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Figure 9.1. Model of interacting biocultural systems. From Powell (1989) with permission.

out that the assignment of burials to time periods in this chapter diverges slightly from the assignments
presented in other sections of this volume, since the temporal assignments used here were based on initial
radiocarbon dates and on the burial chronology available at the time of osteological analysis in 1992-1993.
However, only one feature, 92-1, is placed in a different time period; this has been considered a
Protohistoric rather than a Final Late Prehistoric feature. This discrepancy does not affect the overall
results and interpretations presented here, since this feature is recognized elsewhere in the report as
possibly pertaining to the Protohistoric (on the basis of 2-sigma radiocarbon range on human bone collagen;
see Table 12.6). The assignmenis here of all other burial features are in accord with those in the
remainder of the report.

The human skeletal remains from the Mitchell Ridge site afford a unique opportunity to explore
the effects of European contact on Texas coastal populations. What were the effects of European contact
on mortuary practices, population structure, diet, and community health? In order to explore this question
more fully, a diachronic approach was taken for most analyses. Data on paleopathology, biological affinity,
taphonomy, and diet in the Mitchell Ridge skeletal series were used to test whether pre- and post-contact
populations at Mitchell Ridge exhibited significant biccultural differences, given the limits of the sample.

The results presented in this report are not the definitive statement on the biology of Late
Prehistoric and Historic populations from the upper Texas coast. They can, however, be viewed as one
small part of a growing bioarchaeological data set for the region. The interpretations presented here
should provide new avenues for exploration and a testable framework for later research.
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- Inventory of Remains

All human skeletal remains from the Mitchell Ridge site were examined at the Physical
Anthropology Laboratory, Department of Anthropology, Texas A&M University by the author and by
" Helen Danzeiser Dockall. Skeletal remains for each feature were laid out in anatomical order on analysis.
tables, then inventoried by element, portion of element, and side on data sheets. For most burials and
cremations, inventory and taphonomic data were recorded using a modified version of the Faunal Analysis
Coding System (FACS) developed by Shaffer and Baker (1992). This system allowed precise identification
of skeletal materials, and made calculation of the minimum number of individuals (MNI) much easier. In
addition to written descriptions and element/portion coding, each element present was colored in on a line
drawing of an articulated human skeleton. This provided a quick and easy means of assessing skeletal
completeness and determining the location of pathologies. Skeletal completeness was determined by
scoring whether any elements were present in each of 19 "regions” of the skeleton: the skuli, cervical,
thoracic and lumbar vertebrae, the chest (ribs and sternum), upper arm/shoulder girdles (including the
humerus), lower arms, hands, os coxae, femora, lower legs, and feet. Completeness was calculated as the
percentage of regions represented by one or more elements.

Minimum number of individuals (MNI)

The MNI for the site was determined by matching (Klein and Cruz-Uribe 1984:26), taking into
account the age of the individual and form of disposal (i.e., primary vs. cremations). This method is less
likely to underestimate the MNI since juvenile remains, which tend to be more fragmentary, are analyzed
separately (Kiein and Cruz-Uribe 1984:26-27). Several burials originally thought to represent a single
individual actually contained multiple same-side elements or elements representing both adults and
juveniles. Because of unusual mortuary patterns at this site, extra elements were matched by age and size
to skeletal remains from other features to insure that body parts, such as hands and feet, were not
removed from one individual and deposited with another. This proved to be very time consuming, but it
was necessary given the large number of secondary burials and the atypical pattern of corpse disposal.
The final MNI for the Mitchell Ridge site was based on repeated left lunates.

Composite burials

Human skeletal remains unearthed during dragline operations at the West Pilot Canal represent
a number of primary or secondary burials that were mixed together during machine operations at the site.
In these cases skeletal remains were assigned to separate individuals through a seriation technique based
on the age, sex, joint articulation, and preservation of elements. Each individual was then assigned an
accession number in the laboratory. Elements that could not be assigned to a particular individual with
accuracy were deleted from the analysis. However, these materials were included in subsequent element-
by-element and taphonomic analyses.

Taphonomy
Biological Modification
Fracture patterns

The general pattern of fracturing was summarized for each burial rather than tabulated by
element, since all bone breakage in the assemblage could be attributed to post-depositional events such
as dry bone horizontal tension failure (i.e., fracture front cuts across the diaphysis and produces
perpendicular, parallel, or diagonal breaks from either dynamic or static loading) or dry bone dynamic
loading. In no case was there evidence for impact fractures, anvil damage, or spiral fractures that have
been used to infer human-mediated bone damage in faunal (Binford 1981) and human (White 1992)
assemblages.

Root etching and chemical weathering
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Bone damage from exposure to chemical agents was another taphonomic factor described as either
present or absent per individual. Root etching typically leaves depressions or grooves outlining rootlets
which lay against the bone, an easily recognized form of pitting with a familiar dendritic outline (Binford
1981:50). Exfoliation and discoloration of the bone cortex that does not follow the dendritic pattern is

_usually caused by some other chemical agent, including the natural pH of the soil, or chemical agents
carried through the soil by rainwater percolation (White and Hannus 1983).

Rodent gnawing and mammalian chewing

Each skeletal element was examined for signs of chewing or gnawing by mammals, following White
(1993), Binford (1981), and Haglund (1992) in distinguishing between "gnawing" and "chewing." Gnawing
is typically associated with damage produced by incisor wear on bones, and is typically attributed to
members of the Rodentia. Canids such as coyotes (Canis lairans), wolves (C. lupus), and dogs (C.
familiaris) also gnaw bones, and produce damage which is similar to rodent gnawing (Haglund 1992),
Rodent gnawing is generally characterized by minute parallel striae on the bone surface (Haglund 1992).
"Windows" in bone may occur, whereby a small area of the element is chewed all the way through from
cortex to medullary cavity (Gilbert 1980:10).

Mammalian chewing includes carnivore damage and artiodactyl chewing patterns. Carnivore
damage is characterized by pitting, scoring and puncturing of elements, especially at the metaphyses
(Binford 1981; Gilbert 1980:9-10; Haynes 1983; Milner and Smith 1989). Some elements, such as the
ascending ramus of the mandible, are key sites for carnivore damage yet yield long, deep striations or
depressions that are sometimes mistaken for rodent damage (Haglund 1991, 1992). Artiodactyl chewing
produces fork-like remnants of bone separated by parallel rows of V-shaped graoves (Gilbert 1980:10).

Cultural Modifications
Staining

At the Mitchell Ridge Site, most bones exhibited some degree of discoloration. Non-cultural forms
of staining (i.e. from contact with sediments or from chemical weathering) were not recorded. Ash stained
bones were recorded under "Burning". The only human-mediated staining was from the application of red
or yellow ochre (hematite) to the body before burial. Ochre staining is typically associated with application
to bodies with some soft tissue. As body fats undergo hydrolysis and hydrogenation, adipocere ("grave
wax") is formed, which acts to bind the pigment to the bone. Red ochre stains were initially described by
element, but are reported here per individual. '

Burning

Burned bone was only encountered in cremations from the site. Burning stages generally depend
on an element’s exposure to heat (ie., in a fire or nearby), state of preservation (dry bone, green but
defleshed bone, or fleshed bone), duration of firing, and temperature of the fire. Variation in any one of
these factors makes the interpretation of burned human remains quite difficult. An even greater problem
is the fact that authors disagree about how to interpret patterns of burning in human remains (see Baby
1954 and Shipman et al. 1984). For this analysis, the experimental data of Buikstra and Swegle (1989),
was used in conjunction with information presented by Ubelaker (1989).

Burned remains were sorted into identifiable and unidentifiable portions. Each identified element
was coded for degree of burning based on descriptions provided by Bradtmiller and Buikstra (1984),
Buikstra and Swegle (1989), Gilchrist and Mytum (1986), Shipman et al. (1984), and Spennemann and
Colley (1989) as synthesized by Barry W. Baker, Texas A&M University. Burning codes correspond to the
degree of exposure to heat and the state of preservation for each element and are listed in Table 9.1.

Cut Marks

Cut marks were noted by element, portion of element, number of cuts, and the area of the shaft
affected by this type of modification. Subsequent discussion of cut marks on human remains follows
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Binford (1981).
Osteological Analyses
_Determination of Sex

Sex determinations were conducted only for adults. Subjective sex assignments were based on
differences in the structure of the os pubis, os coxae (Phenice 1969; Steele and Bramblett 1988; Suchey
et al. 1979), and cranium (Keen 1950; Krogman and Iscan 1986; Steele and Bramblett 1988; Ubelaker
1989; Wienker 1984). A seriation method was used for sex determinations following Acsadi and Nemeskeri
(1970). This method is quite useful because determination of "masculine” and "feminine" features is
tailored to the range of sexual dimorphism in a given population. In the case of the Mitchell Ridge
assemblage, the most masculine (Feature 86) and feminine (Feature 61) elements in the series were used
for rating other skeletal remains along a continuum of variation. Each feature, such as browridge size or
sciatic notch width, was assigned a score from -2 (most feminine) to +2 (most masculine) based on the
extremes in that populations, and the average score for all features was used to assign a sex to that
individual (Acsadi and Nemeskeri 1970). In cases where subjective assessments were impossible,
quantitative analyses of the skull (Giles 1970), the pelvic region (Kelley 1979; Taylor and DiBennardo
1984), the bones of the feet (Steele 1979), or teeth (Kieser et al. 1985) were used to assign sex.

Determination of Age

Age assignments were made using macroscopic techniques. In each case, as many different
diagnostic criteria as possible were employed to insure the accuracy of the assessment. Fetal and neonate
remains were aged using metric characteristics of the infracranial skeleton (Fazekas and Kosa 1978; Kosa
1989; Ubelaker 1989b). Juveniles were aged based on dental eruption (Ubelaker 1989), tooth formation
{Moorrees et al. 1963a,b; Schour and Massler 1940), and epiphyseal closure (Krogman and Iscan 1986).

Adult ages were obtained using several indicators, including the morphology of the pubic symphysis
(Gilbert and McKern 1973; Katz and Suchey 1989; McKern and Stewart 1957; Suchey and Katz 1986;),
auricular surface. (Lovejoy et al. 1985a; Meindl and Lovejoy 1989), sternal end of the fourth rib (Iscan et
al. 1984), and obliteration of cranial sutures (Krogman and Iscan 1986; McKern 1970; Meindl and Lovejoy
1985). Age estimates for each individual were based on at least two of the above procedures, with the
greatest weight given to those involving the os coxae. Degenerative disease and dental attrition: were not
used for age assignments.

Each of the above methods has limitations and each has been abused, requiring caution on the part
of the analyst (see Buikstra and Mielke 1985 and Jackes 1992 for cautions regarding age and sex
determinations). For many of the age assessment techniques outlined above, an exact age could not be
determined even under the most cautious and careful of examinations. If an exact age could not be
assigned, it often was possible to place an individual within an age category (El-Najjar and McWilliams
1978; Steele and Bramblett 1988):

Fetus: : Pre-birth (<9 lunar months)
Neonate: 0~ 1 year
Young Child: - 2- 5 years
Older Child: 6 - 12 years
Adolescent: 13 - 19 years
Young Adult: 20 - 29 years
Middle Adult: 30 - 39 years
Older Adult: 40 - 49 years
0Old Adult: ' 50+ years
Adult (no exact age): 20 - 50+ years
Paleopathology

During the inventory of skeletal remains, elements and potions of elements affected by pathological
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conditions were coded in the FACS program and were illustrated on a line drawing of the human skeleton.
For purposes of this report, data were recorded in two ways. First, each condition was coded as present
or absent for each individual, regardless of whether lesions were localized or systemic. The seventeen
variables include traumatic, infectious, Iytic, and degenerative lesions as well as developmental defects and

other skeletal anomalies followmg Rose et al (1990) a.nd Bmkstra et al (n d) Each lesmn was recorded

-~ ag healed or-active at death:-

Orodental lesions were recorded on standardized forms following a number of sources. Dental
attrition was evaluated using both the Smith (1985) and Scott (1979) scoring methods. Scores for dental
abscesses, dental calculus, and carious lesions followed Rose et. al. (1990). Enamel hypoplasia was noted
for all teeth, and the number and position of lesions on maxillary and mandibular central incisors and
canines was recorded following Rose et al. (1985) and Goodman et al. (1980). Age of first hypoplasia was
determined using the upper canines, following suggestions by Skinner and Goodman (1992).

Metric data collection

Metric data were collected for the dentition, the skull, and the infracranial skeleton following
standard methods and using a series of data forms. (Odontometric dimensions were recorded following
Wolpoff (1972), and were analyzed using the methods presented in Kieser (1990). Comparative
odontometric data were obtained from raw data collected and summarized by Dockall (1987). Cranial
metric traits were collected following Howells (1969, 1973, 1989), and analyzed following Howells (1989)
and Steele and Powell (1992). Infracranial data were collected using the methods described in Bass (1987)
and Steele and Bramblett (1988).

Discrete data collection

Although the Mitchell Ridge assemblage was adequate for discrete trait analyses, there were few
comparative data sets available. Previous work by Comuzzie (Comuzzie 1987; Huebner and Comuzzie
1992) and Dow (1987) provided the comparative data. The data collection protocols differed slightly
between these two studies, but the explicit trait descriptions provided by Dow (1987) made it possible to
recode her data to conform to Comuzzie (1987). Subsequently, discrete data collection in the Mitchell
Ridge population was limited to those variables common to the Comuzzie (1987) and Dow (1987) data sets.

Dental discrete traits were recorded following Turner et al. (1991), using the comparative plaques
of the Arizona State University Dental Anthropology System. Because there were no Texas coastal
comparative data, only limited analyses of dental discrete trait variability were possible, using comparative
data from Turner (1985). .

Dental Microwear

Dental microwear data were collected from high-resolution casts of the occlusal surfaces of
magxillary first molars. First molars were cleaned using repeated ethanol and acetone baths. Teeth were
impressed in a vinyl polysiloxane compound, and epoxy resin casts were created from each impression.
Casts were sputtered with 200 A of gold palladium and examined using a JEOL scanning electron
microscope (SEM) at 15kev and a 30 degree beam angle. The protocones of each first molar were
photographed at x100, x500, and x1500 magnifications and compared qualitatively and quantitatively
following Teaford (1991)

The Burials

Burial descriptions presented here are based on the inventory and analysis methods described in
the preceding section, and on data provided by special studies. Basic data on each feature are presented
in Tables 9.2 - 9.6. Feature numbers correspond to those assigned in the field, including sub-features
designated by numbers (i.e., 64-1) or upper-case letters (65-A). When a feature contained additional
individuals not identified in the field, these remains were assigned an accession code using lower-case
letters added to the feature designation (i.e., 92-1a). Feature descriptions are listed by excavation area
and by interment type.
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Area 1

) Area 1 contained 10 burial features representing 13 individuals. The majority of these features
date to the Late Prehistoric and Protohistoric penods although one eighteenth-century interment was also
present (Table 9.2). The commingled remains of five additional individuals were recovered by
archaeologists from the U.S. Army Corps of Engineers from the area of the west pilot canal near Area
One. These specimens were sorted to individual, when possible, based on gross differences in the size, sex,
and age of elements as well as bone color and preservation. Some elements could not be assigned to a
particular individual. These materials are described in element-by-element summaries, but were not used
in analyses by individual following the method described by Powell (1989:5). Descriptions of the West Pilot
Canal materials are presented separately below.

Primary Interments
Fegture 25

This feature contained an fragmentary middle adult male approximately 30 to 50 years of age. The
individual was poorly preserved, and many of the bones exhibited chemical weathering and root etching.
The ribs, os coxae, and feet were missing during inventory, although these elements are illustrated in the
burial plan. This individual was affected by mild porotic hyperostosis, and exhibited excessive dental
attrition and periodontal disease.

Feature 27-a

Feature 27 contained two individuals, which were divided into 27-a (primary interment) and 27-b
(secondary interment), Feature 27-a was a complete neonate skeleton recovered from one half of the
circular feature. This individual was approximately 9.5 to 11 gestational months (birth to 2 months) at the
time of death based on long bone size (Fazekas and Kosa 1978:240). Reactive bone deposition and
resorption suggestive of otitis media (inner ear infection) was noted on the right temporal. Subperiosteal
reaction was also present on the fibulae.

Feature 30

This feature contained the fragmentary remains of an adult female of indeterminate age that date
to the Protohistoric period. Like Feature 25, this individual was poorly preserved flexed burial. The skull
was affected by thickening of the diplde that may represent healed porotic hyperostosis. The teeth were
extremely worn and some were broken at the cervical margin during life.

Feature 35

Feature 35 had been partially damaged by heavy machinery operations at the Mitchell Ridge site
prior to controlled excavations. The recovered remains exhibited numerous dry breaks. The os coxae and
most of the bones of the feet had been removed by machine, and the bones of the lower body were very
fragmentary. This individual was a middle adult female, 30 to 50 years, who suffered from degenerative
joint disease and from a bilateral inflammation affecting the lower legs. Most of the upper teeth were
worn to the root and all lower premolars and molars were lost antemortem, resulting in complete
resorption of all but the incisor alveolus.

Feature 92-2
This unit contained the semi-flexed skeleton of an older adult female, 40 to 50 years of age at the

time of her death. This individual suffered a severe trauma to the neck, resulting in a fractured third
cervical vertebrae and alterations of the spinous processes of C4 to C6 on the left side of all vertebrae.
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