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Cooking Features of Coastal
Hunter-Gatherer-Fishers
in Baja California, Mexico
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Department of Anthropology/Museum of Natural and Cultural History,
University of Oregon, Eugene, OR 97403

ANDREA GUIA-RAMIREZ
Instituto Nacional de Antropologia e Historia, Mexico

We present results from excavations at several shell midden sites in the region of Bajamar-Jatay, along the northwest
coast of Baja California, Mexico. The morphology of stone cooking features is discussed in connection with potential

uses and associated faunal remains, which indicate a diet based on the exploitation of nearshore marine resources.
Under the assumption that differential consumption of harvested food resources may have influenced the type of
heated stone structures used for cooking and processing, we suggest that the morphological differences between

heated stone features are not random. The structure and style of a heated-rock cooking feature may be related to the

types of foods that were prepared and the methods used to cook them. Ethnographic information supplements the

archaeological data provided here and further supports our interpretations.

HEARTHS AND OTHER HEATED-ROCK COOKING STRUCTURES
often form the primary features uncovered in
hunter-gatherer sites around the world (e.g., Black and
Thoms 2014; Thoms 2008, 2009; Wandsnider 1997).
Stone heating elements were likely used by the earliest
inhabitants of the New World, and securely dated features
extend back to at least 10,000 years ago in western North
America (Leach et al. 2006; Thoms 2009). The use of
heated stones for cooking is evident in a variety of forms,
from simple clusters to elaborate earth ovens (Black and
Thoms 2014), and a proliferation of these structures
throughout the Holocene has been utilized as an indicator
of land-use intensification through time (Ames 2005;
Blackhouse 2010; Milburn et al. 2009; Thoms 2003).

Temporal and spatial distributions of heated-rock
structures have been studied by Waechter (2005) and
Milburn et al. (2009) in southern California. Roasting pits
interpreted as earth ovens in which agave (4gave deserti)
was roasted are reported in large numbers in the eastern
foothills of San Diego County (Castetter et al. 1938;
Christenson 1981; Cook and Fulmer 1981; Laylander
2014; Schaefer et al. 2014).
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A variety of rock structures have also been reported
across the Baja California peninsula (Bulhusen and Fujita
2015; Des Lauriers 2010; Drakic et al. 2007; Drakic and
Delgado 2010; Figueroa 2009; Garcia et al. 2016; Gruhn and
Bryan 2009; Moore 1999, 2010; Ovilla and Garcia 2008;
Porcayo 2012, 2014; Porcayo et al. 2016; Ritter 1979, 2008;
Ritter and Aceves 2006; Vazquez 2015). Macrobotanical
studies indicate that juniper seeds and agave stalks were
processed in hearths (Des Lauriers 2010:71-72) and roasting
platforms (Moore 2010:237). In some of these features,
concentrations of charcoal and bones of marine and
freshwater fish were found, as well as the bones of birds and
small-sized terrestrial mammals (Porcayo et al. 2016:41-42).

Even though heated-rock cooking structures are
informative indicators, studies from the Baja California
peninsula are limited, especially published examples.
Field reports that mention heated-rock features subsume
a variety of forms under the term “fogon” (hearth), even
though they have different morphologies and are found
in association with diverse archaeological indicators and/
or dissimilar vegetative communities (Drakic et al. 2007;
Drakic and Delgado 2010; Ovilla and Garcia 2008).
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As in other regions, a unifying nomenclature defin-
ing various forms of heated-rock features is needed,
as are specific studies focused on understanding and
interpreting these cultural remains as part of a technology
imbued with behavioral information concerning hunter-
gatherer lifeways (Black and Thoms 2014).

Two primary cultural complexes have been identified
along the northwest coast of Baja California: (1) the La
Jolla complex, which was characterized by a proliferation
of coastal camps, or shell middens, during the Archaic
period (8,000-1,500 years B.P.), and (2) the Yuman
complex, whose people occupied coastal areas but also
settled in the valleys and the mountains. The Yuman
complex has been identified as having a different
subsistence pattern from that of its predecessor and
dates to the Late Prehistoric phase (1,500-150 years B.P;
Laylander 1987; Moriarty 1966; Rogers 1945).

In this paper, we describe a variety of hearth designs
and other constructed stone features from coastal sites
along the northwestern coast of Baja California, Mexico.
These features are found predominantly in shell midden
contexts, and they involve a variety of styles and sizes.
Collectively, the features we discuss are composed of
fire-affected rock occurring in a variety of morphological
forms of diverse sizes, and which were likely utilized
in the preparation of food. In addition, we suggest a
range of fuels that were probably utilized, and analyze
their distribution and their relationship to dietary fauna
harvested along the northwestern coast of the peninsula.
We include ethnographic and ethnohistoric accounts for
comparisons with archaeological features and discuss
aspects of use that were not likely to leave traces.

Milburn et al. (2009) emphasized the importance
of differentiating hearths from heated-rock cooking
structures by defining the cooking methods used with
each type of cooking platform; e.g., was food cooked by
direct contact with heated rocks but not flames, or cooked
in direct contact with open flames (Milburn et al. 2009)?
They propose distinguishing the following categories:
(1) hearths, and (2) heated-rock cooking features (earth
ovens and grills), with hearths being defined as “open-air,
mostly non-rock, thermal structures used to cook foods
above flames, placed on coals, or contained in ceramic
or stone vessels” (Milburn et al. 2009:16). Earth ovens,
on the other hand, are defined as “facilities that indirectly
bake foods placed on rock ‘cooking platforms’ constructed

above fires in subsurface pits” (Milburn et al. 2009:3).
One subcategory of the earth oven is the stone-lined firing
pit oven, characterized as “firing pits lined with granitic
cobbles, slabs, or small boulders, single-course cooking
platforms, and firing concavities...” (Milburn et al.
2009:3). In addition, heated-rock cooking features include
grills, which are structures that “contain mostly single-
course stone cooking platforms and relatively shallow
unlined firing depressions...” (Milburn et al. 2009:4).

In this paper, we employ several subcategories of
food cooking facilities as defined by Milburn et al. (2009)
to create a typology of archaeological thermal features
uncovered in open-air sites in the Jatay area. Based on
these criteria, hearths are defined here as Type A, grills
as Type B, and stone-lined firing-pit ovens as Type C. In
addition, we define a fourth type of heated rock feature
that does not conform to any of the previous varieties,
and which we have termed “Type D.” Type D heated-rock
cooking features consist of a group of stones delimiting
a circumference within which other rocks are purposely
placed (see below). Morphologically, Type D features
differ from grills (Type B) in that they are more compact,
with a clearly delimited circumference, and they differ
from hearths (Type A) in that heated rocks fill the interior
of the feature.

MATERIALS AND METHODS
Study Area

This paper describes archaeological features and materials
from three coastal sites located in the Bajamar-Jatay
area, 63km. (39 mi.) south of the Tijuana international
border (Fig. 1). Bajamar-Jatay is a particularly interesting
area for the study of archaeological coastal camps! on
the Baja California peninsula due to the large number,
high concentration, fairly good preservation, extensive
chronology, and diversity of archaeological sites present
(Drakic et al. 2005; Drakic et al. 2007; Drakic and Delgado
2010; Garcia 2013; Hernandez and Schoerberg 1993a,
1993b; Ovilla 2013; Ovilla and Garcia 2007, 2008; Reina
1994, 1995; Rojas 2009; Serrano 1992, 1993). The Bajamar-
Jatay coastal region includes a mosaic of diverse shell
midden sites, revealing the presence of various groups of
hunter-gatherer-fisher peoples who inhabited the northern
part of the peninsula throughout at least the past 10,000
years (Gruhn and Bryan 2009), but probably longer.
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Figure 1. Archaeological sites at Bajamar-Jatay, Baja California, Mexico. Archaeological sites documented
in the Bajamar tourist complex are indicated with solid dots. U4 sites are indicated by open symbols.

In 2011, an evaluation of archaeological sites within
the Bajamar tourist complex was conducted and sites
were selected for an interdisciplinary research agenda
based on the density of archaeological materials and
their degree of preservation (Fonseca 2012). In 2012,
three shell midden sites were excavated by the primary
author as part of the Estudio de campamentos en la
linea costera y valles intermontanos de Baja California,
supported by the Instituto Nacional de Antropologia e
Historia (INAH). Some 34 units, each measuring 2x2
meters, were excavated to depths of 40-50cm. below the
surface, until either bedrock or sterile soil was reached
(Fonseca 2013a; Fig. 2). The number of excavation units
roughly corresponded to the size of each site: 16 units
were excavated at the U4e site, 10 units were excavated
at the U4b site, and eight units were excavated at the
U4c site (the smallest of the “U4” grouping of sites).
Sediments were screened through 1/8-inch mesh screens
in the field, and excavated materials were sorted into

primary categories (i.e., shell, bone, lithics, and ceramics)
before being taken to the Museo Historico Regional de
Ensenada (Regional Historic Museum of Ensenada)
for further identification and analysis. Soil samples
and portions of fire-affected rock features were also
transported to the museum for laboratory analysis.

Chronology

In the absence of clear stratigraphy, excavations proceeded
in arbitrary 10 cm. levels until either bedrock or sterile
soil (absence of cultural objects) was encountered. All
analyses were conducted utilizing these levels.

The chronology of site use is based on radiocarbon
dating of seven black abalone (Haliotis cracherodii) shells
that were uncovered and catalogued during excavations.
Occupational chronologies for the rest of the levels were
assigned based on the vertical distribution of these dated
samples. In spite of potential post-depositional mixing
(rodent burrows), no inverted radiocarbon dates were
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Figure 2 Bajamar-Jatay rocky shore (above) facing south.
Site U4b before excavation (below) facing south.

obtained, except in the case of strata U4b II and U4b
III, which involve a difference of ~50 years. However,
both dates correspond to the same chronological period
(Transition), diminishing the significance of this slight
reversal.

According to Laylander (1987), the history of human
occupation on the northern portion of the Baja California
peninsula prior to the Spaniards’ arrival can be divided
into three periods: Paleoindigenous (12,000-8,000 B.P),
Archaic (8,000-1,500 B.P)) and Late Prehistoric (1,500
B.P-eighteenth century A.D.). However, towards the end
of the Archaic period, between ~3,000 and 2,000 B.P.,
a wider variety of cultural practices develop (Moriarty

1966; Porcayo 2007; Rogers 1945),
probably associated with a period of
transition between the occupation of La
Jolla groups during the Archaic period
and the entry of the Yuman groups that
would characterize the Late Prehistoric
period.

In order to identify this transitional
occupation, designated by Rogers (1945)
as the preceramic Yuman phase or
Yuman I, and by Moriarty (1966) as
Dieguetio I, the occupations discussed
in this study were classified into three
groups: Archaic period (8,000-3,500
B.P.), Transition (3,500-1,500 B.P.), and
Late Prehistoric period (1,500-140 B.P).

Radiocarbon dates were calibrated
in the OxCal 4.3.2 (Bronk Ramsey 2009)
online program using the Marinel3
(Reimer et al. 2013) curve and a AR
of 200425, which is the average of the
three closest marine reservoir correc-
tions available for the study area (14
CHRONQO; Bien et al 1960; Ingram and
Southon 1996; Table 1). Date ranges were
modeled using the Probability Method as
a single sequence with three phases:
namely, the Archaic, Transition, and
Late Prehistoric phases. Indices show
strong agreement with A ,,4.=100.6 and
Agverann=97. A visual representation of
the model and all calibrated radiocarbon
date ranges is presented in Figure 3.

Heated rock structures from each site are also listed
in Table 1 and ordered according to the dated strata.
All described cooking features can be placed within
the broad temporal divisions of Archaic, Transition,
and Late Prehistoric, with the exception of one Type
D feature, which may correspond to the Transition or
Late Prehistoric period since it was found in the upper
component (level I) of the U4c site.

Radiocarbon dates indicate that the U4b and U4c
sites were occupied for a few hundred years during the
early part of the Late Holocene, corresponding to the
Transition period (3,500-1,500 years B.P.). The Ude
site, however, shows evidence of multiple occupations
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Table 1
SITE CHRONOLOGY AND FEATURE CONTEXT

Depth Uncorrected 14C age Calendar Age Range
Site Level (cm.) Lab Number (RYBP) Cal B.P. (2 sigma) Feature Cultural Phase
Ude Il 10-20 INAH-3237 1,625+ 80 1,045 : 690 Type D Late Prehistoric
Ude 1l 20-30 INAH-3238 1,760+ 109 1,329 . 894 Type A Late Prehistoric
Ude I 20-30 - - Type B Late Prehistoric
Ude V 40-50 D-AMS 013277 4,305+23 4,287 : 4,040 Type C Archaic
Ude | 1-10 - - Type D Transition-Late Prehistoric?
Ude Il 10-20 D-AMS 0196564 2,103+28 2,293 : 2,067 Type A Transition
Ude v 30-40 INAH-3245 2,864+75 2,643 : 2148 Transition
Udb Il 10-20 INAH-3242 3,308+ 76 3,104 2,729 Type A Transition
Udb Il 20-30 INAH-3241 3,204 +17 3,049 : 2,689 Type B Transition
U4b Il 20-30 - - Type A Transition
Udb Il 20-30 - - Type A Transition
U4b 1] 20-30 - - Type D Transition
U4b [V 30-40 - - Type D Transition
Udb |V 30-40 - - Type D Transition

All the dates were calibrated using 0xCal 4.3 (Bronk Ramsey 2009). A AR of 200 £25 years was used for the reservoir effect, which is an average of the three closest corrections to the
study site (Bien et al. 1960; Ingram and Southon 1996) and taken from 14 CHRONO Marine Reservoir database (http://intcal.qub.ac.uk/marine/).

Sequence
Boundary start Arshaic— .

Phase
R_Date DAMS-13277 A

Boundary end Archaic D

Boundary start Transition e

Phase
R_Date INAH-3241 —A

R_Date INAH-3242 A
R_Date INAH-3245
R_Date DAMS-19654

Boundary end Transition o

Boundary start Late Prehistoric R

> .
A

Phase

R_Date INAH-3238 —a

R_Date INAH-3237 e —

Boundary end Late Prehistoric -~

8,000 6,000 4000 2,000 0 -2000

Modelled date (B.P)

Figure 3. Results of OxCal 4.3 radiocarbon dates modeling
(Bronk Ramsey 2009). The dates were adjusted according
to the Marinel3 calibration curve (Reimer et al. 2013)
using an averaged Delta R for the region of the southwest
coast of California and presented as two sigma ranges.

spanning the Middle and Late Holocene, including the
Late Prehistoric period (1,500-250 years B.P) (Table 1).
The shell middens forming the U4 grouping of
sites (U4de, U4db, and U4c) appear to correspond to three
occupational periods (Table 1), although their uses
and functions appear to have been similar, based on
several shared characteristics. General activity areas
were designated at each site based on the association
of identified archaeological materials and evidence of
such activities as (1) food processing and preparation;
(2) food consumption; and (3) lithic manufacturing
(Table 2).2 Many of the lithic artifacts appear to be
relatively expedient multi-function tools, with each edge
evidencing different functions for the same tool (i.e.,
one edge resembles a scraper and another resembles a
knife, and so on—the equivalent of an ancient Swiss
army knife). The present study focuses on the site areas
associated with food processing and consumption, with
the intention of identifying similarities and differences
in the selection of dietary resources and the processing
of foods by the hunter-gatherer-fishers who inhabited this
stretch of coastline throughout the past ~4,000 years. We
provide a description of the various types of uncovered
rock features we believe were used in food preparation
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Table 2
LITHIC ARTIFACTS FROM SITES U4B, U4C AND U4E

Site Udb Site Udc Site Ude Total
Artifact type N % N % N % N %
Chipped stone
Unmodified flakes 829 82 1442 93 3,436 92 5,107 91
Knives 0 0 1 <1 1 <1 2 <1
Cores 34 3 23 2 il 2 112 2
Core and scrapers 1 <1 0 0 2 <1 3 <1
Core and side scrapers 0 0 0 0 1 <] 1 <]
Core and hammer stones 1 <] 0 0 0 0 1 <1
Drills 1 <1 1 <1 2 <1 4 <1
Hammers 8 1 6 <1 26 1 40 1
Percussion hammer 0 0 1 <1 0 0 1 <1
Projectile points 1 <] 2 <1 0 0 3 <1
Scrapers 59 6 25 ? 92 3 176 3
Side scraper 26 3 16 1 52 1 94 2
File/sharpener 3 <1 3 <] " <] 17 <]
Ground stone
Anvils 2 <] 0 0 4 <1 6 <1
Morters 26 3 18 1 43 1 82 1
Pestles 11 1 0 0 2 <1 18 <1
Polishing stones 4 <1 9 1 9 <] 22 <]
Sinkers/net weights 1 <] 1 <1 0 0 2 <1
I 1,007 100 1,543 100 3,736 100 6,286 100

activities, as well as a brief overview of the faunal data
collected during excavations.

Relationship between features and faunal remains

Distributions of primary faunal materials were mapped
in order to investigate potential differences and/or
correlations between specific types of faunal remains and
hearth or heated-rock cooking features at these sites. We
suggest that various kinds of heated-rock features were
associated with (1) different ways of preparing foods
(e.g., grilling, boiling, baking), and/or (2) the preparation
of different types of foods (e.g., taxonomic differences in
faunal remains).

Associations between heated-stone features and
faunal remains were identified based on correspondences
in the horizontal and vertical location of materials recov-
ered during excavations. In instances where heated-stone
features occupied two or more 10 cm. levels, faunal

remains from both layers were included. Whenever
there was more than one structure in the same layer,
we excluded the materials unless their precise location
had been recorded during excavation, as it was usually
impossible to determine which feature they were associ-
ated with. Representative elements and their associated
materials were mapped using three dimensional coordi-
nates during all of the excavations discussed here.

A chi-square test (Chi2) was used to determine the
significance of differences between the various faunal
groups. For this purpose, archacofaunal elements were
classified into the three primary resource groups of
mollusks, fishes, and mammals.

Zooarchaeological Analysis

Faunal materials were sorted into general categories
and identified to the lowest taxonomic group possible
using comparative collections at the Zooarchaeology-
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Paleontology Department of the Regional Historical
Museum of Ensenada (Guia-Ramirez 2013). In addition
to weight measurements, malacological remains were
quantified by MNI (minimum number of individuals;
Allen 2017, Guia-Ramirez 2013). In the case of gastro-
pods, MNI was determined using apices that were more
than 50% complete in order to eliminate any possibility of
counting an individual more than once. Bivalve remains
containing intact umbos (i.e., over 50% complete)
were sided and counted and MNI was calculated using
whichever side (left or right) provided
the highest values for each site. In some
cases, a single element indicative of an
uncommon species was counted as an
individual, whether it was a whole shell
or a single fragment, since there was
no possibility of over-representation in
these instances.

Vertebrate remains were quantified
using NISP values (number of identified
specimens; Grayson 1984; Lyman 1994;
Marin-Arroyo 2008; Wake 1999). No
estimated meat yields were obtained
for vertebrate remains as the materials
were fairly weathered and decomposed,
making any estimates too problematic to
be of any value.

For highly fragmented mammalian
bone remains, categories were assigned
based on approximations of animal size. Bones in
the small-sized mammal category included elements
corresponding in size to those of a small squirrel or
rabbit; specimens in the medium-sized mammal category
included bones corresponding in size to those of an animal
about the size of a coyote or a fox; and the large mammal
category included elements corresponding in size to those
of an animal about the size of a deer or a sea lion.

RESULTS

Milburn et al. (2009) classified heated stone features
from archaeological contexts into three primary types.
Following these criteria, stone features at the U4 Sites
were distributed as follows: there were five hearths (Type
A), two grills (Type B), and one stone-lined firing-pit
oven (Type C) (Table 3; Figs. 4 and 5). In addition, there

Table 3

STOVES AND STONE STRUCTURES USED FOR
THE PREPARATION OF FOODS

Heated-rock cooking structures

Hearth Hearth? Grills: Stoned-lined firing
Site Type A Type D Type B pit oven: Type C
Udb 3 3 1 -
Ude 1 1 - -

Ude 1 1 1 1

Figure 4. Type of rock structures that were identified in the U4 sites:
(a) Type A or “round hearth,” (b) Type B or “grill,” (c) Type C or
“stone-lined firing pit ovens,” and (d) Type D or “hearth variety.”

were five instances of a fourth type of heated-rock feature
that did not conform to any of the defined varieties, and
which we have termed “Type D.”

Faunal remains associated with heated stone features
represent species found in rocky intertidal areas along
with taxa associated with kelp patches and subtidal
zones, with some evidence for the hunting of marine and
terrestrial mammals.

Identified mollusks include owl limpet (Lottia gigan-
tea), black abalone (Haliotis cracherodii), California
mussel (Mitylus californianus), bifurcate mussel (Septifer
bifurcatus), black turban snail (Tegula funebralis),
and speckled turban snail (Tegula gallina). Fourteen
zoological groups were identified within the bony fish
(Teleostei) remains, including California sheephead
(Semicossyphus pulcher), wrasses (Labridae), rockfish
(Sebastes spp.), scorpionfish (Scorpaenidae), sea
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Figure 5. Heated-rock structures at U4 sites. Type B or
“orill” at U4b (top), Type C or stone-lined firing pit oven
(center) and Type D “hearth variety” (bottom) at U4e.

bass (Paralabrax sp.), Canary rockfish (Sebastes aff
pinniger), surfperch (Embiotocidae), sculpins (Cottidae),
California scorpionfish (Scorpaena guttata), cabezon
(Scorpaenichthys marmoratus), lingcod (Ophiodon
elongates), mail-cheeked fishes (Scorpaeniformes), and
the California moray eel (Gymnothorax mordax).

Mammalian bone remains were assigned to eight
taxa, including three at the order level (Rodentia,
Carnivora, and Cetacean), one at family level (Otariidae),
and four at species level, including San Diego pocket
mouse (Chaetodipus fallax), Botta’s pocket gopher
(Thomomys bottae), sea otter (Enhydra lutris), and
California sea lion (Zalophus californianus). We included
all other elements as “unidentifiable mammal,” and
placed them in the general categories of small, medium,
large, and “other unidentified.” It is possible that the
mouse and gopher bones are of natural deposition as
there is no evidence suggesting that they were eaten
(e.g., they are not charred or burned and do not contain
cut marks or breakage patterns that suggest human
modification). Bird (Pelecanus sp.) and reptile (Crotalus
sp.) bone remains were excluded from statistical analyses
as their low densities (n=2) invited sampling error.

A chi-square test was performed to examine the
relationship between the type of stone structure and the
associated archaeofaunal elements (Table 4). The stone-
lined fire-pit oven (Type C) category has an expected
count of less than 5, so it was suppressed to achieve the
minimum required expected count. The relationship
between these variables was significant, with X2 (4,
N=274)=21.65, p <0.05. For this reason, we reject the
null hypothesis of no difference and accept the alternative
hypothesis that the location of archaeofaunal elements
was not random with regard to the form or stone structure
type employed in the preparation of foods, and that there
was a relationship between the types of cooking features
and the associated faunal remains.

Although molluscan remains are associated with all
four types of rock features, they are most abundant in
Type A (40.8%) features. Fishes seem to be predomin-
antly associated with Type D (51 %) features, as are
mammal remains (72%). All faunal classes were found
associated with Type B features, although in lower
densities (Table 4, Figs. 6 and 7).

DISCUSSION

The presence of hearths and heated-rock cooking
features, some of which were associated with ceramic
pots, grinding stones/mortars, marine shells, and animal
bones, suggests that food production was one of the
activities conducted in the vicinity of these features.
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Table 4

ARCHAEOFAUNAL REMAINS AND
HEARTHS/HEATED-ROCK COOKING STRUCTURES
EMPLOYED IN THE PREPARATION OF FOODS

Archaeofaunal remains?
Mammals Mollusks ~ Fish Total

Hearths/heated-rock
cooking structures

Count 8 1 17 96
Y% within hearths/

) eated-rock cooking 8.30% 7400% 17.70%  100.00%
structures®
%% with archaeofaunal
emainss 1400% 40.80% 33.50%  35.00%
Count 8 3b 4 47
% within hearths/

B heated-rock cooking 1700% 74.50% 8.50%  100.00%
structures
% with archaeofaunal
(emains 14.00% 2010% 9.30% 17.20%
Count 4 68 22 131
%% within hearths/

0 heated-rock cooking 31.30% 51.90% 16.80%  100.00%
structures
%% with archaeofaunal
(emains 7190% 39.10% 51.20% 47.80%
Count o7 174 43 274
%% within hearths/

Total heated-rock cooking 20.80% 63.50% 15.70%  100.00%
structures
Y with archaeofainal 100 0004 100,009 10000%  100.00%

remains

aMalacological remains were quantified by MNI and vertebrate remains were quantified
using NISP values.

bThis is the percentage according to the type of cooking structure.
“This is the percentage according to the type of fauna.

CHI-SQUARE TESTS

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 21,6452 4 0
Likelihood Ratio 23.21 4 0
N of Valid Cases 214

40 cells (.0%) have expected count less than 5. The minimum expected count is 7.38.

The identified molluscan taxa, presence of fire-affected
shell remains, and the absence of shell specimens with
evidence of intentional modification point to a systematic
selection of certain species primarily for dietary purposes,
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o ha
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200%
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Figure 6. Distribution of faunal remains
in each type of cooking structure.
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Figure 7. Distribution of faunal remains
in each type of cooking structure.

and not for use in manufacturing artifacts or ornamental
goods (Bonomo 2007). However, not all hearths and
other heated-rock cooking structures had the same
morphology or the same association with specific faunal
remains, suggesting that the type of hearth might be
related to the specific types of foods that were prepared
in it or the desired style of cooking (i.e., direct or indirect
contact with open flames, etc.).

Our analysis suggests that these heated-rock features
were mainly employed in the preparation of food, based
on their contextual associations with such archaeological
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indicators as marine shells, animal bones, and ceramic
pot fragments. The possibility that these heated-stone
features were used for the extraction of flakes through
thermal fracturing does not seem likely, as only 2% of
the recovered lithic materials show evidence of having
been subjected to extreme heat, and these specific lithic
artifacts were not associated with any of the stone features
(Fonseca 2013b).

Milburn et al. (2009) have discussed the difference
between hearths or bonfires (in which food was cooked
through direct contact with fire, either touching the flames
or in cookware), and heated-rock cooking structures (in
which food was cooked by direct contact with heated rocks
but not open flames). Rocks that contain burn imprints
and/or fractures indicate longer direct exposures to heat
and fire, suggesting more extensive occupational episodes.
Some heat-altered rocks were shattered by fire, indicating
that they were likely employed as “‘heat radiators” for food
processing, or as walls for combustion structures (Black
and Thoms 2014; Méndez and Jackson 2004).

Temporal variations in the availability of harvested
fauna may have contributed to perceived differences
in feature types, and it is an alternative that cannot be
entirely excluded at this time, as dated samples are
somewhat limited. However, this preliminary analysis
suggests that the differential use of hearth and/or heated-
rock cooking structure types is not related to temporal
differences in site occupations in the Bajamar-Jatay
region. The stone-lined pit ovens (Type C) comprise a
somewhat exceptional category in this study, since only
one example of this type of rock feature was found,
corresponding to the earliest period documented at these
sites. Grills (Type B), which were identified at Site U4e
and in Site U4b, appear to correspond to Late Prehistoric
and Transition occupations. Hearths (Type A) and Type
D stone features were found in all three sites, suggesting
that this style of cooking feature was used throughout the
temporal sequence represented here (Table 1).

The heated-rock feature variety that we refer to as
Type D consists of a group of stones that delimit a space
within which other rocks are purposely placed (Table 3
and Fig. 4). Morphologically, they differ from grills in
that they are more compact and have a clearly delimited
circumference. Furthermore, they differ from common
hearths in that rocks are placed within the stone circle
and fill the interior of the feature. The rocks placed within

Figure 8. Type D cooking structure found in
association with a broken ceramic pot in Site U4c.

the outer ring appear to have also served for cooking,
and later—with the introduction of ceramics—might have
been readjusted to match the diameters of ceramic pots
(see below).

The Type D “stove” was found in association with
a broken ceramic pot in Site U4c (Fig. 8). Drakic and
Delgado (2010:11) reported finding a pot in situ on a stove
that was “small and elaborated specifically to deposit the
pot,” suggesting that the diameter and reduction in size
of these hearths might be dependent upon the sizes of
the ceramic pots that were placed on them to be heated
by the hot rocks rather than by the direct flames. The
lack of burned ceramic fragments further supports this
idea. Drakic et al. (2007:109) referred to this variety of
stove as “a new technique in terms of shape” since they
were “more round.” Ovilla and Garcia (2008:14-15),
however, do not make this distinction, even though their
photographs and drawings of Site Z9 also show this
variety of stone feature. In addition, this type of heated
rock feature is described in ethnohistoric descriptions of
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life in the Kumeyaay rancherias during the first half of
the twentieth century, where women placed hearth rocks
in such a way as to serve as a base for the tin pots used
in cooking (Hohenthal 2001:154). The morphological
differences between hearths, grills, and stoned-lined
firing-pit ovens stem from their use or function, so it is
probable that the same is true of the new “hearth” variety
(Type D) as well.

Remains of shellfish, fish, and mammals were found
in Type B features, which Milburn et al. (2009) classified
as “grills.” The structures’ shape suggests that they
may have been used to reheat foods by allowing them to
warm up in a slow but steady manner. These structures
were not delimited by encircling stones and there was a
separation between the rocks of approximately 10cm.,
suggesting that foods were not cooked directly in the fire
at high temperatures, but rather through contact with the
heated stones and from the heat radiating out from them.

No bone fragments were found in Type C heated-
stone features. However, as there is only one example
of this type of feature in the data set, it is impossible to
draw firm conclusions at this point. Milburn et al. (2009)
defined “stone-lined firing ovens™ as fairly elaborate
structures in which levels of rocks and slabs were placed
until a furnace was formed. The absence of bone is
likely significant and may point to this type of cooking
feature being used for certain specific food resources,
mollusks included. It may have been used as an earth
oven for roasting seeds or other botanical resources,
although testing that hypothesis awaits an analysis of
archaeobotanical remains from this activity area.

Agave roasting platforms were identified at El
Vallecito, 95 km. northeast of Bajamar-Jatay (Porcayo
2014), and in the region of San Quintin ~200km. to the
south (Moore 1999, 2010). These platforms typically have
a greater diameter and depth; however, we cannot ignore
the possibility that Agave shawii was cooked in this type
of structure, since it was a known food resource that
was abundant in the area (Aschmann 1959; Gentry 1978;
Vanderplank 2014).

ETHNOHISTORIC ANALOGIES

Historical and ethnographic sources make reference to
the hunting of various terrestrial fauna for food (Barco
1988; Gonzalez-Vazquez 2000; Laylander 2000; Shipek

1991), but there are relatively few sources that discuss
the types of mollusks that were collected or the ways in
which they were prepared. One description comes from
Maria Osuna, a Kumeyaay elder, who recalls the way
abalones were steamed in their shells:

...she and her husband, Feliciano, used to walk, from
Manteca Canyon all the way to Pacific Coast for fish.
It took several days to arrive; generally, they went to
San Miguel Arroyo. Once there, the Indians pried off
abalones with a sharp pointed stick, and later steamed
them in the shell; they did not pound them (“in those
days people had good teeth”), but built a fire, placed
the abalones, shells down, on this, and then covered
the whole with wet kelp [Hohenthal 2001:148].

Additional ethnographic accounts describe the same
capture process, although they establish that some types
of mollusks had to be battered with a rock in order to
soften the meat for consumption (Shipek 1991:28).

It is possible that during the Archaic and late
Prehistoric eras people also boiled some foods, especially
after the introduction of ceramic vessels. Alternatively,
larger mollusks like mussels and abalone could have easily
been “steamed” in kelp fronds, as described by Hohenthal
(2001; see above). The variety of ways in which shellfish
could have been prepared likely contributed to differences
in shell remains. For instance, some shells show signs of
having been burned directly, while others do not.

Ethnohistoric and ethnographic accounts describe
the indigenous practice of drying shellfish and fish in the
sun (Barco 1988:146; Guia-Ramirez and Oviedo-Garcia
2015:37-78; Hohenthal 2001:157, 333; Meigs 1939:28;
Shipek 1991:28), although meats may have also been
smoked for longer preservation. It is possible that Type C
structures might have been used for this purpose.

All of the sites considered here contained little if any
charcoal, which may be indicative of the types of fuel
that were used. It is very likely that people collected and
used coastal scrubland twigs and branches, which are
thin and do not produce significant amounts of charcoal.
According to ethnohistoric accounts:

The best firewood (PA) for cooking and heating
purposes is mesquite; manzanita is next best, then
oak. Willow, cottonwood, and juniper are not good,
juniper the worst of all since it burns too fast, leaving
nothing but a white powdery ash. Indians prefer to go
far afield for wood rather than use the last three kinds
[Hohenthal 2001:155].
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The primary vegetation surrounding these sites
today is Arctosta phylosglauca, commonly known as
little apple (Rebman and Roberts 2012:227). It is possible
that branches and twigs of this species were used as
fuel; however, botanical analysis is required to confirm
this. Magnetometric analyses of rocks from one of the
studied hearths and from additional heated-rock cooking
structures have determined that temperatures reached a
range of around 225° to 400° C (Fonseca 2013a).

According to Milburn et al. (2009), a Type A hearth
feature is characterized by the fact that cooked foods
are in direct contact with fire. This would have allowed
the opening of bivalves and the cooking of a variety of
shellfish. This appears to have been a common practice
among coastal peoples in Baja California, as Barco
describes: “Molluscs were eaten on the beach. After
throwing them into the fire they waited for the shells to
be opened and removed until they were roasted or fried,
and thus they eat it from the shell” (1988:145).

Fish seem to have been prepared mainly in type A
and D structures, which exhibit similar morphologies,
suggesting that perhaps Type D is a variant of Type
A with rocks in the center of the feature. Based on
the limited data set presented here, this type of hearth
appears to have been mostly utilized for the cooking of
marine mammals. Associations between faunal remains
and the types of stone structures seem to corroborate
the information provided in ethnohistoric accounts,
which describe the indigenous practice of cooking meat
in direct contact with flames (Baegert 2013:93; Barco
1988:206). Barco (1988:206) describes meat being cooked
and turned over so the carbon and ashes would be shaken
off; it would then be eaten “half-burnt, half-raw” (Barco
1988:206). 1t is likely that the rocks placed in the center
of Type D hearths formed a platform on which food
was either deposited directly, or on which some form of
container (i.e., stone bowl or ceramic pot) was placed to
stay warm without burning.

Apart from ceramic pots, woven fiber basketry was
manufactured and used by indigenous people of the Baja
California peninsula (Baegert 2013:94; Barco 1988:101).
The basketry made by these groups was so strong and
tight that “it wouldn’t let a drop fall out,” and it was used
as jars for drinking water, bowls and containers for eating
and storing food, and for cleaning seeds before they were
toasted (Barco 1988:101-102). Seeds were reportedly

toasted by placing them in “bateas,” or fiber containers,
that were in direct contact with fire and flames (Barco
1988:205-206).

CONCLUSIONS

Excavated features and associated faunal remains
suggest that the structural morphology of heated rock
structures is not clearly correlated with the exclusive
cooking of any one type of food, except in the instance
of Type C features, where no bone fragments were found.
Nevertheless, the rock features described here appear to
have been constructed in a prescribed variety of forms.
We suggest that the shape of the heated stone features
may be related to the different ways in which foods were
cooked.

A differential consumption of dietary resources
may have influenced the use of one or another type
of stone structure. It is likely that the various types of
structures were practical and generalized forms that
persisted through time in concert with the kinds of
harvested resources and the general lifeways of the
coastal inhabitants in the region, lifeways which remained
relatively consistent over the past several thousand years.
We suggest that the morphological differences evident
among the stone structures employed in the preparation
of foods are not random, and—based upon the analysis
of these coastal camps located along the northwest coast
of the Baja California peninsula—might be related to the
types of foods that were prepared and the methods used
to cook them, which in turn were perhaps related to the
sizes of captured specimens or the length of time required
for cooking them.

Based on our current understanding of site chron-
ology, differences in the shape and form of cooking
features do not appear to reflect temporal trends.
However, the Type D structure was found only in an
Archaic Period context and in association with ceramics.
It is likely that this type of structure may have been
modified from an earlier form after the introduction of
ceramics, at which time the average hearth diameter was
reduced to match a pot’s shape.

Despite the paucity of ethnographic references
describing the cooking of marine foods harvested from
coastal habitats, and the types of hearths and other heated-
rock cooking structures that were employed in their
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preparation, the few clues we do have suggest similarities
with the archaeological features described here. We
hope these potential scenarios inspire further research
(including paleobotanical and faunal analyses) into
similar heated stone features in the region, particularly
those involving Yuman traditions. This and future studies
have the potential to identify long-standing cultural
traditions and preferences related to food preparation
that were transmitted from one generation to another for
thousands of years.

NOTES

IIn this study we will use the terms coastal camp and shell
midden interchangeably.

2We present the activities that were carried out in the camps,
although we also found additional lithic artifacts corresponding
to the activities of fishing (net weights, lines or rod) and
hunting (spear tips).
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