coast Ranges were
occupied by small, relatively nomadic
bands of hunter-gatherers, who would
move as complete social groups in
responsetoscasonal game migrations
and shifts in the maturation of seed
and other vegetal erops. Duringthe
late prehistoric and proro-historic
periods, however, social groups were
presumably larger and more
sedentary, with relatively permanent
villages... from which small task
groups might issue periodically to
exploit specific resources {King
1973:7-9) .

King further argued that early sites in the higher

activitics associated with complete social groups,
while more recent sites would contain much more
limited, specialized tool kits. The emergence of
. lowland sedentary villages late in time was thought
E' - to have been made possible through the
development of sophisticated trade networks. “As
trade developedin the Sacramento Valley and North
Coast Ranges, it was possible to move food to the
people rather than people to food” (King 1974:23).

Relying on ethnographicdata from the Chilula,
Sinkyone, Wailaki, and Yuki, Jackson (1976} later

¢levations would have assemblages indicative of

developed a subsistence-settiement pattern model
challenging King’s hypothesis. Jackson’s study
showed that the above groups moved into high
elevations during the summerand setup temporary
villages. These villages would have been manifested
archacologically by a wide range of tool types rather
than the specialized tool kits expected by King.
Due to the strong influence of Jackson’s work,
scrtlement pattern studies progressed very little
through the late 1970's and carly 1980's. Data
collected from large-scale surveys were forced into
synchronic site types, and interpreted using
subsistence-scttlement pattern models desived from
the ethnographic record (e.g., Bickel 1979; Stewart
and Fredrickson 1979; Tamez 1978, 1981). This
approach made no attempr toisolate chronologically
discrete assemblages, creating a data basc incapable
of resting King’s hypothesis orany other diachronic
scheme.

In an attempt to alleviate these problems,
Hildebrandrand Swenson (1982, 1985) proposed an
alternative approach to the interpretation of survey
data. Rather than focusing on “sites,” they traced
the frequency of co-occurrences among artifacts
with presumed functional and temporal
significance. Using dara collected from 1120 site
tecord forms obrained from Mendocino National
Forest and adjacent Bureau of Land Management
lands, they discovered trends not unlike those
originally hypothesized by King (1973, 1974).

most habitats within the study area
were occupied to some degres or
anotherfrom Early Borax Laketimes
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to the present... However, the
distribution and form of these
occupations have not remained
uniform over time and space. This
is demonstrated on 2 general level
by the fact that sites characterized
by manos/metates, non-late projectile
points, and the lack of obsidian are
more frequently found in the conifer
forestathigh elevationsandon ridges
and slopes than sites characterized
by mortars/pestles, lare points, and
greater amounts of obsidian. The
latter assemblages are more
frcqncntlyfoundoutsidcthcconifcr
forest, at lower ¢levations, and in
valleys or nearscreams (Hildebrandt
and Swenson 1985:143).

By measuring the frequency of sites per acre
surveyed within a variety of environmental zones,
it was also found that lowland sites tended o be
concentrated in particular locations, while those of
the uplands were more widely scattered across the
landscape. They concluded from rhese patterns
that carly inhabitants of the region followed a rather
mobile, expansive settlement system favoring high
elevation arcas currently occupied by conifer forest.
Later peoples, in contrast, tended to congregate in
higher densities within the acarn dominated
lowlands. '

Although the work of Hildebrandt and Swenson
(1982, 1985) provided interesting insighrs regarding
prehistoric land-use change, their reliance on site
record data -presented several interpretive
constraints. The most important of these stems
from their inability to distinguish true single
component assemblages from those composed of
artifaces co-accurring inspace butacrual ly deposited
during different periods of occupation. This
difficulty tends to homogenize assemblages by
creating associations thar did not exist in reality,
ultimately blurring important contrases in the
archacological record (c.g., Gunther Barbed
projectile points from a specialized hunting
encampment might incorreetly be assigned to a
residential base if they were discarded next ro

milling equipment deposited by earlier inhabitants
of the area).

The Pilot Ridge Project

An excellent opportunity to solve these
problems emerged when a contract berween Six
Rivers National Forestand Sonoma Srare Universicy

allowed Hildebrandt and Hayes (1983, 1984
excavate 13 upland sites along the Pilot Rj,
South Fork Mountain ridge system (Humboldy
Trinity Counties). The sites ranged in ¢levay
from about 4500-6000 ft (1370-1830 m) and
were located within rather dense, montane fo
habitats (Figure 1). In addition to testing
hypotheses of King (1973, 1974) and Hildebra,
and Swenson (1982, 1985), a major goal of ,
Project was to monitor the influence of Holoce
climatiec change on prehistoric use of upla
habitats. Asa resultofthese concerns, West (19
1987) collected pollen cores from a series of lo
contexts, providing important information for t
paleoenvironmental sequence summarized belg

Paleoenvironmental Setting

West’s Pilor Ridge data, when combined wi
pollen spectra from a variety of other sampli;
locations throughour the North Coast Ranges, shc
that Holocene climatic changes caused shifts in t]
distribution of several important plant species. ]
northwest California, increasing temperatures |
the mid-Holoeene (8000-2800 B.P.)zllowed oaks 1
move upslope 200-300 meters in clevation, creatin
anupland habitat charactrerized by a2 mixed forest
Douglas fir (Psendotsuga mensiesii), oak (Quercs
sp.), and pine (Pinus sp.). Understory association
probably included exrensive upland prairie an
patches of montane chaparral. Such a sctting woul
have preduced high yiclds of acorns, pine nut:
deer, aswell asa high diversity of other economicall
important plants and animals.

After 2800 B.P., and continuing to the present
temperatures cooled and available moistur:
increased. The montane forest lowered, covering
most of the higher clevations, while a mixec
cvergreen forest with ran oak (Lithocarpus densifiora
developed on the lower slopes and within the rives
valleys. Upland resources were reduced both in
terms of abundance and diversity while the lowet
clevations maintained a higher level of productivity
by virtue of possessing an 2bundance of anadromous
fish, acorns, and other plant and animal raxa.

Field Methods

Given the high priority placed on discovering
temporally discrete assemblages, 2 field strategy
specifically designed for shallow ridge-top deposits
was developed with the help of Greg White, Larry
Weigel, and Dave Fredrickson. Over 3,000 linear
meters of one-meter wide transeers were laid over
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the project sites. Within.cach transecrt, 1x2 meter
units were placed between two and three merers
apart and excavated to a depth of 10 cm. Based
largely on the recovery of temporally diagnostic
projectile points fram the transect cxcavations,
probable single-component areas were identificd.
Within these areas, large exposures were excavated
in hopes of finding intact assemblages. The large
exposures combined with the transect units equalled
over 325 cubic meters of excavation.

Whether or not the excavated areas yielded
single-component assemblages was further tested
with the usc of obsidian hydration darta.
Unfortunately, due to the rarity of obsidian in this
region, most of the hydration data was derived from
assoctated debitage and not directly from the cools
themselves. Locations exhibiting clustered rim
readings with values equivalentinage to associated
projectile points were considered good single-
component areas. Locations with large ranges of
variation in hydration or with rim values in conflict
with associated projectile points were thoughcto be
temporally mixed. Over 500 source-specific
specimens were used for this purpose, the vast
majority from the Medicine Lake Highlands
geochemical group.

Chronological Considerations

Three cultural patterns are hypothesized for
northwest California (Fredrickson 1984;
Hildebrandt and Hayes 1984): Gunther Pattern
(200-1500 B.P.), Mendocino Pattern (1500-3000
B.P. [formerly Willits Pattern]), and Borax Lake
Pattern (3000-6000 B.P.). The projectile point
forms used to isolate single-componentareas in the
field are illustrated in Figure 2 (see also Hayes and
Hildebrandt 1985; Hayes 1985). Medicine Lake
obsidian hydration ranges associated wich the
patterns are as follows: Gunther Partern (0.6-2.0
microns), Mendocino Pattern (2.1-3.2 micro ns), and
Borax Lake Pattern (3.3-4.9 microns),
Unforcunately, however, no marterials conducive
for radiocarbon dating were recovered during the
project, making it difficult to evaluate whether the
above hydration ranges actually. correspond to the
calendric dates proposed. -

More recent work by Basgall and Hildebrandt
(1989), however, provides rough verification for the
aforementioned sequence through the analysis of
hydration-radiocarbon correlations for Medicine
Lake Highlands obsidian. Seven data pairings from
the Sacramento River Canyon produced the

following relationship between radiocarbon Ve
and hydration values: Years B.P. =295.12 micronsq
Although precise temperature data is not availah
for Pilot Ridge/South Fork Mountain, gene
climatic maps indicate a mean annual temperar,
of around 10°C (USDA n.d.), almost 5.0°C coo]!
than the 14.9°Caverage recorded for the Sacramcn‘
River Canyon. Usinga 7.0% adjustment per degr
Celsius to correct for the temperature differen
(see Basgall and Hildebrandt 1989:198), applicati
of the Sacramento River Canyon rate to the Pi]|
Ridge/South Fork Mountain data produces resy]
that are reasonably consistent with the origin‘
estimates of Hildebrandtand Hayes (1984): Gunth
Pattern (207-1361 B.P.), Mendocine Pattern (153
3045 B.P.), and Borax Lake Pattern (3159-60
B.P.).

|
|
Artifact Assemblages }

The archaeological data are organized

according to the three patterns listed above. Du
to variable degrees of success in finding sing]
componentareas, twoaddirional categories are use
Borax Lake-Mendocino and Mendocino-Gunthe
mixes. Although mixed, these collections exhib
trends similar to those produced by the non-mixe
assemblages and cherefore strengthen the overal
parterns observed, |

Borax Lake components were found at fou
sites (Table 1). Hydration means range from 3.
4.2 microns and Borax Lake wide-stemmed point
dominate at all locations. The assemblages shoy
little variability across loci and conrain a range ¢
artifacts characreristic of mulci-activity base camps
This interpretationis best supported by the finding
at HUM-573. Within an arca of approximarely 5x
meters, the probable remains of a structure werl
discovered: Structural indicators included a possibls
compacted floor surrounded by at least three pos
holes. Within this small area, a remarkably larg
number of artifacts representing a diversity o
activities was recovered. Theseincluded 12 milling
slabs (two of which were stacked upon one another)
four hand stones, three hammer stones, one anvil
11 edge-flaked spalls, 32 bifaces, 12 flake tools, 1!
cores, nine projectile points, and three cobble tools

Before moving to components conraining
mixtuce of Borax Lake and Mendocino materials, I
is important to report the findings of Sundahl’s
(1988) excavation of TRI-1008. Located along the
Trinity River at Cox Bar, less than 20 miles from
the Pilot Ridge-South Fork Mountain system, the
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duced a Borax Lake Pattern assemblage
dentical to those encountered in the
s. Common ¢lements include Borax Lake
ojectile points, serrated bifaces,
E void flake tools, spall tools, hand stones, mitling
F1abs, cobble tools, anvils, and drills. A large
fiydration sample of Medicine Lake Highlands
E L sidian was also gencrated, yielding a mean value
b £ 5.7 microns (standard deviation of 1.3 microns).
A fror corfecting for temperature (Sayler reports a
E canannual temperature of 13.9°C [Barrerr 1966]),
F-he Basgall and Hildebrandt (1989) rate converts
8 che hydration meantoa calendric date of 5328 B.P.

sitc pro
Mimost i
B intain
i{i-c-swmmcd pr

Based on the combination of projectile point
E frequencies and hydration ranges, Borax Lake-
F Mendocino components were found ar five sites
E (Table2). Onlyone (TRI-240) exhibits the diversity
| of tools found in the clean Borax Lake deposits.
. The remaining components include specialized
" assemblages, composed of projectile points, bifaces,
E. flake tools, and hammer stones. The dominance of
- these forms probably represents the manufacturing
and usc of tools associated with hunting and
butchering game. Clecan Mendocino components
produced comparable results. Discovered at four
sites (Table 3), assemblages are largely restricted
to projectile points, bifaces, flake tools, and
hammerstones (95% of the combined assemblages).

hatbe? ~ LA AL R V) ¥ i
puine types mustratea in Figure 3.

Mendocino-Gunther mixes were found at three
sites (Table 4). Showingaslightshiftinassemblage
composition, only one site exhibits the specialized
assemblage of bifaces, flake tools, and projectile
points. The other two components have 2 minot
presence of milling equipment which includes two
pestles and one hopper mortar -- the first evidence
of acorn-processing technology encountered. A
similar assemblage is represented by the single
Gunther Pattern component area (Table 4). The
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only picce of ground stone recovered from the
deposit was a hopper morear. The remainder of the
assemblage (97%) is composed of cores, bifaces,
flake tools, projectile points, and a single
hammerstone.

When data from all loci are combined into the
general classes of “flaked stone tools and hammer
stones” and “all other tools,” diachronic shifts in
assemblage composition ate clearly illustrated
(Table 5). Borax Lake Parttern areas include a
much greater percentage of artifacts associated with
food processing and maintenance activities (i.e.,
hand stones, milling slabs, spall tools, cobble tools,
and drills) than any occupations assigned to
subsequent temporal intervals. Chi square analysis
of this 2x5 celled rable produces a value of 37.88,
significant at the 0.001 level with four degrees of

freedom.

Summary

Palynological data indicate that during the
interval represented by the Borax Lake Pattern
(roughly 3000-6000 B.P.), the warm climarte of the
mid-Holocene created an upland habitat rich in
cesource abundance and diversity. Excavations by’
Hildebrandr and Hayes (1983, 1984) and Sundahl
(1988) indicate that Borax Lake Pattern tesidential
bases ranged from the terraces of the Trinity River
(1300 ft) ro the top of South Fork Mounrain {5700
fr). As defined by Binford (1980), the nature and
homogeneity of these habitationareas showsa strong
similarity to what would be e¢xpected from a
“forager” approach to subsistence-sertlement
organization. With this strategy, little emphasis is
placed on storage,-and incongruities in the
distribution of resources over time and space are
solved by moving people from places of declining
productivity to areas where foraging opportunitics

Table 5. Combined artifact classes across time.

Hammers/FlakeStone Other Tools Total
Borax Lake 261 52 313
Borax/Mendocino 212 9 221
Mendocino 110 3 113
Mendocino/Guncher 155 10 165
Gunther 30 S| 31
Total 768 75 843
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Figure 2: Diagnostic projectile point from Northwestern California,
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. 12 nced. This approach requires frequent
id:c'hCia! moves by theentire social unit, resulting
o ggcncralizcd assemblages and homogeneous

ALt . .
- cment structure observedinthe archacological

After 2800 B.P. the climate cooled and
Wifective moisture increased. Beeause of this
e nge, montanc forest began to dominate the
s resulting in 2 significant decrease in the
W adance and diversity of economically important
Pa‘nts and animals. Probably in response to this
¥iangc, use of the Pilot Ridge-South Fork Mountain
Rtea became increasingly specialized. In contrast
% the Borax Lake Parrern residential bases,
endocino Pattern occupations arc represented by
E flaked stone ool assemblage probably associated
Wwith the cxploitation of game. As evidenced by the
[Gunther Pattern assemblages, this narrow use of
[he uplands appears to have continued though the
flatc period into historic times.

iStorage, Sedentism, and

E~.

PN\ on-Egalitarian Society

Given these patterns, it is likely that lowland
subsistence scttlement strategics also changed. The
" decrease in upland resource abundanceand diversity
" may have required an inctease in the productivity
:of lowland resources such as acorns and salmon.
_Increased production of these commoditics was
probably best achicved through development of
sophisticated cxploitative techniques (¢.g., weirs)
and the ability to store these resources for extended
periods of time. Testart (1982) argucs that the
practice of intensive food storage is linked causally
to increases in degree of sedentism, population
density, and extent of sociocconomic incquality.
Regarding sedentism, the presence of substantial
amounts of stored resources would remove the need
for geographical mobility, while at the same time,
inhibit such mobility due to the group’s need to
remain near its caches. In turn, sedentism reduces
constraints on population growth. Given that
population levels are regulated by the quantity of
food available during the leanest season of the year,
the addition of stored foods to supplement the dier
ducing such a period would allow 2n increasc in the
number of ‘people the cconomic system could
support.

Sedentism also has several sociceconomic
implications. Among non-storing peoples, food
sharing is nccessary in cases where a large portion

—4

Hildebrandt and Hayes 115

of food had to be consumed ina limited amount of
time to avoid spoilage or high opportunity costs
associated with scheduling conflicts. With storage,
however, the necessity of sharing is reduced.
According to Testart, reduction in sharing is often
accompaniced by 2 shift in idcology toward an
emphasis on individual ownership. Futthermore,
the need to process large amounts of material during
a relatively short period of time requires a change
in work organization, Schalk (1977) argues that this
was particularly the case in northwest California,
where temporal congruence of the salmon run and
acorn harvest in autumn required organizing alarge
number of people into several task specific groups.
According to Testare, those controlling production
organization usually also control storage surpluses,
leading to the unequal distribution of wealth and
power within the community.

Native groups of northwest California
developed socio-economic strategies not unlike
those outlined by Tesrtart (1982). Subsistence
staples, in order of decreasing importance, weie
anadromous fish, acorns, and gamec, with fish and
acorns being available only on 2 scasonal basis.
Acorns were collected and stored at the permancnt
village in September or October. Salmon were
caught, smoked, and stored after the first heavy
fains. It is quite clear the most important factor
governing survival was the amount of these foods
stored for the winter.

The most difficuletimeinthe annual
cycle of food production was winter.
There werevery few fish and almost
no game animals or crops for
gathering. From late November to
carly March people had to rely on
foodthathadbeenstored the previous
year... In February or March the
spring salmon run began, and after
that the danger of starvation was
past (Baumhoff 1958:158).

Efficient technological systems weie developed to
harvest these critical resources during their brief,
seasonal availability. Salmon werte harvested with
the use of elaborate weirs, dip nets, harpoons,
spears, gill nets, and basketry traps, of which the
most productive were weirs. Weir building began
during the period of low water, usuaily in
Scprember, in places whete the river was uniformally
six feet deep and no greater than 80 yards across.
Once caprured, fish were cured as quickly as
possible. The firststep was o gut and split themin
half. The halves were then dried in large smoke
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houses and put away for winrer in large storage
baskets or in pits dug into the floor of the house
(Krocber and Barrett 1960). Similarly, acorns from
the tanbark oak had to be collecred quickly after
they dropped to the ground, lest they become
infested with weevils or caten by other animals
such as deer. - Acorns were stored, most frequently
while in the shell, in large baskers that were ser
around the inside walls of the houses (Gould 1975;
Kroeber 1925).

Village populations were highest throughout
the winter and spring, depending on the carrying
capacity of the stored food during winter and on the
artival of fresh fish, deer, clk, and greens in spring.
From carly summer onward, many residents would
leave the villages and occupy temporary camps
within the higher reaches of the mixed evergreen
forest, where game and a wide variety of plants
were procured and eicher consumed immediately or
transported to the village for use soon thercafter.
Finally in late summer/early fall, everyone returned
to the village ro prepare for the salmon and acorn
harvest.

With efficient scheduling, procurement, and
storage, cach residential unit could produce enough
food to last an entire year. As proposed by Testart
(1982), individual houscholds possessing superior
pools of labor could generatc substantial surpluses
and other items of wealth, ultimatcly separating
themselves from the less successful family units
(Drucker 1937; Goddard 1903; Goldschmidr 1951;
Gould 1966, 1975; Kroeber 1925; Pilling 1978;
Waterman 1920).

Testart’s (1982) theoretical perspective, when
combined with the upland settlement pattern
changes documented by Hildebrandt and Hayes
(1983, 1984), argues for a relatively carly origin of
the ethnographic pattern outlined above (probably
between 2000-3000 B.P.). Bennyhoff (1950} and
Whistler (1979), in contrast, believe these
adaptations did not develop in place, bur were
brought in by non-local groups possessing
technological systems preadapted to the local
resource base (see also Fredrickson 1984). The
original inhabitants of the region were thought to
beancestral Karok (Hokan Stock), and hypothesized
to have had an interior subsistence focus. Araround
1100 B.P., the Wiyotarrived and occupied previously
under-used coastal habitats. Soon thercafter, the
Yurok settled along the lower Klamath and adjacent
coastline, a process made possible by their superior
technological abilities to fish, build boars, and store
salmon. Marking the beginning of the Gunther

Pattern, these arrivals are thought to be manifeste
archacologically ataseries of coastal sites contammg
Dentalium shells, bone and antler harpoon pointg
various woodworking tools (e.g., adzes, WCdgcs]
mauls), ceremonial obsidian bifaces, ground StOn:

zoomorphs, as well as a variety of other artifae,
forms (Fredrickson 1984).

The final hypothetical wave of immigrant,
were speakers of Athapascan languages (Tolows)
Chilula, and Whilkut). Arriving about 700 B.P. and

_ occupying areas peripheral to the Wiyotand Yurok|

these groups posscsscd anacure knowledge offorcs:
and riverine environments, and possibly anl
improved tcchnologlca[ system that included thc
toggle harpoon and sinew-backed bow (Fredrickson

1934).

Because the archaeological aspects of the
Whistler-Bennyhoff model rely almeost entirely onl
a posr-lSOOB P.record, and the Hildebrandt-Hayes
scenario is restricted to data almost cxciuslvc]yl
from the uplands, ultimate resolution of these
contrasting perspectives obviously requires analysls1
of Mendocino Pattern materials from lowland
setrings. Although none have becn thoroughly
excavated in the immediate area, a handful of
pectinent sites exist within the larger region. 'I"oI
the east, inthe vicinity of Whiskeytown Dam, therg
are three sites (SHA-192, SHA-543, and SHA-177)
originally thought to be late period occupations by
Jenson (1977), Johnson (1976), and Johnson and
Skjelstad (1972). Fortunately, recent obsidian
hydration and radiocarbon work by Baker (1984)
and Basgall and Hildebrandt {1989) clearly
demonstrate an earlier period of habitation at all
three. The deposits are characterized by dark
midden soils, diversified assemblages, and
substantial numbers of non-utilitarian objects. With
the possible exceprion of SHA-177, where only a
small-scale excavation occurred, mortars and pestles
were common within each assemblage. Inaddition,
and probably directly related te mortar and pestle
technology, florarion samples from SHA-177
produced a macroplant assemblage dominated by
acorns -- by weight, acorns were found at a rare 6.5

times greater than that of gray pine nuts.

Excavations in southwest Humboldt County
by Levulett and Hildebrandt (in preparation)
produced similar results. Located on the Mattole
River, the McKee Flatrsite (HUM-405) produced 2
diverse assemblage of occupational debris including
Willits and McKee series projectile points, bow!
mortars and pestles, and a variety of rock features.
This strarum, which is also represented by a dark




midden, is radiometrically dated to between 1600-
:'12600 B.P. A final example comes from Redwood
E' ook where Hayes (1985) identified HUM-452 as

potential Mendocino Pattern vitlage. Although
excavationsat the site were limited to less than two
i cubic meters, 2 wide diversity of ground and flaked
onc tools were recovered, including a single a
g : bowl mortar.

While none of these sites provide direct
¥ . cvidence for the exploitation of salmon or the
L cxtensive use of storage facilitics (the former due
¥ ' tounfavorablcsoil conditions and the latrer probably
b duc to problems of archaeological visibility), they
- do provide evidence for acorn use and some degree
of occupational stability. Whether or not they
[ actuallyrepresentthetype of settlements originally
. hypothesized by Hildebrandt and Hayes (1983,
1984) remains an open question -- a question that
will hopefully be answered by future excavations
within riverine northwest California.
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