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discerned in the center.
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ABSTRACT
The region occupied by the Chumash of south-central California were divided
into sub-groups who occupied different territories and spoke separate, but related
languages. The Cuyama sub-group occupied the Cuyama Valley and the surrounding
hills and mountains. Branch Canyon leads roughly south from Cuyama Valley and is
known to contain prehistoric archaeological sites. The site chosen for this investigation
was not previously recorded, but is a large, level area where many artifacts have been
found. The area is covered with little other than wildflowers and grasses, but broken
groundstone is visible, and an extensive looter’s hole exists, which suggests a possible
prehistoric habitation site. Local residents have recovered many artifacts here, including
glass beads, indicating occupation during the historic era. The base of a large, square
rock feature overlays the prehistoric site.
Very little archaeological exploration has been carried out in Cuyama Valley and
its surrounding environs. Few site records exist for the valley, although many sites have
been recorded for the southern canyons and the potreros at the top of the Sierra Madre
Range. However, little information exists beyond site records. Consequently, the
prehistory of the Cuyama area is not well understood. This thesis presents the results of
excavations at CA-SBA-3931 (Oak Flat). The excavations were undertaken to determine
aspects of the lifestyle of the people who occupied it. Additionally, the rock feature will
be examined to determine its possible association with later Mexican land grant herding
activities.
The variety of artifacts and features indicated many activities over a period of
time. Oak Flat was more than an overnight camp, although it could certainly have been
used as such. However, it was too small to have been a self-sustaining village. The most
likely scenario appears to be an extended-stay harvest camp apparently occupied between
the mid-1300s A.D. and late 1600s to early-to-late 1700s. There was evidence of trade
with other groups from the east and the west, as well as food-processing equipment and
tool-making.
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CHAPTER 1
INTRODUCTION
California’s Central Coast, with its moderate climate and abundant sea life,
proved to be attractive to people over 10,000 years ago. Occupation of the area appears
to have been continuous, but who those early people were is less clear. However, by
1,000 years ago, the entire area was occupied by the Chumash. Their territory extended
from the Channel Islands north beyond San Luis Obispo, inland to the San Emigdio
Mountains (including at least the southern portion of Carrizo Plain and all of Cuyama
Valley), and south to the Ventura area. There were seven linguistic groups of the
Chumash language family; linguistic differences were lexical and inflectional rather than
phonological (Beeler 1970:15-16). Scholars now organize Chumash society by these
linguistic groups.
The people who lived in Cuyama Valley, the Sisquoc River Valley, and Carrizo
Plain are grouped together and named after Kuyam, a village in Cuyama Valley. The

Fig. 1. Map of California showing the location of Oak Flat.
www.images.google.org/californiamaps.org
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Fig. 2. Aerial view of Cuyama Valley, including locations mentioned in the text.

Sisquoc River and the Cuyama River are both isolated river valleys located between
mountain ranges. Carrizo Plain is a grassland also surrounded by mountains that was
created by the movement of the San Andreas Fault just west of the San Joaquin Valley.
The marine resources of the Pacific Ocean were located more than seventy miles west of
Kuyam, so the lifestyle of local inhabitants was likely much closer to the conventional
descriptions of hunter/gatherers than that of their coastal relatives. The Oak Flat site
(CA-SBA-3931) is situated at just over 2600 ft. in elevation in the foothills of the Sierra
Madre Range on a bench adjacent to Branch Canyon Creek, which forms the south
border of the site. Eventually, Branch Canyon Creek joins Lion Canyon Creek on its
journey north to the Cuyama River. Ethnographic information on the Cuyama Chumash

2

is minimal, and there has been little archaeological work done in the Cuyama Valley.
Ten test units and six augur holes were used to test possible occupation areas and
boundaries of the site. The excavations at the Oak Flat site were undertaken with the
goal of contributing to the limited body of knowledge of the prehistoric occupants of the
Cuyama region.
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CHAPTER 2
THEORETICAL ORIENTATION
Prehistoric archaeology deals with the portion of human existence before written
documents. Historical archaeology is concerned with the period after prehistory when
written evidence is available (Orser 1996:4). However, historical and prehistoric
archaeology often overlap and coexist, requiring a holistic approach to research
(Lightfoot 1995:199).
Chumash peoples were semi-sedentary, complex hunter-gatherers. By the time
the first Europeans arrived, they lived in towns and villages with fairly high population
densities (Gamble 2008:12-13). In contrast to the coastal Chumash, the abundance of the
sea was not readily available to inland Chumash. Consequently, their lifestyle must have
been primarily that of the hunter/gatherer. Theoretical considerations are valuable aids in
the direction of research and the formulation of questions. Optimal foraging models
suggest that individuals make deliberate decisions regarding diet, foraging locations, time
spent foraging, group size, and settlement locations with the goal of maximizing the net
rate of energy return (Bettinger 1991:84).
Middle-Range Theory
Theories of adaptation are limited and cannot account for all variables in real life.
Middle-range theory attempts to bridge the gap between theory and the archaeological
record by attempting to understand the forces responsible for the archaeological record
(Bettinger 1991:64). Proponents of middle-range theory claim that people who live in an
environment with seasonal fluctuations are faced with the necessity for storage; storage
and the efforts to acquire the resources in bulk demand advance planning and
4

sophisticated organizational tactics. In addition, storage of food supplies for long periods
of time leads to greater sedentism, which in turn limits a given population’s ability to
relocate. This life-style is called collecting (Binford 1980:10), but collecting is not
limited to foods, for while there may be seasonal periods of inactivity with regard to food
acquisition, there are opportunities to make and repair tools in advance to set aside and
use later (Bettinger 1991:69). These theories that are applicable to limited conceptual
ranges can lead to hypotheses which can be empirically investigated, eventually leading
to broader, more generalized theories (Merton 1949:458).
Optimal Foraging Theory
As originally proposed by MacArthur and Pianka (1966:603), optimal foraging
theory pertained to a “patchy” environment, defined by Smith and co-workers (1983:630)
as a location where resources are found in a spatially heterogenous pattern. MacArthur
and Pianka (1966:603) proposed that optimal use of time and energy meant the activity of
obtaining food ought to be increased only as long as the “resulting gain in time spent per
unit of food exceeds the loss.” If that activity incurs a greater loss than gain, the increase
in activity should not occur. For instance, if the sphere of activity is expanded to include
less suitable areas in which to hunt, hunting time will increase, and thus the additional
time spent hunting must be worth the effort. When there is a large variety of acceptable
items to hunt, search time is less per unit of food, thereby resulting in greater gain.
When food density increases, search time decreases, but pursuit and processing
times remain unchanged. Along the same line, if a dietary item is worth eating in the
absence of competition, it will be still worth eating after competition or another change
makes hunting more difficult. It can also be ranked from most profitable to least
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profitable, calculating time spent on search, capture, and eating, as well as the nutritional
value of the item. If, however, that food item becomes scarce in one patch and the hunter
begins to hunt in another patch, mean hunting time can increase considerably, thereby
reducing the value of that particular food item. Larger patches offer shorter traveling
time per unit of hunting time than smaller patches, which may require traveling between
patches. More productive environments should lead to a more restricted diet; the hunter
will have more choices, but will choose the higher-ranked foods. A patchy environment
should lead to a more varied diet to compensate for the increased hunting time
(MacArthur and Pianka 1966:607-608).
In the same issue of American Naturalist, Emlen (1966:616) proposed that during
times of scarcity, all potential food items would be utilized, in contrast to times of
abundant food, when the consumer can afford to be choosy. Emlen considered only food
selection, for he did not factor in travel time or patch quality, as did MacArthur and
Pianka. He theorized that as abundance increased, variety decreased, for a predator could
afford to be selective. Interestingly, he also proposed that satiation had the same result as
abundance (Emlen 1966:617), but determining satiation in human populations might be
difficult.
When calculating the net cost of acquiring prey, handling can be defined as the
time spent in pursuit, capture, processing, and consumption. Search is calculated
separately, but it must also be considered in the calculation of overall effort. Ideally,
foragers should always stop searching when they find high-ranked resources. When they
choose to take low-ranked resources, the decision will depend on the chance to take
something higher-ranked. When the diet is expanded by including lower-ranked foods,

6

search time will decrease, but handling costs will increase for the entire diet (Smith et al.
1983:628). In other words, acquiring low-ranked resources is not a reflection of
abundance of those resources, but is dependent on the encounter rate of higher-ranked
prey. If possible, high-ranked resources should always be taken, even if scarce (Hawkes
and O’Connell 1992:63-64). Smith et al. (1983:628) also argued that the expected return
must be higher for utilization of low-ranked prey than if high-ranked prey was passed up
in favor of low-ranked prey, which could happen if low-ranked resources were found in
abundance.
Proponents of optimal foraging theory assume Darwinian fitness in individuals –
that natural selection has caused foraging behavior to be able to respond to changing
conditions in a way that provides the greatest possible benefit for the forager, affecting
both survival and reproductive success, but it has also been realized that cultural
evolution can mimic the results of natural selection (Smith et al. 1983:640). It is
recognized that foraging causes prey to decline in number and hence become more
difficult to harvest. As a result, a completely successful forager will soon deplete
resources. There are two choices, either reduce consumption, which does not fit the
theory, or limit reproduction, which can and does occur. Martin (1983:613) proposes that
a strict interpretation of optimal foraging theory is false and that a more relaxed
interpretation of maximizing net rates of energy intake while foraging for some specified
minimum energy requirement is more realistic. He points out that if foragers continually
reevaluate costs and returns of alternatives, then costs may be changing through time and
foragers’ diet breadth may be, too. Then the assumptions that resources are either
consistently taken or consistently ignored and that resource types will be harvested in
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proportion to their densities may not work (Martin 1983:619). If a particular prey type
has a lower pursuit cost than another prey type in the same patch, then the less costly prey
will be taken. However, when that forager realizes that the less costly prey type is
declining and search costs have increased, there may come a time when it is worthwhile
to take the more costly prey type as well. Both types will be taken according to their
densities, but the densities of both types of prey will be changed and relationship of
capture to the original densities will also be altered. This assumes that the forager always
knows the maximum average return for a patch and will leave a patch when the marginal
net rate of return equals the maximum average return (Martin 1985:649-650). However,
people do not always follow the models.
Optimal foraging models must meet several criteria. They must specify a
currency, such as energy; a goal, such as maximizing efficiency; a set of constraints or
limiting factors; and options (Smith et al.1983:626). Using energy as currency works
because of the positive effects of maximizing energy on reproduction and survival.
Maximizing energetic intake contributes to larger, healthier young, earlier breeding, and
the improved ability to adapt to environmental stresses. The net rate of energetic return is
calculated mathematically. It is the caloric yield of the prey minus the energetic costs of
handling (including pursuit), divided by handling time (Hames and Vickers 1982:358359). The net rate of energetic intake is affected by technology, the forager’s information
base, knowledge of the environment, and the ability to judge the relative costs and
benefits of any course of action (Martin 1983:614).
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Diet Breadth
Diet breadth models predict the range and proportions of food items a consumer
should procure (Hames and Vickers 1982:358). MacArthur and Pianka (1966:603)
described a fine-grained diet breadth model, which means that prey species are found in
the proportion in which they occur. Fluctuations in availability of high-ranked prey leads
to variability in optimal diet breadth. Increases in availability result in a more specialized
diet; decreases lead to greater diversity of diet. Prey should be ranked in terms of energy
or food value per unit of handling time, not by abundance in the landscape or in the diet,
and should be taken in order of rank. High-ranked prey should always be taken when
encountered, even if rare. The taking of lower-ranked prey will vary according to the
availability of high-ranked prey (Smith et al.1983:628). Diet breadth is considered an
adaptive strategy to environmental changes (Hames and Vickers 1982:360) and has the
capacity to be more precise when predicting resource utilization than standard
anthropological theory (Smith et al. 1983:629).
Patch Choice
MacArthur and Pianka (1966:605-606) also proposed a patch choice model that
represents a subset of the optimal foraging model. It assumes complete utilization of a
patch before moving to another patch. This only works in limited circumstances among
humans, when harvesting a single resource such as mongongo nuts or clams. Complete
utilization of resources within a patch could conceivably lead to temporary extinction
unless some of the resources are missed or intentionally conserved. Some patches, such
as those where salmon are harvested, may contain a seemingly endless supply of a single
resource, in which case the best option may be to stay in one place until conditions
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change (e.g., the end of the salmon run). Generally, though, it becomes too expensive to
continue foraging a patch when resources become depleted. As long as there are other,
richer patches available, total prey extinction within a patch is unlikely. As the return
rate declines, foragers will seek new patches (Smith et al.1983:631-633).
Marginal Value Theorem
The marginal value theorem is concerned with time allocation for each patch in a
given set and assumes resources will be gradually depleted, eventually causing the
forager to find another patch or set of patches. Charnov’s marginal value theorem
predicts that optimal foragers will leave a patch or habitat when the marginal capture rate
equals the overall mean capture rate for all patches utilized (Martin 1983:615) rather than
staying until all resources are depleted. In other words, when it becomes more productive
to forage elsewhere, it is time to leave. Travel time is considered in this model, including
the unproductive time spent traveling between patches.
Proponents of the marginal value theorem predict that total utilization of a patch
is unlikely. When such patches become too expensive to continue hunting or foraging in
one patch, people will move on, making it unlikely that extinctions will occur and
allowing the patch to recuperate. The marginal value theorem may be used to counter the
assertion of Pleistocene overkill of large mammals, for if humans advanced quickly into
the New World, they would have rapidly moved on to new patches before depleting
resources on the way. It is also argued that the numerous examples of hunter/gatherer
communities “conserving” resources are simply optimal foraging strategies. It becomes
too expensive to continue to hunt or forage in one patch, so the forager moves to another

10

patch, thereby incidentally conserving the original patch and allowing it to recover
(Smith et al.1983:633).
Foraging Group Size
In a general sense, the size of a foraging group is dependent upon the advantage to
the individual forager. If it is more cost-effective to hunt alone, that will be the method
of hunting. However, if the yield increases to the point where it is more advantageous to
hunt with a partner or a group, then hunting groups will form. Different hunting
strategies and different goals determine the size of the group. For example, pronghorn
driving requires the cooperation of a large group of people. One of the most important
considerations of group size is the post-harvest distribution of the resource. When the
harvest is equally distributed to the members of the group, including the members of the
forager’s immediate family, then that forager will join the group that will maximize the
return per capita. Again, the size of the group can vary according to prey type, method of
hunting, and even season of the year. It can also vary according to personality
differences, which is difficult to determine and factor (Smith et al. 1983:635-636).
Many times, foraging groups form that appear to be too large to maximize
individual return. There may be other considerations. It is possible that larger groups of
hunters provide a greater reliability of returns and reduce the likelihood of no returns at
all. It may also be that hunting by many individuals, along with extensive sharing, serves
to reduce the variability of short-term food supplies that can occur at the household level.
High-yield returns from group hunting can ensure adequate food supplies from storage
during low-yield seasons. As such, both possibilities may be risk-management strategies
(Smith et al 1983:637).
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Central-Place Foraging
Central-place foraging assumes the populace is located in a central place and
maximizes the cost of foods brought back to that central place. It is examined by patch
type (Thomas 2002:195), but it is expected that foraging will be most productive closer
to the central place, although resources may also be obtained from patches farther away.
Central to the theory is that many resources will be processed in the field, with the goal of
maximizing the net rate of energy obtained per unit of time. However, it is difficult to
determine when it becomes more economical for the forager to field process rather than
transport back to the base camp for processing. In some cases, some field processing
must occur in the field. A good example is the mollusks which have to be pried from
rocks to transport, whether or not further processing occurs in the field (Thomas
2002:191).
Hunter-gatherers can be very discriminating with regard to which animal body
parts or plant parts are transported back to the home base, for transport distance can be a
major factor in the decision-making process (Metcalfe and Barlow 1992:341). Another
factor can be the weight of non-useful or minimal-utility portions of the harvest, as in the
case of nuts. If nuts are shelled in the field, time is spent that could have been spent
making more trips with full loads to be shelled by others in camp. However, if the nuts
are not shelled until return to camp, a lot of extra weight is carried for nothing. If
distance is not too great, transporting complete nuts may be the most economical
decision. Obviously, as distance increases, the cost of carrying the useless shells also
increases (Metcalf and Barlow 1992:343-344). Sometimes the resources are partially
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processed in the field, and a mixed load of processed and unprocessed resource is carried
to the base (Thomas 2002:195 and Metcalfe and Barlow 1992:351).
Metcalf and Barlow (1992) developed mathematical formulae to assist in
determining when it is most profitable to field-process resources. Several assumptions
underlie the model. The most important, of course, is that foragers make decisions in an
economically efficient manner. The second is that processing in camp has no cost or that
no processing is required for consumption or use. When resources are brought to camp
there may be others to help with processing, or there may be better facilities than in the
field. For instance, many resources are most efficiently processed with water, and water
is not always available in the field. Sometimes it may be safer to process in camp,
especially for women.
A third assumption is that there is no time limit for field processing or
transporting during a single trip. It is also assumed there is an optimal load size for
transport that would vary with the distance to transport. The character of the load is a
factor at this point, especially with regard to non-utilized portions of the resource, such as
the shell of a nut or chaff of grain. Bulk and weight of certain resources may also be
limiting factors. The last assumption is admitted to likely be incorrect under most
circumstances; it is the assumption that the “energetic cost per unit time is the same for
time spent transporting the load and time spent field processing” (Metcalfe and Barlow
1992:345). Difficulty of field processing can be a significant factor, but the costs of a
heavy load may still be higher than costs incurred in field processing.
To determine the benefit from field processing, the time required to field process
the load of resources is compared with the change in the load’s utility. While the third
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assumption is that there is no time for field processing or transporting, the time must be
factored in. It must also be understood that field processing is not the only field cost.
Locating and gathering are also part of the equation (Metcalfe and Barlow 1992:346347).
Prey Choice
As previously discussed, prey choice theory states that the highest-ranked prey are
always taken when encountered and lower-ranked prey are included in the diet in relation
to the abundance of high-ranked prey. Prey body size is extremely important; hunters
prefer large-sized prey (Byers and Broughton 2004:242), for they often ignore plant
resources and smaller prey that could enhance their energetic returns (Broughton and
Bayham 2003:783). The prey model also assumes that foragers are searching a finegrained model of homogenous habitat, harvesting as they go. It does not account for
travel and transport costs to and from a central place (Byers and Broughton 2004:248).
Criticisms of Optimal Foraging
One criticism of optimal foraging models is that they are too idealistic and do not
take into account the myriad variables that can affect foraging decisions. However, they
are tools with which to simplify real life so that it can be analyzed (Hawkes and
O’Connell 1985:401). Smith et al. (1983:637) argues that models cannot simultaneously
maximize generality, precision, and realism, and that to emphasize one of them will
adversely affect the others. Research goals and constraints will determine which attribute
will be emphasized. Most models tend to emphasize generality and precision at the
expense of realism; however, these attributes can be useful and testable in general theory.
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One of the assumptions of optimal foraging is that resources will be encountered
at random; this does not always happen in the real world. Foragers usually have an
intimate knowledge of their environment and have a pretty good idea of where and when
their intended resources may be found. Also, the addition of new resources is assumed to
reduce search costs, but Martin (1983:617) argues that it increases the mean pursuit cost,
which increases the total cost of adding new resources.
Often, the amount of time spent in foraging strategies has been overlooked.
Admittedly, there are many variables that affect time constraints: variations in numbers
of animals, weather, numbers of hunters, etc. (Yesner 1985:413). More recently, there
has been more research that considers time and other factors not considered when the
theory first appeared. In addition, cultural values and practices are not considered.
Human foragers exchange goods and foods with each other and with agricultural
neighbors when present, expanding caloric and nutritional value in their diets. They also
store certain foods for the seasons of scarcity (Martin 1983:620).
Other criticisms focus on the dangers of borrowing theories from other
disciplines, especially biology. Humans are so unlike nonhumans that it is possible that
someday it will be found that optimal foraging theory cannot be logically applied to
humans. However, Smith et al. (1983:637) argue that the complicated decision making
and information processing involved in many foraging models, accompanied by the
strong links to microeconomic theory, may make foraging models more suited to humans
than to “less intelligent species.”
Charnov’s marginal value theorem has received criticism as circular. If foragers
leave a patch when the marginal rate of return equals the mean rate for the entire habitat,
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how is the mean rate determined? If there is a mean, there must be rates below the mean
as well as above the mean. It is impossible to always have rates above the mean (Martin
1983:615).In addition, the theorem implies that foragers constantly re-evaluate the costs
and returns of their choices, which contradicts the diet breadth assumption that resources
are either consistently taken or ignored and that they will be harvested in proportion to
their densities. This is too static for Martin’s taste; as he points out (1983:619), this
would eliminate opportunistic harvesting events. He also points out the difficulties of
calculating optimal diets, which is difficult using means, but even more complicated
when the net rate of return for each resource type varies. The use of mean rates also
obscures the reality that more often than not, especially in temperate zones, caloric
packages come in spurts or large packages, which can result in periods of not enough
food alternated (hopefully) with periods of large quantities of food. For both of these
situations, sharing, exchange, and storage are mechanisms that smooth out the
inconsistencies in supply (Martin 1983:620-621).
Beyond Optimal Foraging
Processualism, another major perspective, took into account other factors in and
influences on people’s lives besides food acquisition. Lewis Binford (1980:passim)
investigated site formation processes, and optimal foraging gave way to the relationship
between culture and geography and the study of “primitive” man as part of the natural
landscape, both of which were fast disappearing (Bettinger 1991:36-37). Then, in the
1960s, ethnographic studies in Africa and Australia found that hunter-gatherers lived well
and long and had more leisure time than their “civilized” contemporaries; they could no
longer be called “primitive.” (Bettinger 1991:48).
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Culture Contact Theory
Contact between cultures can be very complicated, especially if one of those
cultures has the wherewithal to enforce conformity upon the other. This was the case for
American indigenous cultures when their cultures encountered Europeans. There was no
question that Native Americans needed to either become “Europeanized” or go away.
Both choices were forcefully applied. Consequently, the histories of these contacts were
often reported and interpreted from the perspective of affluent European men. Frequently,
this perspective did not agree either with native accounts or with the archaeological
record. Further disjuncture is brought about by the scholarly division of prehistoric and
historic archaeology. Prehistoric and historic periods do not have neat, well-defined
boundaries for the co-existence of Native Americans and Europeans and European
Americans have often been studied by different teams of researchers (Lightfoot
1995:202). Instead, culture contact study has the potential to draw from multiple lines of
evidence, both historic and prehistoric, written and material (Lightfoot 1995:199). These
multiple lines of evidence have been utilized in the research for this paper.
Recent Theory in California
In recent years, theory in California has shifted from unilineal models to
acceptance of California’s past as complex, varied, and changing (Jones and Perry
2012:16-17). People arrived by land and sea at various times; its earliest inhabitants were
technologically adept, living in a rich, but volatile natural environment. Research has
begun to focus on migrations, early populations, and population-resource imbalance (Hull
2012:88). In the last decade or so, there has also been an “emphasis on incorporating the
ethnographic record into archaeological interpretations” (Jones and Perry 2012:19).
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Researchers want to know the chronology and experience of prehistoric Californians.
When did they arrive? What happened during the Medieval Climatic Anomaly (see p.
34)? These subjects continue to be debated, and new information surfaces frequently.
These questions have direct relevance to the study of Oak Flat. The rich
resources of the Pacific Ocean were far away, and the lacustrine resources of the lower
San Joaquin Valley were on the other side of mountain ranges. The prehistoric people
who lived in Cuyama Valley resided in named villages, but food sources were likely
scattered and seasonal. Theoretical models of foraging behavior may help explain
general subsistence patterns as well as the activities at Oak Flat. However, the
chronology of habitation in Cuyama Valley is not fully understood, either for the entire
valley or for individual villages; dates from Oak Flat would be very important. The
earliest dates of occupation of Cuyama Valley have not been adequately investigated, and
ethnographic evidence is sparse.
Cuyama’s prehistoric climate is difficult to determine; even today, weather
forecasts often miss the mark. Since the valley is in a rain shadow, weather on the coast
and in the San Joaquin Valley does not necessarily reflect what happens in Cuyama
Valley. It is not known if the general trends in climate during the Medieval Climatic
Anomaly were applicable for Cuyama Valley.
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CHAPTER 3
NATURAL ENVIRONMENT
In order to better understand the prehistoric site of Oak Flat (CA-SBA-3931) and
the people who chose to live and work there, this chapter explores the natural
environment as it is now as well as what it most likely was when it was occupied by the
Chumash.
Geology
In the south-central portion of California, the Transverse mountain ranges run
northwest/southeast rather than north/south as is the case in the rest of the state. At the
southern end of the Coast Ranges, the mountains begin to turn east. One of these
northwest/southeast ranges is the Sierra Madre. These mountains are bordered by river
valleys, primarily the Sisquoc on the south and the Cuyama on the north. The Sisquoc
River forms a narrow, steep-walled valley; nevertheless, there were enough hospitable
portions to accommodate several prehistoric villages (Horne 1981:62). By contrast, the
Cuyama River has created a valley up to ten miles wide with many suitable locations for
habitation. Between the two rivers, along the Sierra Madre Ridge, there are many
potreros, or grasslands, broken up by large sandstone outcrops. According to
ethnographic accounts, this was an area of high spiritual significance to interior Chumash
(Lee and Horne 1978:219). It is also the location of a National Archaeological District
placed on the National Register of Historic Places, primarily because of the abundance of
rock art. There are several occupational areas as well, but the Sierra Madre Ridge was not
thought to have been occupied year-round due to the extreme weather in the winter
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Fig. 3. The Oak Flat site in spring, with the Sierra Madre Ridge in the background.

(Horne and McFarland 1991:136). The nearest villages were located around the Sisquoc
and the Cuyama rivers. It is probable that residents of those areas utilized the natural
resources of the potreros, possibly with extended visits in the summer and during harvest
times, as well as for solstice ceremonies (Lee and Horne 1978:216).
To the north of Oak Flat, across the Cuyama Valley, is the Caliente Range.
Beyond the Caliente Range is Carrizo Plain, now a national monument. It is the location
of a large sandstone formation known as Painted Rock, a site roughly on the boundaries
of Chumash, Yokuts, and Salinan territories. This is also an area of much rock art. The
Temblor Range on the northeast side of Carrizo Plain was a quarry source for Temblor
chert, a material found at Oak Flat.
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The Oak Flat site is located in the foothills south of Cuyama Valley in Branch
Canyon, which sits at an elevation of a few hundred feet higher than the Cuyama Valley
floor. Branch Canyon is a typical steep-sided mountain canyon carved by a creek; its
origin is high up in the Sierra Madre, close to the potreros. The site is on a bench
adjacent to Branch Canyon Creek where the creek exits the canyon and turns east before
joining with the creek from Newsome Canyon. At this juncture, Branch Canyon Creek
turns north and ultimately flows into the Cuyama River. The site is not visible from the
valley, for it is surrounded by low foothills of the Sierra Madre. The southern hills are
brushy, while the northern hills are less so. To the west of the site, the canyon takes a
turn to the south and climbs into the wilderness. The canyon opens to the east of the site,
with an excellent view of Mt. Pinos, a place reported to be sacred for central Chumash
groups (Lee and Horne 1978:223, Hudson and Underhay 1978:29), as well as Mt. Abel,
another significant location. According to Chumash mythology, the center of the world
was believed to be in a valley between Mt. Pinos and Frazier Mountain, a locality that is
not visible from Oak Flat (Hudson and Underhay 1978:41).
Today, Oak Flat is surrounded by oilfields, but it is on property owned by the
Johnston family, homesteaders who came to the area at the beginning of the 20th century.
Occasionally, cattle are pastured there. It is a large, flat area bordered on the south by the
now-seasonal creek. The creek-bed is rocky, attesting to the occasional movement of
large quantities of water; this may be an historical attribute, because local movements of
water have changed considerably in the last century. In historic times there may have
been steelhead runs up the Cuyama River and into the canyon streams. In fact, Santa
Barbara Canyon Creek, located to the east, is still designated a steelhead run. The soil
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composition at Oak Flat is dissected alluvial gravel and sand (Dibblee 2005), with an
abundance of rocks.
Climate
Climatic studies show California experienced severe droughts from A.D. ~892 to
A.D.

~1112 and from A.D. ~1209 to A.D. ~1350. Between these two dry periods, there was

a period of extreme wetness. Together, these periods are recognized as being part of a
worldwide phenomenon called the Medieval Climatic Anomaly. It appears that
precipitation, or the lack thereof, was the primary influence in California rather than
temperature change per sé (Stine 1994:549), although one of the four warmest 50-year
periods in the last 1200 years occurred between A.D. 1343 and 1392 (Graumlich 1993, in
Stine 2000:628). Cuyama Valley probably shared these conditions with the rest of
California. The Medieval Climatic Anomaly ended just before the time indicated by
radiocarbon results from Oak Flat. However, The Little Ice Age (ca A.D. 1400-1850),
which partially coincides with the apparent period of occupation of the Oak Flat site,
appears to have been a cooler, wetter period (Koerper, et al.1985:99-101). The climate at
that time may have kept streams running year-round in Cuyama Valley.
The relationship of Cuyama Valley to the adjacent mountains has a bearing on the
weather. Cuyama Valley is located in the rain shadows of both the Sierra Madre and
Caliente Mountains. Often, storms split over the valley, and as a result rain only falls on
the mountains but not in the valley. Average seasonal rainfall during the past 22 years
has been 9.04 inches in New Cuyama, ranging from 3.23 inches in the 2006-2007 season
(July 1 to June 30) to 20.62 inches during the 1997-1998 season (the author’s personal
records). Oak Flat receives more rain and snow due to its location in the foothills.
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Timing of rainfall is also important; adequate rain in the spring may not compensate for
lack of rain in the fall.
Cuyama Valley’s environment may have undergone many dramatic changes.
Even in the first half of the last century, Branch Canyon Creek may have been a yearround stream. There were artesian wells on the valley floor and a marsh adjacent to the
interior Chumash village of Kuyam in the center of the valley. Within the last 30 years
Branch Canyon Creek flowed much of the year. When Zalvidea came through Cuyama
Valley in 1806, he noted that the land was “arid and alkaline,” with no trees (Zalvidea
1806:3). The lack of trees may not have been due to drought, but to Chumash land
management in the form of burning, which promoted healthy grasslands rather than
chaparral or trees (Dartt-Newton and Erlandson 2006:418; Timbrook, et al. 1982:passim).
More recently, the advent of reliance on well water for large-scale farming, beginning in
1938, has gradually lowered the groundwater level by over 400 feet in some locations.
The pace of water extraction has become unsustainable (Anderson et al. 2009:18 and
California’s Groundwater Bulletin 118:2). Most streams and springs in the valley area
have dried up, including Branch Canyon Creek and the small springs at Kuyam
mentioned by Zalvidea. The wells at Kuyam and Tsiwikon that Zalvidea mentioned may
have been precautions against drought, part of a prehistoric risk-management strategy
also employed by other California Indians (Gamble 2005:10). Prehistoric inhabitants
may have found Cuyama Valley’s climate as variable as it is today (see Fig. 4, pg. 25).
Flora
Many plants on the site and in close proximity are those ethnographic records
indicate were utilized by prehistoric people. These include typical chaparral, with
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willows (Salix sp.) along the creek as well as desert tea (Ephedra sp.) and California
juniper (Juniperus californica) found on the site. After a winter of good rains, there are
abundant wildflowers that include common cryptantha (Cryptantha intermedia), which
has a coiled inflorescence of tiny white flowers. Ethnographic accounts indicate the
seeds were ground and toasted and made into pinole. Common fiddleneck (Amsinckia
menziesii) blooms around the same time and a little later in the year than Cryptantha spp.
and has yellow flowers, also in a coiled inflorescence. Evidently, the Chumash
considered them to be one species; fiddleneck was also ground, toasted, and made into
pinole. Both were considered to have good flavor and pretty color (Timbrook 2007:28).
There is no information as to whether popcorn flower (Plagiobothrys nothofulvus), which
is very similar in appearance to common Cryptantha, is included in this grouping.
Unfortunately, fiddleneck has been shown to contain small amounts of hepatotoxic
pyrrolizidine alkaloids (PAs) that adversely affect the liver and other organs (Manteiga et
al. 1997:5; Stegelmeier et al. 2009:35-37). Research on PAs has only been conducted on
animals, but there have been several documented reports of poisoning in humans,
poisonings commonly associated with the use of herbal teas (Gyorik and Stricker
2009:210). Subacute cases may resolve themselves, but chronic toxicity causes extensive
lesions on the liver, sometimes the lungs, and generally leads to hepatic failure (Stewart
and Steenkamp 2001:701). Symptoms may not appear for years, so the cause of
poisoning may be misdiagnosed (Johnson, et al. 1985:50).

It may also be mildly

hallucinogenic, causing dizziness and a long-lasting feeling of euphoria (O’Donnell et al.
1997:115). It is not known if common Cryptantha and popcorn flower also contain
pyrrolizidine alkaloids, but all three are in the Boraginaceae family.
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Fig. 4. Aerial photos of the Kuyam site (Anderson et al. 2009:34), showing the changes in vegetation and
the alteration of the river bed. Kuyam was located roughly in the center of Cuyama Valley, approximately
6-7 miles NE of Oak Flat.
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The fruits of manzanita (Arctostaphylos spp.) were eaten both dried and fresh
(Timbrook 2007:34). In addition, the fruits and the branch tips were made into a
beverage. Dried fish were smoked over a manzanita fire.
Red maids (Calandrinia ciliata) is reputed to have been an important source of
seeds. Ethnographic accounts give it great importance in mythology, in trade, and in
ritual; it was also one of the most expensive foods in Chumash culture (Timbrook
2007:48-49).
Mariposa lily (Calochortus spp.) and forktooth ookow (Dichelostemma
congestum) are both present. While their flowers are very different, the bulbs were
similar in taste and eaten similarly (Timbrook 2007:49), either raw or roasted in the hot
ashes of the household cooking fire. The Spanish called them cacomites, which was
derived from the Nahuatl word for a similar bulb eaten by the Aztecs. Dichelostemma is
also called brodiaea (Timbrook 2007:75).
Pineapple weed (Chamomilla suaveolens) is classified as alien by Niehaus and
Ripper (1976:210), and María Solares, an Ineseño Chumash elder interviewed in 1916,
said that it was not always present in Santa Y᷉nez. However, once introduced, it was used
for a variety of medicinal purposes, primarily to treat internal disorders. It is closely
related to true chamomile (Timbrook 2007:54).
Miner’s lettuce (Claytonia perfoliata) was important for its seeds, which were
similar to those of red maids. Although other California peoples ate the leaves raw, it
does not appear the Chumash did so. The leaves were boiled and eaten, but this may
have been introduced in historic times (Timbrook 2007:58).
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Jimsonweed (Datura wrightii) sprouts in late spring or early summer and blooms
all summer. It is highly poisonous, but was valued by the Chumash for its visioninducing and pain-killing properties. It may have been their most important medicinal
plant and generally a drink was made from the roots or the leaves. While Datura was
ingested at any time of the year, the Chumash name for January translates as “month of
toloache,” possibly suggesting a specific time of year for its use. Datura dies to the
ground in winter, so it must have been dried for later use. Datura is more important in
Chumash myths than in the myths of any other California Native American group,
suggesting the Chumash utilized it for a very long period (Timbrook 2007:65-73).
Desert tea (Ephedra californica) could be made into a decoction for washing cuts,
but its primary use was as a tea. It was thought to be good for purifying the blood,
stopping bleeding, and for internal disorders, such as kidney and bladder disorders. It
was harvested in the spring and the branches could be stored indefinitely.
Yerba Santa (Eriodictyon crassifolium) is a bush with pretty purple-blue flower
clusters in the spring. Its leaves were boiled into tea for colds, chest pain, cough, and
fever. A hot bath of yerba santa combined with rubbing was good for foot pain, chest
pain, and other ailments. There was some supernatural power associated with yerba
santa. Two stones treated with eel oil mixed with yerba santa comprised part of a
Chumash healer’s medicine kit. In addition, it was believed a shinny player could ensure
victory by making a ball of pounded roots mixed with the blood of a poisonous animal,
such as Jerusalem cricket (Timbrook 2007:83-84).
Filaree (Erodium circutarium and E. moschatum) was introduced early in the
Mission Period. It makes very nutritious cattle feed, but humans can eat it too. The
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whole plant could be boiled to make a blood tonic (Timbrook 2007:85). It is common
throughout Cuyama Valley.
California poppy (Eschscholzia californica) may have been used for colic, but it
was more important in Chumash beliefs and myths. Fernando Librado, a Ventureño
Chumash elder, said the beauty of poppies could overwhelm girls and make them
susceptible to the overtures of boys. After death, on the journey to Shimilaqsha, the Land
of the Dead, after two ravens peck out the eyes of the traveler, the soul can pick two
poppies and put one in each eye socket, thus restoring sight (Timbrook 2007: 86).
California juniper (Juniperus californica) was a very useful plant. The wood was
used for house walls in Cuyama Valley, as well as for bows, both sinew-backed and selfbacked. Berries were harvested in August. Seed cones were ground into meal, although
it is unclear whether the juniper berries or the young cones were used. The meal could be
mixed with a little water to make large cakes. “Guata” refers to either the berries or the
resin in the berry husk (Timbrook 2007:108). This word was altered for the name of a
canyon approximately 15 miles east of the Oak Flat site, Quatal Canyon, where Strong
and Wedel excavated a protohistoric village site (Strong 1935:69).
Peppergrass (Lepidium nitidum) is very common. Its small seeds were toasted in
a basket with hot coals, then ground into pinole. A warm decoction of a leaf or two could
treat diarrhea and dysentery. Pounded peppergrass seeds in cold water, however, could
counter the effects of a strong laxative (Timbrook 2007:111).
Fernando Librado told J. P. Harrington that malva, or chaparral mallow,
(Malacothamnus fasciculatus) had stem fibers that were used for cordage. The resulting
string was used to made sacks for gathering small bulbs. However, it does not appear to
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have been a very important fiber plant, and this information was not corroborated by
other informants (Timbrook 2007:120).
The entire plant of the parasite, mistletoe (Phoradendron macrophyllum), can be
toxic, and Fernando Librado said that women would drink a mistletoe tea to become
sterile. A mission priest said women would drink mistletoe tea to bring on menstruation.
These stories may be different facets of the same thing, that is, induced abortion
(Timbrook 2007:136). There are different species of mistletoe in California, but the one
on the site is bigleaf mistletoe (Niehaus and Ripper 1976:396).
There is one remaining cottonwood tree (Populus fremontii) adjacent to the Oak
Flat site. In some places, the Chumash used cottonwood poles in the construction of their
houses. They also made bowls, trays, and containers of cottonwood (Timbrook
2007:149). Most Chumash women wore a skirt-like affair made of a panel of deer skin
or other hide in front and one panel in back. Wealthy women wore skirts of otter skins.
Poor women sometimes had only a front flap of deer skin or skirts of cottonwood fiber or
willow strips. There was a fringe along the sides of both flaps, but the front flaps were
decorated with beads, snail shells, and other shells. Plant-fiber skirts had asphaltum skirt
weights on the sides to make the skirt hang properly (Hudson and Blackburn 1985:3134). Cottonwood bark was also used to make cushions on which to rest storage baskets
so that rodents would not get into the baskets. Green cottonwood bark could be made
into a hot medicinal tea in which one could bathe broken or bruised limbs (Timbrook
2007:150).
Oaks, of course, produce acorns, perhaps the most important food for late
prehistoric California natives. The oaks at Oak Flat are scrub oaks (Quercus turbanella),
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which were harvested first, but considered poor quality. Other, more preferable oaks are
farther up the canyon. Acorns were also strung into necklaces, used as bait to catch
ground squirrels, made into meal to be rubbed into hair and into paste to prevent sunburn.
Toys were made from acorns, and a dye for basketry was made from pounded acorns in
water. Religious offerings were made of acorns throughout the year, and acorns were
always stored in case of a poor harvest (Timbrook 2007:160).
The names of coffeeberry (Rhamnus californica) in Ventureño Chumash and
Spanish both mean “bear’s medicine.” Bears were said to be fond of the berries, but they
are poisonous to humans. The leaves were rubbed on the skin for rheumatism, and
coffeeberry bark was boiled into a laxative tea (Timbrook 2007:164). There are several
coffeeberry trees across the creek from Oak Flat.
There are also many willows (Salix sp.) along the creek. On the coast the
Chumash used willow poles to build their houses; but, as previously mentioned, in
Cuyama Valley the construction material was juniper. Although there is no evidence for
this, it is possible that sleeping platforms and storage platforms were made from willow,
just as they were in coastal areas. Willow was not commonly used for baskets by the
Chumash, but may have been used for seedbeaters, hunting slings, tumplines, tarring
brushes, arrow quivers, and other tools and implements. One type of baby cradle was
made from willow, and the rims of baskets and nets that received heavy use were
reinforced with willow. Bullroarers were made of thin strips of either willow or
elderberry. Only willow was used for firewood in sweathouses. Willow was also used
medicinally, and a willow stick that had been cut by a beaver and treated with alum was
reputed to have power to create a permanent spring of water (Timbrook 2007:176-181).
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Other plants observed at Oak Flat include goldfields (Lasthenia chrysotoma);
Fremont’s tidy tips (Layia fremontii); lupine (Lupinus spp.); mustard (Brassica spp.);
Franciscan paintbrush (Castilleja franciscana); gilia (Gilia spp.); yellow star thistle
(Centaurea solstitialis), an introduced noxious weed; wind poppy (Stylomecon
heterophylla); cream cups (Platystemon californicus) (Niehaus and Ripper 1976); purple
owl’s clover (Castilleja exserta) (McLeod, et al. 2001:22). These species do not appear
to have been used by the Chumash.
Fauna
Pocket gophers (Thomomys bottyae) and California ground squirrels (Citellus
beecheyi) have been very active at this site, greatly impacting stratigraphy. Cottontail
rabbits (Sylvilagus sp.) and blacktail jackrabbits (Lepus californicus) were on the site
every morning during excavation. Also during the period of excavation, a mountain lion
(Felis concolor) was seen not far from the site, and black bears (Ursus americanus) were
coming down from the southern mountains into the valley. Mule deer (Odocoileus
hemionus) live in the adjacent foothills; but historically, there were also wolves (Canis
lupus), grizzly bears (Ursus horribilis), pronghorn (Antilocapra americana), and elk
(Cervus canadensis). Coyotes (Canis latrans) are still present. There were bighorn
sheep (Ovis canadensis) in the mountains and there is still a remnant population in the
mountains southeast of Branch Canyon.
Rattlesnakes (Crotalus viridis) are common in Cuyama Valley, as are garter
snakes (Thamnophis spp.) and ground squirrels (Citellus beecheyi). Western pond turtles
(Actinemys marmorata) most likely lived in wide spots in the creek; forty years ago there
was a swimming hole a quarter of a mile to the west of the site. Pond turtles can still be
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found in local ponds distant from agriculture. Coast horned lizards (Phrynosoma
coronatum) and a variety of other lizards, including the endangered, blunt-nosed leopard
lizard (Gambelia wislizenii), also live in the area. Several small unidentified lizards were
disturbed by the digging during field work at Oak Flat. Before Branch Canyon Creek
dried up, its eddies were used by California tree frogs (Hyla cadaverina) to lay their eggs.
Red-tailed hawks (Buteo jamaicensis) soar over Oak Flat, calling to each other.
Turkey vultures (Cathartes aura) are occasionally seen. Coveys of California quail
(Callipepla californica) feed in the brush, and mourning doves (Zenaida macroura) are
present. Greater roadrunners (Geococcyx californianus), California towhees (Pipilo
crissalis), loggerhead shrikes (Lanius ludovicianus), house finches (Carpodacus
mexicanus), and ruby-crowned kinglets (Regulus calendula) are year-round residents,
while Anna’s hummingbirds (Calypte anna), western kingbirds (Tyrannus verticalis), and
Bullock’s orioles (Icterus bullockii) are summer residents (Sibley 2000:passim). All of
these were observed during excavation. California condors (Gymnogyps californianus)
historically frequented Cuyama Valley before farming intensified. However, the captivebred birds released into the wild nearby in Lion Canyon have established themselves in
other areas, including the area around Mt. Pinos, and are rarely seen now in the skies
above Cuyama Valley.
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CHAPTER 4
CULTURAL SETTING
Prehistory
It is not known how long Cuyama Valley was occupied in prehistory or if people
other than the Chumash lived in the area before the Chumash arrived. Although there
may have been sporadic use of Cuyama Valley by people from the coast and/or from the
San Joaquin Valley earlier, some sites in Cuyama Valley are reported to be from 530 B.C.
to A.D. 1100, which corresponds to the Phase 2 to Phase 5 range of the Chumash Middle
Period (Horne 1981:46-48). These sites were dated by the presence of olivella disc
beads, not by radiocarbon testing. The sites in the upper portion of Cuyama Valley, from
Spanish Ranch, or Sxaliwilimu’, to Quatal Canyon, (possibly Achililiwo), that conform to
this dating include Lishawato’w at Caliente Ranch (CA-SBA-557), Kuyam (CA-SBA556), and Mathews Ranch in Quatal Canyon (CA-VEN 558). Lishawato’w, Kuyam, and
ʹAchililiwo were excavated by William Duncan Strong and Waldo Wedel in 1934).
Salisbury Potrero (CA-SBA-1279), in the Sierra Madres also dates to this period,
although several mission artifacts such as scissors indicate a significant Mission Period
occupation as well (Horne 1981:48). The sites in Cuyama Valley and several along the
Sisquoc River were investigated by Strong and Wedel in 1934, but their excavations were
primarily collecting excursions. Only a very brief summary was published in 1935 by
Strong; there was no analysis.
Several prehistoric sites have been recorded in Branch Canyon to the south of
Oak Flat, and most, if not all, of the drainages into Cuyama Valley have indications of
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TABLE 1
CHUMASH TIME PERIODS WITH EMPHASIS ON CUYAMA VALLEY
CA-SBA-3931
(Adapted from Horne 1981: 42-58)

Time Periods
6000? – 1170 B.C.

Early Period

6000 B.C. – atlatl spur and large point fragments at Buena Vista Lake; no
evidence in Cuyama Valley.
6000 – 4000 B.C. – Early inhabitants began occupying a larger variety of habitats
on the coast.
Terminal Early Period – increasing complexity, specialists, increase in number of
sites.Yucca roasting hearths in the lower Cuyama River Valley.
600 B.C. – A.D. 1150

Middle Period

600 B.C. – A.D. 1100 – Sites reported in Cuyama Valley, Santa Ynez Valley,
Sierra Madre. Evidence of expanding exchange network, in
particular, shell beads. Increased efficiency of resource use, storage
technology, and resource redistribution.
Late Period, Phase 1 and 2

A.D. 1150-1769

Population increase on the coast and in the interior indicated by an increase in
sites.
Status differentiation at Kuyam and elsewhere, chiefly lineages, intercommunity
guilds of specialists, increasingly complex exchange networks, unification of
provinces, ’antap cult.
Late Period, Historic Phase

A.D. 1769-1834

Population decline to zero in Cuyama Valley.

prehistoric sites, although many still need to be recorded. It appears that most of the
canyons to the south were corridors to the Sisquoc River communities and coastal
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destinations and/or to the sacred sites and seasonal encampments at the top of the Sierra
Madres; hikers still use these canyons as corridors. Access to the Carrizo Plains to the
north was easier and shorter, over the Caliente Range.
Occupation of the coastal Chumash territory appears to have begun over 13,000
years ago, most likely on the Channel Islands. Rick and colleagues (2001:596) proposed
that there was relatively intensive fishing at Daisy Cave on San Miguel Island by ca.
10,500 to 8500 cal YBP.

Johnson and colleagues (2002:544) analyzed human bones

from Arlington Springs, resulting in a minimum date of 10,960 ± 80 RCY, which
calibrates to 13,000 YBP. Settlement patterns in coastal areas changed during the later
part of the Medieval Climatic Anomaly, a widespread period of increased temperatures
and extreme drought. Core samples from Soda Lake in Carrizo Plain covering four
thousand years show the lowest lake levels between 1200 and 800 YBP (approx. 750 AD
and 1150 AD). Since Carrizo Plain has no exiting drainage, Soda Lake is the repository
for most of the runoff when it rains. The low lake levels therefore indicate drought
(Whitley et al. 2007:206). This extended period of drought was likely not limited to
Carrizo Plain; Cuyama Valley is only a few miles away on the southwest side of the
Caliente Mts. and most probably also felt the effects of severe drought. However, the
most prolonged period of drought in the interior mountains of central California occurred
between 1200 to 1350 AD. During this time, there is evidence that people left the interior for
awhile, moving back in the late period. Some coastal sites were abandoned between
about A.D. 1200 to 1400, and new locations were settled (Jones and Kennett 2005:74),
although not necessarily in the interior. In addition, during the Late Period, A.D. 11001769 (Horne 1981:45), populations on the coast began to increase. The number of sites
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from this period also increased, and it is believed that inland populations also increased.
By the late prehistoric period, after the droughts were over and the rains returned, the
population of the Cuyama area may also have been expanding.
Social organization changed at this time as well, with controls over larger
resource areas and increased accumulation of wealth, at least in coastal areas. The timing
of social change is debated (Gamble et al. 2001:192), but by the time contact with
Europeans occurred, the Chumash had a complex society without agriculture. They had a
well-developed economic system that utilized marine resources intensively, the ability to
store food for long periods, local craft specialization, and intensive inter-village
exchange. This economic system linked villages in different ecological zones, resulting in
an interdependency which influenced settlement patterns (Johnson 1988:296). They also
had a monetary system based on marine shell beads. Marriage was exogamous and
generally matrilocal; exogamous marriages have the potential to reduce conflict and
provide alternatives for food procurement and distribution (Johnson 1988:262). Neolocal
residence was also practiced (Horne 1981:49). Sons of chiefs, however, tended to live
patrilocally. Chiefs were allowed to practice polygyny, but the wives often stayed in their
natal villages. Intervillage marriages may have strengthened political links between
settlements (Johnson 1988:174).
Chumash social organization consisted of simple chiefdoms, with smaller polity
sizes than that of complex chiefdoms. Some authorities characterize these polities as
“provinces” (Hudson and Underhay 1978:27-28), each with its own capital. Despite the
lack of information on inland areas, it is likely that they, too, had provincial divisions.
Provinces were clearly defined and included several towns, villages, and hamlets. Larger
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communities had a chief (wot); some communities along the coast had a principal leader
(paqwot or big chief) (Hudson and Underhay 1978:27-28). Three of the villages in
Cuyama Valley had identifiable chiefs, Sxaliwilimu’, Kuyam, and Tsiwikon (Johnson
1988:172). The wot was responsible for funding and arranging feasts. He/she also
owned the ceremonial paraphernalia, cared for the poor and entertained visitors, was the
overseer of other officers, and maintained stores of surpluses. Next to the chief in power
was the paxa, who presided over ceremonies, collected offerings and fines, and made
announcements. Most villages also had a shaman, who was a member of an elite
religious society called the ’antap (Gamble 2008:57).
Social and political ranking among the Chumash may have been universally welldefined and associated with wealth, power and prestige (Blackburn 1975:49). Others
debate the pervasiveness of this type of ranking (Arnold 2001:12). There are a variety of
theories as to how the chiefdoms were organized and how, when, and why they
originated. At any rate, it is generally agreed that the social ranking system was fully
developed hundreds of years before contact with the Spanish (Gamble 2008:9-10). The
Late Period burials at the Kuyam site in Cuyama Valley show evidence of differentiation
in wealth in the interior as well as along the coast (Horne 1981:54). Leadership was
hereditary and apparently patrilineal, but occasionally a daughter or sister of a chief could
inherit the chief’s position (Johnson 1988:170, Grant 1978:511). There were specialists
and a “monetized economic system based on shell beads” (Gamble 2008:12). These
beads were made primarily on the Channel Islands, especially Santa Cruz Island, where
the quality Monterey chert for drills could be found (Arnold 2001:16-17). After

37

colonization, imported iron needles were used to drill the holes in the beads (Arnold and
Graesch 2001:84).
Gamble (2008:61) proposes that three forms of economic interaction were at work
in the Chumash polity: redistribution, free market trade, and commerce controlled by
chiefs or wealthy individuals. The market economy used shell beads as a medium of
exchange; once glass beads were available, they infiltrated the economy and in many
cases replaced shell beads as currency (Arkush 1993:625). Fiestas were regularly
scheduled; people traveled a long way to attend them, so they were an opportunity for
reciprocal ceremonial exchange and free market trade on the sidelines. The trade and
redistribution that were controlled by the chiefs may have been determining factors in the
development of the Chumash chiefdom organization (Johnson 1988:271-288; Gamble
2008:61). A refusal by a chief to attend a fiesta may have indicated hostile intent and
was justification for war (Gamble 2008:225). Every year, coastal people traveled to
Cuyama as well as San Emigdio, Mt. Pinos, Mat’ilha, and Tejon to gather pinyon nuts
(Timbrook 2007:141). It is possible that people stayed for the khutash, the autumn
harvest celebration, which was observed at the end of the pinyon harvest (Horne
1981:148).
Chumash were mostly peaceful with the Spanish, but not with each other. Palou
wrote that they were “extremely intelligent and skillful” (Grant 1978:510). In 1775,
Fages wrote that they were “of good disposition and . . . receive the Spaniards well,” but
that they were at “almost incessant war” with each other (Fages 1971:258). It appears
that there was a constant threat of intervillage raids, ritualized battles, and larger-scale
hostilities involving allied groups, including territorial conquest. There was not,
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however, a specialized warrior class (Johnson 2007:75). A known example of hostilities
involved villages from the Cuyama area. Apparently, the chief of Kuya’mu, a village on
the Santa Barbara coast, was thought to have caused a severe epidemic that reached the
Cuyama Valley. A retaliatory raid was organized by a resident of Achililiwo, Lihuiasu,
along with companions from Tsiwikon. In a night raid on He’lxman, an inland village
associated with Kuya’mu, five people were killed and the village burned. Evidently, the
attack on He’lxman was surrogate for an attack on Kuya’mu and revenge for the epidemic
(Horne 1981:82-85). Lihuiasu was originally from the village of Siwaya, which was
allied with two other villages in the Santa Ynez watershed and the village of Syuxtun,
where his daughter had been born. All four villages were also allied to the Goleta towns,
which were unfriendly with Dos Pueblos, which was allied with He’lxman and Kuya’mu
(Johnson 2007:89).
The Chumash language family was previously included in the Hokan language
group. Recently, however, a consensus has developed among linguists that it is not in the
Hokan stock (Mithun 1999:321, Golla 2011:194 ). The Chumash language family is
considered to be an “isolated language family with an ancient presence in California”
(Johnson and Lorenz 2006:39). Golla (2011:194) agrees, stating that it is “now generally
considered to be a classificatory isolate.” At least six languages in the Chumash family
are recognized: Obispe᷉no, Cruze᷉no (island), Purisime᷉no, Inese᷉no, Barbare᷉no, and
Venture᷉no. By the time ethnographers were interested in the Chumash, there were no
Cuyama native speakers left, so it is unclear whether there was a Cuyama Chumash
language. There is some evidence for linguistic ties between Cuyama speech and Inese᷉no
and Barbare᷉no, but not to Venture᷉no. The village of Tsiwikon appears to have had a
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Fig. 5. Map of Chumash linguistic groups. From Timbrook 1990:237 (after Grant 1965).

prominent tradition of intermarriage with Inese᷉no villages, which certainly could lead to
language influences. However, inhabitants of Sqene’n (Sxene’n), located a few miles to
the east, were said to speak a Barbare᷉no dialect, which may be an impression derived
from the presence of mission Indians at Santa Barbara Mission’s ranch in San Emigdio
Canyon, south of the San Joaquin Valley (Horne 1981:72-75, Beeler and Klar 1977:291296). With little concrete information about the Cuyama dialect, it may remain a
mystery.
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The Historic Period
The historic record in the Cuyama area does not begin until 1790, when a small
Spanish expedition crossed the upper Cuyama Valley from Santa Barbara on their way to
San Emigdio in search of a runaway neophyte from Mission San Buenaventura (Earle
2003:11). They do not appear to have returned by the same route. The next historic
record is from 1806, when Father Jose de Zalvidea traveled through Cuyama Valley on a
reconnaissance trip to the San Joaquin Valley (Grant 1978:530 and Zalvidea 1806:2-4).
Mission records identify six villages in the wider stretches of upper Cuyama Valley.
Sxalihuilimu’ (variously spelled “Sjalihuilimu,” or “Jalihuilimu”) was located at what is
now Spanish Ranch, part of a Mexican land grant later owned by Maria Antonia de la
Guerra. Lishawato’w (“Lisahua” to Zalvidea) was above the warm springs at what is now
Caliente Ranch. Kuyam (“Cuia”) was located in the center of the valley floor adjacent to
a marsh. Tsiwikon (“Siguicon,” “Ciwikon”) was south of Kuyam and slightly east,
probably in Castro Canyon. The location of Sqene’n is not clear, but there is an
unrecorded site with two springs adjacent to Highway 166 near the crest of the pass to the
San Joaquin Valley. The diseño for the Cuyama Rancho shows a location called Sienega
(a marsh) at approximately that location between seasonal springs; this could be the same
site. The sixth village in Cuyama Valley was not visited by Zalvidea, possibly because it
was out of the way to the San Joaquin Valley or was known to be uninhabited at that
time; this was Achililiwo, which may be the Matthews site excavated by Strong and
Wedel in Quatal Canyon.
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The Spanish name “La Paleta” is a loan translation from the Cuyama Chumash
name Sqene’n, both meaning “shoulder blade (King 2004:241-243). It is located in the
northeastern portion of Cuyama Valley, possibly on the trail across the Temblor
Mountains to the San Joaquin Valley. María Solares remembered from her trip across the
Sierra Madres when she was a child that one could look down from the mountains and
see “La Paleta (hills southeast of New Cuyama near Ballinger Canyon)” (Harrington
n.d.3:20 in Lee and Horne 1978:218). Fernando Librado told Harrington that Tsiwikon
was “a place over by Tejon or La Paleta.” Harrington also noted that Librado said
“sqenen = La Paleta on the way to Tejon.” Kroeber associated the Yokuts name
Gapisiau for La Paleta, and Juan Jose Olivas told Harrington that kaseqenen was the
name for La Paleta. Harrington’s notes also include “sqaliwilimu’ = up La Paleta way.”
Perhaps Sxene’n referred to a village on a landform called La Paleta (King 2004:241243). Alternatively, La Paleta could refer to the foothills south of Sxene’n, as indicated
on the Cuyama Rancho #2 diseno.
Zalvidea baptized three old women at Sxalihuilimu’, one of whom said that she
had a son in Santa Ynez; another had a son at La Purísima Mission. Zalvidea estimated
the population at about twenty-five. At Lishawato’w, Zalvidea said that he “made
Christians” of five people. Zalvidea estimated the population at twenty-eight. He then
visited Kuyam, which he said had fourteen men, nineteen women, and eight young boys.
Here he baptized five old women and two old men. Four leagues to the south was
Tsiwikon, with ten men, nineteen women, and some children. He baptized two old
women. Leaving the valley on the east, the “rancheria” of Sgene (Sqene’n) had a
population of seven men, sixteen women, and three children; Zalvidea baptized three old
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women and an old man (Zalvidea 1806:2-3). Total population of the five villages as
calculated by Zalvidea is over 150; Horne (1981:87-93) feels that his estimates are too
low. Using mission records, sex-ratio adjustments, and Cook’s correction factor of 1.5
(Cook 1964), he estimates Tsiwikon’s population in 1806 at 39-44 inhabitants,
Sxalihuilimu’ at 93, and Kuyam at 75. Using these figures would elevate the total
population to at least 261, which is in all likelihood a much lower figure than the precontact population. Zalvidea noted that many of the people from the villages he visited
around Buena Vista Lake in the lower San Joaquin Valley were away at “harvest” and
not available for counting (Zalvidea 1806:5). This may have been the case in Cuyama
Valley as well, rendering accurate population estimates impossible.
One of the last Cuyama baptisms in mission records was in 1812, Sergio
Iaiachuit, from Sxalihuilimu’. He was married to a woman from Tulamniu, in the San
Joaquin Valley; their two sons were born at Tulamniu, but they moved to Mission La
Purisima Concepcion, where Sergio was baptized. Their residency at the mission was of
short duration; in 1817 they were part of a group of fugitives from Mission La Purisima
who were given sanctuary by the Yokuts Chief Tasciats at Tulamniu. Emissaries from
the missions in 1817 and 1818 were sent to Tulamniu to negotiate the return of the
fugitives, but the negotiations failed (Earle 2003:15).
Other late baptisms included several people from Sxalihuilimu’ in November and
December of 1812, several more in January and February of 1813, and one in July. In
1814, one man from Sxalihuilimu’ was baptized. Several people from Tsiwikon,
including the chief, were baptized in 1818, and in April, 1820, a 64-year-old man,
Eustaquio (Mamulqiut) from Cuyama Valley was baptized (Johnson 2009).
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In February, 1824, neophytes at Missions Santa Inés and La Purísima rebelled.
The incident was quickly put down, but Indians from both missions and the nearby
Mission Santa Barbara fled into the northern mountains and on to the tulares in the
southern San Joaquin Valley. Some of these runaways may have escaped detection at the
Salisbury Potrero site in the Sierra Madre Mountains. Capt. Pablo de la Portilla traveled
from the south to Buena Vista Lake in the southern San Joaquin Valley with the President
of the California missions and the head missionary at Santa Barbara to negotiate with the
runaways. After an agreement with the Indians was reached, Portilla’s route back was
through Santa Barbara Canyon (Cook 1962:152-157), a fairly direct route from Cuyama
Valley to Santa Barbara (Grant 1978:530). It does not appear that the Cuyama area was
generally a place of refuge for runaways from the missions with the possible exception of
the Salisbury Potrero site (Grant:1978:531); one native was of the opinion that the
Cuyama area was too close to the missions to be safe (Latta 1939:42).
While Zalvidea and Portilla traveled across the mountains, camping along
streams, the Cuyama River offered another pathway to and from the coast and the
interior. Davis (1961:47) correlated this trade route with the modern route of Highway
166 from near Santa Maria east to the junction of Highway 399. Hwy. 399 is now Hwy.
119, but Hwy. 166 and Hwy. 119 do not intersect. A trail following the present-day route
of Hwy. 119 would have been to the north of Buena Vista Lake; a trail following the
current route of Hwy. 166 would have been south of Buena Vista Lake. To the east, the
map on page 72 (Davis 1961) shows the trail ending in the vicinity of Hwy. 99 in the
lower San Joaquin Valley, as does the map in Sample’s paper on trade and trails
(1950:24). After crossing the Temblor Mountains (east of Cuyama Valley), Arkush’s
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map indicates first a split in the trail north and south of Buena Vista Lake and Kern Lake,
and then continuation to the eastern Sierras over Tehachapi Pass, with another branch
leading south through Tejon Pass, all on documented trails (Arkush 1993:621). Latta’s
informants told him that Yokuts traders traveled through Cuyama Valley to the Pacific
coast (Latta 1949:71). Wedel (1941:7) stated that there was a trail from the west side of
Buena Vista Lake past the present McKittrick to the Painted Rock area in Carrizo Plain,
then south to Cuyama Valley over the Caliente Mts. and west along the Cuyama River to
Pismo Beach. Alternatively, a more difficult route led from Cuyama Valley south over
the mountains to either Santa Barbara or Santa Inez. It is possible that the relatively
larger sizes of Kuyam and Sxalihuilimu’ were influenced by their proximity to the
important river route.
Spain turned over Alta California to Mexico in 1821. The same year, traders from
Missouri reached Santa Fe, New Mexico. Soon the Spanish Trail between Santa Fe and
Los Angeles was bringing trade goods and new trading partners to California. By at least
1824, non-Mexicans were living in Los Angeles (Nostrand 1975:379). In an effort to
establish its claim to California, Mexico began to distribute large land grants. In 1843,
the Mexican government bestowed the first of two land grants in Cuyama Valley to
Gasper Oreña and José María Rojo. The other was granted to Cesario Armand Lataillade
through his wife, María Antonia de la Guerra, in 1846. The total acreage of the grants
was 71,620.75 acres, both of which Lataillade eventually owned. Lataillade inspected the
Cuyama area in 1845 and found no native inhabitants (Mohr and Sample 1967:41).
There is conflicting information about the finalization of the grants after American
statehood, but in 1872, an Act of Congress confirmed the Cuyama Rancho #2 to the heirs

45

Fig. 6. Diseno (original map) of upper Cuyama Valley. Original title: “Diseno del terreno que
solicito D. Cesara Lataillade situado en las Canada vulgarmente llamada de ‘Cuyama’.” Created in
184? The Oak Flat site would have been in the southern foothills at the bottom center of the map.
(Reprinted courtesy of The Bancroft Library, University of California, Berkeley)

of C. E. Lataillade, the son of Cesario Armand Lataillade (who had died earlier in a
gunshot accident). It was finally patented January 10, 1879 (Phillips 1995:2-3). This
property at one point supported three thousand cattle, six hundred horses, and twenty-five
hundred sheep, which were pastured in temporary locations that extended into the Sierra
Madres (Morrison and Haydon 1917:197).
In 1877 there were still wolves, coyotes, and grizzly bears in abundance (Reyes
1966:3). In 1888, a group of people from Santa Barbara took a horseback trip into the
mountains. Later, one of the group, Julius Starke, wrote an account of their travels
through Cuyama Valley and remarked on the abundance of quail, which provided
delicious dinners. The group varied their diet with antelope, deer, sage rabbit and
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cottontail. They found evidence of elk in “the debris of the Indian kitchens” (Starke
1889:6). Starke also noted the remains of a “very large” Indian house near two springs
“that never fail” near the center of the valley. He names the location as Jili Kilimu, which
is likely Sxalihuilimu’ (now Spanish Ranch), but the two reliable springs and the
reference to the center of the valley may indicate Lishawato’w (Caliente Ranch). The
house was described as circular, with walls of boards sealed on the outside by berms of
dirt at the bottom and roofed with thatching branches covered with dirt (Starke 1889:6);
the description is similar to that of a round house excavated at the Caliente Ranch by
Strong (Strong 1935:69).
Site History
The Oak Flat site has been owned by the Johnston family since the early 1900s.
Eugene Johnston homesteaded the area from 1906 to 1912, while serving as a U.S. forest
ranger in the Los Padres National Forest. It has been passed down within the family and
is now owned by his four grandchildren. It has been used primarily as pasture for cattle,
and is surrounded by oilfields. There has been minor disturbance from surface water
lines that supply various pumps (both oil and water), and water troughs for the cattle.
However, there has been major damage at the looter’s pit, which may have been
initially dug by W.D. Strong and W. Wedel on their weekends off from the Tulamniu
Project in the southern San Joaquin Valley in 1934. Johnston family history indicates that
two archaeologists came to the site in the mid-1930s and excavated and exported items to
the Smithsonian Institution in Washington, D.C.; Strong and Wedel themselves left no
record of this particular location. Their motivation was Strong’s quest to find a
Basketmaker culture in this area. Strong’s opinion of the Cuyama area was that it was
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“poverty-stricken” compared to coastal Chumash sites (Strong 1935:72). Two digging
sticks were found; one was sent to the Smithsonian, the other is still in the possession of
the Johnston family. One particularly large metate was shipped to Washington, D.C. and
returned, broken; it was so heavy that it had to be picked up at the train station in
Maricopa (Emery Johnston, personal communication). Since that time, local people have
expanded and re-worked the excavation location, turning it into a looter’s hole. Many
years ago, the author was shown two necklaces made entirely from shell beads from Oak
Flat and the Lishawato’w site (Archer, personal communication). Both sites are on
private property, and he had permission to dig. The Oak Flat pit was later roughly filled
in, creating its condition today.
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CHAPTER 5
PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS
IN THE REGION
In 1904 a collection of baskets from dry caves in the northern foothills of the
Sierra Madre Mountains was donated to the University of California by J. E. Heath
(Grant 1978:531). Early in the 20th century, a local rancher, J.G. James, along with
Henry Abels (Horne and McFarland 1991:134), actively searched for Native American
sites, especially rock shelters, on James’ property and on nearby lands; they acquired a
large collection of artifacts, including perishables. In a rock shelter on or near his
property, James found a “sacred bundle” that consisted of a feathered skirt (eagle
feathers) wrapped in a tule mat. Blue glass beads on the skirt indicated use after contact
with Europeans, but the initial construction date is unknown and may have been earlier
(Mohr and Sample 1967:39-40). James also excavated a cemetery of about 20 burials on
Salisbury Potrero, in the Sierra Madre Ridge, which yielded an abundance of grave goods
including such contact materials as scissors, a key, and a Mexican polychrome pot,
suggesting that the people at that location may have been fugitives from coastal areas
(Grant 1978:531). When the James-Abels Collection was given to the Santa Barbara
Museum of Natural History, Grant wrote that it contained “practically every known
Canalino type of artifact, and positively extends the range of the Chumash Indians to the
Cuyama drainage” (Grant 1964:3). He also felt that this collection demonstrated the
homogenous nature of Chumash culture throughout their region (Grant 1993:29).
In 1934, William Duncan Strong and Waldo Wedel took time off from the
Tulamniu Project in the lower San Joaquin Valley to explore Cuyama Valley, the Sierra
Madre Ridge, and the Sisquoc River drainage. They excavated the Matthews site in
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Quatal Canyon, a site near Green Canyon on the Caliente Ranch, and the Kuyam site in
the center of the valley. Ovoid house pits were discovered at these sites. In fact, the
house (16 ft. long) in Quatal Canyon had walls of juniper posts. The large, round house
excavated at the Caliente Ranch was 19 feet in diameter and it contained a firepit as well
as a cache pit. The roof was of beams covered by crisscrossed twigs that decreased in
size with height and were ultimately covered with grass (Wedel 1934:3). This may have
been the structure mentioned by Starke in 1889. A surface site in Apache Canyon was
also investigated, but the artifacts appeared to be from a cache that had washed out of the
hillside (Wedel 1934:6).
The cemetery at the Kuyam site yielded up to 41 burials. The human remains
were wrapped in “brown woven textile faced with tule matting.” Burial #26 had “4
complete or very nearly complete ornamented wooden hair pins, 3 of them were found
adhering to the tule matting that covered the skull and which some human hair adheres
[sic].” Burial #10 had fragments of an oak bowl that had been used to cover the head of
the deceased (Strong 1934:5). Since the bulk of the artifacts recovered were beads and
cryptocrystalline tools, Horne and McFarland (1991:134) argue that burials #26 and 10
indicate status differentiation by type of grave goods rather than quantity. Variations in
dress and ornamentation can indicate differences in status, and early historic accounts
often mention unusual ornaments such as hairpins or headdresses, ornaments, and
colorful facial paints (Hudson and Blackburn 1985:19).
Strong and Wedel, under the guidance of James, also explored the Sierra Madre
Mountains and the Sisquoc backcountry (Horne and McFarland 1991:134-135). Field
notes and photographs are available from the Smithsonian Institution, but other than a
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two-page written report accompanied by four photographs (Strong 1935:69-72), neither
Strong nor Wedel published their findings, and it appears that there were no assessments,
either of their artifacts or of their excavations.
The Los Padres National Forest boundary is approximately one-quarter mile from
Oak Flat. The U.S. Forest Service has thoroughly explored and documented the potreros
at the top of the Sierra Madre Mountains and the canyons leading into Cuyama Valley.
In 1972, they were able to have the potrero areas designated as a National Archaeological
District. However, it is such a rich area that new sites were discovered in the summer of
2009. There are now almost seventy sites recorded in the district, ranging from lithic
scatters and habitation centers to rock art. It is likely this concentration of prehistoric
sites reflects an important ceremonial area for the Chumash, particularly during the
solstice times. Grant proposed that the high incidence of rock paintings in the Cuyama,
San Emigdio, and Carrizo areas reflecting a “complex ceremonial art tradition,” were
indicative of much more sophisticated forms of “abstract formulation” powers than those
observed among coastal populations (Grant 1978:534).
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CHAPTER 6
RESEARCH DESIGN
While certain information about the Cuyama Chumash can be inferred from what
is known about the coastal Chumash or other inland Chumash, it cannot be assumed that
the Cuyama Chumash were exactly like anyone else. They certainly did not depend on
rich marine resources for sustenance, and there was no lacustrine environment such as
that utilized by the neighboring Yokuts. However, the Cuyama Valley provided a trade
route between coastal areas and the San Joaquin Valley, so influences from both areas
should be apparent. It is difficult to predict exactly what information should be
discovered from investigations at the site; therefore, questions were formulated to assist
in defining field methods and laboratory analyses to enhance the recovery of valuable
data.
Research Questions
Question 1: What is the chronology of occupation of the Oak Flat Site? One of
the most important keys to understanding a site is to understand the length of its
occupation and the period of time in which it was occupied. The last Chumash residents
appear to have abandoned Cuyama Valley sometime between 1820, after the last baptism
from the Cuyama area, and 1845, when Cesario Armand Lataillade visited the area prior
to acquiring the Cuyama land grant (Mohr and Sample 1967:41). The Oak Flat site has
never been properly examined; it did not have a trinomial number until this investigation
began. Glass beads have been found by local people in the looted area, so the site was in
use during historic times. Other temporally sensitive artifacts not apparent on the surface
should be recoverable from the subsurface, such as projectile points, fishhooks, or metal
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objects. Two shell beads were found on the surface recently; shell beads and glass beads
can be useful for relative dating. Radiocarbon testing of organic materials and hydration
testing of obsidian tools are also helpful in determining relative periods of occupation.
Projectile points may be dated stylistically (Moratto 1984:125-138).
Question 2: What was the function of the site and its season of occupation?
Groundstone is scattered over the surface of the entire site, lending weight to the
possibility that this site was a village or a processing site. If it was a permanent village
site, there should be evidence of permanent structures and other objects of everyday life,
such as hearths and tools. A travelogue published in 1889 (Starke 1889:6) mentions a
large, deteriorating circular structure in Cuyama Valley constructed with upright planks
of wood; it is possible that there could be evidence of this type of construction. Strong
(1934:12) uncovered the remains of structural support posts at the Kuyam site and the
Matthews site in Quatal Canyon as well as juniper walls. If it was a temporary campsite,
the structural evidence of shelters would be less pronounced, but pollen samples could
help pinpoint the season in which the site was used. It is also possible that perishables
could be preserved; after all, Strong found fragments of textiles and matting at the Kuyam
site (Strong 1934:1-5).
As previously mentioned, the Cuyama Valley has a very different natural
environment than that of its neighbors with which the Cuyama Chumash may have been
affiliated. Therefore, cultural adaptations may have also been different, and it is possible
there will be evidence of that difference. The wood structures recorded by Starke and
Strong are an example, for coastal people used more flexible materials for their structures
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(McCall and Perry 1986:38), while those living in the San Joaquin Valley used large tule
mats to cover wooden frameworks (Silverstein 1978:451).
Proponents of optimal foraging theory suggest that the nutritional value of food
must be balanced by the energy used to acquire it (MacArthur and Pianka 1966:603).
The cost of the food should not outweigh the benefit. The Oak Flat site would appear to
fit the requirements for an optimal residential location. Water, certain seeds and fruits, as
well as small mammals would have been available at or very near the site, while acorns
and larger animals would have been obtained a short distance away. Foods from higher
elevations, such as pine nuts, would have required a longer trek, but a trek easily
accomplished in a day or on an overnight trip.
Question 3: What can be learned about the diet of the people who used the Oak
Flat site? If there was a village at this location, which is what local people believe, there
may have been a varied diet. The Oak Flat site is ideally situated between the grasslands
of the valley proper and the forested region of the mountains. If Branch Canyon Creek,
which forms the southern border of the Oak Flat site, was a perennial stream with fish,
screening should produce fresh-water fish bones. Until recently, the Sierra Madre
Mountains were a prime hunting area; in modern times it has been over-hunted, and the
chaparral has become too thick for deer to escape predators. The residents of Oak Flat
may have utilized the same resources as more recent hunters; there is increasing evidence
that big-game hunting increased during the middle and late Holocene accompanied by
population increases (Hildebrandt and McGuire 2002:231).
Many of the seeds known to have been eaten by the Chumash grow in abundance
around the Oak Flat site, such as fiddleneck and peppergrass (Timbrook 2007:23-111);
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these could be picked up in flotation samples. The metates and manos should be
analyzed for proteins to determine what foods were processed. There may also be the
remains of imported foodstuffs such as marine fish from the coast or lake fish from the
San Joaquin Valley. While not technically a food, datura was ingested (Grant 1978:511;
Timbrook 2007:65-73), and is a common plant in Cuyama Valley; it is possible that
protein residue analysis could produce evidence of its use.
Question 4: Is there evidence of cultural interaction? A major trade route
followed the Cuyama River from the coast to Cuyama Valley and on into the southern
San Joaquin Valley (Sample 1950:24, also Davis 1961:47). If there was contact,
particularly trade, with coastal Chumash, it would be expected that there would be
evidence, such as steatite (although steatite beads may also have been obtained from the
Yokuts), wooden vessels inlaid with shell (Davis 1961:28), Franciscan chert, Monterey
chert, shell, sea mammal remains, and other influences from the coast. If there was
Yokuts trade, there may be diagnostic basketry remains (Mohr and Sample 1955:345354), or obsidian.
Question 5: What was the function of the rock “enclosure” at the Oak Flat site?
The rock feature is a large square. The rock wall that defined it was formerly about onehalf meter tall, with an opening in the center of the west wall. A few years ago, most of
the rocks were taken to help in the construction of an arena several miles away, but the
base of the feature is still visible. In contrast to the rest of the site, there was no
groundstone on the surface inside the rock feature. If the feature was used as a
ceremonial area, artifacts may include such artifacts such as rattles, smoking pipes, or
charmstones. If it was a cemetery, there will be human remains. If it was a Mexican
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sheep corral, there may be diagnostic Mexican artifacts inside or evidence of butchering
along with domestic sheep bones.
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CHAPTER 7
RESEARCH METHODS
Site Description
The site is long and narrow, measuring approximately 90 meters by 35 meters,
roughly parallel to Branch Canyon Creek, which is on the south border. There is
evidence of creek overflow slightly upstream of the site and alteration of the streambed to
the south. No artifacts were found south of the stream. The northern boundary of the site
is a dirt oilfield road. There is a small cement pad adjacent to the road for an active water
well that supplies a large cattle trough. To the northwest, there is an artificial mound for
an oil well, but it is beyond the looters’ pit and does not impact the prehistoric site. There
is one above-ground water pipe that cuts across the eastern portion of the site, and an old
water trough was removed from an area east of the site near the creek just before the
investigation was initiated. Oak Flat is on a relatively flat, open area between the hills; it
has a very slight downward trend to the east, where there are no hills, offering a clear
view of Mt. Pinos. The main portion of the site is covered only with grasses and
wildflowers; bushes and a few trees grow to the east and to the west.
Field Methods
The first step was to determine site boundaries (Fig. 5). A surface survey found
that the concentration of artifacts was to the north of the creek and east of the looters’ pit,
primarily in the grassy area. A datum was established at the northwest corner of the rock
feature, which was in the grassy area. TU-1 was placed just east of the looter’s pit; it was
hoped that the integrity of the subsurface deposit could be determined there. Test Units
2, 3, and 4 were spaced approximately equidistantly on an east/west axis between TU-1
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Fig. 7. CA-SBA-3931 site map. Datum is the northwest corner of the rock feature.
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and the rock feature, with TU-4 being a 1 x 2-meter unit straddling the rock wall. Test
Unit 5 was placed slightly northwest of the corner of the rock feature, and Test Unit 6
was placed east of the rock feature on the eastern end of the grassy area. These six units
were begun by the archaeological field class from California State University,
Bakersfield, which excavated for three Saturdays in May, 2008. Later, TU-7 was placed
in the center of the rock feature, and TU-8 was placed to the north of TU-5 in a
depression. The depression that prompted the location of TU-8 was likely caused by
cattle activity near a salt block (not present during excavation); it was not a house
depression as hoped.
One more 1 x 1 meter unit was intended to be placed east of TU-6 to clarify the
eastern boundary, but an oval depression within a berm was discovered in the bushes
between TU-6 and the intended location. A 1 x 2-meter unit was placed on the east end of
the depression (TU-9); then another 1 x 2 unit was placed over the berm in the center of
the north side (TU-10). TUs 1, 2, 3, 5, 6, and 7 were 1 x 1-meter units. TUs 4, 8, 9, and
10 were 1 x 2 meters. The datum for each unit was established in each northwest corner,
which was generally the highest corner, due to the slight slope of the site. The one
exception was TU-9, where the datum was placed on the northeast corner (the highest
point).
Test Units
Test Unit 1. Test Unit 1 (Fig. 5), a 1 x 1 meter unit, was sited just to the east of
the looters’ pit to test the subsurface of the surrounding area. It was quickly abandoned
in the first ten centimeters when human remains, three human incisors and three small
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cranial fragments, were found.. Apparently, TU-1 was situated on dirt excavated from the
looters’ pit and tossed to the side. Somehow the artifacts and bones recovered during this
excavation had avoided detection by the looters. It is possible that there are other human
remains close by. Proper protocol was immediately followed, and on the next work day
Gilbert Unzueta, the Chumash individual designated as the Most Likely Descendant,
joined the work group and re-buried the remains with a small ceremony. TU-1 was
immediately filled in, and no further work was undertaken there.
Chumash burials were accompanied by grave offerings, some of which
belonged to the deceased and some of which were contributed by the mourners out of
their own possessions. Still other goods belonging to the deceased were kept to be
burned at the mourning ceremony, a separate event (Arnold and Green 2002:764). The
artifacts unearthed in TU-1 may have been grave goods that were missed by the looters
and tossed to the side with shovelfuls of dirt. Artifacts included five shell beads, five
glass beads, two juniper berry beads, 20 cryptocrystalline flakes, and 10 asphaltum skirt
weights.
Test Unit 2. TU-2 (Fig. 8), TU-3, and TU-4 were excavated to 50 cm. TU-5 and
TU-6 were excavated to 60 cm. TU-7 was excavated to 20 cm., where a hearth was
found. TU-8 was excavated to 10 cm; there was little to no cultural evidence. Thus it
appears that the site did not extend that far north. The four cryptocrystalline flakes found
in the test unit most likely washed down from the area of TU-5. TU-9 was excavated to
30 cm; at 20 cm., the remains of a scorched juniper wall were discovered. TU-10 was
also excavated to 30 cm., where a hearth was located. Final depth for all test units was
determined by the discovery of a hearth, excessive presence of krotavinas, or sterile soil.
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Six auger holes were dug, one to the west of TU-1, two to the north of TU-3, one
to the south of TU -3, and two to the east of the house depression. With the exception of
the auger holes, all excavation was accomplished with trowels and brushes. Column
samples and pollen samples were taken from every level and every test unit except TUs 1
and 8.
All excavated soil was placed into buckets; it was then dry-screened in the field
with 1/8-inch screens. A 1/16-inch screen was used occasionally to spot-check for very
small artifacts. Fill from krotavinas created during the night was also screened, but kept
separate from test unit items. All small recovered items were placed into vials and then
into labeled bags according to unit, level, date, and excavators. Groundstone was also
placed into labeled bags, except for very large metates. Samples for radiocarbon dating
were folded into aluminum foil.
The final depth for TU-2 (1 x 1 m.) was 50 cm., when sterile soil and krotavinas
were dominant. The first 10 cm. appeared to be Munsell’s 10 YR 4/3. Thereafter, it
became the 10 YR 5/4, a yellowish-brown, hard soil, with some 10 YR 4/3 soil between
10 and 20 cm. There were no beads in this unit, and it was riddled with rodent runs. It
seemed that most of the recovered items originated in the krotavina. This unit most
probably establishes the western boundary of the habitation area.
Test Unit 3. TU-3 (Fig. 9), (1 x 1m) was hard to dig from the start. At 10 cm, its
Munsell color value was 10 YR 5/3. From 20 cm. to 40 cm., the Munsell value was
determined to be 10 YR 4/3. At 40 cm., however, a circular area of dark soil
approximately 40 cm. in diameter began to appear in the eastern half of the unit. By 43
cm, this area appeared to be Munsell’s 10 YR 3/2 value. It continued to 50 cm., where a
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hearth was uncovered. The soil within the hearth was dark, soft, and loose; the area
around it was cemented in places and very hard (10 YR 5/3), definitely fire-affected.
Test Unit 4. TU-4 (Fig. 10) was the first 1 x 2 meter unit. The rock feature is
oriented toward just east of north, so TU-4 is not square to it. However, it was centered
on the western wall. Its final depth was 50 cm. in the east half. The 0-10 cm. Munsell
value was determined to be 10 YR 4/3. The value at 10-40 cm. was 10 YR 3/3, a dark
brown. A portion of a hearth was discovered in the southwest corner at 40 cm.; this area
also had fire-hardened soil. The discovery of the hearth was reason enough to halt
excavation at 40 cm. in the western portion, but the soil was still middeny in the eastern
half beyond the two big rocks, so it was decided to continue excavation in the eastern half
to 50 cm. At that level, the soil was again divided; the western portion of the test unit
between the two big rocks was compacted and hard, with a Munsell value of 10 YR 5/3.
The eastern portion was middeny and soft, with a Munsell value of 10 YR 4/4. There
were active lizards in the rodent runs in this test unit.
Test Unit 5. TU-5 (Fig. 11) was a 1 x 1 m. unit and was excavated to 60 cm. No
Munsell values were recorded for the first 40 cm. Fire-hardened earth was noted in the
southwest corner between 20 and 40 cm. However, the 40-60 cm. levels became
anthropogenic again in the southwest corner. The hard soil was valued at 10 YR 5/3,
while the anthropogenic soil was valued at 10 YR 4/3.
Test Unit 6. TU-6 (Fig. 12) was 1 x 1m., east of the rock feature and also
excavated to 60 cm. No Munsell values were recorded until the side walls were
examined at 60 cm. Then it was determined that there were two distinct stratigraphic
levels. The topmost level, to approximately 18 cm, was 10 YR 4/3. The rest of the unit
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was 10 YR 4/6. Ground squirrels took over this unit after excavation was complete, but
before the column samples were done. Twenty centimeters of rodent backfill was
removed and screened in order to complete the column samples. The backfill was kept
separate from the test unit soils and recorded separately (see Appendix C).
Test Unit 7. TU-7 (Fig. 13) was a1 x 1m. unit with all midden soil on the surface;
the only irregularity was a cryptocrystalline flake. By 10 cm., however, there was a
considerable number of rocks in the north midsection and large rocks appearing in the
southwest corner. At 20 cm., a hearth was discovered, and over half of the floor was
composed of large rocks. This hearth was not as formal as the other three, but soil was
still appeared to be midden.
Test Unit 8. The first 4 cm. of TU-8, a 1 x 2m. unit, was finely pulverized cattle
manure; it had appeared to be midden. The next 6 cm. was hard and brittle; not even
rodents had attempted to dig through it. The Munsell color was 10 YR 5/4. Four
cryptocrystalline flakes were found; they likely washed down from the area around TU-5.
TU-8 was in a low spot and may have been affected by water collection after heavy rains
and/or stream overflow. Later, it was discovered that this was the place where salt blocks
were placed for the cattle, probably the reason for the soil compaction.
Test Unit 9. TU-9 (Fig. 14), a 1 x 2 cm. unit, was placed over the eastern end of
the berm surrounding the house depression. Therefore, soils differed within the test unit.
Within the berm, there was anthropogenic soil with a Munsell value of 10 YR 4/3, a
medium brown, except for the southwest corner, which was hard and fire-affected. On
the berm and on the outside, the value was 10 YR 5/4, a tan color. This pattern remained
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consistent to 30 cm., where rodent activity (old and recent) and rocks filled the floor of
the test unit.
Test Unit 10. TU-10 (Fig. 15) was also a 1 x 2 cm unit, with a Munsell value of
10 YR 4/3, except for the hearth area in the southeast corner, which was a soft 10 YR 4/4.
There was a large pile of soft, white rocks just outside of the rock ring surrounding the
hearth; the pile appeared to be intentional. This unit was excavated to 30 cm., the level of
the hearth.
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CHAPTER 8
LABORATORY METHODS
Recovered items were sorted by type. Each artifact was measured, weighed, and
further identified (e.g. style of bead). Formed lithics, selected groundstone, and beads
were drawn and photographed. A catalogue was created in which unique items (e.g.,
beads) were given separate numbers, and artifacts and ecofacts of the same type (e.g.,
calcined bone fragments, chert debitage) were weighed and given a number for the group
in each level. An appendix was created for the intrusive krotavina items. Column
sample and auger ecofacts and artifacts were recovered by flotation, examined under
magnification, and sorted as described above.
Specialized Studies
Faunal Studies: Faunal remains were sorted and identified to taxon if possible.
Identifiable remains were bagged and marked individually. Unidentifiable remains were
bagged in groups per level as “unidentified, unidentified burned, or unidentified
calcined.” Fish vertebrae were submitted to Kenneth Gobalet, CSUB, for identification.
Analyzing faunal remains can be useful in determining diet and as evidence of trade
when imported remains are found (Research Questions 3 and 4).
Wood identification: Two samples of the wood found in TU-9 were sent to the
PaleoResearch Institute in Golden, Colorado for identification. They were from the
interior of the berm and appeared to be part of the construction (Research Question 2).
Obsidian studies: Nine small obsidian flakes were submitted to Russell Harmon,
ARL Army Research Office, for laser-induced breakdown spectroscopy (LIBS) to
determine the source of the raw material. The surface obsidian projectile point was sent
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to Tim Carpenter, of Archaeometrics Inc. for sourcing and obsidian hydration.
Alexander K. Rogers calculated dates from the hydration results. Since there is no local
source of obsidian, to be able to determine the original source would address Research
Question 4, which deals with trade. Obsidian hydration would aid in determining the
period of occupation (Research Question 1).
Lithic analysis: Flaked stone tools and debitage were analyzed to determine
processes and stages of tool making. The types of debitage and the types and frequency
of tools can assist in determining the function of the site (Research Question 2)
Radiocarbon dating: Four samples of charcoal (one each from TUs 4, 5, 6, and
10), one fragment of large mammal bone, and one wood sample were sent to the
University of Arizona AMS Laboratory for radiocarbon dating to aid in determining
chronology of the site. This also addresses the question of chronology (Research
Question 1).
Immunological studies: Eleven assorted items (metates and lithics) were
submitted to the Laboratory of Archaeological Sciences, California State University,
Bakersfield for cross-over immunoelectrophoresis testing. Under the right conditions,
proteins can survive for a long time, and it was hoped that CIEP testing would be of
assistance in determining diet of the people who used the tools (Research Question 3).
Pollen studies: Pollen samples were taken from every level of every unit. Half
of the pollen samples were sent to Peter Wigand, University of Nevada, Reno, for
analysis; it was hoped that the pollen could give clues to the climate during occupation of
the site, which could indicate seasonality or permanence of occupation (Question 1).
All of the above studies are discussed in detail below.
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CHAPTER 9
RESULTS
Stratigraphy and Soils
Stratigraphy is not well-defined at this site, and every test unit is different; midden
soil on top extends to varying levels interrupted by krotavinas; midden also shows up in
lower levels. Munsell values ranged from 10-yr 3/2 to 5/4, pale and brittle to dark and
soft. Stratigraphy was variable both between and within excavation units. The site has
been thoroughly disturbed by rodents, which were active during excavation and have
likely been active since the site was abandoned. There is an abundance of large and small
rocks, indicative of the alluvial nature of the soils. The location of the site on the higher
bank of the creek likely protected it from complete washout when the creek runs high; the
south bank of the creek shows evidence of stream meandering, but there is no evidence of
meandering on the actual site.
The boundaries of the site appear to correspond well with the area where the
excavations took place and where the looters’ pit exists on the west. There also appeared
to be little activity around TU-2; this may have been a buffer zone between the habitation
area and the cemetery. Before discussing the artifacts recovered during excavation and
the results of special testing, the site’s stratigraphy will be illustrated by drawings of wall
profiles.
Wall Profiles
No wall profiles were drawn for TU-1 or TU-8; TU-1 was less than 10 cm., and
all work was stopped after the discovery of human remains. No floor map was drawn for
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Fig. 8. TU-2, west wall profile, 50 cm. deep.

Fig. 9. TU-3, east wall profile, 50 cm. deep. The lens in the
upper right is white soil, of unknown composition.

TU-1 since it had to be abandoned. TU-8 was only dug to 10 cm., with very little in the
way of artifacts or other floor objects within the soil; the floor map reflects the paucity of
objects. Wall profiles and maps were drawn for all other test units.
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Fig. 10. TU-4 west wall profile, 40 cm. deep. There was a clear
soil change at the dotted lines, but neither section was particularly
anthropomorphic.

Fig. 11. TU-5 west wall profile, 60 cm. deep. The two semi-oval
shapes above the native soil were red lenses of unknown composition.
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Fig. 12. TU-6 west wall profile, 60 cm. deep.

Fig. 13. TU-7 west wall profile, 20 cm. deep.

Fig. 14. TU-9 east wall profile, 30 cm. deep.
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Fig. 15. TU-10 north wall profile, 30 cm. deep.

Floor Maps

Fig. 16. TU-2 floor map at 50 cm.

Fig. 17. TU-3 floor map at 50 cm.
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Fig. 18. TU-4 floor map at 40 cm.

Fig. 19. TU-4 floor map, east, at 50 cm.

Fig. 20. TU-5 floor map at 60 cm.
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Fig. 21. TU-6 floor map at 60 cm.

Fig. 22. TU-7 floor map at 20 cm.

Fig. 23. TU-8 floor map at 10 cm.
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Fig. 24. TU-9 floor map at 30 cm.

Fig. 25. TU-10 floor map at 30 cm.
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Features
Rock enclosure (Feature 1). Initially, the only obvious surface feature was the
roughly square rock enclosure. The south side measures 17.09 meters, the east side is
15.9 m., the north side is 17.1 m., and the west side is 16.36 m. People whose families
have lived in Cuyama Valley for several generations say that it was a sheep and goat
corral during the Mexican rancho period. Considering the number of sheep recorded for
the Cuyama Rancho in the mid-1800s, this is a likely explanation.
There was no groundstone or other rocks on the surface within the enclosure, so at
some point it had been cleared of rocks. There were still grizzly bears in the valley
during the Mexican rancho period, along with black bears and mountain lions, both of
which are still present. It would make sense to pen the sheep up at night. It is likely that
the flocks were moved around the area, including into the mountains, in a regular rotation
in order not to degrade pastures. If that is so, there could be other, undiscovered corrals
in undeveloped areas of the nearby mountains. However, no evidence of sheep or the
presence of Mexican sheep-herders was found at this site.
Depression (Feature 2). The depression should have been obvious, but it was
overgrown with Yerba Santa bushes and was beyond the east end of the grassy area; it
was not discovered until eight test units had been completed. It was oval-shaped and
measured 6.62 x 4.13 meters inside the berm. This corresponds closely to the shape and
measurements of the house depressions at both the Matthews site and the Caliente Ranch
reported by Strong and Wedel. Upright wood fragments were found just inside the
eastern portion of the berm between 20 and 27 cm. deep; they were scorched on the
interior-facing surfaces, but not on the outer surfaces. The pieces that survived complete
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Fig. 26. Feature 1. Rock feature, possibly a sheep corral.
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Fig. 27. Feature 2. Map of bermed depression. TU-10 is at center left; TU-9 is on the top. The burned wood
in TU-9 was found at 27 cm.; the carbonized wood in TU-10 was found around 20 cm.
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burning were probably partially buried by the berm. There were also concentrations of
carbonized wood along the interior of the berm in both TU-9 and TU-10 around 20 cm.;
the structure appears to have been destroyed by fire. The wood was identified as juniper,
just as were the walls of the structure found by Strong and Wedel in Quatal Canyon
(Strong 1935:69).
The feature appeared to be a structure, but while one test unit (9) provided a
certain amount of information, it was felt that more was needed. TU-10 provided that
information with more carbonized wood along the berm, a hearth (in the center of the
depression), a scraper, two metates, and an unusual unfinished square stone mortar with a
smooth, finished base.
Hearths. Four hearths were found at Oak Flat. The first (Feature 3) was the
complete hearth in TU-3 at 50 cm. At this point, the floor of the test unit was thick with
rocks. There was also an unusual mano with an apparently intentional, almost straight
groove on a lengthwise axis on the side opposite the grinding side, next to the hearth.
The anthropogenic soil in and above the hearth contained the highest concentration of
fish bones in the site. Wood was found in this test unit that appeared to be juniper, but
was unable to be associated with any structure.
The second hearth (Feature 4) discovered was in TU-4, in the southwest corner, at
40 cm. Only one-fourth of the hearth was within the test unit, but that portion was within
a rock ring. TU-4 also had two very large rocks in the center of the test unit with just
enough space to walk between them. They were suggestive of a doorway. If they
constitute the
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Fig. 28. TU-10 at 20 cm. The five small, square items to the north are pockets of
carbonized wood. The “V” shape protruding from the lower north wall is the scraper.

outer edge of a structure, the map of the western 1 square meter of TU-4 looks almost
identical to the map of the southern 1 square meter of TU-10, with a wall on one end and
a hearth in the center of the structure. Wood that appeared to be juniper was found in this
test unit also.
Test Unit 7, in the center of the rock feature (aka. corral) had a hearth (Feature 5),
which began to be exposed at 10 cm., but was fully uncovered at 20 cm. It, too, was
surrounded by rocks, although in this case some of the rocks were quite large, the fire
enclosure was not complete, and the fire appeared to have been small. This may have
been an outdoor fire; its construction is not as orderly as the other three, and it appears
very much like a campfire. It is possible that this hearth was used to heat treat
cryptocrystalline; many of the flakes recovered in this test unit had been heat-treated.
This, along with the exceptional quantity of cryptocrystalline flakes in the test unit, may
suggest an outdoor lithic work area. There was more total debitage in TU-7 than any
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Fig. 29. Hearths. Upper left: Feature 3, TU-3 at 50 cm. Upper right: Feature 4, TU-4 at 40 cm. Lower
left: Feature 5, TU-7 at 20 cm. Feature 6, Lower right: TU-10 at 30 cm.

other test unit except TU-4, which was a 1 x 2-meter unit and was excavated to 50 cm.
TU-7 was a 1 x 1-meter unit and only excavated to 20 cm.
The fourth hearth (Feature 6) was the one previously discussed from TU-10.
Only one quarter of it was within the test unit, but by mapping the depression with the
two test units, it was determined to be in the center of the depression. It, too, was
bordered by rocks, including a cache of soft, white rocks.
Material Culture and Ecofacts
As indicated in Table 2, the most common artifacts by far were cryptocrystalline
flakes, attesting to the persistent activity of tool-makers. The next most numerous
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category was that of shell beads, all of marine shells, followed by unidentified
groundstone. If lumped together, however, identifiable groundstone (metates, etc.)
account for 46 artifacts, all except the scraper and the pipe fragment are evidence of food
processing.
Groundstone. Groundstone refers to stones that were used to process resources
and became ground or polished through use or manufacture. There was a considerable
amount of groundstone on the surface, including a very large metate and a metate
fragment in the looters’ pit. A small, complete mano with good surface sheen on one side
was found near the cattle trough. One metate was used in the construction of the stone
“corral;” it was not collected since it was part of the feature. One bowl fragment, a
mortar fragment, a tarring pebble, and asphaltum were also found on the surface. The
metates, mortars, manos, and bowl were made of reddish or gray sandstone.
The large metate (Fig. 30) may be the previously-discussed metate that was
shipped to the Smithsonian Institution in Washington, D.C. and returned. The break is
crisp, and Mr. Johnston may have just dropped it off where it was found. This metate
was made of a finer, denser sandstone than other artifacts.
A total of 71 groundstone items were discovered and identified (when possible) at
CA-SBA-3931. There were eight complete or slightly damaged metates, four of which
had been burned, as well as nineteen metate fragments. Several of the fragments also
showed evidence of burning. Four metates were found upside down, possibly indicating
that the owners expected to return. The large metate from TU-10 (Fig. 45) tested positive
for rabbit proteins. Twelve complete or fragmentary manos were found, two of which
were burned. There were three mortar fragments and one bowl fragment, which was
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TABLE 2
SUMMARY OF ARTIFACT DISTRIBUTION BY LEVEL
ALL UNITS, CA-SBA-3931
_______________________________________________________________________
ARTIFACT/
LEVEL (cm)

SURFACE

010

1020

2030

3040

4050

5060

Totals

Metate

2

-

2

2

-

-

2

8

Mano

2

-

1

2

-

1

-

6

Mortar

1

-

1

1

-

-

-

3

Pestle

-

-

-

1

-

-

-

1

Bowl

-

-

1

-

-

-

-

1

Acorn anvil

-

-

1

-

-

-

-

1

Pipe fragment

-

-

-

-

-

1

-

1

Tarring pebble

1

-

-

-

-

2

-

3

Groundstone

3

4

15

21

3

2

2

50

Projectile point

3

2

2

2

1

-

-

10

Biface

-

6

3

1

-

-

-

10

Scraper

-

-

1

-

-

-

-

1

Modified flake

1

2

-

4

1

-

-

8

Core

-

-

-

2

-

-

-

2

11

568

997

584

230

159

26

2575

Cryptocrystalline flakes
Obsidian flakes

-

2

13

7

3

1

-

26

Shell beads

3

13

43

16

12

1

5

93

Stone beads

-

-

-

2

-

-

-

2

Glass beads

-

5

4

-

2

-

-

11

Skirt weights

-

12

-

-

2

-

-

14

Bone awl

-

1

-

-

1

-

-

2

Juniper berry bead

-

1

-

-

-

-

-

1

Flaked glass

-

-

-

-

-

1

-

1

27

616

1084

645

255

168

35

2830

TOTALS

______________________________________________________________________________________________
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Fig. 30. Large surface metate, Cat. #S-001.

Fig. 31. Surface mano. Cat. #S-005.
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Fig. 32. Surface mortar fragment, interior and side views. Cat. #S-004

Fig. 33. Metate fragment found at the looter’s pit.
Cat. #S-002

Fig. 34. Metate, broken, burned. TU-3.
10-20 cm. Cat. #T3-20-010.

Fig. 35. Mano fragment, top and profile. Surface. Cat. #S-006
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Fig. 36. Mano/pestle fragment, TU-2, 10-20 cm.
Cat. #T2-10-005.

Fig. 38. Grooved groundstone (mano on reverse),
TU-3, 50 cm. Cat. #T3-50-110

Fig. 37. Pestle fragment, TU-3, 20-30 cm.
Cat. #T3-30-026.

Fig. 39. Acorn anvil, TU-4, 10-20 cm.,
Cat. #T4-20-093.

Fig. 40. Mano/pestle, TU-4, 20-30 cm.,
Cat. #T4-30-122.

Fig. 41. Burned metate, TU-4, 20-30 cm.,
Cat. #T4-30-125.
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Fig. 42. Burned metate, TU-5, 50-60 cm.,
Cat. #T5-60-154.

Fig. 43. Metate, TU-6, 50-60 cm.,
Cat. #T6-60-097.

Fig. 44. Metate fragment, burned on top and side.
TU-7, 10-20 cm. Cat. #T7-20-055.

Fig. 45. Metate, TU-10, 20-30 cm.,
Cat. #T10-30-128.
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Fig. 46. Bowl fragment, TU-4, 10-20 cm.,
Cat. #T4-20-023

Fig. 47. Mano, TU-9. 20-30 cm.
Cat. #T9-30-089.

.
Fig. 48. Mortar fragment, TU-4, 10-20 cm.,
Cat. #T4-20-042.

Fig. 49. Square, unfinished mortar,
TU-10, 20-30 cm. Cat. #T10-30-127.

Fig. 50. Pipe Fragment, TU-5, 40-50 cm.,
Cat. #T5-50-088.
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TABLE 3
PROVENIENCE AND ATTRIBUTES OF COMPLETE OR NEARLY
COMPLETE METATES, CA-SBA-3931
________________________________________________________________________
Cat. #

Provenience

Material

Burned

L

W

T

Wt (#)

Fig.

S-001
S-002
T3-20-010
T4-30-125
T5-60-154

Surface
Surface
TU-3, 10-20cm
TU-4, 20-30cm
TU-5, 50-60cm

Sandstone
Sandstone
Sandstone
Sandstone
Sandstone

no
no
yes
yes
yes

47
14
20.6
27.6
18.2

37.3
10.8
13.9
25
17.7

15.1
8.2
9
8
6.5

113.3
6.5
13.2
21.25
8.8

28
31
32
39
40

T6-60-097
T7-20-055
T10-30128

TU-6, 50-60cm
TU-7, 10-20cm
TU-10, 2030cm

Sandstone
Sandstone
Sandstone

no
yes
no

30.8
17.4
36.5

21.8
7.4
28.4

8
11.1
15.8

16.2
5.1
59.5

41
43
43

________________________________________________________________________

TABLE 4
PROVENIENCE AND ATTRIBUTES OF MORTARS
CA-SBA-3931
________________________________________________________________
Cat. #

Provenience

Material

Burned L(cm) W(cm) T(cm) Wt (#) Fig.

S-004
Surface
Sandstone no
10.9 10.9 4.3
3.9
30
T4-20-042 TU-4, 10-20 cm. Sandstone no
7.2
6.7 3.8 3.0
46
T10-30-127 TU-10, 20-30 cm. Sandstone
yes
11.6
9.0 3.3 3.0
47
______________________________________________________________________
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TABLE 5
PROVENIENCE AND ATTRIBUTES OF COMPLETE MANOS
CA-SBA-3931

Cat. #

Provenience

Material

S-005
S-006
T2-10-005
T3-50-110
T4-30-122
T9-30-089

Surface
Surface
TU-2, 10-20cm
TU-3, 40-50cm
TU-4, 20-30cm
TU-9, 20-30cm

Sandstone
Sandstone
Sandstone
Sandstone
Sandstone
Sandstone

Burned

L (cm)

W (cm)

no
no
no
no
no
no

8.2
8.8
10.8
9.8
16.8
7.3

6.8
6.2
7.9
4.0
7.7
6.1

T (cm)
2.3
4.0
6.1
4.0
6.7
2.8

Wt (#) Fig.
3.0
3.2
4.1
3.0
5.5
3.0

29
33
34
36
38
45

_______________________________________________________________________

TABLE 6
PROVENIENCE AND ATTRIBUTES OF MISCELLANEOUS GROUNDSTONE
CA-SBA-3931
________________________________________________________________________
Cat. #

Description Provenience

Material Burned L(cm.) W (cm.) T (cm.) Wt(#) Fig.

T4-20-042 Bowl

TU-4, 10-20 cm.

Sandstone

no

6.0

5.4

1.8

52.85g 44

T3-30-026 Pestle

TU-3, 20-30 cm.

Sandstone

no

10.0

6.2

4.0

33.0

35

T4-20-093 Acorn Anvil

TU-4, 10-20 cm.

Sandstone

no

15.4

7.0

2.0

3.2

37

Stone

no

TU-5-50-088 Pipe fragment TU-5, 40-50 cm.

14.13mm 9.26mm

3.07mm

0.78g 48

_______________________________________________________________________________________________
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TABLE 7
PROVENIENCE AND ATTRIBUTES OF FRAGMENTARY AND/OR
UNIDENTIFIED GROUNDSTONE, CA-SBA-3931
________________________________________________________________________
Cat. #

Description

Provenience Material

S-004

Mortar frag.

Surface

Sandstone

no

10.9

10.8

4.3

3.9

S-005

Mortar frag.

Surface

Sandstone

no

7.2

4.3

4.6

142.95g

S-008

Unident.

Surface

Sandstone

no

9.4

5.5

5.6

3.1

T3-30-042 Mano frag

TU-3, 20-30cm Sandstone

yes

6.7

7.0

3.1

211.01g

T3-30-043 Unident.

TU-3,20-30cm Sandstone

no

7.2

3.5

1.7

59.17g

T3-40-054 Unident.

TU-3,30-40cm Sandstone

no

7.5

5.6

4.5

164.67g

T4-10-010 Unident.

TU-4,0-10cm

Sandstone

no

2.4

2.1

1.0

8.2g

T4-20-041 Unident

TU-4, 10-20cm Sandstone

no

6.0

4.6

1.5

49.05g

T4-20-074 Metate fr.

TU-4, 10-20cm Sandstone

no

7.2

6.5

5.5

3.2

T4-20-075

Metate fr.

TU-4, 10-20cm Sandstone

no

15.5

6.8

7.8

4.5

T4-20-076

Metatefr.

TU-4, 10-20cm Sandstone

no

25.0

13.8

4.5

8.3

T4-30-102

Metate fr.

TU-4, 20-30cm Sandstone

no

10.1

6.4

4.2

3.3

T4-30-126

Metate fr.

TU-4, 20-30cm Sandstone

no

24.5

14.0

7.1

12.0

T4-30-127

Metate fr.

TU-4, 20-30cm Sandstone

no

14.4

6.0

6.7

5.0

T4-30-128

Metate fr.

TU-4, 20-30cm Sandstone

no

7.0

5.4

4.7 217.44g

T4-30-129 Metate fr.

TU-4, 20-30cm Sandstone

no

9.9

4.7

2.0

3.25

T4-40-168

Metate fr.

TU-4, 30-40cm Sandstone

no

6.2

4.4

2.7

132.35g

T4-50-250

Mano frag. TU-4, 40-50cm Sandstone

no

6.6

4.5

2.6

2.9

Sandstone

yes

17.2

11.1

6.0

Sandstone

no

6.1

T5-30-031 Metate fr.

TU-5, 20-30cm Sandstone

yes

7.9

T5-40-056 Metate fr.

TU-5, 30-40cm Sandstone

no

T5-60-129 Unident.

TU-5, 50-60cm Sandstone

T5-60-154 Metate fr.

T5-10-001 Metate fr.
T5-10-002

Unident.

TU-5, 0-10cm
TU-5, 0-10cm

Burned L(cm) W(cm) T(cm) Wt(#)

9.0

5.0

2.7

6.0

3.5

2.9

14.7

6.4

8.2

4.6

no

6.1

4.3

5.0

147.15g

TU-5, 50-60cm Sandstone

yes

17.7

18.2

6.1

8.8

T6-30-041 Unident.

TU-6, 20-30cm Sandstone

no

10.2

4.5

2.5

2.8

T6-50-088 Metate fr.

TU-6, 40-50cm Sandstone

no

12.5

12.5

11.0

8.0
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4.3

Distribution of Groundstone (cont.)
Cat. #

Description

Provenience Material

Burned L(cm) W(cm) T(cm) Wt(#)

T7-20-031 Unident.

TU-7, 10-20cm Sandstone

no

3.4

4.6

7.2

3.0

T7-20-040 Metate fr.

TU-7, 10-20cm Sandstone

no

8.8

5.5

6.8

3.25

T7-20-041 Unident.

TU-7, 10-20cm Sandstone

no

12.7

8.6

4.3

4.1

T7-20-055 Metate fr.

TU-7, 10-20cm Sandstone

yes

18.1

3.2

9.2

6.0

T9-20-016 Metate fr.

TU-9, 10-20cm Sandstone

no

7.7

3.9

4.9

181.98g

T9-20-017 Mano frag.

TU-9, 10-20cm Sandstone

no

6.5

6.0

4.1

6.0

T9-20-018 Mano frag.

TU-9, 10-20cm Sandstone

no

6.6

3.4

3.4

114.87g

T9-20-019 Poss. Mano fr. TU-9, 10-20cm Sandstone

no

7.3

7.0

3.0

3.0

T9-20-020 Unident.

TU-9, 10-20cm Sandstone

no

3.8

3.4

1.3

13.82g

T9-20-039 Unident.

TU-9, 10-20cm Sandstone

no

4.2

3.0

3.5

71.78g

T9-20-055 Unident

TU-9, 10-20cm Sandstone

no

5.3

3.7

2.1

54.79g

T9-30-075 Metate fr.

TU-9, 20-30cm Sandstone

no

12.3

5.9

6.0

3.5

T9-30-076 Unident.

TU-9, 20-30cm Sandstone

no

5.0

4.3

3.6

103.53g

T10-10-001 Unident.

TU-10, 0-10cm

Sandstone

no

5.6

4.0

1.5

3.0

T10-20-010 Unident.

TU-10, 10-20cm Sandstone

no

5.0

3.2

2.0

30.07g

T10-20-011 Mano fr.

TU-10, 10-20cm Sandstone

no

6.3

5.2

3.0

108.62g

T10-20-012 Unident.

TU-10, 10-20cm Sandstone

no

4.2

3.0

2.4

41.52g

T10-20-013 Unident.

TU-10, 10-20cm Sandstone

no

6.8

5.7

2.2

87.83g

T10-20-014 Unident.

TU-10, 10-20cm Sandstone

no

8.0

5.2

1.8

73.09g

T10-20-015 Unident.

TU-10, 10-20cm Sandstone

no

6.9

4.2

2.2

64.12g

T10-20-039 Metate fr. TU-10, 10-20cm Sandstone

no

9.0

4.4

5.9

3.25

T10-20-040 Unident.

TU-10, 10-20cm Sandstone

no

8.1

5.4

3.2

119.87g

T10-20-051 Unident.

TU-10, 10-20cm Sandstone

no

6.85

4.2

5.9

104.33g

T10-20-052 Unident.

TU-10, 10-20cm Sandstone

no

8.1

4.9

4.4

165.38g

______________________________________________________________________________

quite thin (1.8 cm), with a rim (Fig. 46); it may have been under construction when it
broke. A small, unfinished mortar was found in TU-10, with a square exterior, although
the interior was round (Fig. 49). Interestingly, the base was smooth and finished; it
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appeared to have been made from an older metate; the bottom showed evidence of
burning. A small portion of this mortar broke off during excavation. A major portion of
a well-finished pestle was found in TU-3 in the 20-30 cm. level. TU-4 had an acorn anvil
at 20 cm. (Fig. 37); an acorn anvil is a flat rock with small depressions bored in the
center. The acorns were put upright in the depressions and tapped lightly to be shelled
(Hudson and Blackburn 1981:89-90). The right-hand photo on page 90 is very similar to
the artifact in TU-4. Acorn remains were found in TU-4 and TU-3. A small fragment of
a slender pipe (Fig. 50) was found at the 40-50 cm. level in TU-5. All of the groundstone,
with the possible exception of the pipe fragment (Fig. 50), was made of sandstone.
Flaked Stone. Flaked stone was abundant, represented by various
cryptocrystalline types and obsidian. Two complete projectile points were found on the
surface. One of the points was a Franciscan chert dart point re-worked into the form of a
Rose Spring point. The other surface point was also Rose Spring, but it was obsidian and
had an impact fracture. There were nine fragments of projectile points; those with
proximal ends intact were identifiable as Cottonwood Triangular. Most had perverse
fractures, which occur during the finishing stages of production. In addition to projectile
points and the waste flakes from the manufacturing process, there was a possible midsection of a knife in TU-5, biface fragments, and several modified flakes. Rose Spring
points may have been introduced in the Great Basin at least 1,800 years ago,
corresponding to the introduction of the bow and arrow (Yohe 1998:27). By A.D. 800,
Rose Spring points were in use in Northern California (Moratto 2004:300), but it is
difficult to establish a time frame for the arrival of Rose Spring points into central
California. The Franciscan chert Rose Spring point (Fig. 46) appears to have been
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TABLE 8
PROVENIENCE AND ATTRIBUTES OF PROJECTILE POINTS
CA-SBA-3931

___________________________________________________________
Cat. #

Provenience

Material

Type

S-012

Surface

Obsidian

Rose Spring

26.15 14.81

5.91

2.04

50

S-013

Surface

CC *

Rose Spring

34.81 21.34

8.51

5.32

51

S-014

Surface

CC *

(distal)

12.84 10.70

4.45

0.47

52

CC *

(distal)

12.33

8.07

2.67

0.20

52

T3-20-011 TU-3, 10-20cm CC *

CT +

14.46 11.55

3.37

0.66

52

T4-20-043 TU-4, 10-20cm CC *

CT +

T4-30-131 TU-4, 20-30cm CC *

T3-10-001 TU- 3, 0-10cm

L(mm) W(mm) T(mm) Wt(g)

Fig.

7.44

5.89

1.86

1.17

53

(distal)

11.01

6.91

2.29

0.16

53

T5-40-057 TU-5, 30-40cm CC *

CT +

14.52

13.29

3.40

0.65

53

T7-10-014 TU-7, 0-10cm

CC *

(distal)

14.38

8.93

3.31

0.44

54

T9-10-007 TU-9, 0-10cm

CC *

(distal)

8.42

3.96

1.30

0.04

54

13.69

14.23

2.82

0.56

54

T9-30-090 TU-9, 20-30cm CC *

CT +

LEGEND: * Cryptocrystalline,
+ Cottonwood Triangular

modified from a larger point; the thickness (8.51 mm.) and the apparent weathering
differences in the flaked surfaces suggest that it was adapted from a dart point.
A scraper (Fig. 57) made of porphrytic basalt was found in TU-10, in the north
wall of the test unit. It was outside of the concentration of carbonized wood and north of
the berm, suggesting that it was used outside of the house. Immunological testing yielded
positive results for sheep. It is possible that this tool was used to prepare a bighorn sheep
hide.
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Fig. 51. Obsidian projectile point with impact
fracture. Surface. Cat. #S-012.

Fig 52. Franciscan chert projectile point.
Surface. Cat. #S-013.

c

b
.

a
.

Fig. 53. Projectile point fragments:
a) distal portion, Surface, Cat. #S-014.
b) distal, TU-3, 0-10 cm., Cat. #T3-10-001.
c) proximal, TU-3, 10-20 cm., Cat. #T3-20-011.

e

d

f

Fig. 54. Projectile point fragments:
d) proximal, TU-4, 10-20 cm., Cat. #T4-20-043.
e) distal, TU-4, 20-30 cm., Cat. #T4-30-131.
f) proximal, TU-5, 30-40 cm., Cat. #T5-40-057.

g

h

Fig. 55. Projectile point fragments:
g) distal, TU-7, 0-10 cm., Cat.# T7-10-014.
h) distal, TU-9, 0-10 cm., Cat. #T9-10-007.
i) proximal, TU-9, 20-30 cm., Cat. #T9-30-090.
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i

a

b

Fig. 56. Bifaces:
a) TU-3, 0-10 cm., Cat. #T3-10-002.
b) TU-4, 10-20 cm., Cat. #T4-20-024.

Fig. 57. Scraper, TU-10. 10-20 cm., Cat. #T10-20-063.

d

c

Fig. 58. Bifaces:
c) TU-5, 0-10 cm., Cat. #T5-10-003.
d) TU-5, 0-10 cm. This biface may possibly be the midsection of a knife. Cat. #T5-20-013.

f

e
Fig. 59. Bifaces:
e) TU-5, 20-30 cm., Cat. #T-5-30-032.
f) TU-6, 0-10 cm., Cat. T6-10-001.
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TABLE 9
PROVENIENCE AND ATTRIBUTES OF BIFACES, CA-SBA-3931

Cat. #

Provenience

Material

L(mm) W(mm) T(mm) Wt(g) Fig.

T3-10-002

TU-3, 0-10cm

Cryptocrystalline

11.16

8.50

3.44

0.40

55

T4-20-024

TU-4, 10-20cm

Cryptocrystalline

10.22

10.22

15.54

5.31

55

T5-10-003

TU-5, 0-10cm

Cryptocrystalline

24.29

18.16

4.69

0.84

56

T5-20-013

TU-5, 10-20cm

Cryptocrystalline

31.37

21.17

10.24

8.54

56

T5-30-032

TU-5, 20-30cm

Cryptocrystalline

25.10

15.00

4.25

2.07

57

T6-10-001

TU-6, 0-10cm

Cryptocrystalline

9.88

9.73

2.81

0.32

57

T6-10-002

TU-6, 0-10cm

Cryptocrystalline

12.45

8.76

3.42

0.46

58

T6-20-012

TU-6, 10-20cm Cryptocrystalline

15.32

15.75

3.91

1.15

58

T7-10-015

TU-7, 0-10cm

Cryptocrystalline

18.60

19.00

3.00

1.56

59

T7-20-041

TU-7, 10-20cm Cryptocrystalline

19.04

18.40

4.20

1.14

59

4.40

3.70

T10-20-063 TU-10, 10-20cm Porphyritic Basalt

g

2.00 145.03

56

h

Fig. 60. Bifaces:
g) TU-6, 0-10 cm., Cat. #T6-10-002.
h) TU-6, 10-20 cm., Cat. #T6-20-012.

j

i

Fig. 61. Bifaces:
i) TU-7, 0-10 cm., Cat. #T7-10-015.
j) TU-7, 10-20 cm., Cat. #T7-20-041.
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TABLE 10
PROVENIENCE AND ATTRIBUTES OF MODIFIED FLAKES
CA-SBA-3931

Cat. #

Provenience

Material

L (mm) W (mm) T (mm) Wt (g) Fig.

S-016

Surface

Cryptocrystalline

33.20

11.90

5.66

2.57

60

T3-30-044

TU-3, 20-30cm

Cryptocrystalline

37.98

18.24

5.99

4.28

60

T4-30-111

TU-4, 20-30cm

Cryptocrystalline

16.47

11.04

1.83

0.29

61

T4-30-112

TU-4, 20-30cm

Cryptocrystalline

29.48

18.44

4.90

2.81

61

T4-40-171

TU-4, 30-40cm

Cryptocrystalline

24.16

6.50

1.93

0.26

61

T5-10-004

TU-5, 0-10cm

Cryptocrystalline

29.05

6.50

4.69

1.78

62

T9-10-001

TU-9, 0-10cm

Cryptocrystalline

22.70

12.31

8.05

2.34

62

T10-30-089 TU-10, 20-30cm Cryptocrystalline

19.00

15.50

2.00

1.00

62

b

a

Fig. 62. Modified Flakes:
a) Surface, L=33.2mm., Cat. #S-016.
b) TU-3, 20-30 cm., Cat. #T3-30-044.

e
c
d

Fig. 63. Modified Flakes:
c) TU-4, 20-30 cm., Cat. #T4-30-111.
d) TU-4, 20-30 cm., Cat. #T4-30-112.
e) TU-4, 30-40 cm., Cat. #T4-40-171.
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g

f

h

Fig. 64. Modified Flakes:
f) TU-5, 0-10 cm., Cat. #T5-10-004.
g) TU-9, 0-10 cm., Cat. #T9-10-001.
h) TU-10, 20-30 cm., Cat. #T10-30-089.

a

b

Fig. 65. Cores:
a) TU-5, 20-30 cm., Cat. #T5-30-033.
b) TU-6, 20-30 cm., The center section of the side profile is actually a cavity that would have
made further reduction difficult. Cat. #T6-30-042.

Obsidian. Obsidian is natural glass formed from volcanic activity that has been
used to make tools and ceremonial items by native Americans for thousands of years
(Eerkens and Rosenthal 2004:24; Gottfried, et al. 2009:1). In the Coso Volcanic Field, it
tends to occur both as scattered lag deposits on the surface of the earth, and as blocks in
seams. The lag deposits occur primarily as weathered nodules. The blocks in large
seams were quarried by excavating horizontally into the hillside. This required more
work, but allowed a wider variety of artifacts to be made without limitations on tool size
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TABLE 11
DISTRIBUTION OF OBSIDIAN WASTE FLAKES BY LEVEL
CA-SBA-3931

0-10 cm
TU-1
TU-2
TU-3
TU-4
1
TU-5
TU-6
TU-7
TU-8
TU-9
1
TU-10
Column Sample
TU-6
2

10-20
cm

20-30
cm

30-40
cm

40-50
cm

50-60
cm

x
2
2
4
x
2
3

x
3
x
3
-

x
3
x
x
x
x

x
1
x
x
x
x

x
x
x
x
x
x
x
x
x

0
2
5
9
0
0
0
0
6
3

13

1
7

3

1

0

1
26

Key: (-) = not found; (x) = not excavated

or shape (Eerkins and Rosenthal 2004:23). Although there are at least 150 separate
quarries (Draucker 2007:6), there are four major archaeological activity areas that have
distinctive chemical identities: West Sugarloaf, East Sugarloaf, West Cactus Peak, and
the Stewart Quarry (Draucker 2007:16). Obsidian was a favored tool material because of
its relative ease of flaking and the sharpness of the finished product. Since obsidian
occurs only in areas of volcanic activity, there are many regions where it can only be
acquired through trade. Obsidian that can be traced to its source can offer insights into
trade patterns and social relationships.
Obsidian is formed when lava quickly solidifies, preventing crystallization, and
forming glass. Each deposit is quite uniform chemically and specific, enabling chemical
analysis to determine the source (Pereira et al. 2001:1928). Several methods have been
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used for sourcing. X-ray fluorescence (XRF) requires samples to be larger than about 8
mm. in diameter and 1.5 mm. in thickness (Eerkens et al. 2007:668-669). Only three of
the thirty obsidian flakes found at Oak Flat (four were found in rodent backfill, but not
included in analysis) could have been sourced using this method. Other methods are
hampered by limitations concerning the number of elements that can be determined or
surface irregularities (Pereira et al. 2001:1928).
Recently, laser ablation-inductively coupled plasma-mass spectrometry (LA-ICPMS) has been refined and a database begun at California State University, Bakersfield, of
obsidians from areas east of the Sierra Nevada Mountains. It is minimally destructive,
requiring only a tiny vaporized sample, and can be used on small archaeological samples.
Its capacity to determine which volcanic flow was most likely the source of an obsidian
flake would make this method the most useful, but the university did not have an operator
for the equipment at the time this research was being conducted.
An even more recent technology is laser-induced breakdown spectroscopy
(LIBS), an atomic emission spectroscopy technique being developed for use in the field.
This technology is being tested against the samples with known provenience in the CSUB
database. Samples from Oak Flat were submitted to be tested by LIBS. At this point,
this procedure produces more generalized results than LA-ICP-MS; individual sources of
obsidian were not specified, and samples are being tested again.
Twenty-five obsidian flakes were found in six test units (TUs 2, 3, 4, 6, 9, 10),
and one obsidian flake was found in the column sample at 20-30 cm. in TU-6; four more
were found in the rodent backfill. Nine obsidian flakes (from the test units) were sent to
Russell Harmon, of the Environmental Sciences Division of the ARL Army Research
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TABLE 12
OBSIDIAN SOURCES DETERMINED BY
LASER-INDUCED BREAKDOWN SPECTROSCOPY (LIBS)
CA-SBA-3931

Obsidian Sources
TU-2
TU-3
TU-3
TU-4
TU-4
TU-9
TU-9
TU-10
TU-10

Bodie Hills
Coso Volcanic Field
Coso or Bodie Hills
Coso
Mt. Hicks
Coso
Mt. Hicks
Coso
Coso

Office in North Carolina for LIBS analysis. The obsidian Rose Spring point was sent to
ArchaeoMetrics Inc. in Davis, California for obsidian hydration testing and sourcing.
It was visually sourced under a microscope and appears to be from the Coso Volcanic
Field; this is not as reliable as chemical testing, but the LA-ICP-MS unit at California
State University, Bakersfield is not currently being used, and it was not considered wise
to send the projectile point to North Carolina. This seems to have been a prudent
decision, as the second batch of flake samples have not been returned and no report has
been received.
Table 12 presents obsidian sourcing results. The presence of flakes from Mt.
Hicks and Bodie Hills results was unexpected. It is more plausible to expect all obsidian
in Cuyama Valley to be from the Coso Volcanic Field, the closest obsidian source. The
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dominant trade in obsidian was east to west, as shell beads most likely traveled the same
routes in the opposite direction. Obsidian from Mt. Hicks and Bodie Hills would have
traveled across the mountains to northern Yokuts territory before being traded south;
until now there has been little evidence of movement of obsidian in a north-south pattern
(Sutton and DesLauriers 2002:4). A recent sampling of the southern San Joaquin Valley
resulted in 5% obsidian from Mt. Diablo, which is just east of San Francisco Bay at a
latitude about half-way between the Coso Volcanic Field and the Mono Basin, possibly
indicating a trading pattern contrary to the dominant model. Most obsidian from Mt.
Diablo follows an east-west pattern, and the sampling showed no Mt. Diablo obsidian in
the surrounding mountains. The Bodie Hills are north of the Mono Basin on the eastern
side of the Sierra Nevada Mountains; Mt. Hicks is even farther, to the northeast in
Nevada. Bodie Hills is the dominant source of obsidian for the San Joaquin Valley north
of the Merced River, and Coso obsidian is dominant in the Kern River drainage, and the
trade patterns of both sources appear to fit the east-west model (Sutton and DesLauriers
2002:2-3).
So how could Bodie Hills and Mt. Hicks obsidian get to Cuyama Valley? It is
most probable that the obsidian would have been traded into the Central Valley following
established trade routes west over the Sierra Nevada Mountains and then traded to the
south through the Central Valley or the foothills. Cuyama residents may have obtained
the Bodie Hills and Mt. Hicks obsidian from sources in Carrizo Plain, who may have had
more northerly trade associations. It does not seem plausible that it was traded first to the
south on the eastern side of the Sierra Nevada Mts., (i.e. through the Owens Valley),
when there are several other sources of obsidian along that route. The nearly complete
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TABLE 13
FLAKE TYPES CATEGORIES
CA-SBA-3931
(Adapted from Yohe 1998:41)
CODE

FLAKE TYPE

SIGNIFICANCE

CC

Completely cortical

Earliest phase of reduction

PC/SFP

Partially cortical, singlefacet platform

Early reduction phase, both for biface
and all others

PC/MFP

Partially cortical, multifaceted platform

Early reduction, biface production

PC/PA

Partially cortical, platform
absent

Early reduction

NC/SFP

Noncortical, single-facet
platform

Later core reduction or early biface
production

NC/MFP

Noncortical, multi-faceted
platform

Later reduction for bifaces and multidirectional cores

NC/PA

Noncortical, platform absent

Later core reduction

BT/ALT

Biface thinning, alternate
flake

Early biface production on tabular
cobbles

BT/BULB

Biface thinning, bulb
removal

Bulb of percussion removed from large
flake service as a blank for a biface

BT/EP

Biface thinning, early
percussion

Early stage of biface thinning

BT/EP

Biface thinning, late
percussion

Late stage of biface thinning

BT/PRESS

Biface thinning, pressure
flaking

Final stage of tool production

absence of cortex and the very small size of the obsidian flakes indicate well-trimmed
cores and careful maintenance of tools, perhaps reflecting a precious commodity.
Cryptocrystalline. Cryptocrystalline is a very fine-grained, silicious, sedimentary
rock often found in limestone beds. There are no recorded sources of cryptocrystalline in
Cuyama Valley, and the variety of cryptocrystalline materials present at CA-SBA-393
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TABLE 14
CRYPTOCRYSTALLINE DEBITAGE
CA-SBA-3931

LEVEL(cm)

CC

PC/SFP

PC/MFP

PC/PA

NC/SFP

NC/MFP

NC/PA

SURFACE

-

-

-

2

-

-

-

0-10

5

8

1

50

3

-

448

10-20

5

6

1

129

10

3

754

20-30

8

13

-

59

6

-

434

30-40

2

4

-

23

3

1

173

40-50

3

1

-

15

1

-

136

50-60

-

5

-

3

-

-

18

TOTALS

23

37

2

281

23

4

1963

BT/ALT

BT/BULB

BT/EP

BT/LP

BT/PF

OTHER

TOTALS

-

6

-

-

-

3

11

SURFACE
0-10

-

14

1

1

3

34

568

10-20

1

12

1

2

12

61

997

20-30

-

13

-

-

13

38

584

30-40

-

4

-

-

7

13

230

40-50

-

2

-

-

1

-

159

50-60

-

-

-

-

-

-

26

TOTALS

1

51

2

3

36

149

2575

indicates a wide range of sources. Colors spanned the spectrum, including red;
burgundy; turquoise green; olive green; blue-, white-, and black-banded; honey brown;
dark brown (Franciscan chert); red and white; burgundy and brown; brown and white;
gray (Temblor chert); and black. This wide range of colors may indicate trade relations
with the Santa Ynez Valley, a source of colorful, high-quality chert (Arnold 2001:16).
The overwhelmingly small sizes of both cryptocrystalline and obsidian materials indicate
considerable distance from the sources as well as conservation of materials and limited
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technological variability (Newman 1994:493). It is also possible that the raw materials
were only available in small pieces.
The analysis of the waste flakes at the site can be useful in determining the type of
lithic activity. A method of identifying the types of flakes created in the process of
making tools was developed by Robert Yohe while conducting research for his doctoral
dissertation (Yohe 1998:passim). The processes of tool-making produce distinctive types
of flakes which can enable one to determine which state of lithic production has occurred.
This method was used in this analysis. Table 13 (pg. 102) explains the terms used and
their definitions for Table 14. There is a high incidence of flakes with no cortex and no
platform. Less than one percent were completely or almost completely cortical; the first
four early stage categories comprise only 12.5% of the total. It appears that, as with the
obsidian, well-trimmed cores and careful maintenance of tools were the dominant
characteristics of tool-making. However, the presence of small projectile points with
perverse fractures indicates at least some production of projectile points as well. In
addition to the 2,575 cryptocrystalline flakes, there were ten biface fragments, one of
which appeared to be the mid-section of a knife blade, ten fragments of projectile points,
eight modified flakes, and two multi-faceted cores.
Porphyritic basalt. The scraper is made of porphyritic basalt, another product of
volcanic activity. It is the most common of the lavas and is formed within the upper
portion of the earth’s mantle. It reaches the earth’s c rust in molten form (Hamilton et al.
1980:146). Porphyritic means that some large grains are set in a matrix of finer-grained
material (Hamilton et al. 1980:148). There are no local sources, so it is possible that the
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Fig. 66. Stone beads, TU-5, 20-30 cm.
Left bead, Cat. #T5-30-034, right bead,
Cat. #T5-30-035.

(1)

(2)

(3)

(4)

(5)

(6) (7)

(8)

(9)

(10) (11)

(12)

Fig. 67. Shell bead sample: from TU-1 (#1-3), TU-5 (#4-7), TU-6 (#8 & 9), TU-10 (#10 & 11), and TU-9
(the Haliotis bead). Styles are as follows: (1) is a tiny saucer (G1), needle-drilled; (2) is a bushing (K2);
(3) is a cylinder (K3); (4) and (5) are deep-lipped (E2b). Note polish on #4. (6) is a tiny saucer, not ND
(G1); (7) is a burned tiny saucer, not ND (G1); (8) and (9) are tiny saucers, not ND (G1); (10) is a small,
simple spire-lopped (A1); (11) is a tiny saucer, not ND (G1); (12) is Haliotis sp., perforated on both ends,
style unknown.

basalt also originated in the Coso Volcanic Range, but it is possible that there was a
closer source, near Fillmore, in Ventura County (Heizer and Treganza 1944:306).
Stone beads. Stone beads were usually made by cutting or grinding pieces of
stone to shape, after which they were perforated and often polished (King1990:103).
Various types of stone were used, most of which were softer than the shells used for
beads, such as talc schists, chlorite schists, and reddish brown and yellow burned shale.
However, harder serpentine, serpentine-jadeite, jadeite, fluorite, and chert were as hard or
harder than clam or Olivella biplicata shells. Beads of hard stones were primarily made
during the Early Period, the first phase of the Middle Period, and Phase 2 of the Late
Period. They were particularly common between Phase 3 and Phase 5 of the Middle
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TABLE 15
DISTRIBUTION OF SHELL BEADS
CA-SBA-3931
Surface
Surface
Tu-1
Tu-1
Tu-2
Tu-2
Tu-3
Tu-3
Tu-4
Tu-4
Tu-5
Tu-5
Tu-6
Tu-6
Tu-7
Tu-7
Tu-8
Tu-8
Tu-9
Tu-9
Tu-10
Tu-10
Totals

0-10
0-10

-

-

-

-

10-20
20-30
10-20
20-30
3
3
5
5
1
10
4
1
10
3
6
3
3
11
2
3
11
3
2
3
2
1
9
4
1
9
8
8
-

16

43

30-40
40-50
50-60
Totals
30-40
40-50
50-60
Totals
3
3
5
5
0
0
1
1
1
1
9
24
4
9
24
2
1
5
17
6
2
1
5
17
16
2
16
5
5
0
0
14
4
14
8
8

16

12

1

5

93

Period (King 1990:105 and 283-296). Two almost-complete fragments of stone beads
were found in the 20-30 cm level of Test Unit 5. The larger bead measured 14.57 mm in
diameter and was 5.53 mm thick. It appears to have split. The smaller bead may have
broken after completion; the outside was polished. It measured 8.83 mm in diameter and
4.12 mm in thickness. Stone type for both is undetermined.
Shell Beads. Chumash shell beads were made primarily on the islands in the
Santa Barbara Channel, in particular Santa Cruz Island, where high-quality Monterey
chert was available for drills (Arnold and Graesch 2004:6-7). Shell bead production on
the mainland was minimal. The most common shell used for beads was Olivella
biplicata, although other shells, such as Mytilus californica and Haliotis rufescens were
also used. The utilization of different locations on the shell created varying types of
beads. The callus portion of the shell was used to make money beads; this was the
hardest portion of the shell and likely the most durable. At the beginning of the late
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TABLE 16
PROVENIENCE AND ATTRIBUTES OF SHELL BEADS
CA-SBA-3931
Cat. #

Location

S-017

Surface

S-018
S-019
T1-10-006
T1-10-007
T1-10-008
T1-10-009
T1-10-010

Surface
Surface
TU-1
TU-1
TU-1
TU-1
TU-1

T3-40-072

Level(cm)

Dia.(mm)

Thk.(mm)

Wt.(g)

Description

5.92

0.82

0.05

0-10
0-10
0-10
0-10
0-10

5.84
3.54
3.39
3.94
3.79
3.96
4.51

0.75
1.51
1.01
1.72
0.92
0.80
1.40

0.04
0.01
<0.00
0.01
<0.00
<0.00
0.04

Needle-drilled tiny
saucer (G1)
N-D tiny saucer(G1)
Ring fragment
Tiny ring(G1)
Small ring (G3a)
Tiny saucer(G1)
Tiny saucer(G1)
ND tiny saucer)G1)

TU-3

30-40

5.82

1.16

1.91

T4-10-005
T4-20-028
T4-20-029

TU-4
TU-4
TU-4

0-10
10-20
10-20

4.84
4.26
5.41

0.85
0.55
8.29

<0.00
<0.00
0.13

T4-20-045
T4-20-046
T4-20-047
T4-20-048
T4-20-067
T4-20-081
T4-30-106
T4-30-133
T4-30-145
T4-30-146
T4-40-173
T4-40-184
T4-40-200
T4-40-201
T4-40-202
T4-50-218
T4-40-219
T4-40-220
T4-40-221

TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4
TU-4

10-20
10-20
10-20
10-20
10-20
10-20
20-30
20-30
20-30
20-30
30-40
30-40
30-40
30-40
30-40
30-40
30-40
30-40
30-40

5.00
4.19
4.24
3.18
4.12
4.69
5.21
4.37
4.90
5.08
3.92
3.91
4.14
4.89
4.15
4.53
4.27
4.45
4.17

1.36
1.01
0.95
0.64
1.16
1.45
0.70
1.51
0.95
1.30
0.87
0.79
0.93
1.08
0.51
0.81
0.80
1.03
0.73

0.04
0.01
0.01
<0.00
0.02
0.04
0.01
0.02
0.01
0.04
0.01
0.01
0.02
0.01
<0.00
<0.00
<0.00
0.01
0.01

T5-20-015
T5-20-016
T5-20-017
T5-30-037

TU-5
TU-5
TU-5
TU-5

10-20
10-20
10-20
20-30

4.46
4.10
4.35
13.15

0.88
0.95
0.93
2.37

0.02
0.03
0.02
0.57

T5-30-038

TU-5

20-30

11.55

2.05

0.37

T5-30-039

TU-5

20-30

11.43

1.20

0.20

T5-30-040

TU-5

20-30

10.89

1.88

0.19

-
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Ring (G3)
Tiny saucer(G1)
Tiny saucer(G1)
Small spirelopped (A1)
Normal saucer
ND tiny saucer(G1)
ND tiny saucer(G1)
Tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
Small ring (G3a)
ND tiny saucer (G1)
Normal saucer (G2)
ND tiny saucer (G1)
ND tiny saucer (G1)
Tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
Tiny saucer (G1)
Tiny saucer (G1)
Tiny saucer (G1)
Deep large lipped,
polished (E3b)
Deep large lipped,
polished (E3b)
Deep large lipped,
burned frag(E3b)
Deep large lipped,
burned frag (E3b)

Cat. #

Location

Level(cm)

Dia.(mm)

Thk.(mm)

T5-30-041

TU-5

20-30

10.12

1.10

0.09

T5-30-042

TU-5

20-30

8.71

1.27

0.10

T5-40-059
T5-40-068

TU-5
TU-5

30-40
30-40

4.99
12.58

0.87
1.66

0.03
0.40

T5-50-110
T5-60-132

TU-5
TU-5

40-50
50-60

3.62
11.94

0.74
2.81

0.01
0.41

T5-60-133
T5-60-134
T5-60-135

TU-5
TU-5
TU-5

50-60
50-60
50-60

4.31
4.08
3.62

1.03
1.01
1.22

0.02
0.03
0.03

T6-10-004
T6-10-005
T6-10-006

TU-6
TU-6
TU-6

0-10
0-10
0-10

4.59
3.54
5.15

2.45
0.83
1.13

0.13
<0.00
0.05

T6-20-014

TU-6

10-20

11.09

0.76

0.35

T6-20-015
T6-20-016
T6-20-017
T6-20-018
T6-20-019
T6-20-020
T6-20-021
T6-20-022
T6-20-023

TU-6
TU-6
TU-6
TU-6
TU-6
TU-6
TU-6
TU-6
TU-6

10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20

10.43
10.29
5.26
4.38
4.10
4.27
3.83
4.29
4.96

2.00
1.83
1.62
1.47
1.22
1.38
1.03
0.93
1.10

0.19
0.21
0.08
0.04
<0.00
0.03
0.02
0.02
0.05

T6-20-024

TU-6

10-20

4.20

1.44

0.02

T6 30-044
T6-30-045

TU-6
TU-6

20-30
20-30

3.84
6.78

0.69
2.08

0.10
0.11

Full lipped (E2)
Small ring (G3a)
Normal saucer
Burned (G2)
Deep large lipped
(E3b)
Deep large lipped
Deep large lipped
Cupped (K1)
Cupped (K1)
Cupped (K1)
Tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
burned
Cupped, burned
(K1)
ND tiny saucer (G1)
Large ring (G3b)

T7-10-003
T7-10-004
T7-10-016
T7-20-044
T7-20-057

TU-7
TU-7
TU-7
TU-7
TU-7

0-10
0-10
0-10
10-20
10-20

4.53
3.70
3.99
3.92
3.89

0.77
0.95
0.71
0.91
1.23

0.02
0.01
0.01
0.01
0.02

ND tiny saucer (G1)
ND tiny saucer (G1)
ND tiny saucer (G1)
Small ring (G3a)
Tiny saucer (G1)

T9-10-010
T9-20-022

TU-9
TU-9

0-10
10-20

3.59
7.37

1.08
1.56

0.02
0.17

T9-20-023
T9-20-024
T9-20-043

TU-9
TU-9
TU-9

10-20
10-20
10-20

8.49
4.51
10.02

1.10
0.59
7.00

0.18
0.02
0.28

T9-20-044
T9-20-058

TU-9
TU-9

10-20
10-20

4.15
10.53

0.71
2.03

0.02
0.34

T9-20-059
T9-20-060
T9-20-061

TU-9
TU-9
TU-9

10-20
10-20
10-20

4.99
4.01
3.86

1.98
1.24
0.78

0.09
0.03
0.02

Tiny saucer (G1)
Round thin-lipped
(E1a)
Deep lipped (E2b)
ND tiny saucer (G1)
Simple spire-lopped
(A1)
Tiny saucer (G1)
Deep large lipped
(E3b)
Cupped (K1)
ND tiny saucer (G1)
Tiny saucer (G1)
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Wt. (g)

Description
Large lipped frag
burned (E3b)
Large lipped frag
burned (E3b)
ND tiny saucer (G1)
Deep large lipped
(E3b)
Small ring (G3a)
Large deep lipped
burned (E3b)
Tiny saucer (G1)
Tiny saucer (G1)
ND tiny saucer (G1)

Cat. #

Location

Level(cm)

Dia.(mm)

Thk.(mm)

Wt. (g)

T9-30-078
T9-30-094
T9-30-095
T9-30-096

TU-9
TU-9
TU-9
TU-9

20-30
20-30
20-30
20-30

3.56
17.73
4.87
5.93

0.87
1.41
3.00
3.35

0.02
0.20
0.06
0.10

T10-20-019

TU-10

10-20

6.27

4.25

0.07

Description
Cupped (K1)
Slender rectangle
Cupped (K1)
Fragment, possible
large cylinder(K3)

Small spire lopped
(A1a)
T10-20-020 TU-10
10-20
6.76
1.17
0.08
Cupped (K1)
T10-20-021 TU-10
10-20
3.83
1.16
0.03
ND tiny saucer (G1)
T10-20-022 TU-10
10-20
3.64
1.33
0.02
Tiny saucer (G1)
T10-20-023 TU-10
10-20
3.98
1.10
0.02
Tiny saucer (G1)
T10-20-042 TU-10
10-20
4.21
1.42
0.04
Small ring (G3)
T10-20-043 TU-10
10-20
4.86
0.93
0.03
ND tiny saucer (G1)
T10-20-054 TU-10
10-20
4.57
1.11
0.02
Tiny saucer (G1)
_____________________________________________________________________________

period, “cupped” beads made entirely from the callus portions of the Olivella shells were
used extensively for exchange. They were widely distributed and have been identified as
the highest-value money beads because of their context, especially in cemeteries (Gamble
2008:229-230 and King 1990:40-41). Six of these money beads were found at Oak Flat,
four in TU-6 and two in TU-9. Money beads were strung on long strings and measured
by wrapping around the left hand from the wrist over the third finger and down to the
other side of the wrist. According to Longinos Martinez in 1792, two turns made the
unit of measure called a “ponco.” Value was adjusted according to the fineness and color
of the beads; glass beads were readily incorporated into this system of currency (Hudson
and Blackburn (1987:268).
Certain other bead types appear to have been more restricted in distribution and
associated with high position. Cupped beads seem to have been available to most
individuals. However, during the historic period, they were no longer used and were
replaced by Olivella biplicata rough disc beads, which were more economical to
manufacture (Gamble 2008:230), and clamshell beads, black and white beads which may
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TABLE 17
TEMPORAL SIGNIFICANCE OF SHELL BEAD TYPES
CA-SBA-3931
(from Bennyhoff and Hughes 1987)

_______________________________________________________________________
Identification

Quantity

Temporal Significance

Dates
3000-1500
BC,
AD 400-1800

Small spire-lopped A1a)

2

Most common during the early period and Phase 1
of the Late Period, but can occur in any period.

Medium spire-lopped
(A1b)

1

None

Tiny saucer, needledrilled

28

Historic period

Tiny saucer, not N-D

21

None. Can occur in any period

beg. AD 1800

3

Marker type for the Middle period, with emphasis in
the early phase (incl. Early/Middle Transition. Persist
Into terminal phase

Small ring

10

Marker type for the early phase of the Middle period.

Cupped

10

Money beads, first appear in middle Phase 1,
markers for Phase 1 of Late period

AD 300-1500

Marker type for early Phase 2 of the Late Period

AD 1500-1600

Marker type for late Phase 2 of the Late period,
persisting into the Historic period

beg. AD 1700

Normal saucer

Round thin-lipped
Deep large-lipped(2
polished)

Rectangular Haliotis sp.

1

14

1

1100 BC-AD
100

1100BC800BC

Unknown

________________________________________________________________________
have been mussel shell, different types of Olivella callus beads, and abalone disks
(Hudson and Blackburn 1987:269). Overall distribution of shell beads at CA-SBA-3931
indicates a higher concentration of all types above 40 cm., with the heaviest
occurrence at the 10-20 cm. level. One very small shell bead (2.14 mm. diameter x 1.28
mm. thickness) was found in the column sample for TU-5 at 30-40 cm. Styles of beads
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Fig. 68.

Asphaltum skirt weights from TU-1. The two skirt weights from TU-4 (30-40 cm)
were too dry and fragile to copy.

found included saucers (tiny, small, and normal); spire-lopped (small and large); round
thin-lipped; large-lipped; cupped; and small rings.
Skirt Weights. Chumash women wore skirts that consisted of a panel in front and
a panel in back. These could be made of sea otter skins (on the coast), deerskins, or strips
of bark, softened and woven in strips and tied on with a belt. The sides of the skirts and
the top portion folded over for the belt were fringed; on the coast, these fringes were
decorated with beads and shells. In the interior, plant-fiber skirts were decorated with
teardrop-shaped globules of asphaltum to make the skirt hang properly (Hudson and
Blackburn 1985:31-36). The asphaltum was softened in the hands and shaped around the
pieces of fringe. Twelve asphaltum skirt weights were found in Test Unit 1, and
two were found at the 30-40 cm level in Test Unit 4 (Fig. 62).
Glass beads. “Beadmaking and trading are two of the world’s earliest industries”
(Francis 1988:2). Cloth, food products, and tools were more important, but beads
generally survived intact, often because of ascribed value and status. Glass was made in
ancient Assyria, Egypt, and Rome, but the beads that were so important in North
American came from Europe, primarily Murano, a suburb of Venice, Italy. The origin
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TABLE 18
DISTRIBUTION OF GLASS BEADS
CA-SBA-3931

1-10

10-20

20-30

30-40

40-50

50-60

Totals

TU-1

5

-

-

-

-

-

5

TU-2

-

-

-

-

-

-

0

TU-3

-

1

-

-

-

-

1

TU-4

-

1

-

2

-

-

3

TU-5

-

1

-

-

-

-

1

TU-6

-

-

-

-

-

-

0

TU-7

-

-

-

-

-

-

0

TU-8

-

-

-

-

-

-

0

TU-9

-

-

-

-

-

-

0

TU-10

-

1

-

-

-

-

1

Totals

5

4

0

2

0

0

11

of Venice as the center of European glass-making is uncertain, but the glass industry
became a carefully-guarded monopoly. In 1291, glass-makers were moved to the island
of Murano, about one mile north of Venice. There were two goals: to protect the
city from fire and to keep the secrets of glass-making from the rest of the world (Francis
1988:9-11). In 1510, it became illegal to out-source the final stages of bead-making to
Bohemia, giving Venice a European monopoly (Francis 1988:13). Of course, secrets
tend to get out, and eventually glass factories were established in Sweden, France,
England, and Amsterdam, with every location making glass just a little bit differently.
However, the majority of all glass beads traded in America originated in Murano (Francis
1988:38).
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Fig. 69. Glass beads. Top row, left to right: TU-1, (red, aqua, pink [square], aqua, cobalt ).
Bottom row, left to right: TU-3, 10-20 cm. (cobalt), TU-4, 30-40 cm (aqua), TU-4, 30-40 cm.
(black), TU-4, 10-20 cm. (bronze), TU-5, 10-20 cm. (cobalt), TU-10, 10-20 cm (teal).

Two methods of bead-making concern this research, drawn beads and molded
beads. Drawn beads were made from a hollow gather of glass which was drawn into a
long tube by being stretched. An assistant to the glass-blower would attach a tool to the
gather and run away, resulting in a tube up to 300 m. long. The tube would be cut, sorted
by diameter, cut again, packed in ash and agitated in hot sand to smooth the edges. Small
drawn beads are known as “seed” beads. They arrived in America at least by the 16 th
century, but had been made for at least 100 years previously. Until automatic cutting and
sorting machines were invented in 1867, these beads were not uniform in color, size, or
shape (Francis 1988:24). Molded beads were made from solid canes of glass. Hot pieces
of glass would be pressed into two-part molds which, when shut, created a bead. Often,
some of the glass squeezed out of the mold and was removed by tumbling.
Columbus gave beads as gifts when he landed in America; these beads may have
been made in Spain. Spain’s beads were small and wound or square and tubular. They
no longer appear after about 1600 (Francis 1988:55). In 1540, Francisco Vasquez de
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Coronado introduced glass beads to the Southwest (Sorensen and LeRoy 1968:36), but
where the beads were made is unknown.
Early coastal explorers were probably the first to introduce glass beads into
Chumash territory. Cabrillo and his crew gave gifts and traded beads with the Chumash
on their 1542-43 journey (Sorensen and Le Roy 1968:36). In 1602-03, Sebastian
Vizcaino also traveled up California’s coast and stopped several times in Chumash
territory; his records indicate gifts of glass beads in several locations (Erlandson and Bartoy
1995:157-162). There was also a considerable transoceanic trade with Asia; Manila galleons
sailed from harbors in Mexico to the Philippines annually beginning in 1566. Most ships
traveled close to California’s coast and must have occasionally come ashore for water and
food; trade with the Indians is not unlikely. However, records of such interactions have not
surfaced (Sorenson and LeRoy 1968:36).
Father Junipero Serra recorded using beads in 1769 to gain good will with the
Indians (Sorensen and LeRoy 1968:36). Fages may have distributed an unknown
quantity of beads to the Yokuts in 1772 as he had done in San Diego in 1769. Garces
recorded giving glass beads to the Yokuts in 1776 when he arrived in the San Joaquin
Valley (Arkush 1993:624). Trappers carried bags of beads to exchange for furs and
favors from Indian women (Sorensen and LeRoy 1968:38). Corporations such as
Hudson’s Bay Companies and the Russian-American Company bought beads in bulk
(Arkush 1993:631). Glass beads were among the earliest Euro-American items widely
utilized by native groups, and when shell beads and ornaments declined in availability
from the coast, inland groups quickly incorporated glass beads into their exchange
systems (Arkush 1993:625).
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TABLE 19
ATTRIBUTES OF GLASS BEADS
CA-SBA-3931
Cat. #

Location

Level

Dia (cm)

T1-10-010

TU-1

0-10

3.38

T1-10-011

TU-1

0-10

T1-10-012

TU-1

T1-10-013

Thk (cm)

Wt (g)

Type

Color

2.27

seed

blue

4.13

3.35

seed

blue

0-10

3.50

3.63

molded

red

TU-1

0-10

5.39

4.67

seed

red

T1-10-014

TU-1

0-10

5.68

3.81

seed

blue

T3-20-020

TU-3

10-20

3.41

2.49

seed

blue

T4-20-082

TU-4

10-20

4.69

1.45

seed

brown

T4-40-203

TU-4

30-40

3.75

2.95

seed

black

T4-40-223

TU-4

30-40

3.96

3.74

seed

blue

T5-20-018

TU-5

10-20

3.86

3.23

0.06

seed

blue

T10-20-066

TU-10

10-20

3.42

2.69

0.03

seed

blue

0.04

Eleven glass beads were found in the test units, five of which were in TU-1, most
likely associated with the human remains. Ten beads were seed beads; eight measured
between 5.39 and 5.68 cm. in diameter. The eleventh bead was a pinkish red, square,
molded bead; the diameter was 3.50 cm. The beads were all sickened, so the colors were
determined over the light in a microscope. They were cobalt (4), aqua (3), red (2), bronze
(1), and black (1).
Awls. Two broken bone awls were found at Oak Flat. The left-hand awl in Fig.
64 measured 17.39 mm. long and 3.59 mm. wide; it weighed 0.23 grams. The awl to the
right in Fig. 63 measured 27.43 mm. long and 8.22 to 9.43 mm wide; it weighed 1.25
grams. The awl in Fig. 63a is completely round. Awls were used throughout Chumash
territory for making baskets. Harrington reported that they were made from a deer ulna;
other dense long bones from a deer were also used. One end was sharpened in order to
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b

a

Fig. 70. Bone awls. a. TU-4, 0-10 cm. b. TU-6, 30-40 cm.

separate the fibers in baskets (Hudson and Blackburn 1987:244-245). The presence of
two awls provides evidence for basket-making at this location.
Tarring Pebbles. Asphaltum was used to waterproof baskets. Pulverized tar
(woqo) was put into the basket, and small, hot stones were dropped into the basket. The
stones in the basket were rolled around until the basket was lined with tar and the tar was
cold. It was said that with age, these tarred baskets made water taste fresh (Hudson and
Blackburn 1987:174-175). When discarded, these tar-covered pebbles pick up dirt and
small debris, making fuzzy balls. One tarring pebble was found on the surface and two in
the column sample at the 40-50 cm. level of TU-6. No basketry was found, but one of
the awls was found in the 30-40 cm. level of TU-6, so it seems that baskets were quite
likely made and/or repaired on the site as well as water-proofed on site. Oak Flat’s
tarring pebbles ranged in size from 2.4 cm. to 3.9 cm., which would have fit into the
narrow-necked water bottles found in the Cuyama area (Mohr and Sample 1955:348).
Historical Artifacts. Several ends of shotgun shells were found; they were
modern, and quail hunting is common in the area. There was one bent fencing nail found
in TU-2 at 10-20 cm. There was also a very dark, melted piece of glass that had been
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flaked on one side in TU-3 at the 40-50 cm level. All of these items are from the historic
period, but it is probable that only the glass could be connected with the Chumash
residents of the site.
Hematite
Pieces of red and orange hematite (ochre) were found throughout the site. Red ochre
was the most commonly-used red pigment in paint. It could be ground up and mixed with water,
but could also be applied directly to the skin. A bright scarlet ochre came from the Tulare
country and Santa Rosa Island, but much of the red ochre came from the Tejon area. There was
also a source near Santa Ynez that was so soft that it did not need to be ground, which was ideal
for body painting. The Mojaves also traded a bright red ochre at Santa Barbara (Hudson and
Blackburn 1987:181). The most commonly used ochre was red, used for body paint and in
rituals (Hudson and Blackburn 1987:180). Red ochre was occasionally mixed with ground hard
asphaltum (differentiated from the soft asphaltum found on beaches) and pitch to make a sturdy
glue and caulking for the tomols, the plank boats, and some of the accessories for the tomols
(Hudson and Blackburn 1987:164).
White pigments were made from diatomaceous earth or white kaolin clay
(Hudson and Blackburn 1987:184). Diatomaceous earth has been mined commercially in
Cuyama Valley, for there is a deposit in the canyon to the east of Branch Canyon. Clay
deposits are also found in Cuyama Valley. In fact, a pile of white clay-like rocks was
observed next to the hearth in TU-10, which may represent a stash. Pigments were
important to every Chumash as body paint for special occasions such as dances (Gamble
2008:192). Ochre was found in all of the test units except TU-1 and 8; colors ranged
from deep red to orange and white.
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Asphaltum
A few small pieces of asphaltum were found near the creek as well as larger
pieces on the surface of the site. There was at least one local source of asphaltum on the
north side of the Cuyama River near the village of Kuyam. Surface asphaltum is a good
indicator of underground oil, which was discovered in Cuyama Valley in 1948 (Hill et al.
1958:2973-3000). CA-SBA-3931 is very close to active oil wells to the south, west, and
north. Hence, asphaltum was likely to be locally available on or nearby the Oak Flat site.
Asphaltum had a variety of uses apart from its use as skirt weights. The Chumash
drew a distinction between two types of asphaltum. One was the soft asphaltum (malak)
that washes up on beaches from submarine seeps; such asphaltum was not used as glue.
The other was the hard tar (woqo) that was mined from land deposits; this was used for
glue, but also may have been the type used for skirt weights. Historically, woqo was
found on the surface in Cuyama Valley. It is easily rolled in the hands to soften it enough
to be shaped. At that point, it would have been easy to mold small pieces around the
fringe of a skirt. It could also be mixed with pine pitch and red ochre to be used as glue,
caulking, or paint sealant. If extra pine pitch was mixed in, a coating for cordage used in
boat building was made; this use was restricted to coastal areas. Woqo was a mainland
product and was formed into cakes and traded along the coast and to the islands. Woqo
was processed by pounding, then boiling. When it became viscous, pine pitch could be
dissolved in it, as well as red ochre, but neither pine pitch nor ochre were necessary if the
woqo was boiled long enough (Hudson and Blackburn 1987:163-164).
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TABLE 20
DISTRIBUTION OF FAUNAL REMAINS BY LEVEL
CA-SBA-3931

TAXON/
LEVEL (cm.)
Unident reptile
Turtle
Snake, unident.
Amphibian, unident.
Lagomorphs
Lepus californicus
Sylvilagus sp.
Thomomys bottae
Artiodactyl
Sacramento perch
Sacramento sucker
Minnow
Cypridae sp
Aves sp.
Unident fish
Unident. rodent
Large mammal
Small mammal
Unident bone fragments
Unident burned bone
Unident calcined bone

Surface 0-10

2

1
1
1
1
1
3
10
274
28
92

10-20

20-30

30-40

40-50

50-60

Totals

1
7
5
2
11
5
9
1
1
1
2
13
37
933
124
233

1
1
7
4
2
7
1
4
10
13
47
856
135
204

2
1
2
2
1
6
1
4
9
27
376
58
79

1
2
1
1
1
11
1
4
1
18
307
92
73

1
5
1
2
2
2
1
7
57
21
20

4
2
5
1
21
9
7
11
10
36
1
3
2
2
7
21
39
146
2803
458
703

TOTALS
2
411
1386 1292
568
513
119
4291
______________________________________________________________________________________

Faunal Remains
While the bulk of the faunal remains were unidentifiable, the bones that could be
identified revealed a variety of animals were utilized by the occupants of Oak Flat.
Fish. The proximity of the Oak Flat site next to a stream led to the assumption
that the residents of the site might have eaten local fish, possibly steelhead (Gobalet et al.,
2004:804), and those remains might show up in the faunal assemblage. The residents
did, indeed, eat fish; however, no local fish bones were identified. The only possible

120

exception may have been minnows; it is unknown if there were minnows in Cuyama
Valley prehistorically. Three minnow (Cyprinidae) vertebrae were found, plus two
vertebrae at the 50-60 cm. level of TU-5 which were either minnow or Sacramento
sucker (Catostomus occidentalis). There was one positive identification of a Sacramento
sucker and 36 Sacramento perch (Archoplites interruptus). Seven vertebrae were too
worn to be specifically identifiable. Thirteen of the vertebrae were found in TU-3
between 30-50 cm. in the anthropogenic soil associated with the hearth.
Sacramento perch and Sacramento sucker live in standing or slow-moving water
in the Central Valley and tributaries flowing into the valley (Gobalet et al. 2004:824827). The Yokuts of Buena Vista Lake had a thriving fishery, processing fish for lean
times and for trade (Davis 1961:28, Earle 2003:48, Gobalet et al. 2004:827). These fish
(most likely dried) would have been available to the Chumash of Cuyama Valley only
through trade. Cuyama Valley and the San Joaquin Valley are not hydrologically
connected; their watersheds are separated by the Transverse Ranges, the Caliente
Mountain Range, and the Temblor Range.
Reptiles. A fragment of turtle plastron and a radius were found, most likely from
western pond turtles (Clemmys marmorata), a species that still lives nearby. Five snake
vertebrae and four other reptile bones were also found.
Birds. Two bones from unidentified aves spp. were found: a small
tarsometatarsus and a 4 cm. fragment of the distal end of a femur.
Mammals. Identifiable mammalian remains constituted a very small portion of
the faunal assemblage. They ranged from very tiny (likely rodent burrow deaths) to large
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(artiodactyls). No recognizable rodent bones were calcined or burned, possibly
indicating pulverization for food or complete break-down in a fire or by natural effects,
which would effectively diminish their presence in the archaeological record. The
skeleton of one valley pocket gopher (Thomomys bottae) was found intact in its burrow in
Tu-10. Rodentia spp. comprised 10% of the recognizable bones. However, unidentifiable
small mammal bones constituted 45% of the recognizable bones; a good portion of these
were likely rodent and would increase the NISP of Rodentia spp. if identifiable.
Some of the unidentifiable small mammal bones were likely also from rabbits.
Lagomorphs comprised 11% of the recognizable bones. Both the blacktail jackrabbit
(Lepus californicus) and the desert cottontail (Sylvilagus auduboni) were represented;
both were also observed on-site during excavation.
Large mammal bones constituted 15% of the faunal assemblage; ten of those were
Odocoilus hemionus (mule deer). The remaining 39 large mammal bones surely
contained more Odocoilus bones and possibly pronghorn (Antilocapra americana) and
bighorn sheep (Ovis canadensis), considering the proteins on the scraper from TU-10, but
their fragmentary nature hinders identification. Other large mammals in the area were
discussed previously.
Faunal remains were highly fragmented, hindering identification; the vast
majority measured less than 2 cm. This restricts the value of Miminum Number of
Individuals (MNI), which is useful for sites that were used once, such as kill sites, but
does not give accurate results for long-term habitation sites. At any rate, MNI would
probably not be the best calculation for CA-SBA-3931, since it appears to have been used
over an extended period of time. The Number of Identified Specimens (NISP) has
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problems, too, such as over-representing resources, but there has to be some sort of
quantification. When there is a great deal of fragmentation, there is probably also a great
deal of double-counting of individual animals, such as counting a piece of artiodactyl
tooth enamel and an artiodactyl metapodial as two animals.
The assemblage is dominated by small mammal bones, including lagomorphs.
However, there are good representations also by large mammal bone and fish vertebrae.
Of the 4,288 individual specimens, almost 93% were unidentifiable; of these, 12% were
burned, and 18% were calcined. Of the remaining bones, 45% were small mammal; 11%
were lagomorphs and rabbit-sized mammals; 10% were rodents; 15% were large
mammal, including artiodactyls; and 14% were fish. The remaining 4% was made up of
11 reptile, 2 bird, and one amphibian bones (percentages do not sum to 100% due to
rounding).
Analysis of the weights of the faunal remains is similar to analysis of quantities in
that the amount of unidentifiable bone is a major roadblock to analysis. Total weight was
412.35 g. The weight of unidentified bones was only 69% of the total. Burned
unidentified bones weighed 32 g., or 11%, and calcined unidentified bones weighed
44.31 g., or 16% of the total unidentified weight. The percentage difference between
numbers and weights in unidentifiable bones may be at least partially due to crushing for
food processing.
Of the remaining (identifiable) bones, small mammals accounted for 23% of the
weight; lagomorphs constituted 16%; 64% were large mammal; and 2% were fish.
Rodent weight was 3% of the total identifiable weight. Considering the larger package of
meat delivered by large mammals, they may have constituted a significant portion of the
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diet. The numbers of lagomorph and other rabbit-sized bones, fish bones, and large
mammal bones are comparable, but they do not provide a comparable quantity of meat.
However, if rabbits were regularly pulverized, lagomorphs may have been more
important than the bone evidence indicates. Grinding small mammals or certain body
parts of larger game before consumption can result in an increase of the nutrients and
calories available in small packages. Kroeber (1953:294) mentioned that salmon
were pulverized in northern California. The Maidu crushed deer vertebrae, made cakes
of the resulting mash and cooked them next to the fire (Kroeber 1953:409). The Yokuts
knew that pulverized gophers or ground squirrels were easy for old people to eat
(Kroeber 1953:528). The Luiseño crushed leftovers of cooked venison, small game and
rabbits, including the bones, for drying and storing (Kroeber 1953:652). Yohe
(1991:659-660) describes several accounts of animal pulverization in southern California.
With the development of immunological testing, it is possible to find the nonvisible
evidence of animal pulverization on groundstone, supplementing the visible evidence
(Sutton 1993:138). The rabbit proteins on the metate from TU-10, along with the
identifiable rabbit bones indicate that rabbits were likely more important to the local diet
than immediately apparent, although at this point it is difficult to determine just how
important. The small representation of other rodent remains also may not indicate nonutilization of rodents as food. They, too, may have been pulverized, and their bones are
so small that they may show up primarily in human feces (Sutton and Schneider
1996:62). It is difficult to determine how much fish was consumed, for that would be
dependent upon the size of the pieces that were traded and how they were prepared for
trade.
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Basically, the large amount of unidentifiable bone fragments makes a real analysis
of mammal bones and their importance at this site difficult. Apparently artiodactyls,
lagomorphs, fish, and rodents were utilized at the site, but there is no way of knowing
how important each of them was .
Marine Shell. Fragments of marine shell were found in every test unit except TU8 and on the surface. Most were not identified, although a few had deep, ridged grooves,
which might help an expert in identification. There was a total of 150 unidentified
marine shell fragments, 39 fragments of Haliotis sp., and four clamshell fragments. The
fragmentary nature of these shells made it impossible to determine a use for them, but
they were most likely trade items. The Pacific coast is too far away to transport fresh
shellfish, so these shells must have arrived without the meat for a purpose such as
ornamentation (e.g., the haliotis bead from TU-9).
Botanical Remains.
Acorns. Portions of acorns were found in two test units. An acorn cap was found
between 30 and 40 cm. in TU-3, and six acorn pieces were found in TU-4 at 20-30 cm.
An acorn anvil, an implement to hold acorns steady while cracking, was also found in
TU-4. This may indicate that acorn processing was done at the site, but seasonality is not
indicated since acorns could be stored.
Juniper berries. Whole juniper berries or fragments of juniper berries were found
in every test unit except TU-7. Test Unit 4 had the most: 151 berries, 99 of which were
burned. Only one juniper berry was calcined. The entire site had 270 juniper berries or
fragments; 69% were burned. The two juniper berry beads found in TU-1 were counted
with the above berries even though their purpose was ornamental rather than nutritional.
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TABLE 21
DISTRIBUTION OF JUNIPER BERRIES BY LEVEL
CA-SBA-3931

0-10

10-20

20-30

30-40

40-50

50-60

Totals

-

-

-

-

-

2*

TU-1

2*

TU-2

-

1

4

2

2

-

9 (8B)

TU-3

-

-

-

3

7

-

10 (7B)

TU-4

-

16

67

24

44

-

151 ( 99B)

TU-5

-

3

3

6

7

8

27 (25B)

TU-6

-

3

1

2

-

3

9 (8B)

TU-7

-

-

-

-

-

0

TU-8

5

-

-

-

-

-

5 (B)

TU-9

-

6

33

-

-

-

39 ( 31B)

TU-10

16

2

-

-

-

-

18 (2B)

-

Subtotals

18
5B

12
19B

4
104B

3
34B

46
14B

1
10B

270 (84+186B )

Totals

23

31

108

37

60

11

270

Key: * = bead, B = burned

Seeds. Most seeds other than the juniper berries (there were only a few) were
unidentifiable; fragile seeds likely did not survive the screening, even if they survived
natural forces. However, the column samples contained complete peppergrass seeds
(Lepidium nitidum). They were not associated with recent bioturbation, but it is possible
that they had been buried at some time by rodents.
Charcoal. Charcoal was abundant in every test unit except TU-8, which had one
piece. It was occasionally recognizable as burned wood, especially in Test Units 9 and
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10 adjacent to the berm. There were also a few pieces of carbonized wood in TUs 3 and 4
similar in appearance to those in TUs 9 and 10.
Immunological Studies
The remains of ancient proteins can often be identified, even though degraded,
through immunological methods. Four flaked stone artifacts, one projectile point, and six
groundstone artifacts were submitted to the Laboratory of Archaeological Sciences at
California State University, Bakersfield, for cross-over immunoelectrophoresis (CIEP)
analysis. Eight artifacts had negative results, but there were three positive results. The
large metate from the center of TU-10 at the 20-30 cm. level tested positive for rabbit
proteins, and the scraper from TU-10 (outside the berm) had positive results for sheep.
There was also a positive result on another metate for the Capparidaceae family.
Milling implements have been generally assumed to have been used for
processing plant materials. However, small animals were also an important dietary
component and there is evidence that the parts of cooked animals not eaten were crushed
with stone implements. The resulting paste was either eaten immediately, mixed with
other foods, or stored for later consumption (Yohe, et al. 1991:659-660). Delfino Cuero,
a Kuməya’y woman from southern California, described pulverizing rats, mice, lizards,
and snakes on rocks and roasting them before eating them (Shipek 1991:32-33). These
processes can be difficult to identify archaeologically (Yohe et al. 1991:659-660), so
immunological testing is essential. The rabbit proteins on the metate at Oak Flat would
not have been discernable by other means.
Hide processing is an outdoor activity, and the location of the scraper discovery
was just outside the wall of the structure, on the north side of the berm. It might be
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tempting to suggest that the scraper with sheep residue was from the Mexican land grant
period. It is possible that some of the vaqueros were Chumash and knew how to make
scrapers for butchering and skinning. However, by that time, vaqueros had steel tools,
and it seems unlikely that they would revert to stone tools, particularly if the stone was
not obsidian. Considering its close association with the house depression, it seems more
likely that the scraper was a tool used by the Chumash occupants of the site. It would
also seem reasonable that the meat of the sheep was consumed, but artiodactyl bones
recovered were not identified as to sheep or deer.
At this time, no plants of the Capparidaceae are known to grow west of the
Mojave Desert. One member of the Capparidaceae, the yellow beeplant (Cleome lutea)
is a native of the Great Basin. It is a small, annual plant whose flowers are very attractive
to bees. It prefers sandy or disturbed soils, but will grow in other soils. It can be found
in desert shrublands or pinyon-juniper woodlands from 2700 to 7000 ft. elevation. The
leaves were eaten in the Four Corners area either raw or cooked, and the flowers and
leaves were boiled to make a blackish pigment for painting pottery. Its seeds are found in
archaeological contexts in the Southwest. It may have been encouraged to grow around
inhabited areas (http://www.desertusa.com). It is unknown at this time if beeplant ever
grew in Cuyama Valley or if any part of the plant was a trade item, so this finding needs
additional verification.
Wood Identification
When W. D. Strong excavated several structures in Cuyama Valley in 1934, he
identified the structural material as juniper wood. There were several small pieces of
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wood, scorched on one side, still standing where a wall should have been in the house
depression (TU-9). Two samples were sent to the Paleo Research Institute in Golden,
Colorado for identification. There, they were broken in order to expose a fresh cross
section and examined under a binocular microscope at a magnification of 70x, then
compared to identification manuals. The samples from the structure in TU-9 are juniper.
wood. Similar pieces were found in TU-3 and TU-4, but not sent for analysis and
unassociated with any apparent structure.
Obsidian Hydration
The geologic processes that create obsidian also create water molecules within the
obsidian (intrinsic water). When a fresh surface of obsidian is exposed to the
atmosphere, it absorbs environmental moisture at a predictable rate, which then reacts
with the intrinsic water (Rogers 2010:3239). This moisture appears on broken edges
as a hydration rim which can be viewed microscopically and measured in microns. The
rate of hydration varies according to the chemistry of the obsidian, the intrinsic water
content, temperature and relative humidity of the environment, depth of burial, and the
chemistry of the diffusing water (Rogers 2008:2010). The Coso Volcanic Range, the
probable source of the projectile point tested, has intra-source variation in intrinsic water
content (Rogers 2010:3241), and intrinsic water content was not determined, so the rate
variation for this artifact contains some uncertainty. However, four major subsources
in the Coso Range, Sugarloaf Mountain, West Sugarloaf Mountain, Joshua Ridge, and
West Cactus Peak, are believed to hydrate at the same rate (Eerkens and Rosenthal
2003:21-22), thus reducing concerns about inter-site variation. Using temperature data
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TABLE 22

RADIOCARBON RESULTS
___________________________________________________________________
TEST UNIT

LEVEL

SAMPLE

RCYBP

CAL. YEARS A.D.

UofA
LAB #S

TU-4

30-40 cm.

charcoal

302+/-35

1521-1646

AA86776

TU-5

20 cm.

charcoal

113+/-34

modern

AA83752

TU-6

20-30 cm.

charcoal

538+/-35

1328-1425

AA86777

Tu-9

30 cm.

juniper

388+/-34

1448-1616

AA83751

TU-10
20-30 cm.
hearth
507+/-34
1410-1437
AA83754
_______________________________________________________________________________

from 1971 to 2000 from the New Cuyama Fire Station (the closest weather station to Oak
Flat) and gydration rates for West Sugarloaf in the Coso Range (the probable specific
source of the obsidian), a date of 940+/-239 RCYBP was determined. This corresponds
to a range of A.D.821 to A.D.1299 with one standard deviation, but only 68% chance that
the actual date is within that range. This is somewhat earlier than the radiocarbon dates.
Two standard deviations give a range of A.D. 592 to A.D. 1528, which has a 95% chance
of being correct and corresponds better with the radiocarbon dates.
Radiocarbon Testing
Five samples from five test units, four of charcoal and one of juniper, were sent to
the NSF Arizona AMS Laboratory at the University of Arizona in Tucson for
radiocarbon testing ( Table 19, p. 122). The results indicated a potential range of years of
human utilization of Oak Flat from cal .A.D. 1328 A.D. to cal. A.D. 1646 A.D., but it does
not necessarily indicate continuous occupancy. The later dates fall into the period of the
beginnings of the Industrial Revolution, when tremendous amounts of carbon were being
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pumped into the atmosphere. Solid carbon readily absorbs atmospheric carbon; this postsixteenth century deVries effect can influence the dating process (Taylor 2000:64).
Fortunately, the dates fall into the same general time period. The charcoal from the
hearth in TU-10 has a delta C13 value of -11.6, which is a little low. However, the
charcoal was from a C4 plant, which changes the correction factor to +200 RCYBP
(Taylor 1987:122), or 537+/-34, which is statistically identical to the charcoal sample
from TU-6. One piece of charcoal from 20 cm. in TU-5 yielded a modern date, most
likely the result of a wildfire, a periodic occurence in the foothills.
Dating Results
Several methods were used to determine the period of occupancy for Oak Flat,
with varying results: historic records; relative dates of manufacture and use for shell
beads; obsidian hydration; and radiocarbon dating.
Historic records included mission baptismal and marriage records and Father Jose
Zalvidea’s diary. The mission records invariably named the villages in Cuyama Valley
where the neophytes had lived, all of which were small-to-medium-sized villages. As far
as could be determined, Oak Flat was not a named village during mission times.
Zalvidea surely would have visited Oak Flat if he knew there was a village there; it would
have been no farther out of the way than Tsiwikon. This evidence indicates that Oak Flat
was likely not a village at the time of Zalvidea’s visit in 1806.
Shell bead dates were inconclusive, but the presence of historically-produced bead
styles points to use of the site during historic times. The presence of glass beads and
modified glass also indicates a historic time frame. The presence of cupped beads, which
were not manufactured after the late 18th century, around the time the missions were
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established, probably suggests occupation before that time. However, since those beads
were used for money, they may have been curated more carefully than other beads,
thereby extending the time of use.
Obsidian hydration dating indicated earlier occupation than other dating methods,
with a range of A.D.592 to A.D.1528, but there was only one artifact subjected to
hydration analysis, and it was found on the surface and imported.
Radiocarbon dates came from sources within the test units. They indicate occupancy
and/or use at the 95% confidence level between A.D.1328 to A.D.1646. The juniper from
the walls of the structure had later dates than the charcoal from the hearth within the
structure, but that could be due to reconstruction or repair of the walls. At any rate, the
radiocarbon dates suggest a period of occupancy of the site for an extended period or
periods during the time span between the early 1300s and the mid-to-late 1600s.
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CHAPTER 10
RESEARCH CONCLUSIONS
Question 1: What is the chronology of occupation of the Oak Flat Site?
Several methods of determining chronology have been used for Oak Flat.
Obviously, glass beads indicate historic occupation, but because of the extensive
Chumash exchange system, they do not necessarily indicate actual contact at Oak Flat
with Europeans. Many shell beads can be used as period markers, but beads can be kept
indefinitely and many styles were made over a long period of time. The shell bead record
is inconclusive at Oak Flat, with large ranges of possible dates of manufacture.
Obsidian hydration results indicate tool production at 940 +/- 239 YBP, that is,
sometime between A.D. 592 to A.D. 1528. Of course, tools can be curated for awhile, but
they are, after all, meant to be used, and they are occasionally lost. Obsidian tools are
readily transported, and it may be that the projectile point was used (the impact fracture)
and left on the site by a hunter before the site was occupied. The radiocarbon tests from
the test units had slightly later results, indicating occupation sometime between A.D. 1328
to A.D. 1646.
The earliest detailed written account by an eyewitness in Cuyama Valley was in
1806 (Zalvidea), and not only did all of the villages have existing names, none of them fit
the description of Oak Flat. The previously discussed tests of chronology strongly
suggest that Oak Flat was not permanently occupied in 1806, but its most intensive
period of use occurred during the years encompassed by approximately A.D.1300 to the
early- to late-1700s. The presence of glass trade beads and needle-drilled Olivella beads
suggest that the site continued to be used intermittently into historic times.
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Fig. 71. Comparison of lithic and faunal quantities by level (horizontal: level in cm.;
vertical: NISP).

Question 2: What was the function of the site and its season of occupation?
A comparison of lithic and faunal totals gives some insight into the periods of
occupation at Oak Flat. The results are slightly skewed, as only two test units reached 60
cm. and two others were not excavated below 10 cm. However, artifacts were found at
all levels. The highest density of artifacts and subsistence remains appears to have been
between 10 and 30 cm., but there is also good representation between 30 and 50 cm. No
glass beads were found below 40 cm., possibly indicating the transition between
prehistoric and historic periods. The radiocarbon samples were taken from between 20
cm. and 40 cm., so there was likely occupation both before and after the dates suggested
by radiocarbon testing. However, bioturbation is an issue to be considered when
evaluating the relationship of artifacts to the level in which they were found. Disturbance
was apparent in all test units and at all levels, and it is difficult to determine to what
extent artifacts were affected.
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Three possible scenarios can be considered for this site. The first is that it was
occasionally the location of a hunting camp, which does not necessarily exclude the next
two scenarios; a hunting camp could have occurred after the site was abandoned by more
permanent inhabitants. The hearth uncovered in TU-7 was constructed differently than
the other three hearths; it appeared to be less formal, possibly temporary. It was also
closer to the surface than the others. The high number of lithics in this test unit could
also suggest a lithic work station, which could be compatible with either a hunting camp
or a residential area.
The second scenario for this site would be a permanent village. A permanent
village site would have evidence of all activities engaged in by a population: domestic
implements, hunting implements, stone tool manufacturing and debris, basket-making
tools, evidence of storage, ritual, and ornaments, as well as currency used in exchange
(Horne 1981:170); all except evidence of storage caches were represented at Oak Flat.
Storage facilities were not found, but the structure that was found was not entirely
excavated. Many seeds were stored in baskets kept off the ground, but no basketry was
found. Cores, flakes, and projectile points broken in manufacture indicate tool
maintenance and manufacture on-site. Ritual may be indicated by a cache of white
“ochre” next to the hearth in the structure and the common occurrence of red and orange
“ochre” in the test units. (Gamble 2008:192). Beads, skirt weights, and the abalone
pendant were personal ornaments.
However, the small size of the Oak Flat site might preclude an independent, selfsufficient village. Another consideration is that there is no ethnographic name for this
location. There are six named villages in upper Cuyama Valley; three of them, possibly
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all six, are considerably larger than the potential population of Oak Flat. Since the only
direct historic observation of the population of these villages was done in July (Zalvidea
1806:2), it is possible that many people were at temporary locations working to collect
foods for storage (Horne 1981:131). Zalvidea noted that at the time of year that he was
traveling, “most of the Indians are at this time at their harvest” (Zalvidea 1806:5). The
villages in Cuyama Valley may have had minimal residents present, and Oak Flat may
have been occupied. However, since the ethnographic names come from mission
records, if the Oak Flat site once was a village, it may have been abandoned before most
Cuyama Valley residents entered the missions.
Summer villages were completely abandoned and then re-occupied each year.
Temporary brush shelters would have been erected which likely would not survive the
winter; they were built to withstand sun and wind, but not rain. Semi-circular shelters for
warm weather were used in coastal areas and may have been used inland as well (Hudson
and Blackburn 1983:344-345). These shelters might also have been unlikely to have
been erected every year on exactly the same spot (Horne 1981:174-176). The purpose of
the summer village was to collect as much plant food for storage as possible.
It seems that most of the evidence from Oak Flat points to a seasonal, but longterm, encampment for the purposes of gathering and processing food for storage. Storage
of foodstuffs was vital to the Chumash, not only for the winter and early spring, the
leanest times, but also for use in the exchange networks (Horne 1981:127). There is
evidence that Chumash villages split up during harvest times; it is possible that the
temporary residential areas, including Oak Flat, belonged to specific kinship groups
(Horne 1981:134). These temporary summer encampments were determined by
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proximity to the resources to be harvested; population movements occurred for plant
resources rather than hunting. This does not mean that animals were not hunted,
especially if the opportunity arose, but the primary purpose would have been the
collection of plant resources. The presence of an ovoid structure with bermed walls and a
hearth in the center, with similar dimensions and characteristics as the structures found by
Strong and Wedel (Strong:1934) at the Kuyam site, Quatal Canyon (Achililiwo?), and
Caliente Ranch (Lishawato’w?), argues strongly for long-term occupancy at Oak Flat.
Strong and Wedel found four structures at the Kuyam site, two at Quatal Canyon, and two
at the Caliente Ranch site. One of the structures in Quatal Canyon was ovoid and similar
to the shelter at Oak Flat. It was deemed to be a summer shelter by Strong.
Long-term occupancy does not necessarily mean year-round occupancy. There is
evidence for most activities associated with long-term residency, but the artifacts
recovered would have been needed in a camp occupied for a month or more for
harvesting. There is an abundance of metates, along with manos, mortars, a bowl, and an
acorn anvil, indicating food processing. Two bone awls were found, as well as tarring
pebbles, indications of basket-making and basket use. These, along with the skirt
weights, point to the presence of women, suggesting that the site was likely not primarily
a hunting camp. A scraper which tested positive for sheep proteins along with the
remains of artiodactyls in the faunal assemblage argues for hunting, but not
overwhelmingly, as in a hunting camp. Hunting would have complemented gathering of
plant materials such as seeds, acorns, and grasses for basketry. Seed-gathering began in
late spring (Timbrook 2007:passim) and ended with the fall khutash festival, after acorns
and pine nuts were gathered (Horne 1981:148). Oak Flat would have been an excellent
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place for a long-term harvesting camp. Resources were right at the doorstep, and the
abundance of food processing artifacts indicate considerable activity. As enough food
was accumulated, occasional trips back to the home village would have gradually
stockpiled the storage facilities.
Question 3: What can be learned about the diet of the people who used the Oak Flat
site?
The small, unidentifiable nature of the majority of the faunal assemblage makes
any analysis of the diet suspect. However, the portion that is identifiable gives some
indication of what the residents of Oak Flat were consuming. Lagomorphs are wellrepresented, but their importance is difficult to determine. Their bones constituted a large
percentage of the identifiable assemblage, but their proteins were also discovered on a
metate, indicating that rabbits were ground up. It is possible that other small mammals
would have also been ground. This would leave no bony evidence. There is no way to
determine what percentage of rabbits were pulverized. It is possible that rabbits and small
rodents were as important or more important in the diet than artiodactyls.
A variety of artiodactyl remains were found, including several samples of tooth
enamel, tibia, and metapodials. This could include deer, bighorn sheep, and pronghorn,
all known to have historically occupied Cuyama Valley and its environs (Starke 1889:6).
In addition, there were a few fragments of large-mammal long bones. The range of bone,
from the head to the feet, indicates nearby game; when game is found too far away from
camp, it is selectively butchered. Game found close to camp would have been brought
into camp whole for processing rather than being processed in the field with only
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selective cuts taken to camp (see p. 11). Sheep proteins on a scraper suggest hide
processing; the meat would surely have been utilized as well.
Fish vertebrae from the San Joaquin Valley, found in Test Units 3-7, 8, and 9,
suggest a more varied diet than that which could be provided by Cuyama Valley, as well
as indicating trade with the Yokuts, who dried fish expressly for storage and trade.
Many of the plants used by the Chumash still grow in the area around Oak Flat;
surely they would have been utilized by the local residents. Seeds are easily stored, but
most of the evidence for plant use did not survive, except for acorns and juniper berries.
The acorn pieces found in two test units, as well as the acorn anvil, provide evidence of
acorn utilization. Juniper berries, mostly burned, were found in all test units except TU-1
and TU-7; ethnographic information indicates that juniper berries were an important food
source and may also have been used medicinally (Timbrook 2007:108-110).
Question 4: Is there evidence of cultural interaction?
There is archaeological and historical evidence for cultural interaction between
the people of Oak Flat and other groups. Various villages of the Chumash had enjoyed a
long relationship with the Yokuts of the San Joaquin Valley before the Spanish arrived.
This relationship continued throughout the mission period and afforded runaways a safe
haven in the San Joaquin Valley several times (Earle 2003:19). At least four marriages
between Cuyama individuals and Yokuts spouses (from “Tulamniu,” “Xexulpistuc,”
”Auyamne,” “Lououato,”) and one marriage between a Cuyama man and a Kitanamuk
woman from Ka’aqtahanmu were recorded in the mission records (see Appendix A).
Chumash villages were also inter-connected with other Chumash villages through family
ties (Appendix A).
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The presence of a major trade route through the Cuyama Valley and the
occurrence of obsidian and marine shells demonstrate important east/west interactions.
Whether or not the Cuyama Chumash actually traveled to the sources of obsidian in the
Coso Volcanic Range would be difficult to establish, but they were clearly connected
through trade, possibly through Yokuts traders. Fish bones from the southern San
Joaquin Valley are also an indication of good relations and trade with the southern
Yokuts.
Although it appears that Oak Flat was not occupied during the later part of the
mission period, mission records indicate interactions between residents of Cuyama
Valley and the southern Santa Barbara coastal areas (See Appendix A). Marine trade
items from the Santa Barbara area to the south and the western coastal areas would be
similar and difficult to separate, but marine shells and Monterey and Franciscan cherts
were present at Oak Flat. Mission records also indicate connections to Carrizo Plain to
the north; Temblor chert, likely from Carrizo Plain, was present in the lithic assemblage.
The presence of a few glass beads and a modified piece of glass at Oak Flat indicates
some connection to Spanish explorers and/or the missions.
Question 5: What was the function of the rock “enclosure” at the Oak Flat site?
Unfortunately, specific information about the rock feature was not available.
However, it seems likely that it was constructed to be an enclosure for herding animals,
most probably sheep. The quantity of sheep maintained in and around Cuyama Valley
during the Mexican land grant period could necessitate enclosures at certain times for
such activities as protection during the night, castration, lambing, and shearing. The use
of a metate in the foundation supports post-Indian construction.
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CHAPTER 11
CONCLUSION
The Cuyama Valley has been occupied at least since the Chumash Middle Period
(600 B.C. to A.D. 1100) (Horne 1981:43-53). The Oak Flat site (CA-SBA-3931) may
have been occupied as early as the mid-to-late 1300s (A.D.) into historic times, likely the
late 1600s to early-to-late 1700s. It does not appear to have been mentioned in mission
records or in travelers’ accounts. Zalvidea did not mention this location when he traveled
through Cuyama Valley in 1806, but he did not appear to have visited any of the harvest
camps of the villages to which he traveled.
The most plausible function of the Oak Flat site was an extended-stay harvest
camp. During a significant period of its use, Oak Flat was a residential area, with many
different activities occurring. There was hunting, probably hide tanning (the scraper),
food processing (metates, mortars, and acorn anvil), basket-making (awls and tarring
pebbles), and trade (obsidian, marine shells and beads, San Joaquin Valley lake fish).
Women were present, as evidenced by the food processing equipment and awls, jewelry
(although men also wore bead jewelry), and skirt weights (only worn by women). The
remains of a shelter indicate extended occupancy rather than intermittent overnight
camping. There is evidence that the residents of Oak Flat ate lagomorphs, artiodactyls,
and fish from the San Joaquin Valley. They were likely harvesting seasonal plant foods
such as acorns, seeds, and berries; the plants that provide those foods still grow around
the site, and periodic transport back to the main village would not have been too difficult.
They were likely residents of a nearby community, possibly Kuyam, which was in
a different ecological zone, with ties to the other areas around the valley. Cuyama Valley
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residents also had relatives in villages beyond Cuyama Valley through marriages with
people from the San Joaquin Valley, Carrizo Plain, and the Santa Inez Valley, facilitating
trade and possibly discouraging conflict (see p. 33 and Appendix A). These people might
have visited the harvest camps of their relatives and allies, bringing their own products
for trade.
Cuyama Valley inhabitants were connected to extensive trade routes reaching
west and south to the Pacific coast, east to the Coso Volcanic Field, and possibly
northeast to western Nevada. They were able to obtain shells and beads from the coast
and fish and obsidian from the San Joaquin Valley, most likely from Yokuts traders.
They certainly participated in gatherings in other Chumash villages for ceremonies,
socialization, and informal trade.
The study of this small site adds a new dimension to the regional data for Cuyama
Valley and its environs. Further research could confirm the presence of more structures
and establish a spatial plan for the complete site. Deeper excavation has the possibility of
expanding the timeline of occupation farther into the past. It is hoped that this
investigation has added to the understanding of the prehistoric occupancy of Cuyama
Valley and that further research will continue.
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Totals

3
6
5
2
0
5
7

6
5
1
3
4
1
2
1
1
1
1
1

1

1

1

1
2

Totals

1

Achililiwo

Tsiwikon

2

Sqene’n

Kuyam

Sxalihwilimu’
Lishawato’w
Kuyam
Tsiwikon
Sqene’n
Wenexe’l
K’o’owshup
(Carrizo Plain)
’Axwapsh
Soxtonokmu’
Mat’ilha
Snɨsewi
Wasna
Tulamniu
“Auyamne”
(Goose Lake)
“Lououato”
(Tulares)
Chɨtpu
Shniwax
Saq’ka’ya
Xonxon’ata
’Anaquwuk
Mi’asap
Syuxtun
“Xechulpistuc”
(Kern Lake)
‘Aqitsu’m
Wililik
Kalawashaq’
Heqep
Hawamɨw
Stuk
Ka’aqtahanmu
(Kitanemuk)
’Alkash
Malapwan
Qasil
He’lxman
Siwaya
S’axpilil

Lishawato’

Sxalihwilmu’

Cuyama Valley Chumash Inter-village Family Ties

1

1
6
1
1
2
1
1

3

1

1

1

1
1
1
1

1
1
5
1
1
3
1
1

2

1

1

1
1

1

1
1

1
1
1
2
1
1

1
2
3
1
1
2
1

1
1

2
1

1
1

31

3

21

1
1
1
1

1

1

1

1
1
1
3
1
2

5

76

14

From John R. Johnson’s mission record information.
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APPENDIX B
LABORATORY RADIOCARBON RESULTS
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APPENDIX D
Analysis of Rodent Backfills
In four test units, rodents backfilled the units while no one was working, primarily
at night. In order to keep working, the backfill was screened separately from test unit soil
and separately by unit. TU-3 had only a small amount of backfill, producing two small
rodent bones and two pieces of charcoal.
The other three test units were different. From the south wall, at 20 cm. in TU-4,
the ground squirrels produced a substantial amount of backfill, which produced another
black bead, one shell bead, and another obsidian flake. There were also 79
cryptocrystalline flakes, two small mammal bone fragments, six large mammal bone
fragments, and 112 unidentified bone fragments (6 burned, 19 calcined). Three shell
fragments, 3 unidentified seeds (2 burned), a fragment of unidentified wood, 20 burned
juniper berry fragments, and charcoal rounded out the deposit.
The rodents pushed debris into TU-5 at the 30-40 cm. level from the southwest
corner. They produced one modified cryptocrystalline flake, two obsidian flakes, 35
cryptocrystalline flakes, and one shell bead. There were four fish vertebrae, 2 from
Sacramento perch, one Sacramento sucker, and one Cyprinid sp. There were three small
mammal bones, one avian phalanx fragment, one large mammal bone fragment, and 94
unidentified bone fragments (9 burned, 17 calcined). There were nine whole juniper
berries (2 burned), and 9 juniper berry fragments (7 burned). There were also 12 wood
fragments (3 burned) and charcoal.
In TU-6, ground squirrels filled the entire lower 20 cm. (40-60 cm) of the unit
with backfill from the northwest corner. There was one biface fragment and 17
cryptocrystalline flakes, as well as 3 shell fragments. There were also seven fish
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vertebrae, 4 Sacramento perch, 2 Cyprinid sp. and one vertebra that was either
Sacramento sucker or another Cyprinid sp. There were 23 small mammal bones or
fragments, one of which was burned. There was only one lagomorph bone. In addition,
there were 123 unidentified bone fragments (26 burned, 25 calcined), eleven burned
juniper berry fragments, and charcoal.
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