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Osteological Analyses

Osteological Analyses: Section A: Introduction

Section A

Introduction

Lee Meadows Jantz, Richard L. Jantz, Nicholas P. Herrmann, Corey S. Sparks, Katherine E. Weisensee,
and Derinna V. Kopp with assistance from Douglas W. Owsley, Rebecca R. Kardash, and Roy Clark

This report presents the skeletal analysis of the human
remains from the cemetery associated with the nineteenth-
century Spanish mission site of Refugio (41RF1). The
project was initiated by the Texas Department of
Transportation in conjunction with the Center for
Archaeological Research at The University of Texasat San
Antonio, as a result of highway improvement in Refugio
County, Texas. Excavation of the Campo Santo, or Catholic
cemetery, associated with Mission Nuestra Sefiora del
Refugio, was conducted in the summer and fall of 1999 by
the Center for Archaeological Research (CAR). The
University of Tennessee was contracted with to conduct the
skeletal analysis of any human remains that might be
excavated from the impact zone of the highway project.

The scientific and historical significance of the Refugio
Mission cemetery isclear. Dueto the hunting and gathering
lifeways of the Karankawa, no known or documented
cemeteries have been analyzed. Therefore, little is known
concerning the biology of this now extinct population, and
this project provides the opportunity to answer questions
and perhaps even dispel myths regarding this group.

On Monday, January 17, 2000, representatives of CAR,
delivered 93 boxes containing human skeletal remains to
the Osteology Laboratory, Department of Anthropology,
University of Tennessee, Knoxville. Lee Meadows Jantz,
Nicholas P. Herrmann, and Corey S. Sparks received the
remains. These remains were kept in a secured lab and
examined for burial inventory and preliminary analysisfrom
January 17-20, 2000.

Over thefollowing months, M eadows Jantz, Herrmann, and
Sparks analyzed the remains beginning with the Burial
Feature 2 remainsand proceeded sequentially. DerrinaKopp
and Katherine Weisensee | ater joined theteam. Analysiswas
conducted according to an established protocol put forth by
Owsley and Jantz (1989). For each burial, composite
identification numbers (COMPID) were given, and the
skeletal elements were sorted and laid on trays organized
anatomically. The COMPIDs consist of the archaeological
sitenumber, 41RF1, followed by the burial feature number,
for example BP0O2. The assigned burial number was then
added to the end for a COMPID. An example is 41RF1-
BP05-032 which indicatesit isfrom Burial Feature5andis
Burial 32 from the series.

Preservation and Analysis

The skeletal material in this series is generally well
preserved. However, due to a number of taphonomic
influences, the majority of the bone material isfragmentary.
The long-term presence of the roadway on top of the
cemetery resulted in extensive fragmentation of the skeletal
remains. Each fragment of bone was examined, and elements
were reconstructed when possible. Unfortunately, very few
crania could be reconstructed which severely limitsthe use
of craniometrics. Due to the nature of this cemetery site, a
considerable amount of commingling of individuals has
occurred. In some instances, burials were identified in the
field by the presence of cranial material, yet the postcranial
remains were badly commingled with other burials. These
postcranial remains were sorted based on age, sex, bone
texture and color. If multiple individuals were identified in
a single burial, the individuals were sorted based on age,
sex, bone texture and color. These individuals were then
given COMPIDs such as 41RF1-BP05-032A in order to
maintain an association with the original burial. When
skeletal elements could not be matched to an individual,
they were treated as ossuary elements (see Section B of this
volume for details).

Alarge majority of theremainswere buried in the cemetery
intact, however, at least five individuals represent
cremations. Thesearetheonly buriasthat aretruly identified
as secondary burials. The cremation occurred elsewhere,
and the cremated remains were later collected and interred
at the cemetery in the same location (all within Burial
Feature 16). Powell (1994) discusses cremations at the
Mitchell Ridge site. Historical accounts indicate that the
Karankawa, on a more or less regular basis, practiced
cremation of human remains.

Careful examination of the five cremated individuals
revealed no traumaor other cause of death. Theseindividuals
were sorted on the basis of color of burned bone aswell as
the usual age, sex, and bonetexture. The color of the burned
boneindicatesdifferent intensitiesof burning. The calcined
individuals exhibit a white ceramic-like surface of the
bones, while the less burned individuals exhibit some
blackening and even dark browning of the bones. Theseare
described in greater detail in Appendix 1A of thisvolume,
the burial descriptions.
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Analysis consisted of assessment of age, sex, ancestry,
dentition, functional morphology, and bone pathology. The
methodology employed will be described in detail in
Section B. Whenever possible, the bones and teeth were
measured and nonmetric traitswere scored. Specimenswere
identified for photography and radiography. A sample of
bone was taken for stable isotope analysis for 56 burials,
and additional samples were taken for strontium analysis
on 11 of the same burials.

Comparison Samples

The Refugio series will be compared to skeletal material
from several other Texasarchaeological sitesincluding Palm
Harbor (41AS80), Mitchell Ridge (41GV66), and San Juan
Capistrano (41BX5). The rationale for comparison with
these differing sitesisbased on popul ation origins, proximity,
mission life, and comparable data. More specifically, Palm
Harbor and Mitchell Ridge represent prehistoric cemetery
sites of early coastal populations, and San Juan Capistrano
represents another Spanish mission site. The skeletal data
from San Juan were collected in the same manner using the
Owsley and Jantz model.

Comparisons will include analyses of craniometrics,
postcraniometrics, dental metrics where possible, and
general pathology. Further comparisons between Refugio
and San Juan Capistrano will include the bone inventory
counts, dental counts, and bone and dental pathology. This
comparison is possible because both series were examined
in the same protocol and data collected in the same format
resulting in comparable data sets.

Research Strategy

Our approach to these remainsis general; we attempted to
recover and analyze all information that would enable usto
reconstruct health, disease, behavior, and morphology of
the Refugio population. The Center for Archaeological
Research requested that the analysis address the following
Six questions:

1. How did the violence and physical hardships of life
in this frontier area affect the populations of the
mission?

2. What were the actual causes of death of the
inhabitants of the mission?

3. What were the effects of Old and New World
diseases on the populations of the mission?
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4. What are the physical characteristics of the
Karankawa?

5. Isthere evidence of intermarrying between the
groups?

6. Did the Native Americans use the mission asa
seasonal resource or were they fully dependent on
foods produced at the mission?

We have structured the report along topical lines. In each
section we present our methods, analytical approaches and
results, and discuss the implications of those results. We
return to these six questionsin Section L, General Summary
and Conclusions.

Summary

Sections C and D provide detailed information of burials
and skeletal inventory. A total of 165 distinct individuals
were identified with an additional 12 individuals
representing aminimum number of individuals represented
by the ossuary elements. Section E focuses on the
demography of thiscemetery population. Based on analysis
of the death records, seasonal use of the mission is discussed.
Sections F and G provide results of the bone and dental
pathology for Refugio as well as Rooms 17 and 26 from
San Juan Capistrano. Analysis of the dental metrics and
morphology is presented in Section H, and Sections | and J
discussthe skeletal metrics. Dietary analysisisdiscussedin
Section K. The discussion and conclusions are presented in
Section L.
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Section B

Preparation of Sample and Methods for Analysis

This section describes the methods used in the basic data
collection and skeletal analyses of the human burials from
Refugio. The methods and analyses of skeletal and dental
metrics and dental morphology are presented in their
respective sections.

Inventory of the Skeletal Sample

The human remains from the Refugio mission site consist
of aminimum of 165 distinct individuas. The remains are
often commingled and highly fragmented, although the
majority of the skeletal elements show good preservation.
While there was a large amount of cranial and postcranial
material recovered from the site, less than half could be
completely reconstructed.

For this examination, we employ methods following
Owsley et. a (1999). Baseline counts of the skeletal elements
are necessary to determinetheincidence of any pathological
condition given the number of observable surfaces. For
example, when determining the incidence of degenerative
joint disease for the distal femur, the number of complete
and partial distal femoral epiphysesby age, sex, and sideis
tabulated. This surface is scored as complete or partial
according to the percent of the joint surface that could be
assessed for disease.

The cranial bones are identified as complete if at least
75 percent of each bone is present. Exceptions to this are
the mandible and temporal bones. The mandible is scored
as completeif at least 75 percent is present and the mental
eminence is also represented. The temporal bone requires
that the petrous portion or the mastoid process be present in
association with the sgquamous portion in order to be
identified as complete. If the bone is poorly preserved or
represented by small fragments of less than ten percent of
the element, the bone is considered missing, and the
inventory isleft blank for this element.

Postcranial elements are inventoried in greater detail, and
joint surfaces are considered separate from the rest of the
bone. The following elements are scored as compl ete when
at least 75 percent of the bone is present: the clavicle,
sternum, sacrum, coccyx, patella, talus, and calcaneus.

Seventy-five percent of the scapul ae, ribs, and os coxae must
be represented for these elementsto be scored as compl ete.
For these elements, additional inventory conditions must
be met. The scapula maximum length or width must be
measurable for this element to be scored as complete. The
ribsare scored aspartial when the head and neck are missing,
and only rib shafts that are clearly separate elements are
counted. Three areas of the os coxae are considered
separately, including the acetabulum, sacroiliac articular
facet, and pubic symphysis. Becausethese areasarerelevant
to the determination of skeletal age and disease, at least two
of these segments must be present for the element to be
scored as complete.

Vertebrae are coded according to the presence of the
centrum, neural arches, and articular surfaces. If the centrum
isnot present or islessthan 25 percent complete, the vertebra
is scored as partial. A vertebrais scored as complete when
themajority of the centrum and either the superior or inferior
articular surfaces are present. The vertebra counts of small
children are based on the number of centra present.

Long bones are coded using adetailed format that provides
scoresfor thejoint surfaces and diaphyses of the bone. Each
bone diaphysis is subdivided into three sections; the
proximal, middle, and distal thirds of the shaft. Each third
isscored as completeif at least 66 percent of the sectioniis
present; if less than 33 percent of that section is present, it
isscored asabsent. Proximal and distal epiphysesare scored
on the inventory form under the joint surface category. In
addition to the postcranial articular surfaces, the
temporomandibular joint is also scored here.

Ossuary coding, used to identify elementsfrom multiple or
commingled skeletons, is utilized in this analysis. Each
element is identified according to a letter and/or number
designation. Thiscoding consists of aprefix codeidentifying
the type of bone (i.e.,, H for humerus, R for radius, U for
ulna, F for femur, T for tibia, and B for fibula) followed by
asequential number (1, 2, 3,...) fromlargest tosmallestina
burial feature, and then concluded by a letter designating
the side of the body the element is from. For example, the
code BP02-HO1R would identify the largest right humerus
from Burial Feature 02. If a series of elements could be
grouped as belonging to a single person either by color,
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morphology, and/or age and sex indicators, but not enough
elementsare present to designate anew burial, aletter suffix
is assigned to these elements. For example, BP02-HO1RA
and BP02-HO1LA represent humeri from the same
individual. Each element and fragment is examined and
documented using the inventory and coding forms that
appear in Appendix 11B of thisvolume. This coding format
is designed for computer input and to facilitate statistical
analyses of large skeletal collections. The skeletal elements
listed on the inventory form provide the greatest potential
for diagnostic and pathology analysis.

A specific example illustrating the process followed in
sorting and refitting bone fragments from adjacent
commingled burials is based on a mandible that was
recovered from two disturbed burias from Burial Feature
26. This example also illustrates the ability to identify and
interpret different types of postmortem fracturing. This
mandibl e provides an exampleillustrating how taphonomic
observations can be interpreted to obtain information on
bone positioning. Thisinterpretation depends upon careful
assessment of differential weathering of the various surfaces
of the mandible, articulation of the broken edges, and the
overall pattern of breakage.

41RF1-BP26-101

Present are six fragments of an incomplete mandible that
were recovered from two disturbed burials in Feature 26.
Four pieces (fragments X, y, z, and q) were associated with
41RF1-BP26-095, which is largely comprised of the axial
and lower appendicular skeleton of afemale aged 25 to 29
years. Two additional pieces of the mandible (fragmentsr
and s) werefound with the jumbled remains of 41RF1-BP26-
101, an adult female aged 40-49 years (Plate B-1). The
mandible belongs to the older adult, and the six fragments
are similar in size, color, preservation quality, and dental
pathology, and the fragments can be matched and refitted.
The reconstructed mandible is nearly complete with only
the condyles and right gonial region missing due to
postmortem breakage. The mandibleisfractured in similar
locations on each side; just inferior to the mandibular
condyles, anterior to the vertical rami, and at the mental
foramina. Old postmortem and recent postmortem fractures
are distinguishable on the basis of color differencesin the
fracture margins. Most of the fractures represent old
postmortem damage, which likely occurred when 41RF1-
BP26-101 was disturbed by alater interment. The fracture
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margins are sightly irregular, but essentially straight and
lacking the jagged edges typically observed in perimortem
fractures. The color of the fracture edges is golden brown,
which matches the outer surfaces of the bone fragments. In
contrast, breakage evident in the right gonial region, the
superior margin of the right ascending ramus, and the | eft
condyle represents recent postmortem damage. These
fracture margins are much lighter in color relative to the
rest of the bone.

Although the overall color of the boneisfairly consistent,
there are subtle differences in surface coloration and
weathering that extend across the broken pieces indicating
differential erosion that was effectively established prior to
different episodes of breakage and disturbance. This slight
variation reflectsdifferential weathering that can be used to
reconstruct in situ positioning of the bone prior to breakage
and separation of the various pieces. The mgority of the
mandible is a golden brown, and the surface is smooth and
shiny intexture (fragmentsy, z, and g). In contrast, thelateral
surface of the left ascending ramus and body (fragments x,
r, and s) have adlightly darker color and a rougher surface
texture. These minute differences suggest that this surface
was likely down, (i.e., the mandible was lying on the left
side). Thiscolor contrast and subtle variation in the degree
of deterioration partially relate to differences in moisture
content along the bone surfaces as a result of moisture
moving down along the bone surfacesto the low point (i.e.,
collecting along the lateral surface of the left side of the
mandible). The appearance of the older postmortem
breakage similarly suggeststhat the bone wasresting on the
left side.

Older fractures in the right mandibular body and condyle
(fragmentsy, a, and q) exhibit clean fracture margins on the
lateral or external surfaces, while the media or internal
margins are rougher and display slight peeling. These
featuresindicate that the fracture began on the right lateral
surface and moved through the ramusto the medial surface.
Slight peeling of the medial surface indicates that the bone
surfaceswere subject to differential tensileand compressive
forcesthat caused theramusto fracturein away that allowed
peeling of the internal surface to occur. Older fracturesin
the left mandibular body (fragmentsy, s, and r) show
corresponding features and rearticul ation characteristicsthat
also indicate that the left ramus was down, such that the
intact mandible was originally resting on its left side.
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Plate B-1. Mandible fragments from 41RF1-BP26-101 illustrating the differences in staining.

Determination of Sex, Age,
and Ancestry

Thebasisof skeletal analysisrelieson determining age, sex,
and ancestry. An accurate determination of these
demographic variables can be made using morphological,
metric, and multivariate criteria. The demographic datais
used to compare trends in mortality and morbidity between
skeleta series. Dueto the commingled and fragmentary state
of sometheremainsfrom the Refugio mission site, afew of
the individuals could only be assigned to broad age
categories and/or tentative sex classification.

Sex Estimation

Sex assessment of complete skeletons is based on pelvic
and craniofacial morphology, and, when possible,
craniometric multivariate discriminant function analysis.
Visual and metric assessments of the os coxae provide the
most reliable indicators of sex (Bass 1987; Krogman and
I scan 1986; Phenice 1969; Stewart 1970, 1979; Suchey and
Katz 1998). Thefeatures used for sex assessment diagnosis
include the pubic and i schiopubic rami, the subpubic angle,
and the width and depth of the sciatic notch. When alarge
skeletal seriesis recovered, intersite seriation standards of
muscle attachment development and sexual dimorphism of
the skeleton can also be used to assess sex.

Cranial size, morphology, and discriminant function analysis
are also useful for assessing sex (Bass 1987; France 1998;
Krogman and | scan 1986; Stewart 1979). Diagnostic features
of the cranium include the relative size and robusticity of
the external occipital protuberance and nuchal lines,
development of the supraorbital torus, size of the mastoid
process and supramastoid crest, superior orbital margin
contour, mental eminence shape, and gonial angle of the
mandible. The cranial morphological indicators were
especially useful for the Refugio serieswhen the craniacould
be reconstructed. In the Refugio series, the tooth and palate
size are also useful indicators of sexua dimorphism and
sex determination.

Sex can also be determined using postcranial elementswhen
more classic traits of the pelvis and crania are missing or
fragmentary. Theoverall sizeand robusticity of the elements
are used to identify sex (Cole 1994). Observations of the
development of muscle attachment can be employed to
assess the sex of an individual. Metric analyses of the
postcrania, including the diameter of the humeral
and femoral heads, also allow the determination of sex
(Bass 1995). Sex determination for individualslessthan 15
yearsisdifficult because hormones of puberty influencethe
development of secondary sex characteristics. Unless
obvious indicators of sex in the pelvis and/or cranium are
present, no sex determination is made for younger
individuals.
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Age Determination

Morphological changes in the human skeleton occur
throughout an individua’s life during periods of growth,
development, and degeneration. The formation and
development of the teeth are the most accurate methods for
determining age at death prior to 25 years. Thedetermination
of fetal, perinatd, and childhood age using dental calcification
isbased upon reference standards that document theformation
and development of teeth (Deutsch et al. 1984; Moorrees et
al. 19633, 1963b; Ubel aker 1989). The growth of long bones,
epiphyseal union, and specific aspectsof skeletal devel opment
provide secondary, but useful supplementary indicators of
juvenile age (Brothwell 1972; Fazekas and Kosa 1978;
Krogman and Iscan 1986; McKern and Stewart 1957;
Merchant and Ubelaker 1977; Redfield 1970; Scheuer et a.
1980; Stewart 1979; Weaver 1979). Denta calcification
standards were the primary indicators of subadult age used
for the Refugio series given the state of the long bones and
epiphyses damaged due to postmortem destruction from
multiple burial episodes and ground pressure breakage.

The determination of age after anindividual reaches 25 years
is based on morphological and degenerative changesin the
skeleton and dental tissues. The pubic symphysis, auricular
surfaces of theinnominate, and the sternal end of thefourth
rib are the primary indicators of adult age. Reference
standards have been devel oped that seriate the degenerative
changesinthese surfaces (Brooks 1955; Brooks and Suchey
1990; Gilbert and McKern 1973; Iscan et al. 1984; Lovejoy
et al. 1985; McKern and Stewart 1957; Meindl et al. 1985).
Supplementary methods of age determination include
epiphysea closure, fusion of cranial and palatal sutures,
dental attrition, degenerativejoint disease, and radiographic
assessment of bone density and osteoporosis (Krogman and
Iscan 1986; Lovejoy et al. 1985; Mann et al. 1987; McKern
and Stewart 1957; Meindl and Lovejoy 1985; Ubelaker
1978; Walker and Lovejoy 1985). Adult age assignment is
never based on asingleindicator in the skeleton, but rather,
all available techniques are considered before assigning an
age. In this analysis, crania and postcranial elements are
coded for age and sex when possible, however, the
fragmentary state of the bone complicates these estimates.
Age and sex assessment is possible for the more complete
elements and the reconstructed crania. Broadly, elements
and reconstructed crania are assigned into general age
categories of infant (<1 year), child (1-9 years), subadult
(10-19years), young adult (20-34 years), and old adult (>34
years). If elements had morphological indicators
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corresponding to developing standards, then a narrow
midpoint age category was assigned in five year increments
for adults (>20 years).

Ancestry

Biological affiliation is based primarily on craniofacial
morphology and craniometric discriminant function analysis
(Gill 1984, 1998; Gill and Rhine 1986; Ousley and Jantz
1997; Stewart 1979). Certain features of the cranium are
good indicators of ancestry, including facial height, orbital
shape, interorbital breadth, development and prominence
of the nasal bones, nasal aperture width and shape, and the
sill of the inferior nasal margin (Bass 1987; Brues 1990;
Rhine 1990). In addition, the morphology of the palate and
the traits of the dentition provide indicators of biological
affiliation, including the degree of aveolar prognathism,
shape of the palatal arch, molar crown complexity, and
shovel-shaped incisors. The fragmentary condition of the
facial region due to perimortem trauma and excavation
damage and other taphonomic processes preclude the
craniometric assessment of many individuals from the
Refugio series.

Ancestry can a so bedetermined using postcranial and dental
traits. When cranial morphological traits are missing or
fragmentary postcraniacan be employed to assess ancestry.
The femora provide an indicator of ancestry. Platymeria,
the mediolateral expansion of the subtrochanteric region of
thefemoral shaft, isatrait more commonly found in Native
American populations (Gill and Gilbert 1990). In addition,
the presence of squatting facets, anterior extension of the
distal articular surface of thetibiaresulting from tight flexion
of the ankle, are also more commonly found in Native
American groups (Ubel aker 1978). Nonmetric dental traits,
such as shovel-shaped incisors and the Y5 cusp patterns,
are also used in determining ancestry (Bass 1995).

Dental Inventory

The dentition of each individual was inventoried and
examined for pathology. Inventory of the teeth required
noting the status of each tooth on a recording form. The
status of each tooth was scored as one of the following:

1 = present (tooth only)
2 = present (tooth in socket)
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= antemortem loss (socket only)
antemortem loss (bone resorption)
postmortem loss (socket only)
partially erupted

unerupted

= congenital absence

Calculusis mineralized plaque that accumul ates at the base
of aliving plague deposit, and adheres to the surface of the
tooth (Hillson 1996). Calculus deposits on the teeth were
scored according to the following:

= none
flecks
moderate
coalesced
heavy

= 3-dimensional

OO~ WNPE

Surface abrasions on the teeth were noted and scored asto
the location of the abrasion. Typically, abrasions are seen
asinterproximal groovesresulting from arepetitive activity
such as pushing atoothpick type object between two teeth.
The following codes were used:

= |abial
mesid
distal
mesia & distal

1
2
3
4
5 occlusal

Pulp exposure was scored according to the cause, as the
following:

1 = dueto marked attrition
2 =dueto carieslesion

Pathology
Bone Pathology

All skeletal elements were examined macroscopically, and
when necessary, radiographed (x-rayed) for lesions.
Identification and, if possible, diagnosis of any pathological
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conditions are based on severa sources, including Buikstra
and Ubelaker (1994), Dihlmann (1985), Dutour (1986), Mann
and Murphy (1990), Morse (1969), Ortner and Putschar
(1985), Resnick and Niwayama (1981), and Steinbock (1976).

The scoring system used to record skeletal pathology isone
of the most detailed and comprehensive systems devel oped
for tabulation of pathology. Pathological changes resulting
from infection are coded according to the predominant bone
cell response as follows:

bone loss
bone formation

1
2
3 = resorption plus formation

The condition is then coded for severity, state of the lesion
at the time of death (i.e., active, healing), extent (i.e.,
localized or widespread), and specific location on the bone.

Changes in the bone due to degenerative joint disease were
scored in relation to the presence and severity of
hypertrophic bone formation (osteophytes), porosity, and
eburnation. Each joint surface was eval uated separately and
therefore each could have adifferent severity scorefor these
conditions (categories adapted, with modification, from
Chapman 1972; Dihlmann 1985; Jurmain 1975; Ortner
1968; Palkovich 1978).

Traumaisrecorded separately using asimilar detailed coding
system. Postcranial fractures are coded by location in the
body and the severity and state of the lesions. Cranial
fractures of the frontal, parietal, temporals, and occipital
are coded for the shape, size, severity, and state (e.g.,
remodeling) of the fracture. The presence of radiating
fractures and the number of separate fractures per bone are
also recorded. Fractures of the zygoma, maxillae, and
mandible are coded for presence and state. All fracturesare
illustrated on anatomical drawings that document the
location, shape, and measurements of the trauma.

Dental Pathology

Macroscopic examination for carious lesions were
conducted on al teeth in the Refugio series. The inventory
and dental pathologies are recorded on astandard form that
document the presence or absence of atooth as well asits
condition. The presence and severity of calculusformation
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is scored on a scale of 1 to 6. Teeth crowns that exhibit
carious lesions are scored as follows:

pit or slight fissural start of lesion

lesions ranging from more than code 1 to less than
half of the tooth crown surface

3 = destruction of half or more of the crown surface

4 = complete destruction of the tooth crown surface

1
2

Each tooth and socket is also examined for alveolar
abscessing and antemortem loss according to the following
coding system:

1 = nodisease

2 = periodontal abscess, with destruction of the
alveolar crest

3 = periapical abscess, with perforation of the cortex
and destruction of bone

4 = tooth, recently lost through abscessing, the
alveolar socket not completely remodeled and
resorbed

5 = tooth lost antemortem and socket remodeled

Hypoplasia collection procedures for the Refugio skeletal
series follow the guidelines presented in Buikstra and
Ubelaker (1994). Defects were observed for all available
dentition macroscopically under normal lighting conditions
or with the help of a10x hand lens. The defects were scored
with the following criteria:

= absence

= linear horizontal grooves
= linear vertical grooves

= linear horizontal pits

= nonlinear arrays of pits
= single pits

A~ wWNPEFEO

Location of linear and pit type defects was measured with
digital calipersaccurateto .01 mm from the midpoint of the
buccal/labial cemento-enamel junction to the occlusal-most
aspect of the defect. Wide hypoplastic bandswere measured
from the occlusal-most point to the apical margin of the
defect in order to gauge duration of defect formation. If
the buccal/labial portion of the cemento-enamel junction
was unavailable, the defects were scored for presence or
absence only.
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The remaining sections of thisvolume describe and analyze
the data recovered from the human skeletal remains. As
mentioned previously, the methods of data collection and
analysis of the skeletal metrics and dental metrics and
morphology are presented in their respective sections.
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Osteological Analyses: Section C: Individual Burials

Individual Burials

A minimum of 165 individualswereidentified asburialsin
the Refugio series. This section provides an inventory of
theburias. For detail sregarding age, ancestry, sex, dentition, ossuary codes as part of the COMPID. Whenever possible,
functional morphology, and pathology for each buria see these elementswere matched to other ossuary elements. Sex
Appendix IIA. The burial descriptions specifically address and age was estimated if diagnostic features were present.
these features for each individual that has been identified.
Table C-1 lists each of the burials providing general burial not coded in this format include vertebrae, ribs, hands and
descriptions with regard to assessments of age, ancestry,
sex, and occasionally preservation. Figure C-1 illustrates
the location of the primary and disturbed burialsidentified

feet. Teeth were not included in ossuary coding or inventory,
however these were included in the metric analysis.

ineach feature. Figure C-2 showsthelocation of individuals

for which an ancestry estimation was assigned.

elements to confidently identify as a separate individual.
These elements were treated as ossuary bones and given

The ossuary elements are presented in Table C-2. Elements

In order to estimate aminimum number of individuals (MNI)
represented in the ossuary elements, the elements were
examined using two major age groups, adults and infants.
While 165individualsin burialswereidentified, aminimum After identifying the elements by age categories, the MNI is
of 100 identifiable skeletal elements could not be matched determined based on the most frequently repeated element
to a particular individual or there was not enough sorted

for each agegroup. A minimum of eight adultsisrepresented
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Figure C-1. Location of primary and disturbed burials by feature.
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Osteological Analyses: Section c: Individual Burials

by eight adult left femora. Four left fibulae represent at least
four infants. In order to determinethe MNI, these groups are

added together to produce an MNI of 12 individuals

represented in the ossuary elements. In conclusion, aminimum
of 177 individualsis represented in the Refugio sample.
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Mission Nuestra Sefiora del Refugio

Osteological Analyses: Section C: Individual Burials

Table C-1. List of individual burials

COMPID Sex Age Ancestry Comments

41RF1-BP02-006 Female 3544 Possibly Hispanic

41RF1-BP02-015 Female 60+ Native American

41RF1-BP0O3-007 Indeterminate 12-16 Indeterminate From a sort.

41RF1-BP04-008 Male 22-26 Native American Extreme development of upper arms.

41RF1-BP04-012 Male 50+ Indeterminate From a sort.

41RF1-BP04-013 Female 17-20 Native American

41RF1-BP04-014 Female 25-34 Indeterminate From a sort.

41RF1-BP04-016 Male 50-60 Native American/Hispanic  Numerous pathological conditions.

41RF1-BP04-018 Male 40-49 Native American From a sort.

41RF1-BP04-019 Male 35-44 Native American/Hispanic  From a sort.

41RF1-BP04-021 Male 45-54 Native American/Hispanic  From a sort.

41RF1-BP04-022 Indeterminate Birth - 6 months  Indeterminate Fragmentary infant scattered around
Buria 16. Extra elements found with
41RF-BP04-016 and
41RF1-BP-BP04-021.

41RF1-BP04-025 Male 30-39 Native American From a sort.

41RF1-BP04-025A Female 25-35 Indeterminate From a sort.

41RF1-BP04-030 Female 14-16 Native American

41RF1-BP05-009 Male 25-29 Native American

41RF1-BP05-010 Indeterminate Birth - 6 months Indeterminate

41RF1-BP05-011 Indeterminate Birth - 6 months Indeterminate

41RF1-BP05-017 Female 20-24 Native American

41RF1-BP05-032 Possibly Female 11-14 Possibly Native American From a sort, severe hypoplasiaon first
molars and lateral incisors.

41RF1-BP05-033 Male 15-35 Indeterminate Very disturbed burial.

41RF1-BP05-034 Indeterminate 9-12 Indeterminate From a sort. Moderate cribra
orbitalia bilaterally.

41RF1-BP05-035 Indeterminate Birth - 6 months  Indeterminate From a sort, duplicate infant
remains mixed with burial
41RF1-BP05-055.

41RF1-BP05-036 Female 30-39 Native American From a sort, very gracile.

41RF1-BP05-039 Male 20-24 Indeterminate Scalped, traumatic death, cutmarks
on rib, staining on verts, projectile
recovered during excavation.

41RF1-BP05-040 Mae 30-39 Indeterminate From asort, Schmorl’s nodes on
T12 and L1, hypoplasia on upper P4.

41RF1-BP05-040A Mae 20-29 Indeterminate From asort, fractured R. radius,
spondylolysis of 4th lumbar.

41RF1-BP05-055 Indeterminate Birth - 6 months Indeterminate From a sort, mixed with burial
41RF1-BP05-035.

41RF1-BP05-066 Possibly Male 35-50 Possibly Native American From a sort, very fragmented skull
and upper vertebrae.

41RF1-BP0O5-073 Indeterminate 25-35 Native American

41RF1-BP06-031 Female 40-49 Indeterminate

41RF1-BP07-038 Female 50+ European/Hispanic

41RF1-BP08-020 Female 25-34 Possibly Native American  Very fragmentary, commingled with
BP08-026, but not requiring a sort.

41RF1-BP0O8-020A Indeterminate Birth - 6 months Indeterminate From a sort.

41RF1-BP08-026 Mae 25-35 Indeterminate Very fragmented.

41RF1-BP09-041 Indeterminate Birth - 6 months Indeterminate Very little is present.

41RF1-BP09-042 Female 40-49 Possibly European Periogtitis on ribs indicating
pleural adhesions.

41RF1-BP10-043 Male 25-35 Indeterminate

41RF1-BP11-044 Male 35-45 Possibly Native American ~ Very fragmentary. Additiona teeth
and maxillawere identified with
Burial 58.

41RF1-BP11-044A Indeterminate Birth - 6 months Indeterminate From a sort, infant associated with
41RF1-BP11-044.

41RF1-BP11-045 Female 18-24 Native American

41RF1-BP11-054 Mae 25-35 Possibly Native American

41RF1-BP11-058 Male 15-35 Indeterminate Very fragmentary.
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Osteological Analyses: Section C: Individual Burials

Table C-1. Continued...

Mission Nuestra Seitora del Refugio

COMPID Sex Age Ancestry Comments

41RF1-BP11-059 Indeterminate Newborn Indeterminate

41RF1-BP12-046 Female 30-40 Native American Very fragmentary.

41RF1-BP12-050 Male 40-44 Indeterminate Well preserved skeleton.

41RF1-BP12-050A Indeterminate Birth - 6 months Indeterminate From a sort. Very young, late term.

41RF1-BP13-047 Male 25-35 Possibly Native American  Very fragmentary.

41RF1-BP13-053 Female 16-18 Possibly European Odd proximal ulnae, malalignment
of mandibular dentition.

41RF1-BP13-057 Male 25-35 Possibly Hispanic From a sort, possibly an individua
of mixed decent, unusual wear on
upper incisors, os acromiale.

41RF1-BP14-049 Indeterminate 1525 Indeterminate From a sort.

41RF1-BP14-051 Indeterminate 2.5-35 Native American Mostly complete porotic Hyperostosis.

41RF1-BP14-056 Male 30-34 Native American From a sort.

41RF1-BP14-056A Indeterminate Birth - 6 months Indeterminate Infant mixed with BP14-056.

41RF1-BP14-063 Male 23-30 Native American From a sort, associated with Burials
56, 49, and 51. Cranium identified on
map but not identified during analysis.

41RF1-BP14-063A Indeterminate 0.5-1.5 Indeterminate From a sort.

41RF1-BP15-048 Male 30-34 Possibly Native American From asort, primary burial with
fractured left clavicle and ankylosed
thoracic vertebrae.

41RF1-BP15-048A Male 9.5-10.5 Indeterminate From a sort, from disturbed remains
on top of Burial 52. Associated with
Burials 48, 48B and 52.

41RF1-BP15-048B Female 25-34 Indeterminate From a sort, from disturbed remains
on top of Burial 52. Associated with
Burials 48, 48A, and 52.

41RF1-BP15-052 Female 19-22 Native American/Hispanic  Primary burial.

41RF1-BP15-081 Possibly Male 35+ Indeterminate Disturbed elements recovered on the
northern margin of Burial Feature 15.
These elements do not match with the
other burials identified in the feature.

41RF1-BP16-060 Male 25-34 Indeterminate From a sort - very commingled
burial pit.

41RF1-BP16-060A Male 25-34 Possibly Native American From a sort.

41RF1-BP16-060B Indeterminate 7.5-85 Indeterminate From a sort.

41RF1-BP16-060C Indeterminate 0.5-1.5 Indeterminate From a sort.

41RF1-BP16-067 Female 12.5-135 Indeterminate From a sort.

41RF1-BP16-072 Female 17-19 Indeterminate From a sort, commingled with
many others.

41RF1-BP16-083 Male 30-39 Possibly Native American From a sort, very muscular
shoulders and arm.

41RF1-BP16-083A Female 18-22 Native American From a sort.

41RF1-BP16-083B Indeterminate 10.5-11.5 Indeterminate From a sort.

41RF1-BP16-093 Male 30-40 Native American Very fragmentary.

41RF1-BP16-CRE1 Femade 25-34 Indeterminate From a sort, cremated remains on
top of Burials 60, 67, and 72.

41RF1-BP16-CRE2  Femade 30-39 Indeterminate From a sort. Cremation one of five.

41RF1-BP16-CRE3  Mae 22-30 Indeterminate From a sort, cremation on top of
Burials 60, 67, and 72.

41RF1-BP16-CRE4  Mae 25-39 Indeterminate From a sort, cremation on top of
Burials 60, 67, and 72.

41RF1-BP16-CRE5 Femae 25-34 Indeterminate From a sort, cremation on top of
Burials 60, 67, and 72.

41RF1-BP17-062 Male 30-45 Possibly Native American Partially disturbed, extremely
fragmentary.

41RF1-BP17-070 Indeterminate Birth - 6 months Indeterminate Mostly complete.

41RF1-BP17-071 Indeterminate 2-4 Indeterminate From a sort, fragments mixed with

Burials 62 and 74. Slight cribra
orbitalia
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Mission Nuestra Sefiora del Refugio

Osteological Analyses: Section C: Individual Burials

Table C-1. Continued...

COMPID Sex Age Ancestry Comments

41RF1-BP17-074 Indeterminate 9-11 Possibly Native American From a sort, fragmentary elements
mixed with Burials 62 and 71.

41RF1-BP17-078 Male 30-34 Native American

41RF1-BP17-079 Indeterminate Birth - 6 months Indeterminate Relatively complete.

41RF1-BP17-086 Female 30-39 Native American

41RF1-BP17-087 Male 27-35 Native American/Hispanic ~ From asort, scalping cutmarks and
other perimortem.

41RF1-BP17-090 Male 35-45 Native American From a sort, possible treponemal
infection.

41RF1-BP17-094 Indeterminate fetal Indeterminate Possible congenital syphilis.

41RF1-BP18-061 Indeterminate Birth - 6 months Indeterminate Highly fragmentary.

41RF1-BP19-064 Indeterminate Birth - 6 months Indeterminate Very fragmentary.

41RF1-BP19-065 Indeterminate Birth - 6 months Indeterminate

41RF1-BP20-002 Possibly Male 60+ Possibly European Multiple Myeloma, DJD.

41RF1-BP21-069 Male 35-40 Native American Well represented individual.

41RF1-BP21-075 Female 20-29 Possibly Native American From a sort.

41RF1-BP21-076 Female 30-35 Native American From a sort.

41RF1-BP22-001 Female 20-24 Native American Very complete.

41RF1-BP22-003 Indeterminate Birth - 6 months Indeterminate Very complete.

41RF1-BP22-004 Indeterminate Birth - 6 months  Indeterminate Almost complete, but very
fragmentary.

41RF1-BP22-005 Indeterminate Birth- 6 months  Indeterminate Very fragmentary, systemic
periosteal reaction.

41RF1-BP22-028 Possibly Mae 15-35 Indeterminate Very fragmentary and incomplete.
Burial had lead ball associated with
it, a piece was found with the bones.

41RF1-BP22-028A  Indeterminate Birth- 6 months  Indeterminate From a sort, lower portion of
infant, sorted from the adult.

41RF1-BP22-077 Male 45-49 Possibly Native American Congenital radioulna synostosis of
left arm.

41RF1-BP22-082 Male 30-39 Hispanic Trauma death scalping.

41RF1-BP22-084 Indeterminate Birth - 6 months Indeterminate Very fragmentary.

41RF1-BP22-091 Mae 40-50 Native American Well represented, but fragmentary.

41RF1-BP22-097 Male 25-30 Indeterminate Complete, but fragmentary.

41RF1-BP22-107 Male 20-24 Native American Trauma death, scalping and skull
fracture.

41RF1-BP22-109 Female 30-35 Native American From a sort.

41RF1-BP22-112 Mae 16-19 Native American Good condition, fractured | eft
elbow with atrophy.

41RF1-BP22-116 Mae 55+ Indeterminate Very fragmentary.

41RF1-BP22-117 Female 60+ Native American/Hispanic  Healed fractures, osteoporosis.

41RF1-BP22-117A Indeterminate Birth - 6 months Indeterminate From a sort.

41RF1-BP22-121 Indeterminate Birth- 6 months  Indeterminate Very fragmentary, but well
represented.

41RF1-BP22-127 Mae 30-39 Possibly Native American From a sort.

41RF1-BP22-129 Male 14-17 Hispanic Well preserved and complete.

41RF1-BP23-023 Male 25-34 Native American From a sort, disturbed/redeposited
burial represented at least two
individuals.

41RF1-BP24-037 Mae 18.5-19.5 Possibly Native American From a sort, fractured lateral incisor.

41RF1-BP24-068 Female 3544 Native American

41RF1-BP24-080 Possibly Male 13.5-14.5 Indeterminate From a sort, highly fragmentary.

41RF1-BP24-085 Male 25-29 Possibly Hispanic From a sort.

41RF1-BP24-085A Possibly Female  15-35 Indeterminate From a sort, only dentition and
mandible.

41RF1-BP25-088 Indeterminate 1-2 Indeterminate

41RF1-BP25-089 Indeterminate Birth - 6 months Indeterminate

41RF1-BP26-092 Male 50+ Possibly Native American

41RF1-BP26-095 Female 25-29 Possibly Native American From a sort.

41RF1-BP26-100 Mae 25-29 Indeterminate From a sort.

41RF1-BP26-100A Female 25-34 Indeterminate From a sort.
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Osteological Analyses: Section C: Individual Burials

Table C-1. Continued...

Mission Nuestra Seitora del Refugio

COMPID Sex Age Ancestry Comments

41RF1-BP26-101 Female 40-50 Indeterminate Well preserved, fragmentary.

41RF1-BP26-103 Indeterminate 15-25 Indeterminate

41RF1-BP26-104 Indeterminate 9.5-125 Indeterminate Very fragmentary.

41RF1-BP26-111 Female 60+ Possibly Native American Osteoporosis.

41RF1-BP26-113 Female 20-24 Possibly Native American From a sort.

41RF1-BP26-114 Indeterminate 6.5-7.5 Indeterminate From a sort, very fragmentary.

41RF1-BP26-119 Male 25-30 Possibly Hispanic Traumatic death - crania and
dental fractures, also congenital hip
dislocation.

41RF1-BP26-119A Male 20-30 Possibly Native American From a sort, appendicular elements
mixed with BP26-119.

41RF1-BP26-120 Male 50+ Native American From a sort, partial skeleton,
fragmentary.

41RF1-BP26-122 Female 20-29 Native American From a sort, good preservation.

41RF1-BP26-123 Female 20-29 Possibly Native American From a sort, fair preservation.

41RF1-BP26-125 Male 30-35 Possibly Hispanic

41RF1-BP26-126 Male 45-60 Native American Fragmentary.

41RF1-BP26-128 Female 20-29 Possibly Native American From a sort.

41RF1-BP26-130 Male 20-25 Possibly Native American From a sort.

41RF1-BP26-130A Female 15-35 Possibly Native American From a sort.

41RF1-BP26-131 Male 20-29 Possibly Native American From a sort.

41RF1-BP27-098 Male Birth- 6 months  Possibly Native American Robust for age, very fragmentary,
but mostly complete.

41RF1-BP28-096 Indeterminate Birth - 6 months  Indeterminate Moderately complete, very
fragmentary infant.

41RF1-BP28-099 Indeterminate 15-25 Indeterminate Highly fragmented and incompl ete.

41RF1-BP30-024 Male 40-44 Possibly Hispanic From a sort.

41RF1-BP30-102 Female 30-40 Native American/Hispanic  From a sort.

41RF1-BP30-118 Female 20-24 Hispanic From a sort, very incomplete.

41RF1-BP31-105 Female 35-45 Possibly Native American

41RF1-BP31-110 Mae 15-35 Indeterminate Very incomplete, quite robust.

41RF1-BP32-029 Possibly Male 35+ Indeterminate Very incomplete, hit by pipe trench.

41RF1-BP33-115 Possibly Male 15-35 Indeterminate Fragmented Ieft leg bones only.

41RF1-BP34-106 Male 25-34 Indeterminate From a sort.

41RF1-BP34-106A Mae 50-54 Possibly Native American From a sort.

41RF1-BP34-106B Male 15-35 Indeterminate From a sort, lose elements grouped
together based on pathological
condition.

41RF1-BP34-108 Indeterminate 2.5-35 Indeterminate From a sort.

41RF1-BP34-108A Indeterminate 4555 Indeterminate From a sort.

41RF1-BP35-134 Male 30-40 Hispanic Antemortem gunshot trauma to right
distal femur. Green staining from
buttons on ventral sacrum, and
prox. R tibia.

41RF1-BP36-132 Possibly Male 15-17 Indeterminate

41RF1-BP36-133 Male 21-29 Indeterminate

41RF1-BP36-135 Male 25-29 Possibly Native American

41RF1-BP37-137 Indeterminate 9.5-11.5 Indeterminate In situ partial skeleton, upper half
removed in trench, mixed with
41RF1-BP37-138.

41RF1-BP37-138 Indeterminate 25-35 Indeterminate Associated with burial
41RF-BP37-137.

41RF1-BP38-136 Indeterminate 4555 Possibly Hispanic Very fragmentary, but complete,
next to “altar.”

41RF1-BP39-139 Probable Female Probable Older Indeterminate Extremely poor condition. Estimates

Adult (35+) based on photograph of in situ burial.
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Mission Nuestra Sefiora del Refugio

Table C-2. List of ossuary elements

Osteological Analyses: Section C: Individual Burials

COMPID Sex Age Ancestry
41RF1-BPOO-FO1L Male Adult Indeterminate
41RF1-BPO0-FO1R Mae Young Adult Indeterminate
41RF1-BPOO-FO2L Indeterminate Adult Indeterminate
41RF1-BPO0-FO2R Mae Adult Indeterminate
41RF1-BP00-FO3R Indeterminate Young Adult Indeterminate
41RF1-BPO0-HO1L Indeterminate Adult Indeterminate
41RF1-BPO0-HO2L Indeterminate Adult Indeterminate
41RF1-BPO0-RO1L Indeterminate Adult Indeterminate
41RF1-BPO0-TO1R Indeterminate Adult Indeterminate
41RF1-BP00-V01C Indeterminate 0.5-1.5 Months Indeterminate
41RF1-BP0O4-BO1R Indeterminate Adult Indeterminate
41RF1-BP0O4-FO1L B Male Old Adult Indeterminate
41RF1-BP04-FO1RB Male Old Adult Indeterminate
41RF1-BP0O4-FO2L Possibly Female Young Adult Indeterminate
41RF1-BP0O4-FO2RA Female Young Adult Possibly Native
American
41RF1-BP04-HO1RC Indeterminate Birth - 6 months Indeterminate
41RF1-BP04-RO1RC Indeterminate Birth - 6 months Indeterminate
41RF1-BPO4-TO1RA Female Y oung Adult Possibly Native
American
41RF1-BPO4-U01L Possibly Female Young Adult Indeterminate
41RF1-BP0O4-X01R Indeterminate Young Adult Indeterminate
41RF1-BP0O5-BO1L Possibly Female Young Adult Indeterminate
41RF1-BPO5-BO1R Mae Young Adult Indeterminate
41RF1-BPO5-FO1LA Possibly Female Young Adult Native American
41RF1-BPO5-FO1R Mae Young Adult Indeterminate
41RF1-BPO5-FO2RA Possibly Female Young Adult Native American
41RF1-BP05-101L Male Young Adult Indeterminate
41RF1-BPO5-101R Mae Young Adult Indeterminate
41RF1-BPO5-102L Mae Young Adult Indeterminate
41RF1-BPO5-102R Female Young Adult Indeterminate
41RF1-BPO5-103L Female Young Adult Indeterminate
41RF1-BP05-M01C Possibly Male Old Adult Indeterminate
41RF1-BPO5-PO1L Possibly Male Young Adult Indeterminate
41RF1-BP05-PO1R Possibly Male Old Adult Indeterminate
41RF1-BP05-PO2R Possibly Male Young Adult Indeterminate
41RF1-BP05-R01LB Mae Young Adult Indeterminate
41RF1-BP05-R0O2L Possibly Female Young Adult Indeterminate
41RF1-BP05-S01C Indeterminate Young Adult Indeterminate
41RF1-BP05-S02C Indeterminate Young Adult Indeterminate
41RF1-BP05-U01L Male Young Adult Indeterminate
41RF1-BP0O5-U02LB Mae Young Adult Indeterminate
41RF1-BP05-U03L Female Young Adult Indeterminate
41RF1-BP0O5-V01C Possibly Male Young Adult Indeterminate
41RF1-BP05-X01L Indeterminate Young Adult Possibly Native
American
41RF1-BPO7-TO1L Possibly Male 13-17 Years Indeterminate
41RF1-BPO7-TO1R I ndeterminate 4-6 Years Indeterminate
41RF1-BP09-UO1IR Female Young Adult Indeterminate
41RF1-BP13-HO1L Male Young Adult Indeterminate
41RF1-BP13-HO1R Possibly Male Young Adult Indeterminate
41RF1-BP13-M01C Mae Young Adult Native American
41RF1-BP16-BO1R Male Adult Indeterminate
41RF1-BP16-101L Indeterminate Adult Indeterminate
41RF1-BP16-PO1L Male Adult Indeterminate
41RF1-BP16-V01C Possibly Female Young Adult Indeterminate
41RF1-BP17-FO1L Indeterminate Young Adult Indeterminate
41RF1-BP17-RO1R Possibly Male Young Adult Indeterminate
41RF1-BP20-FO1L Indeterminate Birth - 6 months Indeterminate
41RF1-BP20-U01L Indeterminate Birth - 6 months Indeterminate
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Osteological Analyses: Section C: Individual Burials

Table C-2. Continued...

Mission Nuestra Seitora del Refugio

COMPID Sex Age Ancestry
41RF1-BP22-BO1L Indeterminate Birth - 6 months Indeterminate
41RF1-BP22-BO1R Indeterminate Birth - 6 months Indeterminate
41RF1-BP22-B0O2L Indeterminate Birth - 6 months Indeterminate
41RF1-BP22-BO3L Indeterminate Birth - 6 months Indeterminate
41RF1-BP22-FO1R Possibly Mae Y oung Adult Indeterminate
41RF1-BP22-HO1L Female Young Adult Indeterminate
41RF1-BP22-101R Female Old Adult Indeterminate
41RF1-BP22-M01C Indeterminate Old Adult Indeterminate
41RF1-BP22-RO1L Indeterminate Birth - 6 months Indeterminate
41RF1-BP22-S01C Possibly Female Old Adult Indeterminate
41RF1-BP22-S02C Possibly Male Adult Indeterminate
41RF1-BP23-HO1LA Possibly Female Y oung Adult Indeterminate
41RF1-BP23-RO1LA Possibly Female Young Adult Indeterminate
41RF1-BP23-UO1LA Possibly Female Young Adult Indeterminate
41RF1-BP23-U02L Indeterminate Y oung Adult Indeterminate
41RF1-BP26-BO1L Indeterminate Indeterminate Indeterminate
41RF1-BP26-BO1RC Possibly Mae Young Adult Indeterminate
41RF1-BP26-B02LC Possibly Male Y oung Adult Indeterminate
41RF1-BP26-FO1L Indeterminate Young Adult Indeterminate
41RF1-BP26-HO1L Indeterminate Adult Indeterminate
41RF1-BP26-HO2L Male Adult Indeterminate
41RF1-BP26-101LA Mae Old Adult Indeterminate
41RF1-BP26-101R Male Old Adult Indeterminate
41RF1-BP26102L Indeterminate Adult Indeterminate
41RF1-BP26-102RA Male Old Adult Indeterminate
41RF1-BPBP26-103L Mae Old Adult Indeterminate
41RF1-BP26-103R Male Old Adult Indeterminate
41RF1-BP26-104L B Female Y oung Adult Indeterminate
41RF1-BP26-104RB Female Young Adult Indeterminate
41RF1-BP26-105R Female Young Adult Indeterminate
41RF1-BP26-TO1R Indeterminate Adult Indeterminate
41RF1-BP26-UO1R Possibly Male Adult Indeterminate
41RF1-BP30-FO1R Possibly Mae Y oung Adult Indeterminate
41RF1-BP30-HO1L Indeterminate Old Adult Indeterminate
41RF1-BP32-BO1LA Indeterminate Birth - 2 Years Indeterminate
41RF1-BP32-FO1LA Indeterminate Birth - 6 months Indeterminate
41RF1-BP32-HO1L Possibly Male Old Adult Indeterminate
41RF1-BP34-FO1L Mae Y oung Adult Indeterminate
41RF1-BP34-RO1LA Indeterminate Young Adult Indeterminate
41RF1-BP34-S01C Indeterminate Y oung Adult Indeterminate
41RF1-BP34-UO1LA Indeterminate Young Adult Indeterminate
41RF1-BP36-FO1L Indeterminate Birth - 6 months Indeterminate
41RF1-BP39-FO1R Mae Adult Possibly Native
American
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Mission Nuestra Sefiora del Refugio

Osteological Analyses

Osteological Analyses: Section D: Bone Inventory

Section D

Bone Inventory

In this section, bone counts and comparison of Refugio with
Rooms 17 and 26 from Mission San Juan Capistrano are
presented. Inventory of each element was taken according
to previously discussed methods. Tables D-1 through D-8
provide bone counts of the adult cranial bones (frontal,
parietal, occipital, temporal, and zygomatic), axial el ements
(sternum, scapula, clavicle, and os coxa), long bones
(humerus, radius, ulna, femur, tibia, and fibula) and foot
bones (talus and cal caneus). Inventory of thejoint surfaces
is also presented. All bone counts are presented by age
and site.

Overdll, the Refugio series represents a greater number of
individualsand proportionatel y agreater number of elements
as seen in the tables. While occurring more frequently
(Table D-1), cranial remains are considerably more
fragmentary in the Refugio series when compared to the

The postcranial skeletal inventories of adults are presented
in Tables D-2 through D-8. Thesetables provideinventories
by sex and age group for each of the three groups. Table D-
2 provides the inventory for elements of the axial skeleton
and non long bones (excluding the small bones of the hand
and foot). Thetableincludesthe number of bones complete
and partial. Tables D-3 through D-8 provide the inventory
of the long bones. These tables include the presence and
completeness of the proximal and distal joint surfaces. The
long bone diaphyses are divided into thirds and counts are
presented by side. As with the cranial inventory, the
postcrania inventories reflect the larger sample size of the
Refugio serieswhen compared to the two samplesfrom San
Juan Capistrano.

Tables D-9 through D-15 present the cranial and long bone
inventory for infants and children. The samples include

San Juan Capistrano samples. Refugio and Rooms 17 and 26 from San Juan Capistrano.
Table D-1. Cranial bone inventory by age and sex
SEX/ SAMPLE FRONTAL PARIETAL OCCIPITAL TEMPORAL ZYGOMATIC MAXILLA MANDIBLE]
AGE L R R L R L R
C P C P C P C P C P C P C P C P C P C P C P
REFUGIO 8 12 4 14 3 16 6 15 5 13 5 14 9 5 9 7 3 11 4 12 8 13
Males | CAPISTRANO
15-34 ROOM 17 4 1 4 1 5 0 3 2 4 1 3 1 5 0 2 0 5 0 4 0 3 3
CAPISTRANO
ROOM 26 7 1 8 0 6 2 7 1 6 1 7 0 5 1 7 1 6 1 7 1 3 0
REFUGIO 5 13 6 15 6 14 6 10 7 13 8 11 11 2 11 3 4 14 4 12 9 8
Males | CAPISTRANO
35+ ROOM 17 8 2 8 2 8 2 5 4 6 4 4 4 3 0 3 1 5 0 4 0 3 4
CAPISTRANO
ROOM 26 6 1 7 0 4 3 5 2 6 0 7 0 6 0 6 0 6 2 5 3 4 2
REFUGIO 3 17 7 12 5 14 2 17 8 9 6 13 6 8 3 8 3 8 6 6 4 13
Females| CAPISTRANO
15-34 ROOM 17 5 1 3 3 4 2 3 3 3 0 4 2 4 0 3 0 5 0 4 0 4 4
CAPISTRANO
ROOM 26 7 1 6 1 6 3 7 2 5 0 7 0 4 1 4 1 6 3 7 2 5 1
REFUGIO 3 5 1 10 3 6 3 9 3 6 2 7 5 2 5 1 0 8 1 8 4 5
Females| CAPISTRANO
35+ ROOM 17 3 0 3 0 4 0 3 1 2 0 2 1 1 1 2 1 5 0 4 0 3 4
CAPISTRANO
ROOM 26 5 0 3 2 3 2 3 1 2 1 2 3 3 0 3 0 3 0 3 0 3 0
REFUGIO 19 48 18 52 17 51 17 52 23 42 21 46 | 31 17 28 20 10 42 15 40 25 41
Total* | CAPISTRANO
ROOM 17 20 4 18 6 21 4 14 10 15 5 13 8 13 1 10 2 15 8 12 7 13 15
CAPISTRANO
ROOM 26 25 3 24 3 19 10 22 6 19 2 23 3 18 2 20 2 21 6 22 6 15 3

Key: C = complete bone; P = partial bone

*Count reflects inclusion of adults unidentified as to either age and/or sex.
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Osteological Analyses: Section D: Bone Inventory Mission Nuestra Seitora del Refugio

Table D-2. Postcranial bone inventory by age and sex

STERNAL
SEX/ SAMPLE MANUBRIUM BODY SCAPULA CLAVICLE INNOMINATE
AGE L R L R L R

C P | c P | c P _cC P | c P _cC P | c P _cC P
REFUGIO 4 9 6 11 | 1 18 1 19 | 7 9 6 13 | 2 19 2 17
Males | CAPISTRANO
15-34 ROOM 17 2 0 1 0 1 1 1 0 1 1 2 0 1 2 0 3
CAPISTRANO
ROOM 26 3 0 1 1 1 3 3 3 4 0 6 1 3 4 3 6
REFUGIO 2 7 1 8 o 19 o0 15| 7 9 6 9 5 18 4 22
Males | CAPISTRANO
35+ ROOM 17 1 1 0 2 2 1 2 0 1 1 2 0 2 1 2 2
CAPISTRANO
ROOM 26 2 0 2 2 2 2 2 4 5 1 4 0 3 4 5 2
REFUGIO 3 4 2 9 2 12 2 15| 7 12 7 10| 6 8 7 12
Females | CAPISTRANO
15-34 ROOM 17 4 0 4 0 1 2 2 1 1 1 2 0 1 1 1 3
CAPISTRANO
ROOM 26 3 0 4 0 1 4 2 3 5 0 5 0 3 3 2 4
REFUGIO 0 3 0 2 o 1 o0 10| 3 6 4 5 0 9 2 8
Females | CAPISTRANO
35+ ROOM 17 3 0 1 1 1 1 1 1 1 1 2 0 1 2 2 1
CAPISTRANO
ROOM 26 3 1 2 1 0 3 1 3 3 1 4 0 3 1 3 1
REFUGIO 9 28| 9 3 | 3 6 3 59 | 24 3 23 3 | 13 56 15 59
CAPISTRANO
Total* ROOM 17 0 1 6 3 5 5 6 2 8 4 10 3 5 6 5 9
CAPISTRANO
ROOM 26 u_ 1 9 4 4 12 8 13|17 2 19 1 | 12 12 13 13

Key: C = complete bone; P = partial bone
*Count total reflectsinclusion of adults unidentified as to either age and/or sex.

Table D-2. Continued...

SEX/ SAMPLE ACETABULUM SACRUM PATELLA TALUS CALCANEUS
AGE L R L R L R L R
C P C P C P C P C P C P C P C P C P
REFUGIO 5 12 2 12 2 15 | 18 1 12 1 14 5 15 3 12 6 10 8
Males | CAPISTRANO
15-34 ROOM 17 1 1 2 1 1 0 2 0 2 0 3 0 3 0 3 0 3 0
CAPISTRANO 5 3
ROOM 26 4 3 4 4 3 0 3 0 6 0 5 0 6 0 5 0
REFUGIO 7 11 5 14 1 20 8 4 10 3 11 2 11 2 8 4 7 5
Males | CAPISTRANO
35+ ROOM 17 1 1 3 2 4 0 3 0 3 0 4 0 6 0 2 3 3 0
CAPISTRANO
ROOM 26 4 1 4 2 0 5 4 0 4 0 6 0 5 0 5 1 6 0

REFUGIO 4 5 7 4 2 10 | 10 2 12 2 8 3 11 3 7 5 6 7
Females | CAPISTRANO

15-34 ROOM 17 1 1 3 1 1 1 2 0 3 1 5 0 5 0 3 0 4 0
CAPISTRANO

ROOM 26 3 0 1 3 2 3 4 0 3 0 5 1 6 0 7 0 8 0

REFUGIO 1 5 2 6 0 9 7 0 4 1 6 2 7 0 2 7 2 6
Females | CAPISTRANO

35+ ROOM 17 2 1 2 1 2 1 3 0 1 0 1 0 2 0 1 0 1 0
CAPISTRANO

ROOM 26 2 0 0 2 0 1 3
REFUGIO 17 33 16 36 5 58 | 43
Total* CAPISTRANO
ROOM 17 5 4 10 5 8 2 10 0 9 1 13 0 16 0 9 3 11 0
CAPISTRANO
ROOM 26 13 4 9 11 7 12 | 14 0 14 0 19 1 18 0 21 1 22 0

Key: C = complete bone; P = partial bone
*Count total reflectsinclusion of adults unidentified as to either age and/or sex.

38 7 39 12 4 8 29 2 25 26
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Table D-3. Bone inventory by age and sex of the diaphyses and joint surfaces of the humerus

PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE PROXIMAL MIDDLE DISTAL SURFACE
AGE L R L R L R L R L R
C P C P C P C P

REFUGIO 11 9 9 11 17 19 19 17 23 21 |18 6 11 9

Males CAPISTRANO

15-34 ROOM 17 4 0 2 0 5 4 7 4 6 5 4 0 4 1
CAPISTRANO
ROOM 26 5 1 6 1 6 7 7 7 6 8 4 2 6 2

REFUGIO 4 8 7 4 13 12 17 13 15 14 |13 6 9 7

Males CAPISTRANO

35+ ROOM 17 3 1 4 0 8 5 7 3 9 3 8 1 2 0
CAPISTRANO
ROOM 26 5 0 6 1 5 9 6 9 4 7 4 1 6 1

REFUGIO 8 5 10 3 14 13 18 18 20 17 |12 6 10 5

Females CAPISTRANO 4 1 5 1
15-34 ROOM 17 7 0 3 0 8 5 6 8 7 9
CAPISTRANO 5 0 4 3
ROOM 26 5 1 5 0 6 6 8 6 7 8
REFUGIO 3 5 4 5 7 7 9 10 9 10 6 3 7 4
Females CAPISTRANO
35+ ROOM 17 3 0 1 1 3 2 3 2 3 2 3 0 2 0
CAPISTRANO
ROOM 26 3 1 5 0 4 5 4 5 4 5 4 0 4 0

REFUGIO 21 28 31 25 51 53 66 59 71 63 | 50 22 38 25

CAPISTRANO
Total* ROOM 17 17 1 10 1 24 16 23 17 25 9 |19 2 13 2

CAPISTRANO
ROOM 26 18 3 22 2 21 27 21 28 21 28 |17 3 20 6

Key: C = Complete bone diaphysis, P = partia diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-4. Bone inventory by age and sex of the diaphyses and joint surfaces of the radius

PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE PROXIMAL MIDDLE DISTAL SURFACE
AGE L R L R L R L R L R
C P C P C P C P
REFUGIO 14 7 6 2| 20 18 18 20 19 17 | 16 4 11 4
Males CAPISTRANO
15-34 ROOM 17 3 0 3 1 3 3 3 1 1 3 1 0 3 1
CAPISTRANO
ROOM 26 6 1 5 0 8 6 8 6 7 6 5 1 5 0
REFUGIO 14 4 12 4| 15 13 15 13 9 9 9 4 12 2
Males CAPISTRANO
35+ ROOM 17 3 0 6 0 4 7 4 7 3 7 3 0 4 1
CAPISTRANO
ROOM 26 6 1 6 0 8 7 7 6 6 5 5 0 5 0
REFUGIO 10 6 14 2| 19 14 21 18 20 15 9 6 13 1
Females CAPISTRANO
15-34 ROOM 17 1 1 3 0 2 5 4 4 2 5 2 0 5 0
CAPISTRANO
ROOM 26 5 0 5 0 9 7 8 9 6 7 6 0 4 1
REFUGIO 6 3 5 4 7 9 9 8 6 7 6 1 6 4
Females CAPISTRANO
35+ ROOM 17 3 0 2 0 4 3 3 2 2 1 4 0 1 0
CAPISTRANO
ROOM 26 4 1 3 0 5 4 5 5 6 5 5 0 4 0
REFUGIO 46 20 47 12| 63 55 66 61 55 49 | 40 15 42 12
CAPISTRANO
Total* ROOM 17 10 1 14 1| 13 18 14 14 8 16 | 10 0 13 2
CAPISTRANO
ROOM 26 21 3 19 0] 30 24 28 26 25 23 | 21 1 18 1

Key: C = Complete bone diaphysis, P = partia diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-5. Bone inventory by age and sex of the diaphyses and joint surfaces of the ulna

PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE PROXIMAL MIDDLE DISTAL SURFACE
AGE L R L R L R L R L R
C P C P C P Cc P
REFUGIO 17 4 20 4 22 20 19 20 20 18 16 0 13
Males CAPISTRANO
15-34 ROOM 17 2 0 7 0 2 7 2 6 2 2 2 0 2 0
CAPISTRANO
ROOM 26 6 1 6 1 9 7 7 7 7 7 5 1 6 0
REFUGIO 15 3 14 6 18 15 18 15 15 12 10 3 14 0
Males CAPISTRANO
35+ ROOM 17 4 1 3 0 5 4 4 4 2 2 3 0 2 0
CAPISTRANO
ROOM 26 5 1 7 0 6 9 5 5 4 6 3 1 7 0
REFUGIO 17 3 10 6 20 15 20 17 19 14 11 0 8 0
Females | CAPISTRANO
15-34 ROOM 17 7 1 6 0 8 6 5 6 2 2 3 0 3 0
CAPISTRANO
ROOM 26 8 1 4 0 9 5 6 5 7 6 5 0 3 0
REFUGIO 7 3 4 6 8 9 10 9 9 8 5 1 7 2
Females | CAPISTRANO
35+ ROOM 17 4 0 3 0 4 3 2 2 2 2 2 0 1 0
CAPISTRANO
ROOM 26 4 1 2 0 5 2 5 2 5 3 3 0 3 0
REFUGIO 56 13 49 22 68 61 69 63 64 53 42 4 43 4
CAPISTRANO
Total* ROOM 17 17 2 19 0 19 20 13 18 10 10 10 0 8 0
CAPISTRANO
ROOM 26 23 4 19 1 29 23 23 19 23 22 16 2 19 0

Key: C = Complete bone diaphysis, P = partia diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-6. Bone inventory by age and sex of the diaphyses and joint surfaces of the femur

PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE PROXIMAL MIDDLE DISTAL SURFACE
AGE L R L R L R L R L R
C P C P C P Cc P
REFUGIO 21 7 20 5 23 25 21 27 21 24 13 9 16 6
Males CAPISTRANO
15-34 ROOM 17 2 1 3 1 5 8 5 4 5 6 1 2 3 2
CAPISTRANO
ROOM 26 7 2 5 1 10 7 11 7 9 9 7 1 6 2
REFUGIO 11 5 13 4 18 18 19 19 17 16 11 6 13 6
Males CAPISTRANO
35+ ROOM 17 5 1 2 2 9 5 8 6 7 6 5 2 5 1
CAPISTRANO
ROOM 26 7 2 8 1 9 10 9 10 9 10 6 2 7 2
REFUGIO 15 2 14 3 18 18 22 23 17 20 8 11 9 11
Females | CAPISTRANO
15-34 ROOM 17 5 1 6 0 8 8 8 7 8 5 4 0 3 0
CAPISTRANO
ROOM 26 5 1 3 1 7 6 7 5 5 5 3 2 2 2
REFUGIO 6 4 6 3 10 9 10 10 7 9 2 8 2 7
Females | CAPISTRANO
35+ ROOM 17 3 0 1 3 3 5 2 5 2 6 1 1 3 1
CAPISTRANO
ROOM 26 2 0 2 1 3 3 4 3 4 3 3 1 3 0
REFUGIO 53 18 54 15 71 72 75 80 63 70 34 34 40 30
CAPISTRANO
Total* ROOM 17 15 3 12 6 25 26 23 22 22 23 11 5 14 4
CAPISTRANO
ROOM 26 21 5 18 4 29 26 31 25 27 27 19 6 18 6

Key: C = Complete bone diaphysis, P = partial diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-7. Bone inventory by age and sex of the diaphyses and joint surfaces of thetibia

PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE PROXIMAL MIDDLE DISTAL SURFACE
AGE L R L R L R L R L R
C P C P C P C P
REFUGIO 17 3 15 6 21 21 21 20 19 21 20 3 21
Males CAPISTRANO
15-34 ROOM 17 2 1 4 0 4 4 5 4 4 5 4 0 3 1
CAPISTRANO
ROOM 26 7 0 7 0 5 7 6 8 5 7 4 0 7 0
REFUGIO 9 10 9 9 17 17 19 18 16 17 14 2 10 5
Males CAPISTRANO
35+ ROOM 17 2 1 5 4 7 10 6 6 10 10 8 1 8 0
CAPISTRANO
ROOM 26 7 1 5 1 8 8 7 8 8 8 8 0 8 1
REFUGIO 6 10 4 13 18 18 17 21 16 19 11 3 12 5
Females CAPISTRANO
15-34 ROOM 17 5 0 4 0 5 6 4 7 5 7 5 0 7 0
CAPISTRANO
ROOM 26 3 4 3 2 7 6 6 7 6 6 6 0 4 0
REFUGIO 3 5 3 5 10 9 11 10 8 7 7 2 5 2
Females CAPISTRANO
35+ ROOM 17 2 0 2 0 2 2 2 2 2 2 2 0 2 0
CAPISTRANO
ROOM 26 4 0 2 0 4 3 4 3 4 3 4 0 3 0
REFUGIO 35 28 31 33 66 65 68 70 59 65 52 10 48 14
CAPISTRANO
Total* ROOM 17 11 2 15 4 18 22 17 19 21 24 19 1 20 1
CAPISTRANO
ROOM 26 21 5 17 3 24 24 23 26 23 24 22 0 22 1

Key: C = Complete bone diaphysis, P = partial diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-8. Bone inventory by age and sex of the diaphyses and joint surfaces of the fibula

SEX/ SAMPLE PROXIMAL MIDDLE DISTAL
AGE L R L R L R
REFUGIO 21 18 24 18 20 19
Males CAPISTRANO
15-34 ROOM 17 3 4 4 4 3 2
CAPISTRANO
ROOM 26 3 6 5 8 4 7
REFUGIO 16 15 18 16 16 16
Males CAPISTRANO 6 6
35+ ROOM 17 5 4 5 5
CAPISTRANO 9 8
ROOM 26 7 4 8 6
REFUGIO 15 14 18 17 17 15
Females CAPISTRANO 3 5
15-34 ROOM 17 4 5 3 5
CAPISTRANO 8 6
ROOM 26 6 6 6 9
REFUGIO 9 8 9 8 7 8
Females CAPISTRANO
35+ ROOM 17 3 2 3 2 4 3
CAPISTRANO
ROOM 26 6 2 5 3 3 3
REFUGIO 61 57 70 59 60 58
CAPISTRANO
Total ROOM 17 15 15 15 16 16 16
CAPISTRANO
ROOM 26 22 18 26 23 22 27

Key: C = Complete bone diaphysis, P = partia diaphysis
*Count total reflectsinclusion of adults unidentified as to either age and/or sex
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Table D-10. Humerus diaphyses inventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 9 8 13 13 9 12
CAPISTRANO

Birth-0.5 ROOM 17 8 11 11 14 12 17
CAPISTRANO

ROOM 26 2 2 3 0 1 0

REFUGIO 2 4 3 4 3 3
CAPISTRANO

1-4 ROOM 17 2 3 3 4 3 5
CAPISTRANO

ROOM 26 2 1 2 1 1 0

REFUGIO 1 2 1 2 1 2
CAPISTRANO

5-9 ROOM 17 1 1 1 3 2 3
CAPISTRANO

ROOM 26 2 0 2 1 2 1

REFUGIO 3 1 2 1 2 1
10-14 CAPISTRANO

ROOM 17 0 0 0 0 0 0
CAPISTRANO

ROOM 26 1 1 1 1 1 1

REFUGIO 15 15 19 20 15 18
Total CAPISTRANO

ROOM 17 11 15 15 21 17 25
CAPISTRANO

ROOM 26 7 4 8 3 5 2
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Table D-11. Radius diaphyses inventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 10 7 14 10 12 8
CAPISTRANO

Birth-0.5 ROOM 17 7 9 10 11 12 11
CAPISTRANO

ROOM 26 3 2 2 1 3 0

REFUGIO 2 1 5 3 2 1
CAPISTRANO

1-4 ROOM 17 2 4 10 11 3 4
CAPISTRANO

ROOM 26 3 2 3 6 2 5

REFUGIO 1 0 1 0 1 1
CAPISTRANO

5-9 ROOM 17 1 1 10 11 1 1
CAPISTRANO

ROOM 26 2 0 1 0 0 0

REFUGIO 0 1 1 3 3 2
CAPISTRANO

10-14 ROOM 17 0 0 10 11 0 0
CAPISTRANO

ROOM 26 1 1 2 1 2 1

REFUGIO 13 9 21 16 18 12
CAPISTRANO

Total ROOM 17 10 14 10 11 16 16
CAPISTRANO

ROOM 26 9 5 8 8 7 6
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Table D-12. Ulna diaphyses inventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 15 13 14 13 8 7
CAPISTRANO

Birth-0.5 ROOM 17 9 10 9 9 7 7
CAPISTRANO

ROOM 26 3 3 0 2 0 0

REFUGIO 2 2 4 1 1 1
CAPISTRANO

1-4 ROOM 17 4 6 4 6 2 3
CAPISTRANO

ROOM 26 0 1 0 0 0 1

REFUGIO 0 0 1 0 2 1
CAPISTRANO

5-9 ROOM 17 0 1 0 1 0 1
CAPISTRANO

ROOM 26 2 0 1 1 0 1

REFUGIO 3 1 2 4 0 3
CAPISTRANO

10-14 ROOM 17 0 0 0 0 0 0
CAPISTRANO

ROOM 26 2 1 2 1 2 1

REFUGIO 20 16 21 18 11 12
CAPISTRANO

Total ROOM 17 13 17 13 16 9 11
CAPISTRANO

ROOM 26 7 5 3 4 2 3

28



Mission Nuestra Sefiora del Refugio Osteological Analyses: Section D: Bone Inventory

Table D-13. Femur diaphysesinventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 16 1 19 12 8 6
CAPISTRANO

Birth-0.5 ROOM 17 13 16 13 13 13 12
CAPISTRANO

ROOM 26 0 0 0 1 2 2

REFUGIO 5 5 6 8 5 2
CAPISTRANO

1-4 ROOM 17 4 5 5 5 4 4
CAPISTRANO

ROOM 26 3 3 0 1 0 0

REFUGIO 3 2 3 2 0 2
CAPISTRANO

5-9 ROOM 17 1 1 1 1 1 1
CAPISTRANO

ROOM 26 1 2 1 2 1 2

REFUGIO 0 1 2 2 3 3
CAPISTRANO

10-14 ROOM 17 0 0 0 0 0 0
CAPISTRANO

ROOM 26 3 3 3 3 3 3

REFUGIO 24 19 30 24 16 13
CAPISTRANO

Total ROOM 17 18 22 19 19 18 17
CAPISTRANO

ROOM 26 7 8 4 7 6 7
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Table D-14. Tibia diaphyses inventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 8 7 12 9 6 5
CAPISTRANO

Birth-0.5 ROOM 17 13 12 1 12 12 12
CAPISTRANO

ROOM 26 0 1 0 2 0 0

REFUGIO 3 3 3 3 1 1
1-4 CAPISTRANO

ROOM 17 3 4 3 4 2 3
CAPISTRANO

ROOM 26 2 5 2 4 2 1

REFUGIO 2 1 0 0 0 1
CAPISTRANO

5-9 ROOM 17 2 2 1 2 1 1
CAPISTRANO

ROOM 26 1 1 1 1 1 0

REFUGIO 5 3 3 2 2 1
CAPISTRANO

10-14 ROOM 17 0 0 0 0 0 0
CAPISTRANO

ROOM 26 3 3 3 3 3 3

REFUGIO 18 14 19 14 9 8
CAPISTRANO

Total ROOM 17 18 18 15 18 15 16
CAPISTRANO

ROOM 26 6 10 6 10 6 4

Note: Count reflects inclusion of subadults unidentified as to specific age range
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Table D-15. Fibula diaphyses inventory for infants and children

AGE SAMPLE PROXIMAL MIDDLE DISTAL

L R L R L R

REFUGIO 6 6 12 8 6 7
CAPISTRANO

Birth-0.5 ROOM 17 7 5 9 5 9 5
CAPISTRANO

ROOM 26 0 0 1 2 1 2

REFUGIO 2 2 2 2 2 2
CAPISTRANO

1-4 ROOM 17 3 1 4 2 2 2
CAPISTRANO

ROOM 26 3 3 2 4 2 6

REFUGIO 1 1 1 2 1 1
CAPISTRANO

5-9 ROOM 17 2 1 0 1 2 1
CAPISTRANO

ROOM 26 1 0 1 0 1 1

REFUGIO 1 1 4 2 2 2
CAPISTRANO

10-14 ROOM 17 0 0 0 0 0 0
CAPISTRANO

ROOM 26 3 3 3 3 3 3

REFUGIO 10 10 19 14 11 12
CAPISTRANO

Total ROOM 17 12 7 15 8 13 8
CAPISTRANO

ROOM 26 7 6 7 9 7 12
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Section E

Demography

In this section, we describe and compare the demographic
structure of skeletal sample as derived from our analysis
and the recorded burial sample as interpreted from various
historical documents associated with Mission Nuestra
Sefiora del Refugio (Oberste 1942). The Refugio burial
sampleoffersarare opportunity to compare archaeol ogically
derived skeletal datato historical records. Both skeletal data
and historic records are far from ideal, and numerous
problems exist in these samples. However, each sample
provides a unique picture of life at the Refugio mission.
Comparisons are based on a series of demographic
parameters as derived from the analysis of each datasource.
This section includes: Methods, Sample Descriptions,
Mortality Modelsand Results, Discussion, and Conclusion.
CAR staff compiled the Burial Record data utilizing
Oberste's (1942) history of the mission supplemented by
the 1810 census. The skeletal datais derived directly from
our analysis. Finally, the age-at-death profile from the
Refugio skeletal dataiscompared to the profile derived from
skeletal datafrom San Juan Capistrano. For thiscomparison
we utilized age data published by Humphreys (1971), which
focuses on the eighteenth-century Coahuiltecan Mission
popul ation.

Methods

We compiled the skeletal data based on age range and sex.
Basic vital statistics were calculated including sex ratios
and adult to juvenileratios (Buikstraand Konigsberg 1985).
Similar dataweredistilled from theburial records. Theburial
records provide good information for juvenilesand typically
identify the sex of the deceased. However, adult ages are
frequently missing. These individuals (n=30) were ssimply
assumed to be adults and an age range of 15 to 100 years
was utilized in the demographic reconstruction.

Comparisons of the skeletal data and burial record were
based on the vital statistics as well as on the estimated
survivorship and hazard function for each sample. To
facilitate the comparison of the survivorship and mortality
hazard, parameters of these functions (i.e., Siler or
Gompertz) were modeled with MLE (Holman 2000). MLE
is a programming language for estimating parameters
of likelihood models, especially survival models
(Holman 2000:1). In our analysis of the skeletal sample,
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general age ranges (not the specific age codes within the
aging system) were utilized to model the age-at-death
distributions. Thelarge age ranges were selected to provide
a less biased age-at-death distribution as compared to the
restricted one to five year age ranges associated with the
specific age codes. For the data from the mission burial
record, specific ages were bracketed by one to six months
for the subadults and one year for the adults. For the adults
of unknown age in the buria record, we assigned an age
range of 15 to 100 years.

Using MLE, afour-parameter Siler model as specified below
was model ed to examine the entire age-at-death distribution
of both the burial records and the skeletal sample.

S(a) = expg %(1- € b1a)+%(1- &)
1 3 (%)
h(a) =aleXp(' bla)+a3 eXp(bsa)

Hereaisarandom variate representing an exact age at desth,
a, and b, are parameters that represent the juvenile
component of mortality, and a, and b, represent the
senescent component (Wood et al. 1992). The baseline
hazard parameter (a,) isexcluded in thisanalysis given that
the parameter is rarely estimable from paleodemographic
data (Konigsberg, personal communication).

A two-parameter Gompertz model as specified below was
employed to examine the adult and sex mortality and
survivorship.

S(a) = expg% (1- eba)g
é o}

h(a) =a exp(ba)

Hereaisarandom variate representing an exact age at desth,
and a and b represent the scale and shape parameters,
respectively (Holman 2000).

Statistical tests consisted of basic Chi-Square Test of
Similarity of the sex and age ratios and Likelihood Ratio
Tests of the modeled functions. If the functions were
significantly different, then the modeled functions and
parameterswere examined in an effort to identify the sources
of the difference.



Osteological Analyses: Section E: Demography

Sample Descriptions

The burial record sample consists of 125 individuals in
ranging age from newborn (or stillborn) to 80. Thereare 54
aged subadults (<15 years) inthe sample. Threeindividuals
aresimply identified as children, and we assigned an age of
3 to 15 years to these individuals within our MLE model.
Subadults represent roughly 46 percent of individuals
recorded in the mission documents. The remaining 68
individuals are adults of which 36 have ages. An examination
of the known age adults reveals moderate age heaping at
the decade nodes (e.g., 40, 50, and 70), especialy in the
older adults (see Figure E-1). This pattern suggeststhat most
adult ages are estimates rather than known ages. Such a
pattern would be consistent with the history of the mission
given that most of the adult Native American inhabitants of
the mission were born prior to significant interaction with
the Spanish mission system. Thesex ratio for theentire burial
record is 1.8 (see Table E-1). For adults, thisratiois2to 1
in favor of males.

The skeletal sample consists of 165 individuals ranging in
age from neonateto over 60 years. Most of theseindividuals
are fragmentary, but general age ranges could be made on
most individuals. A plot of the burials by general age class
is shown in Figure E-2. As is evident in the plot,
the distribution of burials by age is fairly consistent and
even across the entire cemetery area. Fifty-two subadults

Mission Nuestra Seitora del Refugio

(32 percent) are present in the skeletal series. Theremaining
individuals (n=113) are adults who were over 15 years old
at death. Adult age rangestypically vary from 10to 15 years.
For older adults aged greater than 50 or 60 years, age ranges
assigned extend to 100 years to account for the variability
in older age estimates. The adult sex ratio of the skeletal
seriesis 1.6. Thisvaueislower but not significantly different
from the adult ratio documented in the burial records
(X2=.51,p=.48,d.f. =1).

The age structures of the two samples appear dramatically
different with nearly half of the buria record consisting of
subadults as compared to only athird in the skeletal sample.
Detailed examination of the ages of each sample reveasthe
primary difference liesin the newborn to one-year range. In
this age cohort, infants are under-represented in the skeletal
series as compared to the burial records with one-year old
infants (0-0.9 years) representing 22 percent and 29 percent
of each sample, respectively. Therdative abundance of infants
in the burial record as compared to the skeletal series is
significant based on achi-squaretest (X?=6.47, p=.011, d.f.
=1). Following procedures recommended by Konigsberg et
al. (1989) and Bocquet-Appel and Masset (1977), two
different age ratios were calculated which are thought to
circumvent the problem of infant under-numeration (Table
E-2). Theratiosarenot significantly different, and they suggest
marked infant under-numeration in the skeletal sample as
compared to the buria record.

Frequency
w
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Figure E-1. Frequency distribution of the Adult Ages identified in the Refugio church records.

34



Mission Nuestra Seriora del Refugio

Osteological Analyses: Section E: Demography

Skeletal Burial Records
Sample (Adults) (All / Adults)

Made 72 80/48

Female 45 45/ 24

Ratio 1.6 1.8/20

Table E-1. Sex counts and ratios in the burial records and skeletal sample
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Table E-2. Juvenile to adult ratio tests

Test Skeletal Sample Burial Records
Juvenile:Adult Ratio 0.133 (14/105) 0.104 (7/67)
(5-14.9/20+)"
20+/5+° 0.827 (105/127) 0.870 (67/77)

1Bacquet-Appel and Masset (1977)
2K onigsberg et a. (1989)

Mortality Models and Results

Four different model comparisons were conducted using
MLE. First, we examined the fit of a four-parameter Siler
model to the full data sets, both the burial record and the
skeletal sample. Second, we examined the age-at-death
distributions of the two samples for those individuals three
yearsold or greater using atwo-parameter Gompertz model.
This procedure was conducted to examine the influence of
infant mortality component on the overall model. Third, sex
specific adult age-at-death distributions (>15 years) were
modeled for the skeletal sample using a two-parameter
Gompertz model. Fourth, we examine the Refugio skeletal
data to a skeletal sample from San Juan Capistrano (n=84)
described by Humphreys (1971). Finally, we examine the
Burial Record in detail examining the monthly distribution
of deaths by various population subsets (e.g., Native
American, infants, and traumatic deaths).

The fit of Siler competing hazards models converged
normally for both samples. The high percentage of infants
and low representation of mid-aged juveniles(3-10) in both
samples results in extreme values for the infant mortality

parameters (a, and b,), especially for the skeletal sample
(Table E-3). Also, the expanded standard deviation in the
adult range of the Church Record sample illustrates the
influence of the unaged adults, which were placed in the
model asranging in age from 15 to 100. These differences
result in a significant Likelihood Ratio Test (L = 18.17,
p =.0018, d.f. = 4). A plot of survivorship in Figure E-3
clearly shows these differences.

In order to test the influence of infant under-numeration in
the skeletal sample, al individuals below three yearsold at
death were excluded from both samples. Two-parameter
Gompertz models of mortality were fitted to the reduced
samples (Table E-4). The models both converged normally,
but the marked differences in age-at-death distribution
remained (Figure E-4). Survivorship is much lower in the
skeletal sample, and the Likelihood Ratio Test supportsthis
observation with avalue of 15.1 (p =.0005, d.f. =2). These
differences probably relate to a combination of factors.
Specifically, the adult age-at-death distribution based on the
church recordsismoderately muted dueto thelarge number
of unaged adults. These individuals act to flatten the adult
age-at death distribution. In addition, skeletal age-at-death

Table E-3. Parameter estimates of the Siler Model for the burial record
and skeletal samples from Refugio missiont

Par ameter Skeletal Sample | Burial Records
ag 23.94 4.62
by 144.39 14.60
asz 0.0136 0.0177
b3 0.0429 0.0208
In(L) -394.1 -356.1

tLikelihood Ratio Test: In(L) combined samples -758.8,

L =18.17, p=.0018, d.f. =

4
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Table E-4. Parameter estimates of the Gompertz Maodel for the reduced! burial record
and skeletal samples from Refugio mission?

Parameter Skeletal Sample | Burial Records
a 0.0101 0.0105
b 0.0514 0.0320
In(L) -287.5 -215.8

!For individuas over 3 years old.
2 Likelihood Ratio Test: In(L) combined samples -510.9,

L =15.1, p=.0005, d.f.=2

estimates are likely biased. Older adults are probably
under-aged as has been demonstrated with numerous
paleodemographic studies.

We also examined the age-at-death distribution differences
of the sexes within the skeletal sample. Within the skeletal
sample males out numbered females by aratio of eight to
five (1.6). Using a two-parameter Gompertz model of
mortality, male and femal e age-at-death distributions were
estimated. The parameters and the log-likelihoods of these
models are provided in Table E-5. Mortality for males and
femalesin the skeletal sample do not significantly differ (L
= 2.31, p = .315, d.f. = 2). Survivorship curves based on
these models do illustrate a common pattern evident in
sex-specific mortality (Figure E-5). In the case of the
Refugio skeletal sample, females show increased mortality
during young adult ages as compared to male. However,

older female survivorship is greater than their older male
counterparts. This pattern is consistent in the Burial
Record as well with females showing higher, but not
significant, survivorship in older age ranges (L = 2.20,
p=.333,df.=2).

A comparison of Refugio to askeletal samplefrom San Juan
Capistrano proved interesting. The Capistrano skeletal
demographic datawas derived from Humphreys (1971). For
individuals with assigned ages, one-year intervals were
incorporated in the MLE estimation. For unknown adults
and subadults, age ranges were utilized in the model (15to
100 for adults, 0 to 1 for infant, and O to 15 for general
subadult). The Siler model parameters are presented in
Table E-6. The infant mortality parameters (a, and b,) are
quite different and suggest differences in subadult
mortality between the sites. This difference is evident in
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Survivorship
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Figure E-3. Skeletal and Church Record Survivorships
bounding one standard deviation around the parameter
estimate.
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Figure E-4. Survivorship based on the reduced sample and
from a two-parameter Gompertz Model of mortality.
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Figure E-6 where the survivorship for Refugio individuals
below ten is higher than this group at Capistrano. These
differences do not hold for the adult parameters (a, and
b,), and the fit of the Siler models is not significantly
different based on a Likelihood Ratio Test (L =1.35, p =
.930d.f. =4). Thesimilarity inthe mortality pattern at these

Mission Nuestra Seitora del Refugio

two missionsisinteresting and may suggest similar mortality
hazards. Acknowledged factors from the historic records
that may have contributed to deaths at these missionsinclude
pestilence, malnutrition, and hostile attacks. Thus,
the mortality profile may reflect a general pattern of
“Mission” mortality.

Table E-5. Parameter estimates of the Gompertz Model for sex-specific mortality for the
skeletal sample from Refugio missiont

Parameter Males Females
a 0.0041 0.0075
b 0.0764 0.0548
In(L) -124.8 -86.1

tLikelihood Ratio Test: In(L) combined samples-212.1,
L =231,p=.315df.=2

Table E-6. Parameter estimates of the Siler Model for the Refugio and
San Juan Capistrano skeletal samplest

Parameter Refugio Sample Capistrano Sample
"y 23.94 0.60
$, 144.39 2.60
"3 0.0136 0.0134
$, 0.0429 0.0396
Ln(L) -394.1 -277.6

1Likelihood Ratio Test: In(L) combined samples -772.4,

L =135p=.930,df.=4
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Figure E-5. Male and Female Survivorship derived from the
skeletal sample from the Refugio Mission cemetery.
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Discussion

In addition to the demographic reconstruction and
comparisons, the Burial Records from the Mission
Documents (Oberste 1942) and 1810 Census provide some
very interesting insights into life at the Refugio mission.
With these records we can compare mortality of various
subsets of the populations including Native Americans to
non-Native individuals and infants to non-infants. In
addition, data concerning infant and seasonal mortality as
well astraumatic desths are available. Although these data
are obvioudy deficient in providing a complete record of
death at Refugio, the documents offer a general pattern
of mortality.

Historical records describe variations in residence patterns
of the NativeAmerican population at themission (seeRicklis
1996:162-165). Ricklis found that various Karankawan
groups would arrive at missions during certain periods of
the year. Asis evident from the buria record, a mgjority of
Amerindians at the mission were Karankawan (see Table
E-7). Ricklis suggeststhat these movements were associated
with variations in the availability of food resources at the
mission. In order to investigate this observation further, we
tabulated annual and monthly mortality by Native and non-
Native groups at the mission (Figures E-7 and E-8). Deaths
of individualsrecorded as Native American occur in all but
two years: 1808 and 1818. Deaths of Amerindians are
recorded in every month of the sixteen year period. In
addition, Native American deaths are typically restricted to
one or two months per year. It should be noted that deaths
of individuals identified as Native American are limited in
each year with a maximum of seven individuals in 1820

O Native
B Non-Native

Frequency

Figure E-7. Distribution of deaths at Refugio mission by year.
No data available for 1822-1824.
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Table E-7. Native American groupsidentified
in the burial records

Group ldentification* Count
Coco/Paraque

Copan

Cujan

Karankawa
Karankawa/Copan
Karankawa/Cujan
Karankawa/Guapit
Karankawa/Paraque
Karankawa/Pihuique
Karankawa/Toboso
Lipan
Malaquiit/Pahalachi
'Toboso

Native American
Total

*|talicized names represent Karankawan tribal
groups (Ricklis 1996).

Ul N
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and average only 3.3 deaths per year. The combined monthly
pattern does not suggest a specific seasonal migration of
the Karankawa population to and from the mission asRicklis
(1996:162-164) has suggested, but group movements are
more than likely related to yearly variations in subsistence
resources. Ricklisdoes point out that some groups did move
to the mission during thefall and winter, possibly asaresult
of large coastal bands and over exploitation of coastal
resources.

‘DONative |
H Non-Native

Frequency

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure E-8. Distribution of deaths at Refugio mission by month.
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Infant mortality in the mission recordsisquite high with 48
of the 125 deaths (38 percent) representing individuals
3yearsold or under. When we exclude the traumatic death
individuals then infant death represents close to half
(48.5 percent) of al deathsat the mission. At least oneinfant
death was recorded in every year of the Burial Record,
except 1809 (Figure E-9). From amonthly perspective, the
pattern of infant deathsishigh during thefirst three months
of the year then gradually declines through the summer
months (Figure E-10). Deaths then increase in September
and remain constant throughout the rest of the year. A close
inspection of the infant deaths listed in the record reveals
that Amerindianinfant deathsrepresent over half of all infant
deaths (52.1 percent). The monthly pattern of Native
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Figure E-9. Distribution of infant deaths by year.

American infants death as compared to non-Native infant
deaths varies considerably (Figure E-11). Overall
frequenciesarelow, and the extreme fluctuationsevident in
the data are probably related to sampling error. We do seea
marked increasein non-Nativeinfant deathsthroughout the
fall and winter months, possibly suggesting a higher stress
period for the resident Hispanic or European popul ation.

The distribution of traumatic deaths is also an interesting
avenue of investigation given the history of themission and
the high number of burials identified with evidence of
perimortem trauma (Figure E-12). A total of 26 traumatic
deaths are documented in the mission records (Oberste
1942). Fourteen of these deaths occurred on Octaober 30,
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Figure E-10. Distribution of infant deaths by month.
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Figure E-11. Distribution of Native American and non-Native
American infant deaths by month.
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Figure E-12. Distribution of traumatic deaths by month.
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1814, and are described in the record askilled on theranch
of the Diezmero on the banks of the Nueces by Barbarian
Indians. Theseindividual s skew the distribution of traumatic
death, but there appearsto be adight increase in traumatic
deaths during the late summer relative to the spring and
early summer. This increased violence may relate to the
availability of food at the mission or surrounding rancheros
during the harvest period. No traumatic deaths are recorded
during the winter months of November through January.

The distribution of non-traumatic deaths shown in Figure
E-12 suggests a seasonal pattern in the mortality at the
Refugio mission. Numerous tests are available in the
epidemiological and statistic literature (Edwards 1961,
Marrero 1983; Reijneveld 1990); however, a mgjority of
these tests, especially the Edwards Test, are limited by
sample size and susceptible to Type | errors due to small
sample sizes (Marrero 1983). St. Leger (1976) presents a
modification of the Edwards Test that uses a Likelihood
Ratio Test to compare afitted sine curve acrossthe monthly
distribution to anull hypothesis of an equal distribution of
deaths (Table E-8). The Likelihood Ratio Test is significant
indicating amarked seasonal pattern to the pooled mortality
of the documented deaths at the Refugio mission. It should
be noted that these are pooled data and yearly variation in
mortality does not consistently conform to the seasonal
pattern evident in the pooled data. In addition, annual and
monthly variations in mission documentation may have
contributed to the pattern evident. The seasonal mortality
pattern evident at Refugio mission is possibly areflection
of the residential movement of the Karankawa groups
(i.e., more deaths when the mission population was high).
However, Ricklis (1996:163-165) found that Karankawa
groupstypically moveto the coastal prairie missionsin the

spring from March to May (11 of 16 documented arrivals)
with a second peak during the fall to early winter. This
residence pattern appears counter to the Refugio mortality
data by suggesting low mortality when the mission
population was supposed to be increasing based upon
historical records.

Conclusions

The Refugio skeletal sample has provided a unique
opportunity to compare skeletal data derived from a
historically documented population. Dueto acombination
of confounding factors, the age-at-death distributions
derived from the skeletal sample and the historic mission
recordsare significantly different. Specific dataconcerning
sex and adult to subadult ratios are similar suggesting that
errorsin age-at-death documentation, adult age estimation,
and subadult undernumeration have contributed to the
differences in the age-at-death distributions. Examined
independently, each dataset isquiteinformative. The pooled
mission mortality dataindicates:

1) A strong seasonal pattern with high mortality in the
late summer through early winter; and

2) A consistent, annual Native American population.

The skeletal data suggests a similar mortality pattern for
malesand femal eswith dightly greater femal e survivorship.
The comparison to the San Juan Capistrano sampleindicated
asimilar mortality profilefor the two mission samples. This
pattern may berelated to similar mortality hazardsfaced by
the living communities at small Spanish missions.

Table E-8. Likelihood Ratio Test for seasonality in mortality of the Refugio mission
burial records using St. Leger (1976) method

M odel Ln(L)
L . . -340.44
InM, =Y'N, |n([1+ Asin(\W, +B)]/12)
i=1

ML estimates. A=1andB=0

INnM, = NIn(1/12) -241.04
Likelihood Ratio Test: ~2(INMg —=InM,) A=-1988
p <.000001, d.f. = 2







Mission Nuestra Sefiora del Refugio

Osteological Analyses

Osteological Analyses: Section F: Bone Pathology

Section E

Bone Pathology

Thissectionisdevoted to the description of the pathological
changes observed in the Refugio skeletal series. Theoverall
health of a population can be discerned from careful
documentation of disease, degeneration, and/or trauma.
While short-term di sease episodes do not affect the skeleton,
long-terminfection or nutrient deficiencies do affect skeletal
change in the form of bony development or loss. General
categoriesare presented with specific discussion for disease
processes. Theresults of the Refugio analysis are presented
and compared to the results of Mission San Juan Capistrano
Rooms 17 and 26. Dueto the small samplesin the San Juan
series, significance tests were not conducted. For most of
the results, frequencies are calculated using the number of
the specific element observed. Section D provides the
inventory countsfor each element and joint surface. Finally,
specific examples from Refugio are discussed.

Joint Diseases

Osteoarthritis

Osteoarthritis, achronicinflammatory diseasethat frequently
resultsin the destruction of weight-bearing joints, isthe most
common joint disease observed in archaeological human
remains. The term, “osteoarthritis’ refers to the condition
of the destruction of hyaline cartilage-covered joints. The
disease is associated with one or a combination of the
following: aging, a genetic predisposition, obesity, activity
level, and environmental factors. Osteoarthritis is
characterized initially by the development of osteophytes
or lipping on the margins of joints, pitting of the joint
surfaces, and deformation of the joint contour. In the most
severe cases eburnation on the joint surface can also occur.
Osteoarthritis can be observed on any joint surface, however,
it occurs most commonly on the hips and knees (Roberts
and Manchester 1995:105).

The following tables (Tables F-1 through F-6) provide
frequencies of joint surfaces that exhibit mild osteophytic
lipping from the Refugio series and Rooms 26 and 17 from
San Juan Capistrano. Tables F-2 through F-6 are long bone
joints, while Table F-1 featuresall of the other non-vertebral
joint surfaces. As expected, arthritic changes occur most
ofteninthe older adults. The most commonly affected region
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is the knee including the distal femur and proximal tibia.
Theyoung adultsin all samplesexhibit mild arthritic changes
infrequently.

Tables F-7 and F-8 detail the individuals that were coded
for moderate or severe osteophytic lipping. One example
of osteoarthritis on long bone joints is observed in amale,
aged 30-35 years (41RF1-BP26-125). Theright distal femur
and proximal tibiaexhibit moderate osteophyte devel opment
(Plate F-1).

Osteoarthritis (OA) is also documented in the vertebrae.
Figure F-1 illustrates via bar graphs the frequency of any
type of arthritic changein vertebraefor the adult age groups
for the Refugio and San Juan Capistrano samples. The
calculation of frequencies is based on the number of
individuals that have any cervical, thoracic, or lumbar
vertebrae present (Table F-9), and the number of individuals
that have any type of OA recorded. While more precise
inventories and pathology codes were taken, only general
presence or absence was considered for this analysis.
Possible pathological changes include lipping, porosity or
eburnation. Cervical, thoracic, and lumbar vertebrae are
presented by articular facets and centra. Pathological
changesin the centramay represent osteophytosis, whichis
discussed in the next section.

Thearticular facets and the centra show an expected pattern
of greater arthritic changes occurring in the older adults.
Overdl, Room 26 of the San Juan series exhibits higher
frequencies of OA in the vertebrae. By sex and age group,
the older females exhihit the greatest frequency of OA in
the vertebrae. Comparison of the frequency across the
vertebral class shows that lumbar vertebrae are prone to
greater joint stress than the cervical or thoracic. Ankylosis
of vertebrae occurs in all three rooms at a relatively low
rate. Refugioincludesatotal of threeindividual sthat exhibit
fusion or ankylosis of vertebrae; two individuals exhibit
ankylosisinthethoracic vertebrae (amalein each age group)
and one older male exhibits ankylosis in the cervical
vertebrae. The San Juan sampleseach haveasingleinstance
of ankylosis; an older female from Room 17 has ankylosis
in the thoracic region, and an older male from Room 26 has
ankylosisin the cervical region.
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Table F-2. Mild osteoarthritic lipping of the humerus

Osteological Analyses: Section F: Bone Pathology

Table F-3. Mild osteoarthritic lipping of the radius

by age and sex by age and sex
PROXIMAL JOINT DISTAL JOINT PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE SURFACE SEX/ SAMPLE SURFACE SURFACE
AGE L R L R AGE L R L R
N % N % [ N % N % N % N % | N % N %
REFUGIO 20 0 20 0 | 24 167 20 150 REFUGIO 20 48 18 0 | 20 250 15 67
Males | CAPISTRANO Males | CAPISTRANO
15-34 ROOM 17 4 0o 2 0| 4 0o 5 0 15-34 ROOM 17 3 0o 4 o] 1 o0 4 o0
CAPISTRANO CAPISTRANO
ROOM 26 6 0 7 0| & o 8 o0 ROOM 26 6 0 5 0|5 0 5 20
REFUGIO 12 167 11 182 | 19 474 16 500 REFUGIO 18 111 16 63 | 13 538 14 286
Males | CAPISTRANO Males | CAPISTRANO
35+ ROOM 17 4 500 4 0| 9 22 2 0 35+ ROOM 17 3 33 3 67| 3 0 5 400
CAPISTRANO CAPISTRANO
ROOM 26 5 400 7 49| 5 400 7 87 ROOM 26 6 33 7 25| 5 200 7 25
REFUGIO 3 0 13 0 | 18 111 15 67 REFUGIO 6 0 1 0 |15 0 14 0
Females | CAPISTRANO Females | CAPISTRANO
1534 ROOM 17 7 0 3 33| 5 0o 6 0 15-34 ROOM 17 2 o 3 0|2 o 5 0
CAPISTRANO CAPISTRANO
ROOM 26 6 0 5 0|5 0o 7 143 ROOM 26 5 o 5 0|6 0 5 0
REFUGIO 3 383 4 250 11 91 11 455 REFUGIO 9 111 9 11| 7 286 10 300
Females | CAPISTRANO Females | CAPISTRANO
35+ ROOM 17 3 0 1 1000] 3 666 2 500 35+ ROOM 17 3 383 2 0| 4 250 1 0
CAPISTRANO CAPISTRANO
ROOM 26 3 33 5 0 | 4 750 4 250 ROOM 26 4 250 3 0| 5 200 4 250
Table F-4. Mild osteoarthritic lipping of the ulna Table F-5. Mild osteoarthritic lipping of the femur
by age and sex by age and sex
PROXIMAL JOINT DISTAL JOINT PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE SURFACE SEX/ SAMPLE SURFACE SURFACE
AGE L R L R AGE L R L R
N % N % | N % N % N_% N % L N % N %
REFUGIO 20 95 24 125 | 16 125 15 O REFUGIO % 0 2% 0| 2 136 2 91
Males | CAPISTRANO Males | CAPISTRANO
1534 ROOM 17 2 o 7 ol 2 o 2 o 15-34 ROOM 17 3 0 4 0|3 0 5 0
CAPISTRANO CAPISTRANO
ROOM 26 7 0 7 o le o 6 o ROOM 26 9 0 6 o0 | 8 250 8 125
REFUGIO 5 w0 2 ®0 | m 7 1 zZa REFUGIO | 16 125 17 176 | 17 529 19 632
Males | CAPISTRANO Males [ CAPISTRANO
35+ ROOM 17 6 33 3 6|3 o 2 o0 35+ ROOM 17 6 0 4 0 | 7 74 6 333
CAPISTRANO
CAPISTRANO
ROOM 26 6 333 7 87| 4 500 7 429 ROOM 26 9 33 9 111| 8 1000 9 778
REFUGIO o o0 13 o0 o o 8 o REFUGIO |17 0 17 0 | 19 0 20 100
Females | CAPISTRANO Females | CAPISTRANO
1534 ROOM 17 8 o & ol s o 3 o 15-34 ROOM 17 6 0 6 0| 4 0 3 0
CAPISTRANO CAPISTRANO
ROOM 26 9 111 4 250 |5 0 3 333 ROOM 26 6 0 4 0] 5 2200 4 0
REFUGIO o o0 1 60l 6 0 9 11 REFUGIO | 10 100 9 222| 10 600 9 778
Females | CAPISTRANO Females | CAPISTRANO
35+ ROOM 17 4 70 3 666 | 2 0 1 1000 35+ ROOM 17 8 0 4 250 2 1000 4 0
CAPISTRANO
CAPISTRANO
ROOM 26 s a0 2 ol s o 3 o ROOM 26 2 500 3 333| 4 50 3 333
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Table F-6. Mild osteoarthritic lipping of the tibia

by age and sex
PROXIMAL JOINT DISTAL JOINT
SEX/ SAMPLE SURFACE SURFACE
AGE L R L R
Total OA Total OA |Total OA Total OA
REFUGIO 20 5.0 21 4.8 23 0 23 0
Males | CAPISTRANO
15-34 ROOM 17 3 0 4 0 4 0 4 0
CAPISTRANO
ROOM 26 7 14.3 7 14.3 4 25.0 7 14.3
REFUGIO 19 26.3 18 389 16 25.0 15 26.7
Males | CAPISTRANO
35+ ROOM 17 3 66.6 9 444 9 222 8 125
CAPISTRANO
ROOM 26 8 875 6 66.6 8 50.0 9 444
REFUGIO 16 0 17 0 14 0 17 0
Females| CAPISTRANO
15-34 ROOM 17 5 0 4 0 5 0 7 0
CAPISTRANO
ROOM 26 7 0 5 0 6 0 4 0
REFUGIO 8 25.0 8 125 9 222 7 14.3
Females| CAPISTRANO
35+ ROOM 17 2 0 2 0 2 0 2 0
CAPISTRANO
ROOM 26 4 50.0 2 100.0 4 25.0 3 0]

Mission Nuestra Seitora del Refugio

OA is also documented in the sacrum at the promontory
and the articular facets. Refugio and Room 26 each have a
single young male that exhibits some arthritic change of
this element. The occurrence of OA in the sacrum is
predominately seenintheolder individuals. All of the older
femalesfrom Rooms 17 and 26 (3 and 1 respectively) exhibit
OA. Two of the 9 older females from Refugio display
arthritic change of the sacrum. Twenty to thirty percent of
the older males from each sample exhibit some type of OA
on the sacrum.

Table F-7. Refugio individuals that display moderate to severe osteophytic lipping

AGE
ICOMPID SEX GROUP __ JOINT SURFACE SIDE SEVERITY
41RF1-BP02-006 Female 35+ Humerus Distal L eft Moderate
41RF1-BP02-015 Female 35+ Acetabulum Left & Right Moderate
41RF1-BP04-016 Male 35+ Patellar Facet Right Moderate
™J Right Moderate
41RF1-BP04-018 Male 35+ Scapula Glenoid L eft Moderate
41RF1-BP07-038 Female 35+ ™J Right Moderate
41RF1-BP13-047 Female 15-34 Radius Distal L eft Moderate
41RF1-BP15-081 Indet. 35+ Radius Distal Right Moderate
Ulna Proximal Right Moderate
41RF1-BP17-090 Male 35+ Ulna Proximal Left & Right Moderate
41RF1-BP20-002 Poss. Male 35+ Acetabulum Left & Right Severe
Radius Distal Right Severe
Sacroiliac Left & Right Ankylosis
Scapula Glenoid Right Moderate
UlnaDistal Left Moderate
Ulna Proximal Right Moderate
41RF1-BP22-116 Male 35+ Tibia Proximal Right Severe
41RF1-BP22-101R Female 35+ Acetabulum Right Moderate
41RF1-BP26-119 Male 15-34 Femur Proximal Right Moderate
41RF1-BP26-120 Male 35+ Scapula Glenoid Left Moderate
Ulna Proximal Right Moderate
41RF1-BP26-125 Mae 15-34 Femur Distal Right Moderate
Tibia Proximal Right Moderate
41RF1-BP26-126 Mae 35+ Acetabulum Right Moderate
Femur Proximal Right Moderate
41RF1-BP26-UOIR Poss. Male 35+ Ulna Proximal Right Moderate
41RF1-BP30-HO1L Indet. 35+ Humerus Proximal Left Moderate
41RF1-BP34-106A Male 35+ Femur Proximal Right Moderate
41RF1-BP35-134 Mae 15-34 Femur Distal Right Moderate
Patellar Facet Right Moderate
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Osteological Analyses: Section F: Bone Pathology

Table F-8. San Juan Capistrano individual s that display moderate to severe
osteophytic lipping

AGE

ICOMPID SEX GROUP JOINT SURFACE SIDE SEVERITY

41BX5-17-10A01 Male 35+ Sacroiliac Left & Right  Ankylosis

41BX5-17-1202 Female 35+ Femur Distal Left Severe
Femur Distal Right Moderate

41BX5-17-F12L Male 35+ Femur Distal Left Moderate

41BX5-17-H16R Male 35+ Humerus Right Moderate
Proximal

41BX5-26-100 Male 35+ Femur Left Moderate
Proximal

41BX5-26-11D Male 35+ UlnaDistal Right Moderate

41BX5-26-1301 Male 35+ Scapula Left Moderate
Glenoid

41BX5-26-16A01 Female 35+ Acetabulum Left & Right Moderate

41BX5-26-1701 Male 15-34 Femur Distal Left Severe
Tibia Proximal Left Severe

41BX 5-26-403 Mae 35+ Acetabulum Right Moderate
Scapula Right Moderate
Glenoid

41BX5-26-705 Female 35+ Patellar Facet Left Severe
Patellar Facet Right Moderate

41BX 5-26-900 Male 15-34 Calcaneus Left Moderate
Tibia Proximal Right Moderate

Table F-9. Number of individuals with vertebrae

by age and sex

Aqge/Sex Group Cervical | Thoracic | Lumbar
Males Refugio 24 33 27
15-34 Room 17 3 3 2
Room 26 7 5 7
Males Refugio 18 23 20
35+ Room 17 3 4 5
Room 26 8 7 7
Females Refugio 19 18 16
15-34 Room 17 3 4 2
Room 26 8 8 7
Females Refugio 10 11 10
35+ Room 17 3 4 2
Room 26 2 3 4

Spinal Osteophytosis

Spinal osteophytosis, or osteoarthritis of the vertebrae, is
also seen frequently in archaeological human remains,
especidly inolder individuals. Thediseaseresultsinlipping,
or osteophytes, developing on the vertebrae. Lipping
develops first on the margins of the vertebral body,
progressing to the posterior apophyseal joints and the
transverse processes. The advanced stages of osteophytosis
can result in the osteophytes from contiguous vertebra
growing together and fixing spinal segments, a process
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termed ankylosis (Roberts and Manchester 1995:107).
Figure F-1 shows the frequencies of osteophytosis in the
samples. The frequency increases as you move inferiorly
from cervical down to lumbar vertebrae.

Osteophytosisisexhibited inamale, aged 55+ years (41RF1-
BP22-116). The lumbar vertebrae have severe porosity of
the endplates and margins of the centra. The margins aso
exhibit severe osteophytic lipping and expansion (Plate F-2).
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Figure F-1. Frequency of vertebral osteoarthritis and spinal osteophytosis by location.

48



Mission Nuestra Seriora del Refugio

Osteological Analyses: Section F: Bone Pathology

Schmorl’s Depressions

The degeneration of theintervertebral discsof the vertebrae
and resulting osteophytosis are termed Schmorl’s
depressions. Schmorl’s depressions occur at the site of
pressure from the vertebral disc exerted on the vertebral
body (Plate F-3). The Schmorl’s depressions are usually
located in the lower thoracic and lumbar vertebrae. The
etiology of Schmorl’sdepressionsisunknown, although their
development has been associated with trauma in
combination with an underlying infection that weakensthe
bone (Roberts and Manchester 1995:107). Figures F-2 and
F-3illustrate the frequency of Schmorl’s depressions across
the Refugio and San Juan rooms. Young adult males from
Room 17 exhibit the highest frequency at 66 percent, which
indicatesthat two of the threeindividual sthat have thoracic
vertebra are effected.

The lumbar vertebrae exhibit the overall highest rates of
occurrence. Room 17 exhibitsthe highest frequencies of all
three groups. The least effected group is Refugio. This
suggeststhat individual sfrom Room 17 were participating
in activities that strained their backs more often than the
individuals from Room 26 or Refugio. Room 26 isin the
moderate range of the groups.

Schmorl’sdepressions are present on the vertebrae of amale
from Refugio, aged 45-60 years (41RF1-BP26-126). Inthis
individual, five thoracic and three lumbar centra exhibit
dlight to moderate Schmorl’s depressions (Plate F-3). Table
F-10 presents the dimensions of the defects.
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Figure F-2. Frequency of Schmorl’s depressions in thoracic
vertebrae.
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Figure F-3. Frequency of Schmorl’s depressions in lumbar
vertebrae.

Table F-10. Dimensions of Schmorl’s nodes

recorded in 41RF1-BP26-126

Superior Surface Inferior Surface
Vertebra Length Width Length Width
(mm) (mm) (mm) (mm)
T6 10 4
T7 12 3
T10 16 11
T11 24 11
T12 12 6 16 8
L1 24 15 16 10
L2(?) 24 16
L5 13 8
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Enthesophytes

Enthesophytes are projections of boneintheform of spikes,
spurs, and irregular ridges of ossification often occurring at
muscle attachment sites. Common sites for enthesophytes
are muscle attachment sites of the proximal ulna, radius,
theiliac crest, ischial crest and tuberosities of theinnominate,
the femur along the linea aspera, trochanteric fossa, greater
and lesser trochanters, tibia, and calcaneus. Enthesophytosis
is associated with old age, obesity, or high activity level
(Mann and Murphy 1990:72).

Figures F-4 and F-5 illustrate the distribution of en-
thesophytosis for males and females for Refugio and each
of the San Juan series. These frequencies were calculated

Mission Nuestra Seitora del Refugio

using males and females of combined age groups and the
total number of bones observed for each element. Malesin
all groups display an overall greater frequency of
enthesophytic development than females. The most obvious
pattern that occurs is the differences between males and
females; males exhibit enthesophytosisin the bones of the
lower legsand feet, whereasfemal eshave noneinthisregion.
While the frequencies are low, this is primarily reflecting
the occurrence of the disease processin single individuals.
Appendix I1C providesalist of theindividualsand elements
affected by enthesophytosis from Refugio and San Juan.

Oneinstance of enthesophytosisisreported for amale, aged
40-44 years (41RF1-BP12-050). The lateral distal third of
the tibial shaft has enthesophytic development as does the
corresponding surface on the fibula (Plate F-4).
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Figure F-4. Distribution of enthesophytosisin males.
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Figure F-5. Distribution of enthesophytosisin females.
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Myositis Ossificans

Myositis ossificans is the ossification of muscle into bone.
Thisisusually theresult of traumaand inflammation of the
muscle. The trauma associated with this condition almost
inevitably has tendon or ligament involvement (Mann and
Murphy 1990:113) Myaositis ossificans is observed on a
female, aged 40-44 years (41RF1-BP31-105). Myositis
ossificansis present on the distal */,-shaft of the left femur
(Plate F-5).

Dislocation

Dislocation occurs when there is aloss of contact between
two osseous surfacesthat are normally ajoint. The cause of
adislocation may be congenital, traumatic, or theresult of a
disease. The hip and shoulder joints are the most commonly
affected by dislocation. The recognition of adislocation in
an archaeological setting is difficult and requires that the
joint was reduced or altered well before death occurred.
Hip dislocationswill sometimes result in the formation of a
false or secondary acetabulum on the ilium. Congenital hip
dislocation can be differentiated from traumatic hip
dislocation due to the malformation of the acetabulum in
the congenital dislocation. The acetabulum in a traumatic
dislocation usually appears normal, with some possible new
bone formation (Aufderheide and Rodriguez-Martin
1998:26).

Traumatic Dislocation

An unmatched os coxaidentified as, 41RF1-BP26-105R, a
female, aged 20-29 years, provides a good example of a
traumatically dislocated hip. The entireilium exhibitshealed
severe osteomyelitis and deformation, all of which is most
likely the result of a traumatic injury that occurred many
years before death (see Osteomyelitis section for
description). Thisinjury resulted in fracturing of the ilium
and didlocation of the hip joint. Orientation of theiliumis
irregularly displaced laterally in a more horizontal plane.
The lateral anterior edge of the perforation has a complete
fracture and pseudoarthrosis. The origina acetabulum shows
nearly complete atrophy with only the central non-
articulating surface remaining. Thelocation of a secondary
articulation isnot clear. The bone remains dense and shows
no evidence of osteoporosis or atrophy (Plate F-6).
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Congenital Dislocation

Congenital dislocation of the hip is defined as the loss of
the normal relationship between the femoral head and the
acetabulum. The dislocation can result in the acetabulum
becoming dysplastic and also in the deformation and
flattening of the femoral head. There is a high degree of
genetic inheritance associated with congenital hip
dislocation. Females are affected five to eight times more
frequently than males (Aufderheide and Rodriguez-Martin
1998:70).

The Refugio series has one case of congenitally dislocated
hips, 41RF1-BP26-119, a male, aged 25-30 years. This
individual displaysabilateral congenital dislocation of the
hips. Both femoral heads have become flattened and oval
shaped with the horizontal diameter of the head (left = 53
mm, right = 58 mm) greatly exceeding that of the vertical
diameter (left =42 mm, right = 46 mm). Both femoral necks
are shortened, and the angle of the neck is close to 90
degrees. Maformation of this kind may be the result of
repeated did ocation of thefemoral head from the acetabulum
during early childhood into adolescence. Degenerative
changes associated with the dislocation include only dlight
marginal porosity on both femoral heads and moderate
marginal osteophytic formation on the right femoral head.
Although fragmentary, the acetabulaal so show modification
of thelunate surface to accommodate the malformed femoral
heads. Due to the fragmentary nature of the bone, the full
extent of the modification cannot be assessed.

Infectious/Inflammatory Diseases

Treponematosis
Treponemal infections occur in four different diseases:

1) Venerea syphilis;
2) Endemic syphilis;
3) Yaws; and

4) Pinta.

Only the first three may affect the skeleton, and the bone
lesions produced by the three diseases are so similar that
diagnostic differentiation is complicated (Ortner and
Putschar 1985). Often more than one bone is affected, with
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thetibiae, bones surrounding the nasal cavity and thecranial
vault affected the most. Lesions are characterized by an
osteosclerotic response to the infection, including
inflammation of the periosteum and/or bone (Ortner and
Putschar 1985). The pathological process is one of gross
destruction and irregular repair. Affected bonesof thecranial
vault have a worm-eaten appearance that has been termed
caries sicca (Roberts and Manchester 1995). The response
inpostcrania elementsincludes osteomyelitis, hyperostosis,
medullary osteosclerosis, periodtitis, and lytic lesions (Ortner
and Putschar 1985). In cases of congenital syphilis,
osteomyelitis of the tibia produces the characteristic saber
shin along with notched, or Hutchinson's, teeth, mulberry
molars, and moderate to severe periostitis (Roberts and
Manchester 1995). Fiveindividualsfrom the Refugio series
exhibited evidence of treponemal infections.

Thefirst individual to be discussed isachild aged 11 to 14
years (code 14) possibly of Native American ancestry
(41RF1-BP05-032). Hypoplastic defects are evident in eight
teeth from this individual. The defects present in the first
molarsand incisors are located in the occlusal third of each
crown and correlate to an age-at-insult between 1.5 to 2.5
years based on Wright's (1997) developmental standards
for Maya. The mandibular premolars exhibit linear defects
in the apical third of the crown that correlate to an age-at-
insult between 5 and 5.5 years.

The first molars exhibit morphological characteristics
consistent with “Mulberry molars” as described by Hillson
et. al. (1998). The occlusal planes are dominated by severe
hypoplasias, resulting in malformed cusps and dentin
exposure. The hypoplastic defects consist of localized pits
near the occlusal margin and linear field bands across the
buccal surfaces (Plate F-7). Approximately 75 percent
occlusal enamel is missing from all the first molars. These
areas probably represent locations of defective and
incompl ete enamel that hasfractured or quickly worn down
due to normal mastication. The remaining crown and root
development in the molar is normal.

Thetwo lateral incisors, one mandibular and one maxillary,
exhibit severe linear hypoplastic defects. In the maxillary
incisor, the defect isnear theincisal margin that hasresulted
in areduced incisal diameter. Such a pattern is consistent
with a Hutchinson’s incisor (Hillson et. al. 1998), but this
term is typically restricted to central incisors. In the
mandibular incisor, the hypoplasia represents a wide field
defect extending from the incisal third of the tooth to the
middle of thecrown. These defectshaveresulted in areduced
incisal diameter.
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Various researchers identify Mulberry molars and
Hutchinson’ sasclassic dental stigmataof congenital syphilis
(see Hillson et al. 1998 for a review). The dental defect
present in this individual is consistent with these
descriptions, but the age-at-insult between 1.5 and 2.5 years
islater than typically documentedin congenital syphiliscases
(Hillson 1998:26). No postcranial skeletal elements are
present, and no bone pathology is evident in the cranium.

The pathological characteristics of 41RF1-BP13-047, a
probable female aged 25- 35 years, are indicative of
congenital or endemic syphilis. Genera porosity is evident
on the cranium. The pitting is restricted to the area between
the temporal fascia extending from the posterior frontal
sguamous to the superior occipital squamous. The molars
are characteristic Moon’s molars, which are recognized by
their small size in comparison to adjacent teeth and their
unusual shape. The cusps are more centrally located on the
occlusal surface, and constricted in size (Plate F-8). In
addition the maxillary and mandibular incisors and canines
show reduced occlusal areas, characteristic of Hutchinson's
incisors (Jacobi et a. 1992). The crown exhibits numerous
linear and pit hypoplasias and constriction of the incisal
margin. This pattern is present in all the anterior dentition
from thisindividual.

Evidence of congenital syphilis is present in a premature
fetus (33 weeksgestational age), 41RF1-BP17-094. Thelong
bones show pronounced thickening of the diaphyses dueto
formation of an abnormal layer of subperiosteal woven bone
(Plate F-9). These changes are evident along the entire
circumferences and lengths of the diaphyses. Postmortem
loss of some of thiswoven bone allows direct measurement
of the thickness of this layer relative to the underlying
cortical bone. These thicknesses range between 1.8 to 2.8
mm. Medullary cavities are represented by small channels,
due to internal apposition and stenosis. Even the ribs show
subperiosteal bone formation. Changes observed in infant
skeletons due to congenital syphilisinclude “ multiosseous,
usually symmetrical, circumferential deposition of
subperiosteal bone on the shafts of long bones. The
trabeculae of this bone deposit often show a radial
arrangement” (Ortner and Putschar 1985:198-199).

Thefourth case of possibletreponemal infectionisidentified
in 41RF1-BP17-090. ThisNative American male, aged 35-
45 years, displays marked periosteal expansion on the
femora, tibiae and to alesser extent the fibulae. Activity in
the femora is restricted to the distal third of the shafts. On
the right side, periosteal lesions begin 5.5 cm distal from
the midshaft. On the left femur, activity ispresent at 4.0cm
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distal from the midshaft. Activity in thetibiaeis present on
all shaft surfaces. Periosteal lesionsin thefibulaearelimited
and are typically near the interosseous crest. In all cases,
thelesions are healed, and the areas show sclerotic surface
deposits or plagues. On both femora, surface apposition is
well defined with approximately 1 to 2 mm of bony
expansion from the original lamellar/periosteal surface.
Theselesionsindicatealong-term systemic infectionin this
individual. The activity pattern is consistent with a
treponemal infection (Plate F-9). However, cranial lesions
(e.g., caries sicca) are absent.

Similarly, a fifth individual 41RF1-BP34-106B displays
pathological aterations consi stent with treponemal infection.
The pathological alterations of the ulna and scapula of this
young adult male are diagnostic of atreponemal infection
(possibly syphilis). The ulna exhibits severe periostitis/
osteomyelitis. The entire shaft of the bone is swollen by
periosteal bony build up. The swelling is best appreciated
by the measurements of the midshaft, 23 mm anterior-
posterior (a-p) and 24 mm medial-lateral (m-I1). Several
rather large cloaca are present on the outer surface of the
boneextending into the cortex of the cortical bone, appearing
as scooped out regions, characterized by thin rough edges.
Thelargest of these cloacaislocated on the lateral surface,
just posterior to the supinator crest. The defect measures
approximately 15 mm (proximal-distal[p-d]) by 6 mm
(medial-lateral [m-1]) and is 5 mm deep. Another cloaca,
measuring 5 mm (p-d) by 3 mm (m-1) and 3 mm deep, is
located on the posterior surface, just below the olecranon.
Several defects are present on the anterior surface of the
distal third of the shaft. The margins of these defects are
smoother than the proximal defects, suggesting that these
defects may be the result of small sequestra. The largest in
this area measures 7 mm (p-d) by 3 mm (m-l) and 4 mm
deep. Postmortem damage at this location provides a view
of the medullary cavity. The cavity is amost completely
obliterated by endosteal bone formation. While the shaft of
the ulna has been greatly altered, the joint surfaces do not
appear to have been affected (Plate F-11). Although the
scapulaishighly fragmented by postmortem damage, severa
fragmentsareclearly pathologicad. The blade exhibits severa
small lesionsthat have completely perforated the bone. The
margins of theselesionsare smooth and clearly the result of
antemortem pathology. The fragmentary nature of the
element prohibits dimensional measurements of all but one
of thelesions. A lesion located at the junction of the lateral
boarder and the blade measures 9 mm (p-d) by 4 mm (m-I).
The lesions are very similar to those displayed in Ortner
and Putschar (1985:196).
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Osteomyelitis

Osteomyelitis is an infection and inflammation of the
compact and cancellous bone that can occur following
trauma or infection of soft tissue or bone. The pathological
process of osteomyelitisisone of bone destruction with pus
formation and simultaneous bonerepair resulting in enlarged
or swollen bonesthat are deformed from their normal state
(Roberts and Manchester 1995). The bone destruction
includes pitting and irregularity of the bone surface with
formation of cloaca. The bone repair process includes the
formation of bony plagues on the cortical surface.

Osteomyedlitiswasobserved infiveindividualsinthe series.
For all but one of theindividuals, infection wasthe result of
fractures. The osteomyelitis exhibited by individual 34-106B
is the result of a treponemal infection (see description in
Treponematosis section). The osteomyelitis displayed by
41RF1-BP26-111 is the result of a fracture caused by
osteoporosis (see Osteoporosis section for complete
description).

Another exampl e of traumainduced osteomyelitisis41RF1-
BP17-078, an adult male age 30-34 of possible Native
American ancestry. Severe osteomyelitisis present on one
left rib (#'s 3-10), most likely resulting from a previous
fracture, or series of fractures. The lesion iswidespread on
the rib with nine cloacae present (seven located plural
side, two exterior side) and signs of moderate healing
(Plate F-12).

Similarly, an adult female, aged 35 to 44 years, of Native
American ancestry (41RF1-BP24-068), displays osteo-
myelitic response to a fracture. The distal articular facet of
the left third metacarpal is fractured and exhibits evidence
of infection. An osteomyelitic reaction extends from the
fracture along the shaft. A small fistula (2 mm in diameter)
is present along the fracture line, and bony changes related
to the osteomyelitic infection are present on the co-lateral
metacarpal (second and fourth) (Plate F-13).

Anunmatched right os coxa, 41RF1-BP26-105R, including
a small portion of the sacrum fused at the sacroiliac joint
displays evidence of infection (element discussed in the
Didlocation section). Hypertrophic bone is present on the
medial and lateral surfaces. The cortical surface on the
medial sideis smoother and undulating with several cloaca
present. Thelargest cloacaperforatestheilium and measures
9mm x 6 mm. Thelateral surface exhibits moderate porosity
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and irregularity. A large oval shaped perforation with
smoothed edges is located superior to the acetabulum and
measures 31 mm x 13 mm. The lateral anterior edge of the
perforation has a complete fracture and pseudoarthrosis.

Periostitis

Periogtitisisan inflammatory reaction of the periosteum that
resultsin the production of new bone along the outer surface.
The periosteumisathinlayer of connectivetissuethat covers
the bones of the skeleton, theinner layer of which iscapable
of producing new bone. The osseous manifestation of bone
production is call periostitis. Bone production can be
stimulated by a number of conditions including trauma,
fracture of adjacent hard tissue, or infection (Roberts and
Manchester 1995). The severity of the periogtitisisdetermined
by acombination of factors, including the type and severity
of the injury, duration of the disease, host defense, and
involvement of infectious agents. Periostitisis expressed in
the skeleton asbony lumps on the bone cortex, most often on
thelong bonediaphysesof theleg (i.e., tibiaand femur). These
shaftswill appear thickened or swollen, reflecting asevereor
long-term inflammation of the periosteum. Periosteal new-
bone formation is usualy covered with pits and striations

where the affected areas are undergoing vascul arization and
repair (Mann and Murphy 1990).

Table F-11 gives the frequencies of periostitis present on
the long bones in the Refugio series and Rooms 26 and 17
from San Juan Capistrano. Asanticipated periostitis occurs
most frequently in older adultsin all of the series. Periostitis
is recorded most often in the lower limbs in al of the
populations. Examplesof periostitisobserved in the Refugio
seriesare seen in Plate F-14.

Sinusitis

Bacterial infection in the nasal sinuses or dental abscesses
can cause sinusitis of the maxillary sinuses. In dry bone,
sinusitis manifests as irregular pitting and new bone
formation on the interior surface of the sinuses (Roberts
and Manchester 1995). Often the new bone growth formsa
plaque like covering and/or bony spicules on the interior
sinus surface.

Sinusitis was observed in four individuals in the series,
41RF1-BP04-016, 41RF1-BP09-042, 41RF1-BP15-052,
and 41RF1-BP17-090 (Plate F-15).

Table F-11. Frequency of periostitis on long bones for adults by sex and age
HUMERUS RADIUS ULNA FEMUR TIBIA FIBULA
SEX/ SAMPLE L R L R L R L R L R L R
AGE N % N % N % N % N % N % N % N % N % N % N % N %
REFUGIO 24 0 24 0 23 0 20 0 23 0 21 0 27 37 30 0 24 83 25 40| 25 80 22 45
Males
15-34 CAPISTRANO
ROOM 17 7 0 6 0 3 0 3 0 2 0 7 0 5 0 8 0 5 0 5 0 4 500 5 20.0
CAPISTRANO
ROOM 26 7 0 8 0 8 0 7 0 9 0 7 0 11 0 9 0 6 16.6 8 125| 5 0 10 0
REFUGIO 18 0 16 0 17 0 15 0 20 0 18 0 19 105 21 95| 19 211 19 368| 18 167 18 111
Males
35+ CAPISTRANO
ROOM 17 11 0 5 0 4 0 7 0 6 0 4 0 9 222 7 14310 200 1 0 7 286 6 0
CAPISTRANO
ROOM 26 6 0 9 111 8 0 8 0 6 166 10 0 9 222 11 91 8 375 8 375| 10 200 8 25.0
REFUGIO 22 0 19 0 24 0 18 56 | 22 0 18 0 23 0 23 43| 20 5.0 21 95| 20 50 17 59
Females
15-34 CAPISTRANO
ROOM 17 10 0 9 0 5 0 6 0 8 125 7 0 9 0 9 0 6 16.6 8 125| 4 250 6 16.6
CAPISTRANO
ROOM 26 9 0 10 100 9 0 9 0 9 0 7 0 8 0 7 0 8 125 8 125| 9 0 9 0
REFUGIO 10 0 10 0 10 0 10 400| 10 0 10 0 1 91 12 166 11 182 10 200| 10 100 10 100
Females
35+ CAPISTRANO
ROOM 17 3 0 2 0 4 0 3 666| 4 0 3 0 3 0 7 0 2 0 2 500 4 0 3 333
CAPISTRANO
ROOM 26 5 400 5 0 6 0 5 200) 5 0 3 0 4 0 3 0 4 25.0 3 0 6 333 3 333
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Metabolic Diseases

Cribra Orbitalia

Cribraorbitaliaappearsassmall (0.5 mm) tolarge (2.0 mm)
pits in the orbital plates (Roberts and Manchester 1995).
Cribra orbitalia can be accompanied by pitting and/or
thickening of the outer table of the skull (ectocranial porosis/
porotic hyperostosis). The etiology of thisconditionisunder
considerable debate, although most researchers attribute it
to iron deficiency anemia. Factors considered to cause,
contribute, and/or affect the severity of thiscondition include
mal nutrition, scurvy, epidemic disease, parasiteinfestation,
and the heterozygous adaptation to malaria and sickle cell
(Stuart-Macadam 1985; Mann and Murphy 1990).

Cribraorbitaliawaspresent in seven individualsin Refugio,
four in Room 17 and four in Room 26 from San Juan
Capistrano (Table F-12). One of these individuals, 41RF1-
BP22-112, ayoung adult male, also suffered from multiple
pathological processes, most notably multiple antemortem
fractures as well as porotic hyperostosis. Of the remaining
Refugio individuals exhibiting cribra orbitalia, four are
juveniles, one is a young child, and one is a young adult.
Theindividualsfrom San Juan Capistrano exhibiting cribra
orbitaliaareall adults. Thismay be an artifact of the selection
process during the analysis of the San Juan series. Moderate
cribra orbitaliais present bilaterally in individual 41RF1-
BP05-034. This child, aged 9 to 12 years, exhibits spicule
development in the central portion of the supraorbital plate.

Osteological Analyses: Section F: Bone Pathology

The left orbit appears more severe than the right, however
both sides are fragmentary. Similarly, dight cribraorbitalia
is evident on the orbital roof of individual 41RF1-BP16-
83A. The orbital roof areais expanded and displays slight
porosity (Plate F-16).

Porotic Hyperostosis

Porotic hyperostosis appears aslesions of porous periosteal
bonedeposition onthe cranial vault and orbital plates(Ortner
and Putschar 1985). The etiology of porotic hyperostosisis
unknown. Several morbid conditions have been proposed
as the cause including anemia, rickets, chronic infection,
and other general nutritional deficiencies (Ortner and
Putschar 1985). Two individuals displayed porotic
hyperostosis, 41RF1-BP14-051 and 41RF1-BP22-112.

The cranial vault of achild, aged 2.5-3.5 years, possibly of
Native American ancestry (41RF1-BP14-051), exhibits
several areasof pathological changes. The posterior parietals
exhibit porotic hyperostosis. The right posterior parietal
along the lambdoidal suture approximately 40 mm lateral
of lambda exhibits an area of porosity that measures
approximately 18 mm (a-p) and a minimum of 16 mm
(m-1). A more accurate measure of the breadth is prevented
due to postmortem breakage. The left posterior parietal
adjacent to asterion al so exhibitsasmall region of thickening
and porosity typical of porotic hyperostosis. This area
measures approximately 14 mm by 13 mm. Theleft temporal
exhibits dight widespread ectocrania porosis.

Table F-12. Individuals exhibiting cribra orbitalia

COMPID SEX AGE SEVERITY
41RF1-BP05-034 Indeterminate 9.5-10.5 Moderate
41RF1-BP16-083A Female 18.5-19.9 Mild
41RF1-BP17-071 Indeterminate 25-35 Mild
41RF1-BP20-002 Mae 60+ Moderate
41RF1-BP22-112 Male 16.5-17.5 Mild
41RF1-BP26-104 Indeterminate 10.5-11.5 Mild
41RF1-BP26-119 Male 25-29 Mild
41BX5-17-1600 Male 35-39 Mild
41BX5-17-200 Mae 20-24 Moderate
41BX5-17-400 Female 30-34 Mild
41BX5-17-701 Mae 55-59 Mild
41BX5-26-16F Mae 20-24 Mild
41BX5-26-1701 Male 30-34 Moderate
41BX5-26-402 Female 25-29 Mild
41BX5-26-700 Female 25-29 Mild
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Another individual, 41RF1-BP22-112, a Native American
male aged 16 to 19 years, displays bilateral slight cribra
orbitalia and porotic hyperostosis. The anterior margins of
the orbits exhibit mild porosity with slight bony expansion.
Slight expanded areas of porous bone are present on both
parietals near thelambdoidal suture superior to thetemporal
line. Ontheleft parietal, dight surface porosity extendsaong
the temporal line to the coronal suture. The maxillae and
zygomatics exhibit active surface porosity. The zygomatics
exhibit porosity on the orbital and externa surfacewith dight
bony expansion near the infraorbital canals and the
zygomatico-orbital foramen (Plate F-17).

Osteoporosis

Osteoporosis is a common skeletal metabolic disease.
Osteoporosismanifestsas generalized reduction intotal bone
volume due to thinning of cortical bone, loss of trabeculae,
and increased porosity of cancellousbone (Burr and Martin
1989). Age and sex are common correlates of the condition,
with older females being at higher risk. Poor diet and
nutrition have also been linked to the condition (Roberts
and Manchester 1995). The loss of bone mass often leads
to fractures (both macroscopic and microscopic) of the
bones. Fractures of thewrist, hip, and compression fractures
of the vertebral bodies are the most common (Roberts and
Manchester 1995). Osteoporosis was noted in four
individualsinthe Refugio series, 41RF1-BP04-016, 41RF1-
BP22-117, 41RF1-BP26-111, and 41RF1-BP26-105R.

The most severe case of generalized osteoporosis was seen
in afemale, aged 60+ years, of probable Native American
ancestry, 41RF1-BP26-111. The skeletal elementsexhibit a
suite of pathological alterations. The mgjority of the
alterations are a direct result of age related degeneration,
notably osteoporosis and arthritis. Thisindividual displays
generalized osteoporosis, asindicated by extreme thinning
of the trabecular and cortical bone resulting in light and
fragile bones. The extent of the osteoporosis can be
appreciated in the near total degeneration of trabecular bone
in the diaphyses and epiphyses of the long bones.

Theright femur exhibitstwo distinct fractures. The proximal
femur has ahealed fractureto the neck region. Thisfracture
is likely a result of weakening of the bone due to
osteoporosis. The fracture resulted from a collapsing of the
femur neck. Thiscollapsing of the neck lead to compression
and deformation of the greater and lesser trochanters and
displaced the entire proximal end of the femur posteriorly
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at an angle of approximately 15 degrees off vertical. The
bone healed in this compressed and deformed state. The
deformation of thelesser trochanter has extended and pulled
the lesser trochanter lateral and anterior, creating a fossa
(approximately 8 mm deep) between the proximal shaft and
lesser trochanter. Thefracturedid not lead to any appreciable
deformation of the femoral head, and the acetabulum istoo
fragmentary to revea any evidence of deformation.

Thedistal third of thefemur also hasafracture. Thefracture
itself can not be appreciated due to resulting osteomyelitis
and postmortem damage to the distal third of the shaft. The
shaft in the area of the infection is considerably swollen,
and the bone is extremely porous and remodeled. The
infection can also be appreciated on the rest of the shaft as
periogtitis and porosity. A cloaca, 4 mm in diameter, is
present on a fragment located on the posterior surface
of the shaft, indicating that the infection was active and
draining at the time of death. The bone in the area of the
fracture and infection was obviously unstable and likely
immobilized the leg.

Thefracturesto the right femur appear to have affected the
other leg elements. The right tibia and fibula are
generally smaller than the left elements, suggesting that the
muscles and bones had atrophied likely from non-use
(Plate F-18).

Neoplastic Diseases

Multiple Myeloma or possibly
Metastatic Carcinoma

Myelomaisahighly malignant tumor of plasmacells, arising
in an area of hemopoietic bone marrow that in time can
involve extensive portions of the skeleton. Males are more
frequently affected than females, and the condition rarely
occursin individuas less than 40 years of age (Ortner and
Putschar 1985).

Burial 41RF1-BP20-002 represents an old adult probable
male, age 60+, of European or non-Native American
ancestry. Numerous pathological lesionsare evident in this
individual. The pattern of lytic lesions is consistent with a
relatively rare hemopoietic disorder, Multiple Myeloma
(MM) or possibly metastatic carcinoma. Numerous lytic
lesions develop in the bone marrow spaces, gradually
enlarge, and destroy the surrounding bone. Multiple small
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cavitations are evident on the endosteal surfacesand cortical
cross-sectionsof al major long bones. The osteolytic defects
exhibit no marginal osteoblastic reaction. Typically, this
pattern of osteoclastic reactionsis associated with MM, or
possibly metastatic carcinoma (given the variationislesion
size). The distribution of the lytic defectsis consistent with
this description. Scalloped areas and small cavitations are
present on the endosteal surface of the humerus, radius, ulna,
proximal femur, tibia, and fibula. The vertebral and rib
elementsare extremely fragmented, and presence of lesions
on these elementsis unknown. Defectsin the right humerus
are large, with a maximum diameter of approximately 35
mm. Cavitations evident on the radiographs of the other long
bones are smaller with diametersranging from 2 to 20 mm.
Two to three possible defects are visible in the radiograph
of the fragmentary cranial material. These lesions are
restricted to diploé and have not expanded to the ecto- or
endo-cranial bone layers (Plate F-19).

Other Diseases

Bilateral Osteochondritis Dessicans

Osteochondritis dessicans is a benign, non-inflammatory
condition of young adults characterized by areas of small
necrosis on epiphyseal joint surfaces, resulting in partial or
compl ete detachment of asegment of the subchondral bone
and articular cartilage (Aufderheide and Rodriquez-Martin
1998). Osteochondritis dessicans most commonly affects
individuals between the ages of 10 and 25 years, and males
are more likely affected than females, though a number of
caseshave been observed in middle-aged and elderly females
(Aufderheide and Rodriquez-Martin 1998). A consequence
of osteochondritis dessicans can be the early onset of
degenerativejoint disease (DJD), which may be accel erated
in athletes or highly active individuals (Aufderheide and
Rodriquez-Martin 1998). L esionsare most commonly found
on the medial femoral condyle, followed by the talus and
elbow joint, although any other joint can be affected. Initialy
asmall area of necrosis forms on the convex surface of the
joint. Eventually the lesion’ s roof may become detached to
become a loose body in the joint (Aufderheide and
Rodriquez-Martin 1998). This exposes a crater in the
cancellous bone which will eventually be lined with a new
layer of bone asthe defect heals (Ortner and Putschar 1985).

Within the Refugio series, one individual (41RF1-BP02-
015) was nhoted to have bilateral osteochondritis dessicans
on the distal femora. This individual, a Native American
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femaleaged 60+ years, displayshealed lesionson the media
condyles (Plate F-20).

Ectocranial/Endocranial Porosis

Ectocranial porosis manifestsin tiny pitsin the outer vault
without increased vault thickness. This condition is fairly
common in most populations. The etiology of thiscondition
isunknown (Mann and Murphy 1990). This condition was
noted in 19 individuals of various ages and sexes from
Refugio. Table F-13 provides the specific cranial bone
affected aswell asthe state of the porosis. Malesare affected
more frequently than females (53 percent and 37 percent,
respectively, while 10 percent are of unknown sex). Nine of
theindividuals affected exhibited healed lesions, while the
remaining ten displayed active ectocranial porosis. Table
F-14 provides the individual s from Rooms 17 and 26 from
San Juan Capistrano that were coded for this pathological
condition. All of the affected individuals are males from
San Juan rooms, and only two of the six individuals display
evidence of healing.

Endocrania porosis appears astiny areas of microporosity
that often reflectsinflammationin the outer table of the skull.
This uncommon finding has an unknown etiology (Mann
and Murphy 1990).

Only one instance of endocranial porosis was noted in the
Refugio series, inamale aged 30 to 35 years (41RF1-BP26-
125). The left temporal exhibits endocranial porosity or
possibly lytic activity in the area of the mandibular fossa
and just anterior to the mandibular fossa. Endocranialy, the
bone has a dimpled porous appearance in this area where
bonehasbeenlogt. Thisbonelosshasresulted in postmortem
breakage of the exterior surface of the bone.

Nonosseous Tarsal Coalition

Nonosseous tarsal coalition appears as articular surface
defects of the third metatarsal and third cuneiform. The
defect ranges from a smooth pit to a very large depression
on both elements. Tarsal coalition occurs when two adjacent
bones fail to completely separate during development of
thejoint (Regan et al. 1999). This condition was noted in a
female aged 30-34 years of Native American ancestry
(41RF1-BP05-036). Thecoalition consistsof asmall (2 mm)
defect on the plantar margin of the anterior/proximal
cuneiform and posterior/distal metatarsal.
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Table F-13. Individuals from Refugio with ectocranial porosis

Burial Sex Age Bone Side State
41RF1-BP05-017 Female 20-24 Occipital Active
Parietal Left & Right Active
41RF1-BP05-039 Male 20-24 Frontal Active
Parietal Left & Right Active
41RF1-BP13-047 Female 25-29 Parietal L eft Active
41RF1-BP13-057 Male 25-29 Frontal Healed
Parietal Left & Right Healed
41RF1-BP14-049 Indeterminate  1.5-2.5 Frontal Active
Temporal Left & Right Active
41RF1-BP14-051 Indeterminate  2.5-3.5 Temporal L eft Active
41RF1-BP16-060 Male 25-29 Parietal Right Active
41RF1-BP16-072 Female 17.5-185 Parieta Right Active
41RF1-BP16-083 Male 35-39 Parietal L eft Active
41RF1-BP16-093 Male 35-39 Occipital Active
Parietal Left & Right Active
41RF1-BP21-076 Female 30-34 Parietal Right Healed
41RF1-BP22-001 Femae 20-24 Occipital Healed
Parietal Left & Right Active
41RF1-BP22-082 Mae 35-39 Occipital Healed
Parietal Left & Right Healed
41RF1-BP22-107 Mae 20-24 Frontal Healed
Occipital Healed
Parietal Left & Right Active
41RF1-BP22-109 Femae 30-34 Parietal Left & Right Active
41RF1-BP22-129 Male 15.5-16.5  Fronta Healed
41RF1-BP26-111 Femae 60+ Mandible Active
Maxilla Left Active
Occipital Active
Parietal Left & Right Active
Temporal Left & Right Active
Zygomatic  Left & Right  Active
41RF1-BP26-119 Male 25-29 Parietal Left & Right Active
41RF1-BP34-106A Male 50-54 Frontal Active
Parietal Left & Right Active
41BX5-17-101 Male 35-39 Parietal Left & Right Heaed
41BX5-17-10A03 Male 45-49 Frontal Active
Occipital Active
Parietal Left & Right Active

Table F-14. Individuals from San Juan Capistrano with ectocranial porosis

Burial Sex Age Bone Side State
41BX5-17-12C01 Male 45-49 Frontal Active
Occipital Active
Parietal Left & Right  Active
41BX5-26-404 Mae 20-24 Frontal Active
Parietal Left & Right  Active
41BX5-26-1605 Male 25-29 Frontal Active
Parietal L eft Active
41BX5-26-16C01  Mae 25-29 Occipital Healed
Parietal Left & Right Heaed
41BX5-26-1201 Male 30-34 Occipital Healed
Parietal Right Hedled
41BX5-26-801 Mae 45-49 Occipital Active
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Brachymetacarpia and
Brachymetatarsia

Brachymetacarpia and brachymetatarsia are abnormally
short metacarpal and/or metatarsal elementsin comparison
to the other metacarpal and/or metatarsal elements. This
condition was noted in oneindividual inthe Refugio series.

A female, 41RF1-BP17-086, age 34-39 years of Native
American ancestry, exhibitsbilateral brachymetacarpiaand
brachymetatarsia of the 1st, 4th, and 5th metacarpals and
the 4th metatarsal. Table F-15 provides the dimensions of
the metacarpal s and metatarsals. Theright 5th metatarsal is
shortened but the left element is normal. These elements
are short in comparison to the other rays. Plate F-21 shows
the shortened elements. The distal articular ends of the
metatarsalsareflattened and irregular in the shortened bones.
Immature fusion of the distal epiphysis may have reduced
the overall length of these elements. The middle phalanges
of the 4th and 5th digitsare a so reduced as compared to the
middle phalanges of the 2nd and 3rd digits (Plate F-21).
The expression of this disorder is highly variable in a
Japanese samplefrom Nagoya, Japan (Takayuki et al. 1986).
The pattern of reduction seeninthisburial isconsistent with
only oneindividual from the Japanese study. Recent research
by Cervantes and colleagues (1988) suggests that this
disorder isfrequently associated with individual of familial
short stature.

Table F-15. Measurements of the hand and foot bones
(in mm) of 41RF1-BP17-086

Element L eft Right
MC1 28.0 28.0
MC2 53.5 55.0
MC3 53.0 52.0
MC4 34.0 34.0
MC5 30.0 30.0
MT1 515 52.0
MT2 59.0 --
MT3 55.0 --
MT4 42.0 41.0
MT5 515 43.0

59

Osteological Analyses: Section F: Bone Pathology

Trauma
Antemortem Trauma
Spondylolysis

Spondylolysisis the separation of the neural arch from the
vertebral body. The cause of spondylolysis is unknown,
although genetic, congenital, or trauma may all be factors
associated with the condition. Merbs (1996) suggests that
the defect is traumatically induced; whereas, other
researchers have suggested a significant genetic component
(Stewart 1956; L ester and Shapiro 1968). The most common
location of spondylolysisisthelower two lumbar vertebrae
(Mann and Murphy 1990:53). Table F-16 liststheindividuals
from Refugio and San Juan Capistrano affected by
spondylolysis. Three of the five individuals from Refugio
are males, and six of the seven individuals total are in the
third decade of life.

Several cases of spondylolysiswere observed inthe Refugio
seriesincluding, 41RF1-BP21-069. Thisindividual, amae
aged 35-40 years, has spondylolysis of the fifth lumbar
vertebra. The posterior neural arch is completely separated
through the lamina from the pedicles and transverse
processes. The separation has resulted in compression of
spinous process the fourth and fifth lumbar vertebrae. The
inferior margin of the fourth spinous process has created an
articular facet on the superior surface of the fifth. The
angulation of the separated neural arch is almost
perpendicular to the spine. The loose articulation between
thefifth lumbar and first sacral unit hasresulted in moderate
margina osteophytosisand intervertebral disk degeneration.
M oderate osteophytes extend from the centrum margins of
these two elements. The articular facets exhibit slight
marginal lipping (Plate F-22).

Table F-16. Individuals that exhibit spondylolysis

Burial Sex Age
41RF1-BP05-040 Mae 30-34
41RF1-BP12-046  Female 30-34
41RF1-BP21-069 Mae 35-39
41RF1-BP22-109  Female 30-34
41RF1-BP22-127 Mae 30-34

41BX5-17-402 Female 60+
41BX5-26-1201 Male 30-34
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Antemortem Fractures

Skeletal fractures can be classified into two categories,
pathological and non-pathological. Pathological fractures
can occur at sites weakened by disease processes, such as
osteoporosis. Non-pathological fractures are those
associated with trauma or injury, resulting from sharp or
blunt force blows. In archaeological samples, antemortem
fractures are those in which some healing has occurred.
Perimortem fractures are fractures at or near the time of
death, of green bone where no healing has occurred, and
this may include fractures from the true antemortem and
postmortem periods. Postmortem fractures are those that
occur after the boneis no longer fresh and may occur from
ground pressure or other disturbances (Galloway 1999:12).
Fractures can be further classified according to type and
direction of force applied to the bone. Theforces associated
with fractures are tension, compression, shearing, rotation,
and angulation. The types of complete fractures are
transverse, oblique, spiral, comminuted, butterfly, and
segmental (Galloway 1999:53). “ The distinct morphology
of the fractures can provide significant information upon
which to base an interpretation of the forces involved, the
direction of the loading and the effect of bone strength”
(Galloway 1999:62).

Antemortem trauma to the head suggests that individuals
faced and survived interpersonal violence. Novak (1998,
1999) and Meadows Jantz et . (1999) showed that the head
is likely to be the target of blows by assailants as well as
being vulnerable in accidents. Table F-17 provides the
individual sthat suffered from antemortem traumato theface
or head as evidenced by healing or healed fractures. One of
the females, 41RF1-BP02-006, aged 35-44 years, suffered
a strong blow to the face that resulted in fracturing of the
maxilla as well as fracturing of the central incisors. These
fractureswereinthe processof healingindicating arelatively
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recent event. An antemortem cranial fracture includes the
right parietal which exhibitsawell-healed chop typefracture.
This defect has a long medial margin (21 mm) and is
approximately 10 mmwide. Themiddleand lateral portions
of the defect appear to beincomplete spallsthat have heal ed.
Remodeling has rounded the margins of the wound. No
evidence of activeinfectionis present asthe surfacetexture
of thisdefect is consistent with the surrounding ectocranial
surface (Plate F-22). It seems clear that this individual
suffered aminimum of two different violent eventsor attacks.

Figure F-6illustratesthe frequencies of antemortem fractures
across Refugio and Rooms 17 and 26 from San Juan
Capistrano by sex. The frequencies are calculated by the
number of observed elements fractured divided by the
number of the same element counted in inventory. The
fractures are specifically reported by location on the bones,
and the states of healing include healed with callusformation
or hedling. Themost obviousfeaturethat standsout in Figure
F-6 isthat Refugio has a much higher rate of occurrence of
fractures compared the Capistrano series. While many more
elements exhibit evidence of fracturein Refugio, the actual
counts of elementsfractured arevery low, i.e,, typically only
onemalein Refugio hasafractured distal femur. Thisholds
true for all the samples. One individual from Refugio also
exhibited evidence of healed rib fractures, however the
frequency of ribswas not calculated. Appendix 11D liststhe
individuals that exhibit fractures.

An example of an antemortem, postcrania fracture is seen
onamale, aged 16-19 years (41RF1-BP22-112). Thedistal
humerus articular surface is bifurcated and malformed. A
compression force, directed up from the radius and ulna,
has fractured the lateral aspect of the distal metaphysis and
epiphysis. A healed fracture extends along the anterior
surface from medial margin of the capitulum to the lateral
margin of the metaphysis (45 m from the distal end of the

Table F-17. Individuals exhibiting antemortem trauma to the head or face

Burial Sex Age Bone Side State
41RF1-BP02-006 Female 35+ Maxilla Left Healed
Parietal Right Healing

41RF1-BP05-017 Female 15-35 Frontal Center Healed
41RF1-BP11-044 Male 35+ Nasal Left & Right Healed
41RF1-BP26-125 Male 15-35 Zygomatic Right Healed
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capitulum). The central portion of the distal articulation was
severely damaged and may have necrosed. The subchondral
boneof thetrochleaand capitulumisirregular. Osteoarthritic
changes in the joint include mild surface osteophytes and
surface porosity. The stability of the joint has been greatly
reduced asaresult of the bifurcated articulation that allows
lateral movement of the ulnaand radius.

The proximal ulna has a healed incomplete fracture of the
coronoid process. The trauma has affected the morphol ogy
of process, joint surface, and the radio-ulnar articulation.
The articular surface of the coronoid process is concave
and roughened to accommodate the modified trochlea of
the humerus. The radial notch on the ulnais concave and
irregular with mild marginal lipping on the posterior border
and mild surface porosity.

The radius has an incomplete compression fracture of the
radial head. The fracture has healed, but the radial head is
enlarged and irregular. The surface of the head isrelatively
flat and posteriorly elongated. The ulnar articular surface
on the margin of the head was damaged postmortem. The
compressive trauma may have fractured the proximal
epiphysis during fusion (Plate F-22).

Capistrano
Room 17

Capistrano
Room 26
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Perimortem Trauma

Perimortem Fractures

Researchers have found that the head isusually thetarget of
interpersonal violence as the brain and skull are the most
vulnerable areas of the body when damaged. Furthermore,
in accidental falls the head is likely to be injured (Roberts
and Manchester 1995:79; also see Meadows Jantz et a.
1999; Novak 1998, 1999). However, both cranial and
postcrania perimortem fractures were documented in the
Refugio series (Table F-17). For further discussion of
fractures see previous section, Antemortem Fractures.

All of the individuals that suffered traumatic deaths were
males, and the magjority of these males were young adults.
Table F-18 provides the generd type of trauma that was
identified for the eight individuals. Five of these males
exhibit evidence of scalping intheform of cutmarks, two of
the males display evidence of blunt traumato the head, and
the last individual suffered from perimortem fracturing of
the leg. An associated femur from Burial Feature 26 also
exhibits blunt trauma.

Capistrano
Room 17

Capistrano
Room 26

Figure F-6. Frequencies of fractures by element (Left group of 3 = male, Right group of 3 = female).
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A male aged 20-24 years (41RF1-BP22-107) displays
perimortem trauma in the form of cranial fractures. The
nature of the fractures indicate a blunt force trauma with
penetration into the braincase. Five radiating fractures are
associated with the main force. Three of these proceed
inferior toward the inferior temporal line on both the right
and |eft side, and the third descends toward the right orbital
border. Thefourth fractureline ascendsto and terminates at
the intersection of the sagittal and coronal sutures, and the
fifth fractureline ascendsto and terminates midway between
theleft inferior temporal lineand bregma. External beveling
occurs around the initial impact area and also along the
superior fracture lines. Several teeth display perimortem
fractures of the crowns and roots including the maxillary
right lateral incisor and the left central and lateral incisors.
The fracture of the right lateral incisor exhibits peeling of
the buccal surface of the crown extending up the tooth root.
The left central incisor fracture also displays some buccal
peeling, but it is not as extensive as the lateral. The left
lateral incisor displays a similar pattern as the right lateral
incisor with extensive buccal peeling of the tooth root
(Plate F-23).

An example of postcranial, perimortem fracturesis seen on
amale, aged 25-30 years (41RF1-BP22-097). Perimortem
trauma is present in the form of fractures of the left tibia
and fibula. The left tibia exhibits a comminuted fracture
with an accompanying butterfly fracture of the anterior
crest. Radial fracture lines are present proximal-medial,
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anterior-proximal, lateral-posterior, and distal-medial in
relation to the fracture, and the entire middle third of the
boneisaffected. Eight separate fragmentsresulted from the
fracture, of which two display radia fracture lines. Marked
bone peeling is associated with the anterior portion of the
fracture. The proximal fibula also displays a perimortem
fracture with a slight radia fracture line anterior-lateral.
Slight medial peeling is present at the distal end of the
fracture. This fracture most likely occurred in conjunction
withthetibial fracture. Thefracture appearsto have resulted
from blunt trauma directed to the anterior portion of the
tibia (Plate F-24).

Another exampleof postcranial, perimortem fracturesis seen
in an unmatched femur identified as, 41RF1-BP26-FOLL.
This element represents the proximal shaft of aleft femur.
The shaft isfrom an adult with thick cortical bone and well
developed trabeculae. The shaft exhibits a perimortem
fracturein theintertrochanteric region. In general, the break
is comminuted with oblique fracture lines. The element
consists of nine bone fragments but numerous pieces are
missing postmortem. Galloway classifiesthistypeof fracture
as a “subtrochanteric fracture with butterfly segments’
(1999:174-179; following the classification system of
Seinsheimer [1978]). Thesetypesof fracturestypically result
from axial loading of the femur or from “direct lateral force
applied to the upper thigh” (Galloway 1999:177). Often
these types of fractures occur due to a fall or high
energy impact.

Table F-18. Individuals exhibiting evidence of traumatic death

Burial Sex Age Trauma
41RF1-BP04-021 Mae 50-54 Scalping
41RF1-BP05-039 Mae 20-24 Scalping
41RF1-BP16-083 Male 35-39 Blunt trauma
41RF1-BP17-087 Mae 25-29 Scalping
41RF1-BP22-082 Mae 35-39 Scalping
41RF1-BP22-097 Mae 25-29 Leg trauma
41RF1-BP22-107 Mae 20-24 Scalping
41RF1-BP26-119 Male 25-29 Blunt trauma

41RF1-BP26-FO1L Indeterminate Y oung adult Leg trauma
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Scalping

Scalping is another type of perimortem trauma illustrating
interpersonal violence observed in several individualsfrom
the Refugio sample. Scalping isdefined asthe excision of a
variably-sized segment of the scalp, often used as atrophy.
Thelithic or metal knivesused inthe cutting often | eft marks
on the bones of the skull, whichishow scalpingisidentified

Figure F-7. Diagram of scalping on 41RF1-

BP17-087.

Table F-19. L ocation and measurements of cutmarks on

41RF1-BP17-087

Cut L ocation L ength (mm)
A Frontal 15.1
B Frontal 13.1
C Frontal 2.0
D Frontal 11.1
E Frontal 11.9
F Frontal 5.0
G Frontal 10.7
H Frontal 8.9

| L eft Parietal 23.7
J Right Parietal 131
K Right Parietal 185
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in skeletal remains (Aufderheide and Rodriguez-Martin
1998:39). Scalping has been documented in many Native
American groups from across North America from before
the arrival of Europeans (Willey 1990). Five individuals
from Refugio areidentified as having evidence of scalping
(Table F-18).

Close examination of 41RF1-BP17-087 reveal ed numerous
perimortem cuts. This adult male has perimortem, scalping
cutmarks present on the cranial vault indicating atraumatic
death. A total of eleven cuts are present with eight of the
cutsarranged in an arc on the frontal (Table F-19). Thisarc
extends from the left anterior temporal line reaching close
to the right anterior temporal line (Figure F-7; Plate F-25).

A male, aged 34-39 years (41RF1-BP22-082) exhibits
evidence of perimortem scalping. A total of forty-nine cuts
around the crania indicate scalping occurred at or near the
time of death. The frontal bone exhibits twelve cuts that
range in length from 4 mm to 24 mm. These cutmarks
predominantly occur high up on the forehead in ahorizontal
direction. Theleft parietal has sixteen cuts proceeding from
thetemporal lineback towards asterion. A set of cuts proceed
across the sagittal suture at the mid-sagittal area, these cuts
possibly resulted from a secondary cut made at the time of
death possibly to release the scalp from the crania. Theright
parietal has seven cuts proceeding from asterion to the
coronal suture. The occipital hasfourteen cutslocated above
the nuchal region proceeding basically from left asterion to
right asterion, however, direction of the cutsisnot discerned
(Plate F-26).

A third example of scalping observed in the Refugio series
isamale, aged 20-24 years (41RF1-BP22-107). Cuts are
present on the frontal, both parietals, and occipital. The
frontal has two cuts along the left inferior temporal line
measuring 6.4 mm and 11.8 mm, respectively. The right
parietal has eight cutmarks located anterior and near the
insertion for temporoparietalis and temporalis, and ranging
posterior and medial. A few of these cutmarks display a
rocking action and repeated strokes with aknife producing
multiple grooves per cut. Theleft parietal hastwo cuts near
the sagittal suture. The occipital has three cuts near the left
midlambdoidal suture, startinginferior and moving superior
along the suture (Figure F-8; Plate F-27).

Another case of atraumatic death seeninthe Refugio series
isamale, aged 20-24 years (41RF1-BP05-039). Evidence
of a traumatic death is present in the form of a metal
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Figure F-8. Diagram of scalping on 41RF1-BP22-107.

Table F-20. Description of the cutmarks on 41RF1-BP05-039

Cutmark L ength (mm) Cutmark Lenath (mm) | Cutmark L ength (mm)
A 6.9 H 27.8 (] 10.4
B 22.6 1 2.7 P 23.2
C 19.3 J 6.7 Q 10.7 (widest cut at 0.7 mm)
D 85.6 (chord) K 11.7 R 15.4
95 (with tape)
E 12.8 L Not a cut S 9.8
= 36.3 M 58.4 T 7.6
G 7.7 N 2.0 U 9.7

projectile point present in the rib cage and recovered during
the excavation, however, no perimortem cutmarks were
found on the ribs. Evidence of a traumatic death includes
the presence of multiple cutmarks on the anterior cranial
vault indicating perimortem scal ping. A minimum of twenty
cutmarks was recorded on the frontal and left and right
parietals. Examination of the fragments representing the
posterior vault did not yield any cuts to this portion of the
cranium, however, much of the bone is missing. The cuts
are very narrow suggesting that the attacker employed a
sharp metal blade. The lengths of the cutmarks range from
approximately 2 mmto aslong as 95 mm (Table F-20). The
orientation of the cuts on the frontal bone is diagonal with
the right side showing the more anterior and inferior cuts,
whereastheleft sidedisplaysthe more superior and posterior
cuts (Figure F-8; Plate F-28).
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A final example of perimortem trauma is evident on the
cranium of a male, aged 45-54 years (41RF1-BP04-021),
in the form of cutmarks and chops by a bladed or edged
weapon. A minimum of 5 blowsand 16 cutmarksare present
on the right frontal and right parietal. The largest of the
chops measures 13.3 mm in length and 2.6 mm in width.
The majority of the wounds occur on the frontal
approximately 54 mm above nasion and lateral centering
on theright portion of the frontal squamous. The cutmarks
on the frontal range in length from 1 to 13 mm, however,
the longest may actually measure longer than recorded as
the posterior portion is missing postmortem. The cutmark
on the right parietal islocated just posterior to the coronal
suture. This cut measures 13.9 mm in length. Perimortem
trauma to the head may actually be more severe. This
individual was recorded as atraumatic death (Plate F-29).
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Plate F-1. 41RF1-BP26-125: osteoarthritis of distal femur and proximal tibia.
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Plate F-2. 41RF1-BP22-116: lumbar vertebrae exhibiting spinal osteophytosis.
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41RF1-BP26-126

41RF1-BP05-017

Plate F-3. Examples of Schmorl’s nodes on vertebrae.
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Plate F-4. 41RF1-BP12-050: Distal tibia and fibula exhibiting enthesophyte.

Plate F-5. 41RF1-BP31-105: myositis ossificans on distal femur.
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Plate F-6. 41RF1-BP26-105R: medial and lateral views of innominate displaying osteomyelitisasa result
of adislocation.
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Plate F-7. 41RF1-BP05-032: Mulberry molars.
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Plate F-7. continued. 41RF1-BP05-032: Hutchinson'sincisor and linear hypoplastic defects.
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Plate F-8. 41RF1-BP13-047: Moon's molars.
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Plate F-9. 41RF1-BP17-094: infant long bones exhibiting characteristics of congenital syphilis.
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Plate F-10. 41RF1-BP17-090: femora and right tibia exhibiting periosteal expansion.
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Plate F-11. 41RF1-BP34-106B: medial and lateral views of |eft ulna with severe periostitis and osteomyelitis
indicative of treponemal disease.
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Plate F-12. 41RF1-BP17-078: external and internal views of rib displaying osteomyelitis.
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Plate F-13. 41RF1-BP24-068: views of third metacarpal exhibiting osteomyelitis dueto fracture.
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41RF1-BP17-062 41RF1-BP22-117

41RF1-BP22-112

Plate F-14. Examples of periostitis on a tibia, humerus, and fibulae.
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41RF1-BP09-042

41RF1-BP15-052

Plate F-15. Examples of sinusitis.
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41RF1-BP17-090

41RF1-BP17-090

Plate F-15. continued...
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41RF1-BP05-034 41RF1-BP16-083A

41RF1-BP22-112

Plate F-16. Varying degrees of cribra orbitalia on three individuals.
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Plate F-17. 41RF1-BP22-112: craniumwith porotic hyperostosis.
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Refugio
41RF1
BP26-111

Plate F-18. 41RF1-BP26-111: right femur with healed proximal fracture due to osteoporosis and healing distal fracture
with osteomyelitis.
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Plate F-19. 41RF1-BP20-002: views of scalloped and lytic cavitations within long bones.
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Plate F-19. continued. 41RF1-BP20-002: X-rays of long bones of an individual exhibiting multiple myeloma.
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Plate F-20. 41RF1-BP02-015: bilateral osteochondritis dessicans.
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41RF1-BP17-086

41RF1-BP17-086 (right) compared with an average hand (left).

Plate F-21. Brachymetacarpia.
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41RF1-BP17-086 (left) compared with an average foot (right).

Plate F-21. continued. Brachymetacarpia and brachymetatarsia.
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41RF1-BP21-069

N ,"\ W‘-“.
RN «5‘\ Al
41RF1-BP02-006

41RF1-BP22-112

Plate F-22. Examples of antemortem trauma.
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Plate F-23. 41RF1-BP22-107: examples of perimortem trauma.
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Plate F-24. 41RF1-BP22-097: example of perimortem postcranial trauma.
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Plate F-25. 41RF1-BP17-087: view of frontal with perimortem scalping marks.
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Plate F-26. 41RF1-BP22-082: cutmarks on frontal and parietal.
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Plate F-27. 41RF1-BP22-107: perimortem cutmarkson right parietal.
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Plate F-28. 41RF1-BP05-039: view of frontal with perimortem cutmarks.
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Plate F-29. 41RF1-BP04-021: view of perimortem cutmarks and close-up of “ chop marks.”
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Summary

The first general category of joint diseases provides
information on the frequencies of osteoarthritis for joint
surfaces, vertebral osteoarthritis, Schmorl’s depressions,
enthesophytosis, and joint dislocation. From these joint
diseases, we can seethat the Refugio popul ation experienced
relatively low stress when compared to other populations
such as San Juan Capistrano. However, from the buria
descriptions of functional morphology (Appendix O-1), we
seethat most of theseindividualsexhibit moderate to marked
muscle attachment sites. Joint osteoarthritisisrecorded more
frequently for older males, specifically in the knee. Young
adults as expected exhibit very low frequencies of
osteoarthritis. Of the 19 individuals coded for moderate to
severe arthritis, only two individuals display severe joint
modification, and only one individual was coded for
ankylosis (sacroiliac joint).

Schmorl’s' depressions among the Refugio popul ation occur
relatively infrequently. The highest rate occursin the lumbar
vertebrae of young males at approximately 11 percent.
Figures F-2 and F-3 illustrate the differences between the
Refugio and San Juan Capistrano series and suggest that
the Refugio population were somehow protected from this
type of back stress.

Enthesophytosis is more commonly associated with older
age or high activity levels. Once again, the Refugio
population exhibitslower rates of enthesophytosisthan does
the San Juan Capistrano population. Of interest, only the
males display enthesophytic development below the knee.
Some of the high peaksin the frequencies for the San Juan
Capistrano samples may be artifactual due to small sample
sizes. Overal, the males show greater frequencies in the
patellae and the calcanei suggesting greater stresses from
squatting and or walking/running.

The second general category of infectious or inflammatory
diseases provides information on general health of the
population. Osteomyelitiswasidentified in fiveindividuals,
four of which resulted from traumaand one from treponemal
infection. Sinusitiswas noted in four individuals. Periostitis
was recorded in relatively low frequencies in the Refugio
population. Older males display periostitis more than the
other groups, and the legs are most commonly affected.

Theonly infectious diseasethat weidentified inthe Refugio
population wastreponemal. Of the five cases of treponemal
infections, three wereidentified as congenital, and two adult
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maleswereidentified asmost likely adult onset syphilis. Of
interest, whileit seems apparent that at least one, if not three,
females suffering from treponemal infection produced
infants that became infected, none of the femalesidentified
in the Refugio series exhibited evidence of treponemal
infection.

Thethird general category presented in this chapter focuses
on metabolic disorders. Suggested causes of cribraorbitalia
or poratic hyperostosis have been linked to different types
of anemiasuch asiron deficiency anemia. Sevenindividuals
from Refugio were noted as displaying cribraorbitalia, four
adultsand three children. Porotic hyperostosiswasidentified
in two individuals, one of which also was coded as having
cribra. Finally, four individuals were coded as displaying
evidence of osteoporosis. Threeof theseindividualsare over
fifty years of age while the third individual suffered from
severe trauma and subsequent osteomyelitis.

Other pathological conditions of particular interest include
carcinoma and congenital disorder. A male was identified
as suffering from multiple myelomaand afemal e was noted
as exhibiting evidence of the unusual bilateral
brachymetacarpia and bilateral brachymetatarsia. Both of
these are isolated cases of each condition, however, the
brachymetacarpiaand brachymetatarsia have been reported
as being familial traits.

The final general category discussed is trauma. The
occurrence of antemortem traumain the form of healing or
healed fracturesto the postcranial skeletonisshowninFigure
F-6. Althoughit appearsasif the Refugio popul ation suffered
high rates of trauma, in fact the actual counts of elements
fractured is very low. The figure does illustrate that the
Refugio individuals suffered more trauma than those from
the San Juan rooms suggesting greater risk of trauma at
Refugio.

Perimortem traumawas recorded for nineindividuals from
the Refugio population. Fiveindividuals suffered scalping,
two suffered blunt trauma to the head, and two individuals
suffered at |east perimortem traumato theleg. Most of these
trauma deaths likely resulted from aggressive interaction
with outside groups. The burial record indicates that 13
individuals were “killed by barbarian Indians.” The high
level of aggression in this population suggests that life was
not without risk on the mission.

Overadl, the health of the population at Refugioisrelatively
good. Thismay bereflecting more of thelife of huntersand
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gatherers of the Texas Coast than life on the mission. Ricklis
(1996) suggests that the Karankawa that inhabited the
Refugio mission utilized the mission seasonally. Other
indicators of health are discussed in the following sections.
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Osteological Analyses

Osteological Analyses: Section G: Dental Pathology

Section G

Dental Pathology

Analysis of dental pathology provides an opportunity to
examinetheoral health, diet, and perhaps behavioral aspects
of apopulation. This section discussesthe dental pathology
of the Refugio series and compares them to Rooms 17 and
26 of the Mission San Juan Capistrano series as well as
other Texas populations. Specific conditions or disease
processes that we examined include caries, dental aveolar
abscesses, antemortem loss of dentition, calculus, dental
wear or attrition, enamel chipping, and linear enamel
hypoplasias. Methods for coding these conditions were
discussed previously.

Caries occur when bacterial activity causes destruction or
demineralization of the enamel (Pindborg 1970). This
breakdown of the enamel allows exposure of the pulp
chamber and generally results in infection. The disease
process that occurs with carious lesions follows that if not
treated abscessing and antemortem loss will most likely
result. Sedentary populations have long depended on maize
and other high carbohydrate foodsfor subsistence. The high
carbohydrate diet is cariogenic, and these popul ations have
been documented as having high caries frequencies (Smith
1983). Concomitant with greater caries frequencies,
sedentary populations have high rates of dental attrition and
antemortem tooth loss. In preparing the food, such asmaize
or beans, for consumption, debrisfrom the grinding becomes
integrated into the corn-based foods. Asthisfood is eaten,
the dental enamel is subjected to the abrasive contact with
the hard grit. Consequently, the enamel is gradually worn
down and may lead to the formation of secondary dentin.
Patterns of high cariesfrequencies, high rates of antemortem
tooth loss, and heavy denta attrition are expected in long
standing mission populations, as they would be reliant on
maize, beans, and beef for subsistence.

Temporal presence of the populations on the missions
overlaps between the Refugio and San Juan Capistrano
groups. Traditional subsistence patterns of the groups that
resided at the missions were not very different. However,
during the period affecting these sampl es, the native people
occupying the Refugio mission were continuing their
traditional subsistencewhilethose at the San Juan Capistrano
mission may have been more heavily reliant on mission food
(Ricklis 1996). The period in which Mission Refugio was
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occupied (1795-1830) fallsin the middle of the occupation
of the groups from the two rooms at San Juan Capistrano.
The primary Native American occupants of the Refugio
mission were the Karankawa. The Karankawa were
traditionally hunters and gathers subsisting on fishing and
hunting of deer and other small game. Maizewasnot astaple
in the diet of these people until moving to the mission. In
addition, Ricklis (1996) states that the Karankawa were
maintaining their traditional mobility patterns by arriving
at the Refugio mission during the traditional move from the
coastal fishing territories into the coastal plain hunting
regions. The Coahuiltecans were the primary groups that
comprised the Native population of San Juan Capistrano.
Prior to life in the missions, these populations were aso
hunters and gatherers. However, Humphreys (1971) states
that by the late eighteenth century this population had
become admixed and had experienced cultural change in
adapting to mission life. Based on these subsistence
differences, dental pathology of these mortuary samplesis
compared.

Caries, Abscesses, and Antemortem
Loss in Adults

Tables G-1 through G-3 present the results of the analysis
of adults for dental caries, antemortem loss, and alveolar
abscesses for the Refugio series, and Rooms 26 and 17 for
the San Juan Capistrano series. These data are presented by
arcade (maxillary or mandibular), tooth type (incisor, canine,
premolar, or molar), and age group. Similar to the bone
counts, the Refugio series hasamuch higher number of teeth
(n = 1431) represented in the series compared to the
San Juan Capistrano samples (Rm. 26: n = 432, Rm. 17:
n=281).

The Refugio dental series exhibits overall relatively good
oral health (Table G-1). The caries frequency for the adult
dental populationislow at 8.7 percent. Young adultshave a
lower caries rate (6.6 percent) than the older adults (13.0
percent). In both of the groups, caries occur more frequently
inthe mandibular teeth (9.7 percent) thanin maxillary teeth
(7.6 percent). Within the sample, the highest frequency
occurs in the mandibular teeth of individuals 35+ years of
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Table G-1. Refugio mission inventory and pathology in permanent dentition

Mission Nuestra Seitora del Refugio

% %
ARCADE AND | Number | Number % Calculus Number | Antemortem | Antemortem | Alveolar Alveolar
TEETH Teeth Carious | Carious | Average Sockets Loss Loss Abscesses | Abscesses
Age 15-34
Maxilla
Incisor 107 1 0.9 271 83 0 0.0 4 48
Canine 53 0 0.0 3.02 40 0 0.0 3 75
Premolar 129 3 23 2.92 83 0 0.0 4 48
Molar 198 24 121 2.96 107 2 1.9 6 5.6
Subtotal 487 28 57 313 2 0.6 17 54
Mandible
Incisor 100 1 10 3.79 103 0 0.0 1 10
Canine 59 2 34 353 54 0 0.0 1 19
Premolar 130 4 31 3.30 92 0 0.0 1 19
Molar 206 31 15.0 2.95 141 3 21 5 35
Subtotal 495 38 7.7 390 3 0.8 8 21
Age 35+
Maxilla
Incisor 41 3 73 263 68 17 25 12 17.6
Canine 24 2 83 333 33 5 152 6 18.2
Premolar 55 3 55 3.16 54 5 9.3 10 185
Molar 88 17 19.3 361 58 8 138 12 20.7
Subtotal 208 25 12.0 213 35 16.4 40 18.8
Mandible
Incisor 51 5 9.8 3.96 72 11 153 6 83
Canine 31 2 6.5 4.07 37 2 54 3 81
Premolar 67 4 6.0 359 71 12 16.9 3 310
Molar 88 22 25.0 3.38 104 30 28.8 22 212
Subtotal 237 33 139 284 55 194 34 12.0
TOTAL 1427 124 8.7 1200 95 7.9 99 8.3

age (13.8 percent), and the lowest occurs in the maxillary
arcade of young adults (5.5 percent). Caries frequencies by
tooth type indicate that molars are more prone to lesions
than any other tooth type, and thistrend increases with age
(Plate G-1).

Other related indicators of oral health include abscessing
and antemortem tooth loss. Like the caries frequencies,
abscesses and antemortem tooth loss frequencies are also
relatively low in the Refugio dentition. Similar patternsare
present in these pathological conditionsasseeninthe caries
trends (Table G-1). Thisisan expected phenomenon asthese
conditions are related; carious lesions lead to abscessing
whichin turn resultsin antemortem | oss of teeth (Plates G-
2 and G-3).

Another indicator of oral health is the level of calculus
present on the teeth. Calculus is scored on a range of 1-6
(see Section B, Preparation and Methods). The average
calculus scores for the Refugio adultsis presented in Table
G-1. The mandibular teeth exhibit higher rates of calculus
than the maxillary teeth, however, the difference is not
significant. The caninein both age groups and both arcades
consistently hasthe highest average cal culus deposits. This
isin contrast of Dockall’s (1997) results for the Morhiss
and Ernest Witte sites.

The sample from Room 26 at San Juan Capistrano exhibits
a higher caries rate (13.4 percent) than does the Refugio
series (Table G-2). In contrast to the Refugio sample, the
young adults from this sample have higher frequencies of
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Table G-2. Capistrano Room 26 inventory and pathology in permanent dentition

% %
arcave avo | Member | Mumba || | ceus | tber | Anerten | vemoren | AU | vt
TEETH a9 Loss 5% | Abscesses
Age 15-34
Maxilla
Incisor 3% 6 16.7 243 62 3 48 3 48
Canine 20 0 0.0 253 31 2 65 0 00
Premolar 49 2 41 243 64 3 47 5 7.8
Molar 63 14 222 2.70 89 3 34 7 79
Subtotal 168 2 131 246 1 45 15 6.1
Mandible
Incisor 12 0 0.0 317 36 3 8.3 0 0.0
Canine 17 0 0.0 281 18 0 0.0 2 11.1
Premolar 34 1 29 297 36 0 0.0 0 0.0
Molar 45 20 4.4 2.52 52 6 115 6 11.5
Subtotal 108 21 194 142 9 6.3 8 5.6
Age 35+
Maxilla
Incisor 15 3 200 3.08 42 10 238 4 95
Canine 10 2 20.0 2.70 22 1 45 5 227
Premolar 24 3 125 2.65 42 10 238 4 95
Molar 29 2 6.9 252 54 20 37.0 4 74
subtotal 78 10 12.8 160 41 256 17 10.6
Mandible
Incisor 16 0 0.0 331 30 0 0.0 5 16.7
Canine 11 0 0.0 3.27 17 3 17.6 1 59
Premolar 21 1 4.8 3.15 33 8 242 0 0.0
Molar 30 4 133 2.67 46 11 239 7 152
Subtotal 78 5 6.4 126 22 175 13 10.3
TOTAL 432 58 134 674 83 12.3 53 79

caries (15.6 percent) than older adults (9.6 percent). The
mandibular teeth have a higher caries rate (19.4 percent)
than the maxillary teeth (13.1 percent) in young adults,
however, thistrend is reversed in older adults (6.4 percent
for mandible and 12.8 percent for maxilla). Specifically,
the mandibular molars of young adults have the highest
caries rate at 44.4 percent, while the mandibular incisors
and canines of both groups and maxillary canines of young
adults have no lesions.

Examination of therates of abscessing and antemortem loss
shows similar trends as those seen in the Refugio sample
(Table G-2). The older adults have poorer oral health with
higher frequencies of abscesses and tooth loss. The

antemortem tooth loss in older adults reflects the higher
cariesratesinyoung adults. Calculusaveragesfor this series
are very similar to the Refugio sample (Table G-2).

The seriesfrom Room 17 at San Juan Capistrano yieldsthe
smallest sample size of these groups, yet exhibitsthe poorest
oral health of the three samples (Table G-3). The overal
caries frequency for Room 17 is relatively high at 19.6
percent. This sample is similar to the trend seen in the
Refugio sample in the higher caries frequencies occurring
in the older adults (22 percent) compared to the younger
adults (13.1 percent). Caries occur more frequently in
mandibular teeth (23.4 percent) than in maxillary teeth (16
percent).
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Table G-3. Capistrano Room 17 inventory and pathology in permanent dentition

% %
Number | Number % Calculus Number | Antemortem Alveolar
ARCADE AND Teeth Carious | Carious | Average Sockets Loss Antemortem Abscesses Alveolar
TEETH Loss Abscesses
Age 15-34
Maxilla
Incisor 15 0 0.0 214 11 0 0.0 0 0.0
Canine 9 1 111 2.33 20 1 5.0 0 0.0
Premolar
29 1 35 217 38 0 0.0 0 0.0
Molar
33 11 333 218 48 0 0.0 0 0.0
Subtotal
86 13 15.1 147 1 0.7 0 0.0
Mandible
Incisor 14 0 0.0 257 42 0 0.0 0 0.0
Canine 9 0 0.0 2.33 24 0 0.0 0 0.0
Premolar
20 2 18.2 221 44 1 23 1 23
Molar
31 14 45.2 1.97 51 3 5.9 2 39
Subtotal
74 16 216 161 4 25 3 19
Age 35+
Maxilla
Incisor 10 4 40.0 222 35 3 8.6 1 29
Canine 7 1 14.3 2.20 19 2 105 1 53
Premolar
20 1 5.0 2.56 39 10 25.6 1 26
Molar
21 4 19.0 30 39 17 43.6 4 10.3
Subtotal
58 10 17.2 132 32 24.2 7 53
Mandible
Incisor 9 1 111 2.86 28 10 35.7 0 0.0
Canine 8 2 25.0 271 17 4 235 1 59
Premolar
15 1 6.7 2,93 36 12 333 2 5.6
Molar
31 12 387 221 60 29 48.3 2 33
Subtotal
63 16 254 141 55 39.0 5 35
TOTAL 281 55 19.6 581 92 158 15 52

The poor oral health of Room 17 individualsisalso reflected
in the relatively high rate of antemortem tooth loss (15.8
percent). Mandibular teeth in older adults suffer antemortem
loss much more often than any other arcade in the samples
at afrequency of 39 percent. Conversely, the frequency of
abscessing is the lowest among the Room 17 individuals
(5.2 percent) (Table G-3). Calculus scores are dlightly lower
than the Room 26 and Refugio samples.

Dockall (1997) reports very low caries rates for the Ernest
Witte (2.7 percent) and the Morhiss (4.2 percent) sites. These
popul ations were archaic hunters and gatherers of the west
coastal plain of Texas and would have asimilar subsistence
base asthe historic Karankawa. The occurrence of cariesat
the Mitchell Ridge site increases significantly from the
Prehistoric period to the Historic period (Powell 1994). The

females have higher rates of caries than the malesin all of
these sites. Refugio also reflectsthispattern. Dockall (1997)
suggests that this may indicate that females had greater
accessto cariogenic foods asthey gather them. This pattern
does not hold for the San Juan Capistrano series where in
Room 17 both males and females have approximately 19
percent rate of caries frequency, and in Room 26 the males
have agreater rate than females (15.1 percent for malesand
11.7 percent for females).

Dental abscesses also occur at a lower rate in the Ernest
Witte and Morhiss siteswhen compared to Refugio. Dockall
(1997) found that at both sites less than 6 percent of all
observableaveoli displayed evidence of abscesseswhereas
Refugio has a dlightly higher frequency at 8.3 percent.
Dockall (1997) and Powell (1994) note that a temporal
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decrease in abscess frequency seems to have occurred.
Powell suggests that this phenomenon may be the result of
the presence of older individuals in the Mitchell Ridge
Prehistoric component. The Refugio sample definitely
exhibits greater frequencies of abscessesin the older adults
(maxillary 12.0 percent, mandibular 13.9 percent) than in
the younger adults (5.7 percent and 7.7 percent). Dockall
(1997) aso suggests that as populations move inland, the
frequency of abscessing increases. The San Juan Capistrano
samples do not support this idea with abscess frequencies
for Room 17 and Room 26 calculated as 5.2 percent and
7.9 percent, respectively. These samples do, however, have
much higher caries rates.

Osteological Analyses: Section G: Dental Pathology

Dental Pathology in Children

Table G-4 provides the inventory counts and caries
frequencies for the deciduous dentition in the Refugio and
San Juan Capistrano Rooms 26 and 17 samples. The
information isdivided into four age categories, agesbirth-6
months, 1-4 years, 5-9 years, and 10-14 years, aswell asby
arcade and tooth type. The Refugio sampleyieldsthelargest
number of deciduousteeth (n = 155), followed by Room 17
(n=42) and Room 26 (n = 9). Table G-4 also provides the
number of permanent teeth (numbers in parentheses) for
individual s between 10 and 14 years of age. None of these
teeth displayed caries, antemortem loss, calculus, or

Table G-4. Denta inventory and pathology in children (birth to 14 years)

REFUGIO CAPISTRANO CAPISTRANO
MISSION ROOM 17 ROOM 26
ARCADE AND
TEETH Number Number % Number Number % Number Number %
Teeth Carious Carious Teeth Carious Carious Teeth Carious Carious
Ages Birth-0.5
M axilla
Incisor 13 0 0.0 0 0 0.0 0 0 0.0
Canine 4 0 0.0 0 0 0.0 0 0 0.0
Molar 8 0 0.0 0 0 0.0 0 0 0.0
Subtotal 25 0 0.0 0 0 0.0 0 0 0.0
M andible
Incisor 7 0 0.0 0 0 0.0 0 0 0.0
Canine 3 0 0.0 0 0 0.0 0 0 0.0
Molar 15 0 0.0 0 0 0.0 0 0 0.0
Subtotal 25 0 0.0 0 0 0.0 0 0 0.0
Ages 1-4
M axilla
Incisor 18 2 111 5 0 0.0 0 0 0.0
Canine 9 0 0.0 3 0 0.0 0 0 0.0
Molar 19 0 0.0 13 0 0.0 0 0 0.0
Subtotal 46 2 43 21 0 0.0 0 0 0.0
Mandible .
Incisor 16 1 6.3 3 0 0.0 0 0 0.0
Canine 7 0 0.0 3 0 0.0 0 0 0.0
Molar 16 2 125 10 0 0.0 0 0 0.0
Subtotal 39 3 7.7 16 0 0.0 0 0 0.0
Ages 5-9
M axilla
Incisor 2 0 0.0 0 0 0.0 0 0 0.0
Canine 2 0 0.0 2 0 0.0 1 0 0.0
Molar 3 0 0.0 3 0 0.0 2 1 50.0
Subtotal 7 0 0.0 5 0 0.0 3 1 333
Mandible
Incisor 1 0 0.0 0 0 0.0 0 0 0.0
Canine 2 0 0.0 0 0 0.0 2 0 0.0
Molar 4 0 0.0 0 0 0.0 4 0 0.0
ISubtotal 7 0 0.0 0 0 0.0 6 0 0.0
IAges 10-14
M axilla
Incisor 0(5) 0 0 0 0 0.0 0 0 0.0
Canine 0(2 0 0 0 0 0.0 0 0 0.0
Molar 3(21) 1 33 0 0 0.0 0 0 0.0
Subtotal 3(28) 1 33 0 0 0.0 0 0 0.0
M andible
Incisor 0(8) 0 0.0 0 0 0.0 0 0 0.0
Canine 0(3) 0 0.0 0 0 0.0 0 0 0.0
Molar 2(20) 0 0.0 0 0 0.0 0 0 0.0
Subtotal 2(31) 0 0.0 0 0 0.0 0 0 0.0
TOTAL 154 6 3.9 42 0 0.0 9 1 111
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abscesses. The inventory for premolars and molars is
combined under the tooth type molar for these individuals.
Because of the large disparity between the samples, it is
difficult to adequately comparethem. The Refugio deciduous
sample does reflect a similar trend in caries frequencies as
it does in the adult dentition. The frequency is quite low
(3.9 percent), but due to the low number of teeth observed
inthe other series, comparison isnot appropriate. Theteeth
from Room 17 are not similar to the adult dentition from
that seriesin that no teeth exhibit carious activity. The Room
26 deciduous sample has only one carious tooth.

Clear differences between the three samplesare present with
regard to oral health. Refugio appears the healthiest with
thelowest frequencies of cariesand antemortem loss. Room
17 has the poorest oral health as evidenced by the highest
frequencies of caries and antemortem loss. Room 26 falls
in between these two groups. In order to test whether the
differences between the groups are significant, Chi-square
tests of significance are employed (Table G-5). The
F statisticsindicate that the differences are highly significant
between the groups.

Theseresultsindicate two trends, onetemporal and the other
subsistence based. The occupation of the Refugio and San
Juan missions overlap in time. Traditional subsistence
patterns of the groups that comprised the missions were
different in that the Karankawa apparently continued to
maintain their traditional subsistence behavior. The dental
pathology resultsindicatethat this means of subsistence did
not change drastically once the Karankawa lived at the
Refugio mission. Historical documents indicate the
Karankawa would leave the mission if promised food was
not provided (Oberste 1942; Ricklis 1996). The oral health
of theindividual sreflects continuation of the moretraditional
subsistence means of hunting and gathering.

Mission Nuestra Seitora del Refugio

Room 26 of San Juan Capistrano isthe earliest of the samples
(1764-1780's) (Francis 1999; Schuetz 1980). Theoral health
of these individual s suggests that the population was more
adapted to amaize or otherwise high carbohydrate diet than
the Refugio population. However, Cargill and Hard’ s (1999)
isotope study of 19 individual s from Room 26 indicate that
Native American residency at the mission was not long
enough to change the isotope signature. “Neither are the
elevated dN values of Mission San Juan residents
consistent with historic mission recordsindicating that maize
was an important dietary component for mission residents’
(Cargill and Hard 1999:209). Room 17 representsthe longest
occupation period (1793-1862) and also reflects the worst
of oral health. This may indicate the later population of the
San Juan Capistrano mission was heavily reliant on the diet
traditional to the missions including beef, mutton, corn,
beans, and squash (Humphreys 1971).

Another means of examining theora healthisthe DM index,
which combines caries with antemortem tooth loss. Kelley
et al. (1991) suggest that the DM index “provides a more
comprehensive estimation of dental health...” (p. 205). For
the Refugio sample, the DM index was calculated for the
young adults by sex, older adults by sex, all ages by sex,
and then the total sample (Table G-6). The DM index is
calculated as:

(Total number of carious teeth + total number of
antemortem tooth loss)/(total number of teeth + total
number of antemortem tooth loss) x 100.

High scoresindicate poorer oral health. Femaesoverall have
ahigher score than do males.

Table G-5. Results of significant tests for differencesin caries frequencies between groups

Teeth

without Teeth with Unaffected Antemortem Unaffected Number of

Sample caries caries sockets loss sockets abscesses
Refugio 1303 124 1105 95 1101 99
Rmi17 226 55 489 92 566 15
Rm26 374 58 591 83 621 53

X2=31.275 X2=26.719 X2 =21.489
df=2 P< 0.001 df=2 P < 0.001 df=2 P < 0.001
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Table G-6. DM Index for Refugio adults

Young Young Older Older
Males Females Males Females Males Females ALL
Total Teeth 485 493 325 119 810 612 1427
Carious Teeth 22 44 43 15 65 59 124
Antemortem L oss 4 1 42 46 46 47 95
DM Index 5.316973 9.109312 | 23.16076 36.9697 12.96729 | 16.08498 | 14.38896
Dental Wear

Following Smith (1984), dental wear was scored for all
individuals with available dentition. Figures G-1 and
G-2 givetheplotsof the average wear for malesand females
from Refugio. Table G-7 gives the results of the Kruskal-
Wallistestsfor differencesin male and fema e wear patterns
for the maxillary dentition, and Table G-8 presentsthe tests
for the mandibular dentition. The non-parametric Kruskal-
Wallis test is utilized in this analysis because it is robust
in situations of non-normally distributed data and small
sample sizes.

Results of the Kruskal-Wallistests show malesand females
differ systematically with respect to the posterior dentition,
with males showing a higher degree of wear in these teeth.
The anterior portion of the dental arcade shows no
statistically significant difference between males and
females.

Such a pattern of lower female wear is supported by the
higher mortality of young females than young males in the
skeletal sample (see Demography section). The pattern could
also symbolize the femal e segment of the population having
agenerally softer diet. This possibility is not supported by
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Figure G-1. Maxillary average wear scores for Refugio
males and females.
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the caries frequencies however (female 10.6 percent, male
8.7 percent, X2=1.14, p = .285).

In comparison to other Texas coastal hunter-gatherer
samples, the Refugio sample hasrelatively light dental wear.
Figures G-3 and G-4 give the comparison of Refugio to the
Ernest Witte site and the Morhisssite. The Ernest Witte site
is an inland multicomponent site which spans the Late
Archaic to the Historic periods, with the majority of burias
identified asLateArchaic (Dockall 1997). The Morhisssite
is an Archaic period site closer in proximity to the coast
than Ernest Witte. Both of these sites represent a seasonal,
hunter-gatherer subsistence pattern. As seen in both of the
figures, the Refugio sample has systematically lower wear
than both the Ernest Witte and Morhiss samples. The
difference between Refugio and Ernest Witte is more
pronounced than the difference between Refugio and
Morhiss. These differences could likely stem from one of
two causes: 1) The Refugio sample as awhole has alower
average age-at-death than the Archaic period sites, or 2)
During the Mission period, enough of adietary shift toward
a soft-food diet occurred to lessen the overall amount of
dental wear. The first possibility does not seem to be
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Figure G-2. Mandibular average wear scores for Refugio
males and females.
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Table G-7. Results of Kruskal-Wallis Tests for male-female wear scores. maxillary dentition

Tooth Male Average Female Average
Type Wear (N) Wear (N) X p
RM3 2.00(18) 1.74 (19) .05 .81
RM2 2.93 (27) 2.33(21) 4.51 .03
RM1 3.93(28) 3.21 (24) 4.25 .04
RP2 2.96 (26) 2.62 (21) 1.49 .22
RP1 3.22 (23) 2.50 (18) 5.88 .01
RC 3.96 (25) 2.80 (15) 5.44 .02
RLI 3.35 (20) 2.88 (16) 1.59 .21
RCI 3.67 (18) 3.41 (17) 31 .58
LCI 3.79 (19) 3.18 (17) 2.61 A1
LLI 3.81 (16) 2.68 (19) 2.49 A1
LC 3.45 (22) 2.60 (15) 4.19 .04
LP1 3.17 (24) 2.57 (21) 3.75 .05
LP2 3.23(26) 2.45 (22) 6.87 <.01
LM1 3.89 (27) 2.91 (23) 8.89 <.01
LM2 2.87 (30) 2.30 (20) 4.90 .02
LM3 2.00 (21) 1.69 (16) .61 43

*The X2 tests are al with 1 degree of freedom.

Table G-8. Results of Kruskal-Wallis Tests for male-female wear scores: mandibular dentition

Tooth Male Average Female Average
Type Wear (N) Wear (N) x* p
LM3 2.18 (28) 1.70 (20) 3.97 .05
LM2 2.96 (27) 2.33 (24) 6.89 <.01
LM1 3.87 (30) 3.08 (24) 9.02 <.01
LP2 3.00(23) 2.45 (20) 291 .08
LP1 3.10 (29) 2.45 (22) 5.18 .02
LC 3.60 (25) 3.00 (17) 3.83 .05
LLI 3.32 (25) 3.00 (17) 01 .89
LCI 3.79 (19) 3.29 (14) .62 43
RCI 3.61 (18) 3.29 (17) .08 .78
RLI 3.67 (27) 3.00 (20) 2.43 12
RC 3.46 (28) 2.95(19) 2.16 14
RP1 2.94 (31) 2.71 (24) .67 41
RP2 3.11 (28) 2.47 (19) 281 .09
RM1 3.96 (28) 3.26 (23) 6.21 .01
RM2 3.04 (26) 2.32 (22) 7.44 <.01

*The X? tests are all with 1 degree of freedom.
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Figure G-3. Comparison of Ernest Witte, Mor hiss, and Refugio
maxillary dental wear.

plausible, dueto the high percentage of young adults present
at both the Ernest Witte and Morhiss sites (Dockall 1997).
Previously, Smith (1984) found higher rates of wear among
hunter-gatherer groups than among agriculturalists. Records
indicate (Oberste 1942) that the Karankawa would live at
the mission when food supplies were ample and |leave for
the coast when crop production/food availability was low.
If the amount of time spent at the mission was|ong enough,
or if the skeletal sample itself is more representative of
individuals living solely at the mission then the pattern
observed here makes sense. The latter would haveto bethe
more parsimonious answer because as Ricklis (1996) points
out, the Karankawa did not ceasetheir traditional subsistence
strategy, but adapted to the mission as another resource on
the landscape.

Figure G-4. Comparison of Ernest Witte, Mor hiss, and Refugio
mandibular dental wear.

Enamel Chipping

The presence of enamel chipping is indicative of diet and
perhaps behavior. Enamel chipping isliterally fracturing of
the dental enamel resulting from biting or chewing on hard
particles that are associated with particular foods. An
exampleistheinclusion of small pieces of shell consumed
in ahigh shellfish diet. During the analysis of the dentition
of the Refugio series, the presence of enamel chipping was
noted (Plate G-4).

Table G-9 presents the profile of adult individuals with
observable dentition. Of the seventy individuals that have
dentition present, 47 percent exhibit some degree of enamel
chipping. Included in the table is a general description of
individuals with chipped enamel. Males tend to exhibit
damaged teeth more often than females (55 percent males

Table G-9. Profile of individuals with dentition

Age | Females| Femaleswith Males Maleswith
chipped enamel chipped enamel
15-34 20 9 24 12
(45%) (50%)
35+ 8 2 20 9
(25%) (45%)
Totals 28 11 42 23
(39%) (55%)
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Figure G-5. Enamel chipping in adults 15-34 years.
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Figure G-6. Enamel chipping in adults 35+ years.

Table G-10. Inventory of teeth exhibiting enamel chipping by tooth type

ARCADE AND
TEETH

Number
Teeth

Number
Teeth
Enamel Chipping

%
Chipped

Age 15-34
Maxilla
Incisor
Canine
Premolar
Molar
Subtotal

103
51
126

474

9.7
19.6
12.7

118

Mandible
Incisor
Canine
Premolar
Molar

Subtotal

99
58
126
202
485

7.0
10.3
9.5
3.0

Age 35+

Maxilla
Incisor
Canine
Premolar
Molar

Subtotal

58
92
221

44
115
8.6
33
59

S w ol wN

Mandible
Incisor
Canine
Premolar
Molar

Subtotal

52
32
71
92
247

9.6
6.3
9.9
141
10.9

i
B~ o

27

TOTAL 1427

125 8.8

and 39 percent in females). Table G-10 presentsfrequencies
of enamel chipping by arcade and tooth type for young and
older adults. Of the 1,427 teeth examined, 8.8 percent
exhibited some degree of enamel chipping. Young adults
exhibit enamel chipping more frequently in the maxillary
teeth (11.8 percent) than in the mandibular teeth (6.4
percent). The older adults show a reverse of this with the
mandibular dentition having a higher frequency of chipped
teeth (10.9 percent) than the maxillary teeth (5.9 percent).

Figures G-5 and G-6 provide graphic depictions of the
frequency of enamel chipping by tooth type and arcade for
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each of the major age groups. Although the older adults
have alower rate of damage for the maxillary teeth than the
younger adults do, a pattern is present in both age groups.
The canine isthe most frequently damaged tooth, whilethe
molars arethe least damaged teeth; however, the mandibular
teeth of older adults show areversal of the pattern of damage.
The young adults exhibit the most frequent damage to the
canine and the | east affected are the molars. The pattern for
the mandibular teeth in young adults follows the pattern for
the maxillary teeth. However, for the mandibular teeth of
older adults, the most frequently damaged tooth typeisthe
molar and the least frequently damaged is the canine. The
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Refugio population exhibits a relatively high frequency of
enamel chipping. The mostly likely cause of thisdamageis
diet. The Karankawa were coastal people that most likely
exploited the shellfish that were avail able as afood source.
The high incidence of chipping supports the claim that the
Native American groups at the Refugio mission continued
the traditional subsistence pattern of hunting, fishing, and
gathering. Enamel chipping was noted intwo individualsin
the Capistrano samples. Humphreys (1971:36) notes that
“some Coahuiltecan chipping was observed under the
binocular dissecting microscope...” The vastly different
rates of this enamel damage between the two mission
samples suggests that the San Juan Capistrano populations
were more likely dependent on the mission food.

Linear Enamel Hypoplasia

Developmental defects of dental enamel known as linear
enamel hypoplasias have been linked to a variety of
systematic metabolic stressors, localized trauma, and
hereditary anomalies. The defects form when ameloblasts
are disrupted during the enamel matrix formation phase of
dental growth and development, forming linear bands, pits,
or grooves on the surface of the enamel (Goodman and Rose
1990; Plate G-5). Linear enamel hypoplasias (LEH),
therefore, provide arecord of stresseventson anindividual

Osteological Analyses: Section G: Dental Pathology

basis. The presence of hypoplasias allows researchers to
say that individual s definitel y experienced some non-specific
stress event during their development. In addition, themore
defects, which appear onindividual teeth, indicate the more
stress episodes the individual lived through (Storey 1997).
Population level studies of hypoplasias havefocused on the
effects of dietary, climatic, and social conditionsthat affect
disease patterns and human development (Larsen 1997).

The Refugio series offers an excellent opportunity to explore
the patterning of enamel hypoplasia. Due to the disparity of
many other classical physiological stress markers such as
porotic hyperostosis and cribra orbitaliain this series, LEH
are perhaps the best evidence to evaluate the physiological
and environmental stressload in this population. In addition,
thewritten accounts of epidemic disease, popul ation pressure,
and available demographic information allow for patterns of
hypoplasias to be compared with direct historical records.

Ageof defect formation was calculated for linear hypoplastic
defects on the maxillary and mandibular incisors, canines,
premolars, first and second molars. Only linear type defects
were used in these cal cul ations because the etiol ogy is better
understood compared to the other types of defects. Wright's
(1997) regression formulae were used to estimate age of
formation because the tooth size and devel opmental ratein

Table G-11. Frequency of hypoplasia by tooth type

Tooth Number  Teeth with
Type of Teeth Defect Frequency
Maxillary
11 69 49 .710
12 73 42 575
C 73 54 .739
P1 84 34 404
P2 92 29 .315
M1 105 24 .230
M2 96 23 .240
M3 73 9 123
Total 665 264 .396
Mandibular
11 65 31 A77
12 79 38 481
C 81 64 .790
P1 102 35 .343
P2 93 27 .290
M1 105 25 .238
M2 103 27 .262
M3 88 12 136
Total 716 259 .361
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Figure G-7. Plot of hypoplasia frequency by maxillary
tooth type.

the Mayasample are better suited to this sample as opposed
to the European-derived formulae in Goodman and Rose
(1990). Results of the dental biodistance analysis indicate
themultivariate proximity of the Refugio and Mayasamples,
confirming the similarity of tooth sizes between the samples,
while several European samples are quite easily
distinguished from both the Maya and Refugio samples.

Frequencies of teeth showing at least one hypoplasiaby tooth
typefor the maxillary and mandibular dentition are presented
in Table G-11. Frequencies of multiple defects by tooth type

Figure G-8. Plot of hypoplasia frequency by mandibular
tooth type.

for the maxillary and mandibular dentition areillustrated in
Figures G-7 and G-8. The frequencies of maxillary and
mandibular central (X?= 7.57, p = .006, df =1) and lateral
incisor LEHs (X?=7.98, p=.005, df = 1) differ significantly.
Whileall other LEH frequenciesare consistent between the
maxilla and mandible.

This pattern is more dramatic than results given by other
researchers (El-Najjar et. al 1978; Goodman and Rose
1990), who cite only adlight differential in the frequencies
of defectsin across-cultural comparison. Black (1979) and

Table G-12. Frequency of hypoplasia by sex and tooth type

Tooth Type Females Males ,
X p
Maxillary Affected/N (%)
11 23/32 (71.8) 23/34 (67.7) 14 .708
12 15/36 (41.6) 17/34 (50.0) 49 484
C 22/29 (75.9) 33/38 (86.8) 1.34 245
P1 15/35 (42.8) 14/45 (31.1) 112 278
P2 13/36 (36.1) 11/49 (22.5) 191 167
M1 11/46 (23.9) 11/48 (22.9) .01 .909
M2 12/43 (27.9) 8/50 (16.0) 1.94 .163
Mandibular
11 13/28 (46.4) 13/29 (44.8) .01 .903
12 19/36 (52.8) 15/38 (39.5) 132 251
C 27/35 (81.8) 30/46 (65.2) 263 .104
P1 22/44 (50.0) 22/55 (40.0) .99 .319
P2 20/39 (51.3) 6/49 (12.2) 15.89 <.0001
M1 18/46 (39.1) 3/51 (5.9) 15.76 <.0001
M2 16/45 (35.5) 10/53 (18.9) 348 .062
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Goodman and Armelagos (1985), however, found significant
differencesin thefrequencies of defects between tooth types,
most noticeably the maxillary and mandibular central incisor.
This pattern fits the previous notions of differential
susceptibility of the anterior dentition, especially the
maxillary teeth as noted by Goodman and Rose (1990).

One interesting pattern that is present in this series is the
differential patterning of hypoplasias between adult males
and females. Females (46 percent) display a significantly
(X2 = 24.78, p < .0001, df = 1) higher frequency of
hypoplasias across al tooth types than males (33 percent).
Thereisamarginaly significant differencein the mandibular
canine (males 65 percent, females 82 percent, X?= 2.64,

Osteological Analyses: Section G: Dental Pathology

p = .1, df = 1) and mandibular second molar (males 18.9,
females35.5, X?=3.48, p=.062, df = 1), amarked difference
in the mandibular second premolar (males 12 percent,
females 51 percent, X2= 15.9, p < .0001, df = 1) and
mandibular first molar (males 6 percent, females 39 percent,
X2=15.8, p <.0001, df = 1). The female frequencies are
consistently higher in the mandibular dentition, while not
always so in the maxillary dentition. Table G-12 lists
frequencies by tooth type and X2 tests of significance.

Slaus (2000) found similar patterns in a Late Medieval
sample from Croatia, but observations were limited to the
anterior dentition. A similar pattern exists in many
archaeological samples from North America, as well as
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Figure G-9. Age distribution of hypoplasia formation for all teeth.

Table G-13. Mean age of defect formation by sex and tooth type

Tooth Type | Female | Male | t | p

Maxillary Age mean (s.d) N Age mean (s.d) N

11 3.24 (.348) | 16 2.93 (.350) | 17 -2.54 .016

12 3.72 (.282) | 12 3.50 (.305) | 14 -1.82 .081

C 4,92 (.317) | 13 4,57 (.546) | 16 -2.11 .043

P1 5.03 (.245) | 10 5.07 (.371) | 10 -1.59 .129

P2 5.28 (.267) 9 4.93 (.359) 8 -2.25 .039

M1 2.67 (.242) 7 2.70 (.251) 8 .28 .783

M2 6.18 (.438) 8 6.04 (.574) 6 -.53 .605
Mandibular Age mean (s.d) N Age mean (s.d) N

11 3.04 (.371) 8 2.93 (.274) 9 -.68 .509

12 3.06 (:313) | 11 2.89 (.224) | 10 -1.52 .145

C 3.65 (.312) | 16 3.34 (.354 22 -2.80 .008

P1 4,95 (542) | 12 4,71 (.602) 9 -.96 .351

P2 571 (742) | 11 6.02 (.255) 7 1.27° .225

M1 2.82 (.243) | 11 2.85 (.193) 3 .23 .820

M2 6.16 (.285) | 10 6.25 (.131) 8 0.88° .397

aSatterthwaite' s approximation used to adjust for unequal variances.
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historic period samples, with females exhibiting higher
frequencies of hypoplasiasin many cases (Guatelli-Steinberg
and Lukacs 1999).

One possible explanation for the lower male frequenciesin
the mandibular molarsliesin the greater amount of wear on
those teeth compared to females (right side, t = 2.64, p =
.01; left side, t = 3.20, p = .002), these factors, however, are
not present in the lower premolars.

Utilizing the regression formulae provided by Wright (1997),
ages of defect formation were calculated for linear defects
on the maxillary and mandibular incisors, canines,
premolars, and first and second molars. Figure G-9 presents
the distribution of the age of formation for the first defect
for adult males and females.

This tri-modal distribution represents the different timing
of defects between tooth types. Table G-13 lists the mean
age of formation for the first defect for each tooth type,
results of the t-tests and associated p-values for the
comparison of males to females. In order to maintain the
protocol of Wright, her minimum scorable age limit was
strictly followed (see Wright 1997:Table 1). Any defects
that fell below the minimum scorable age were not included
in this portion of the analysis.

Femalesdisplay significantly older ages of development for
several maxillary teeth, and the mandibular canine. This
pattern indicatesthat on teeth that tend to be more susceptible
to defect formation, (maxillary incisors, maxillary and
mandibular canines[ Goodman and Rose 1990]) femalesare
generaly being affected by nutritional or environmental
stressors later in childhood. For the teeth that show
significant differences between sexes, females, on average,
are developing hypoplasias 3.7 months later than males.
Timing between defects, however, shows no significant
difference between sexes (t = -0.64, p = .263, df = 133),
with femal esaveraging 5.9 months between defect formation
and males averaging 5.5 months. Thispattern coincideswell
with the mortality distribution at Refugio, with asix-month
differential in the low and high points of mortality in the
parish buria record (Oberste 1942), and could reflect a
seasonal susceptibility of children to environmental stress.

Thetrend observed in older age of hypoplasiaformationin
females coincides with the higher frequency of defects in
females, and could indicate differential susceptibility
between the sexes. Guatelli-Steinberg and Lukacs (1999)
cite cultural factors such as preference for male childrenin
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nutritionally stressed populations. This would put females
inaposition of higher stresslevelsduring times of increased
environmental stress. The population at Refugio was
repeatedly placed in situations, including but not limited to,
smallpox outbreaks, inter-personal violence, and poor crop
production (Oberste 1942).

Summary

Analysis of dental pathology provides an opportunity to
examinetheoral health, diet, and perhaps behavioral aspects
of apopulation. The oral health of the Refugio population
isrelatively good. When looking at the di sease processes of
the oral structure including caries, abscesses, and
antemortem tooth loss, frequencies of these are low
especially when compared to the San Juan Capistrano
samples. A dight temporal trend isevidenced intheincrease
in caries frequency as the later sample, Room 17, exhibits
the highest caries frequency.

Other dental indicators such as wear and enamel chipping
provide evidence for diet and perhaps behavior. Dental
attrition was discussed for the Refugio sample. The most
distinct pattern was that the males exhibit greater wear in
the anterior teeth than do females, while there is no sex
differencein the posterior dentition. When compared to the
Archaic hunter and gathers from the Morhiss and Ernest
Witte sites, the Refugio population exhibits less attrition.
This may reflect more strenuous food preparation or
processing during the historic period. Enamel chipping,
however, occurs at arather high frequency with 47 percent
of individuals with teeth exhibiting some evidence of
chipping. Thismost likely reflects utilization of the shellfish
found in the coastal environment. Unfortunately,
comparative samples from the Texas region were not
available for thisanalysis.

The final dental indicator of health examined was linear
enamel hypoplasia(LEH). Linear enamel hypoplasias have
been linked to a variety of systematic metabolic stressors,
localized trauma, and hereditary anomalies. Two patterns
were discerned from the Refugio sample. The males
generally have lower frequencies of LEH than females, and
the females were older at the time of development of the
defects. These patterns may reflect preferential resources
for male children during periods of low resources. The
patterns of age at development seem to coincide with
seasonal mortality. However, as previously mentioned, actual
causes of LEH are not known.
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41RF1-BP15-052

41RF1-BP15-052

Plate G-1. Examples of cariouslesions.
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41RF1-BP22-082

41RF1-BP26-125

Plate G-1. continued.
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41RF1-BP04-021

41RF1-BP26-125

Plate G-2. Examples of antemortemtooth loss.
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41RF1-BP22-077

41RF1-BP04-021

Plate G-3. Examples of abscesses.
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41RF1-BP16-083

Plate G-4. Example of enamel chipping.

41RF1-BP11-054

Plate G-5. Linear enamel hypoplastic defects on maxillary incisors.
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Section H

Dental Metrics and Morphology

Dental measurements have been employed by many
researchers to gain insight into a number of evolutionary
and population distance analyses. The genetic basis of the
dentition has been established for many groups using
standard quantitative genetic methods of heritability
estimation (see Kieser 1990). This genetic basis allows
dental measurement to act asatool for population structure
analyses (O’ Rourke and Crawford 1980) aswell as studies
of group migration (Sciulli 1979) and cultural change.

Dental metric analyses are employed in the Refugio skeletal
series to answer a variety of questions. Dental metrics are
used to aid in sex determination of individuals of
unidentifiable sex (sub-adults and highly fragmentary
individuals). Thedentitionisalso employed to help surmise
the ancestry of individuals that, due to extraneous
circumstances, are otherwise unidentifiable. Along the same
lines, the dentition isemployed in abio-distance analysis of
the Refugio population relative to avariety of comparative
samples of European, Native American, and Hispanic
samples available from published literature.

Methods

All available dental remains were measured according to
the protocols established in Buikstra and Ubel aker (1994)
and Keiser (1990). The following three crown dimensions
were collected from each tooth:

=

Maximum mesio-distal diameter (crown length);

2. Maximum buccal-lingual diameter (crown width);
and

3. Maximum crown height taken from the mid-point of

the cemento-enamel junction (CEJ).

While Buikstra and Ubelaker (1994) suggest taking
measures on only the left element of the dental arcade, both
sideswererecorded, when available. All measurementswere
taken in millimeters with needlepoint digital calipers
accurateto .01 mm. Teeth with severe attrition or ante/post-
mortem breakage were not measured. Likewise, when the
CEJwas not clear due to extreme calculus development or
breakage, crown heights were not recorded. Molar crown
heights were recorded from the CEJ to the occlusal surface
of the mesio-buccal cusp, or if the mesio-buccal cusp was

damaged or unclear, the height was recorded from the distal -
buccal cusp.

For all individualswith permanent dentition present, dental
morphological characteristics were scored for the crowns
and roots following the protocol set forth in Turner et al.
(1991). The following list of morphological features were
observed:

Winging (U11)

Shoveling (U11, UI2, UC, LI)

Double shoveling (Ul1, Ul2, UC, UP1)

Labial convexity (Ul1)

Peg-shaped incisor (Ul2)

Interruption groove (Ul1, UlI2)

Tuberculum dentale (Ul1, UI2, UC)

Mesia ridge (UC)

9. Distal accessory ridge (UC, LC)

10.Mesia and distal accessory cusps (UP1, P2)

11. Uto-Aztecan Premolar (UP1)

12.Metacone (UM1,UM2, UM3)

13.Hypocone M1, UM2, UM3)

14.Metaconule (UM 1, UM2, UM3)

15.Carabelli’ strait (UM 1, UM2, UM3)

16. Parastyle (UM 1, UM2, UM3)

17.Enamel extensions (upper and lower premolars and
molars)

18.Premolar root number (UP1, UP2)

19.Upper molar root number

20. Peg-shaped molar (UM 3)

21.Odontome (Upper and lower premolars)

22.Congenital absence (U11, UI2, LI1, L12, UP2, LP2,
UM3, LM3)

23.Lingual cusp variation (LP1, LP2)

24. Anterior fovea (LM 1)

25.Lower molar groove pattern (LM1, LM2, LM3)

26.Lower molar cusp number (LM1, LM2, LM3)

27.Deflecting wrinkle (LM1, LM2, LM3)

28.Distal trigonid crest (LM1, LM2, LM3)

29.Protostylid (LM1, LM2, LM3)

30.Cusp5form (LM1, LM2, LM3)

31.Cusp 6 form (LM1, LM2, LMJ)

32.Cusp 7 form (LM1, LM2, LM3)

33.Canine root number (LC)

34.Tome sroot (LP1)

34.Lower molar root number (LM1, LM2, LM3)

N A~AWNE



Osteological Analyses: Section H: Dental Metrics s Morphology

Descriptions of these traits can be found in Turner et al.
(1991), and Scott and Turner (1997). In many cases, attrition
had obscured the traits of interest. In such cases, the traits
were scored as missing data.

Results

Due to attrition factors, mesio-distal and crown height
diameters were excluded from subsequent analysis. Table
H-1 presents the summary statistics for the adult buccal-
lingual crown diameters and tests for sexual dimorphism.

There exists clear sexual dimorphismin all teeth except the
mandibular incisors. The most dimorphic teeth are the
maxillary first premolar, first molar and the mandibular
canine. This pattern of dimorphism is consistent with other
studies of sexual dimorphism in modern humans (Hillson
1996).

Several individua swith permanent dentition wereidentified
asindeterminate sex during the skeletal analysis. Dueto the
often highly fragmentary nature of these individuals, post-
cranial metric datawere unavailable. Discriminant functions
were developed to aid in the identification of sex for these

Mission Nuestra Sefiora del Refugio

indeterminateindividuals. Table H-2 liststhe burial numbers,
posterior probabilities, and discriminant function details.

The remaining sample was likewise subjected to a sex
discriminant function. The best combination of variablesis
the maxillary canine and second premolar. The discriminant
function based on thesetwo variables produced ajackknifed
classficationrate of 83.2 percent (21/23, 91.3 percent males;
12/16, 75 percent femal escorrectly classified). Theseresults
are better than those of Jacobi’ s(1994) (63.6 percent correct)
who used a similar function, and comparable to the results
of Owsley (1982) (91.5 percent correct) who used a more
biased resubstitution method of classification.

Biodistance Analysis

In order to understand the Refugio population as a whole,
the sample was compared to other populations from North
Americaand Europe. The goal of thisanalysisisto assess
the biological proximity of the Refugio sample as awhole
to other Native American samples, as well as Hispanic and
European samples. Table H-3 lists the pooled-sex buccal-
lingual means, sample sizes and sources for the samples
used in the multivariate analysis. Mahalanobis squared

Table H-1. Summary statistics and tests of sexual dimorphism

Male M ean Male Female Female
Tooth (N) s? Mean (N) s? T p
Maxillary
11 7.39 (22) .09 7.13(19) .25 229 | .03
12 6.71(22) .19 6.23 (22) .51 2.22* | .03
C 8.91 (24) A1 8.13(16) .69 3.59* | .002
P1 9.84 (27) .26 9.39 (21) 48 2.60 | .013
P2 9.65 (29) 21 9.08 (23) Al 3.68 | .0006
M1 11.93 (29) .23 11.38(25) 46 3.48 | .001
M2 11.91 (31) .39 11.39 (22) 91 2.22* | .033
M3 11.34 (22) .92 10.71 (22) .79 2.29 | .027
Mandibular
11 5.84 (21) .07 5.68 (13) 15 145 | .158
12 6.28 (27) A1 6.25 (22) .22 27 | 785
C 8.07 (27) .18 7.59 (20) .25 3.53 | .001
P1 8.16 (34) 22 7.81(24) .25 2.70 | .009
P2 8.27 (29) .20 7.91(23) .29 258 | .013
M1 11.18 (31) .28 10.68 (26) A9 3.03 | .004
M2 10.84 (30) .29 10.27 (24) .64 3.01* | .004
M3 10.74 (27) 72 10.26 (26) 72 2.04 | .002

*Satterthwaite’ s (1946) approximation used to adjust for unequal variances.
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Table H-2. Discriminant function results for indeterminate sex individuals

Predicted | Posterior Posterior Teethin Per centage Correctly
Feature | Burial Sex Probability | Probability | Function Classified
:Male :Female
05 034 Male .6248 .3652 Max M1 75% Male, 52% Female
14 051 Female .3868 .6132 Max 11, 64% Male, 56% Female
P1, M1
16 083B Male .7907 .2093 Man P2 76% Male, 61% Female
17 074 Male .9394 .0606 Max C 87% Male, 63% Female
17 071 Mae 7276 2724 Man M1, 74% Male, 58% Female
Max M1
34 108A Female .0849 .9151 Max C 87% Male, 63% Female
34 108 Mae .7070 .2930 Max M1 75% Male, 52% Female
38 136 Female .7331 .2669 Man P2 76% Male, 61% Female

distances were derived using a program developed by
Richard Jantz and Corey Sparksfor the above samplesusing
the traditional formula

o

a

D*=(x - x)& (% - x)

Where x and x; represent the i and j™ group means, and S
is a pooled variance-covariance matrix. The variance-
covariance matrix is derived from asample of 322 African-
American and Native American individuals from the
Standardized Osteological Database (S.0.D; Rose 1999),

50 individualsfrom the Averbuch site (unpublished data), a
Mississippian period village cemetery from Tennessee, and
49 individualsfrom Refugio. Thislarge and diverse sample
was used in order to provide an unbiased estimate of the
baseline variability for these tooth dimensions. Table H-4
gives the resulting Mahalanobis D? values for the
comparative samples.

A principal coordinates analysis (PCA) was performed
on the above distance matrix. PCA takes half of each
distance, then subtracts the row and column means from
each element, then adds on the grand mean to each distance.

Table H-3. Comparative samples used in biodistance analysis

11 12 C P1 P2 M1
Group (abrev.) (N) bl bl bl bl bl bl Source
Pecos Pueblo (PP) (85) 7.3 6.46 8.36 9.89 9.18 11.54 Nelson (1938)
Indian Knoll (1K) (50) 7.23 6.58 8.51 9.86 9.43 11.68 |Perzigian (1976)
Ohio Valley Adena (OVA) (26)| 6.97 6.26 8.45 9.57 9.27 11.73 |Sciulli (1979)
Ohio Valey Glacid
Kame (OVG) (18) 7.12 6.41 8.56 9.56 9.42 11.99 Sciulli (1979)
Ohio Valley
Hopewell (OVH) (19) 6.98 6.29 8.39 9.43 9.27 11.74 |Sciulli (1979)
Refugio Mission (RF) (48) 7.26 6.53 8.63 9.66 9.41 11.75 |Present Study
Tipu Maya (TM) (163) 7.14 6.31 8.49 9.34 9.16 11.64 |Jacobi (1996)
O’ Rourke and
Mexico-Cuanalan (MC) (39) 71 6.4 8.06 9.33 9.32 11.2 |Crawford (1980)
O’ Rourke and
Mexico-Saltillo (MS) (43) 7.07 6.19 8.03 8.95 8.96 11.01 [Crawford (1980)
O’ Rourke and
M exico-San Pablo (M SP) (30) 7.24 6.31 8.12 9.14 9.18 11.27 |Crawford (1980)
O’ Rourke and
Mexico-Tlaxcala (MT) (21) 7.14 6.32 8.27 9.05 9.11 11.19 [Crawford (1980)
German (GR) (27) 7.13 6.46 8.23 8.75 9 11.3 |Hanihara (1998)
Russian (RU) (47) 7.44 6.8 8.65 9.13 9.36 11.36 |Hanihara (1998)
Czechoslovakian (CZ) (22) 7.12 6.29 8.42 8.83 8.85 11.34 |Hanihara (1998)
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Table H-4. Mahalanobis D? values for the comparative data set

PP IK OVA 0OVG OVH RF ™ MC MS MSP MT GR RU
1K 0.520
OVA |1.988 0.916
OVG [2.820 1.381 0.347
OVH [2418 1170 0120 0.173
RF 1279 0397 0585 0.624 0.563
™ 2148 1312 0.633 0.613 0.409 0.375
MC [1.908 1.358 2222 2648 1945 1283 1522
MS (3262 3.034 3220 3614 2721 2187 1512 0.752
MSP 2732 2418 2862 2844 2313 1602 1214 0562 0.252
MT (3229 2575 2642 2780 2134 1527 0994 0763 0.170 0.264
GR [5.444 4350 3944 3425 2968 2707 1727 1989 0922 0952 0.608
RU 5254 4130 5126 4.610 4341 2754 2641 2134 1605 1397 0976 0.957
CZ 14831 4.030 3120 2896 2434 2261 1068 2510 1017 1230 0.636 0.457 1.543

The eigenvalues and eigenvectors are then extracted from
the double-centered matrix, and the values of the
eigenvectors corresponding to positive eigenval ues can be
thought of as pointsin a Cartesian plane. Each group isthen
projected as a coordinate in this plane, enabling group
distances to be observed in multivariate space. Figure H-1
presents the results of the principal coordinates analysis.

Itisclear from Figure H-1that thereisatooth size difference
between the Native American samples and the European
samples. The Refugio sampleisclosest in proximity to other
Native American samples, indicating a relatively high
proportion of Native Americansin the sample. Asdiscussed
previously (Section G), the Refugio sample falls closer to
the Tipu Mayasampl e than the European sample, indicating
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more closely related tooth sizes, and thus the choice of
regression formulae for age of hypoplasia formation
estimates.

In additionto the principal coordinates analysis, acanonical
variates analysis (CVA) was performed using the group
means listed in Table H-3, the covariance matrix described
above, and theindividual group sample sizes. Thistype of
analysisis similar to the PCA, but it uses the sample sizes
of each group asaweighting factor. In addition, it produces
multivariate distances for a set of unclassified individuals
using the canonical scores for the group centroids. These
distances can be used to aid in identification of these
unidentified individuals. Using this method, a series of 27
individualswith complete maxillary buccal-lingual datafrom
Refugio were entered into the function to assess
individual proximity to the test groups from Table H-
3. Figure H-2 presents the results of the CVA.

As expected, the mgjority of the individuals from
Refugio have their minimum distance to the Native
American groups. Several individuals show distances
closer to the Mexican and European groups. This
indicates several individuals of either Hispanic or
possibly European ancestry were buried inthemission
cemetery. Oneother possibility isthat theseindividuals
represent cases of possible admixture between local
Native Americans and Hispanicsliving at the Refugio
mission.

In order to answer questions of individual ancestry
and admixture, the dental discrete traits were used

Figure H-1. Plot of group distances using principal coordinates.

when available. These data were analyzed using a
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Figure H-2. Canonical plot of group means.

Bayesian framework. Bayes's theorem is a useful method
for calculating posterior probabilities of an event given a
prior event has happened, and istraditionally expressed as:

P(AIB) = MAL D
S(P(A G B)+ P(A G B)+..+P(A C B)

where A, isthen™ hypothesisin question. Using this method,
the question was posed: What is the probability of an
individual being Native American given that the n" set of
discrete dental traits is present? Traits were chosen based
upon their distinct patterning in Native American popul ations
compared to European popul ations. The traits employed in
the analysisare listed in Table H-5.

For eachindividual with any of thesetraits scorable (n=77),
posterior probabilities were calculated using Bayes's

theorem. Moreexplicitly, the posterior probability P(N/T.=0)
is calculated by:

T,=0o0r1

P(OIN)- P(N)
P(O|N)« P(N)+P(0|E)* P(E)
Assume: P(E) = P(N) = .5

P(Ts =0[N)

P(T, =0|N)+P(T, =0|E)

P(N|T, =0) =

P(N|Ts=0) =

where P(N/T=0) representsthe probability of being Native
American given that trait state O is present. Thetrait stateis
just the joint probability of getting the observed suite of
traits, or T=0+P(t,*t,* ... *t,) assuming independence of the
traits. For al individuals the prior P(N)=P(E)=.5, in other
words, an uninformative prior for ancestry isused asto let

Table H-5. Traits used in Bayesian analysis and ancestral population frequencies*

Fregquency
Trait Native American European

Ul shovel .919 .027

UM 1 Carabelli’s cusp .056 273
UM1 enamel extension 437 .038
2 rooted UP1 .143 407

4 cusp LM2 .086 711
Cusp6LM1 .551 .083

*Data from Scott and Turner 1997
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theindividual trait states be the main factor in determining
the posterior probability. The results of this method should

be the most unbiased estimator of theindividual’sancestry;

45
40 -
also, individuals of possibly admixed ancestry might be 35
identified. For classification purposes, the rule: If P(N) > 5
P(E) then classify as Native American, else classify as 2
European is utilized. For cases where P(N) was closeto .5, s
individuals are considered as admixed. Table H-6 liststhe g 20
results of the Bayesian analysisfor al individual swith the & g
traits in question. Figure H-3 gives the distribution of
posterior probabilities of Native American ancestry for the 181
Refugio sample. Figure H-4 presentsthe spatial distribution 5 1
of the classified individuals from Refugio. No pattern or 0 L i S : :
discrete clusters of affiliated individuals are evident 0 01 02 03 04 05 06 07 08 09 1
indicating an even distribution of all groups across the Probability of Native American Ancestry
cemetery area.
Figure H-3. Distribution of posterior probabilities of
Native American ancestry.
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Figure H-4. Distribution of burials by non-metric posterior probabilities.
Classifications follow definitionsin text.
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Table H-6. Posterior probabilities and ancestry estimates calculated from dental discrete traits

Skeletal Bayesian
Ancestry N Traits Ancestry
Feature| Burial | Sex Estimate P (Native) | P (European) | Present Estimate
5 28 M __|[Indeterminate - - 0 -
21 81 F__|Indeterminate - - 0 -
22 083B M __|[Indeterminate - - 0 -
5 21 F__|Indeterminate 0.449 0.551 1 IAdmixed*
5 24 | |Indeterminate 0.449 0.551 1 IAdmixed*
Native
12 45 M |American 0.564 0.436 3 IAdmixed
16 67 F__|Indeterminate 0.57 0.43 6 IAdmixed
16 66 M __|Indeterminate 0.449 0.551 1 IAdmixed*
17 80 M __|Indeterminate 0.435 0.565 3 IAdmixed
Native
22 083A M __|American 0.448 0.552 3 IAdmixed
Native Native
4 9 M |American 0.944 0.056 2 /American
Native Native
4 13 M |American 0.857 0.143 5 /American
Native Native
4 17 M |American 0.909 0.091 5 /American
Native Native
4 8 F_|American 0.999 0.001 5 /American
Native Native
4 18 F__|American 0.857 0.143 1 IAmerican*
Native
4 6 M __|Indeterminate 0.998 0.002 4 American
Native Native
5 30 M __|American 0.999 0.001 6 American
Native Native
5 23 F__|American 0.999 0.001 5 American
Native Native
5 25 F__|American 0.961 0.039 4 American
Native
9 37 F__|Indeterminate 0.999 0.001 5 American
Native
11 40 F__|Indeterminate 0.857 0.143 1 I/American*
Native
11 42 M __|Indeterminate 0.924 0.076 4 /American
Native
12 a4 F__|Indeterminate 0.857 0.143 5 IAmerican
Native
13 048A M __|Indeterminate 0.842 0.158 1 I/American*
Native Native
13 46 F |American 0.986 0.014 6 IAmerican
Native
13 47 F__|Indeterminate 0.991 0.009 6 American
Native Native
14 51 | |American 0.994 0.006 2 American
Native
14 52 M __|Indeterminate 0.925 0.075 4 American
Native Native
16 63 F__|American 0.998 0.002 4 American
Native Native
16 68 I |American 0.998 0.002 5 IAmerican
Native
16 62 F__lIndeterminate 0.947 0.053 3 American
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Table H-6. continued...
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Skeletal Bayesian
Ancestry N Traits Ancestry
Feature| Burial | Sex Estimate P (Native) | P (European) | Present Estimate
Native Native
17 76 F__|American 0.881 0.119 4 American
Native
17 74 M __|Indeterminate 0.996 0.004 3 American
Native
17 77 M __|Indeterminate 0.885 0.115 2 IAmerican
Native
17 75 | |Indeterminate 0.999 0.001 4 American
Native
21 82 F__Hispanic 0.999 0.001 4 IAmerican
Native
22 085A M __|Indeterminate 0.991 0.009 4 /American
Native
22 88 M __|Indeterminate 0.989 0.011 2 IAmerican
Native Native
22 86 M __|American 0.993 0.007 5 American
Native Native
22 1 F__|American 0.996 0.004 5 American
Native
22 87 F__|Indeterminate 0.999 0.001 4 American
Native
22 85 M __|Indeterminate 0.95 0.05 5 American
Native
22 83 F __|Indeterminate 0.996 0.004 3 /American
Native Native
23 91 M |American 0.925 0.075 4 IAmerican
Native Native
24 93 F_ American 0.991 0.009 4 IAmerican
Native
24 102 M __|Indeterminate 0.914 0.086 1 IAmerican*
Native
24 92 M __|Indeterminate 0.885 0.115 2 American
Native
26 106 M __|Indeterminate 0.985 0.015 3 American
Native
26 108A M __|Indeterminate 0.919 0.081 1 I/American*
Native Native
26 109 M |American 0.999 0.001 6 American
Native Native
26 112 M |American 0.999 0.001 5 IAmerican
Native
26 113 M __|Indeterminate 0.925 0.075 4 /American
Native
26 106A F __|Indeterminate 0.95 0.05 5 IAmerican
Native
34 129 M __Hispanic 0.999 0.001 5 American
Native
34 134 | Hispanic 0.812 0.188 2 IAmerican
Native
34 130 M __|Indeterminate 0.999 0.001 4 American
Native
34 133 | |Indeterminate 0.902 0.098 2 American
Native Native
36 MO01C M __|American 0.914 0.086 1 American*
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Table H-6. continued...

Skeletal Bayesian
Ancestry N Traits Ancestry
Feature| Burial | Sex Estimate P (Native) | P (European) | Present Estimate
Native Native
8 36 F__|American 0.773 0.227 3 American
Native Native
15 56 JAmerican 0.655 0.345 6 IAmerican
Native Native
22 90 M |American 0.791 0.209 3 IAmerican
Native
30 125 F__|Indeterminate 0.639 0.361 2 IAmerican
24 97 M __[Indeterminate 0.334 0.666 4 European
30 118 M __|Hispanic 0.156 0.844 2 European
15 57 M __|Indeterminate 0.161 0.839 5 European
15 54 M __|Indeterminate 0.254 0.746 4 European
24 100A M __|Indeterminate 0.302 0.698 3 European
Native
31 126 F__|American 0.217 0.783 5 European
5 34 | |Indeterminate 0.044 0.956 2 European
5 20 M __|Indeterminate 0.041 0.959 4 European
5 32 M __|Indeterminate 0.036 0.964 3 European
11 39 M __|Indeterminate 0.063 0.937 4 European
13 50 M __|Indeterminate 0.031 0.969 4 European
14 53 M __[Indeterminate 0.041 0.959 4 European
16 72 M __|Indeterminate 0.093 0.907 4 European
25 105 | |Indeterminate 0.071 0.929 2 European
26 108 F__|Indeterminate 0.056 0.944 1 European*
30 119 F__|Indeterminate 0.036 0.964 6 European
35 136 M __|[Indeterminate 0.056 0.944 1 European*®
38 X01L | lindeterminate 0.143 0.857 1 European*

*Classification questionable due to only one trait present.

The results of this analysis conclude that the constituency
of the Refugio sampleismostly of Native American ancestry
due to the large peak in the distribution between .9 and 1.
There is also a second small mode from .1 to 0, possibly
indicating a sizeable segment of the sample being European,
or Hispanic. The third mode of the distribution around .5
could be interpreted as admixed individuals of European
and Native American ancestry. This corresponds well with
the results of the canonical variates analysis, which shows
the majority of the Refugio sample having minimum D?
distance to Native American group centroids, and smaller
subsets of the sample being closer to Hispanic and European
group centroids.
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Osteological Analyses: Section 1: Analysis of Postcranial Remains

Section 1

Metric Analysis of Postcranial Remains

This section deals with the various inferences that can be
made from metric analysis of postcranial remains. Among
those possiblefor metrics obtained from the Refugio sample
are estimates of ancestry, robusticity, height, weight, and
growth status. The fragmentary nature of the Refugio
remains necessitated some modifications in the usual
analytical strategies. When individuals and bones are
complete, various multivariate procedures may be used
which allow assessment of general size and shape variation.
Complete individuals are virtually non-existent and
individual bones are frequently fragmented. We have
therefore resorted to several individual analyses employing
variables allowing assessment of particular morphological
regions. Investigating morphology of different morph-
ological systemsindependently of one another isnot ideal,
but maximizes sample size.

Comparative data from other mission samples examined
using the same protocols as those employed in the present
analysis are available. These include Mission San Juan
Capistrano and the Church component of Pecos Pueblo. We
have a so included the Historic component associated with
Glaze 6 at Pecos, asit provides some control over themission
influence. Samplesfor these mission samplesare uniformly
small. When abroader perspectiveiscalled for, other Native
American or world samples have also been included for
comparison.

Wehave devoted considerabl e attention to stature estimation,
especialy methodological issuesthat haveinfluenced stature
estimates on previous Texas samples. This is necessary
becausethehistorical record hasemphasized the great height
of the Karankawa, which in turn has influenced skeletal
interpretations.

Platymeria and Ancestry

Limb bones are generally considered poor indicators of
ancestry, although with relatively compl ete remains, Blacks
and Whitesmay bereliably distinguished (Ousley and Jantz
1997). The one indicator in the postcranial skeleton, which
seems to distinguish Native Americans from Whites, isthe
flatness of the subtrochanteric portion of the femoral shaft.
This idea has been most extensively developed by Gill
(1995). Theprincipal featureismedio-lateral expansionand
anterior-posterior shortening of the subtrochanteric part of
thefemur shaft, producing acondition known as platymeria.
Gill has shown that this feature effectively discriminates
Northern Plains Indians from Whites. Unfortunately, little
is known of the determinants of the feature, i.e., whether
functional or not, or of its distribution in time and space.
Themarked platymeriaof Northern Plainsgroupsin contrast
to other world populationsisclearly evident in Col€’ s(1994)
analysis.

Table I-1 shows the platymeria summary statistics for the
Refugio sample and comparative samples. A consistent
picture emerges, which can be summarized as follows: 1)
Samples consisting of unmixed Native Americans exhibit
platymeria and are relatively homogeneous. The historic
Pecos component associated with Glaze 6 is the most
extreme in this regard; 2) Recent Whites do not exhibit
platymeria and are relatively homogeneous; 3) Recent
Hispanicsareonly dightly more platymeric than Whites; 4)
Thethree mission samples, presumably containing mixtures
of Native Americans, Europeans and individuals of mixed
ancestry, have mean values intermediate between Whites
and Native Americans and tend to be more variable.
Althoughinall three mission samples males exhibit ahigher

Table I-1. Index of platymeriafor Refugio and various other populations

Males Females
Group n X sd. n X sd. |Source
Refugio 23 0.814 | 0.062 26 0.788 | 0.073 [Present study
Capistrano 15 0.858 | 0.112 12 0.811 | 0.089 [Unpublished data
Pecos Church 14 0.813 | 0.086 17 0.731 | 0.071 [Unpublished data
Pecos Glaze 6 15 0.707 0.048 10 0.718 | 0.059 [Hooton'sdata
Plains Woodland 28 0.76 0.07 25 0.74 0.06 |Cole 1994
Plains Coal escent 239 0.73 0.06 193 0.72 0.06 |Cole 1994
Recent Hispanics 29 0.861 0.078 5 0.876 | 0.069 [Forensic data
Recent Whites 168 0.909 0.089 116 0.891 | 0.073 [Forensic data
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mean (less platymeric) than females, and are less variable,
only in Pecos Churchisthisdifference significant. That may
indicate that the number of non-Native males exceeds the
number of non-Native females. No other sex differenceis
significant, although thereisageneral tendency for females
to be dightly more platymeric than males.

The striking difference between Native Americans and
Whites rai sesthe question of whether femur subtrochanteric
morphology could be used to identify ancestry inthe Refugio
sample. We have attempted to explore the relationship of
platymeriato ancestry in Refugio in two ways: 1) Examine
the relationship between platymeria and other aspects of
bone morphology. Karankawa are thought of as large and
robust people. We would therefore expect that the more
platymeric (presumably Native) femorashould belarger and
more robust than less platymeric femora (presumably non-
Native). 2) Use the limited precontact data as a model for
Karankawa platymeria. This requires the assumption that
Karankawa platymeria is the same as precontact coastal
populations.

Table 1-2 gives the correlation matrix of femur length,
ancestry, and platymeria. For purposes of numerical
processing, individuals judged Native were scored 1, non-
Native 0. Femur lengthswere centered on sex specific means
to eliminate sex difference in length. Platymeria has anon-
significant positive correlation with femur length and a
significant negative correl ation with ancestry. The negative
correlation meansthat individual sjudged Native have more
platymeric subtrochanteric femora. We can reject the
hypothesis that platymeriais correlated with femur length.

Table I-3 shows the correlation of platymeria, femur mid-
shaft size (robusticity), and ancestry. It too shows no
significant correlation of platymeria with femur mid-shaft
size. Platymeriais negatively correlated with ancestry, but
mid-shaft sizeis not correlated with ancestry.

There are two ways to interpret the absence of correlation
between platymeriaand other aspects of femur morphol ogy.
Either Native and non-Native individuals do not differ in
femur length or mid-shaft size, or platymeriaisnot areliable
indicator of ancestry. It islikely that Nativesand non-Natives
do not differ in bone length (see section on stature
estimation), but our experience with these remains provides
a strong indication that Karankawa bones are more robust
than those of Europeans or Hispanics. That in turn suggests
that platymeria is not a reliable indicator of ancestry in
Refugio. The moderate correl ation between platymeriaand
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Table I-2. Correlation of platymeriawith femur length
and ancestry (n=31)

Variable Platymeria Femur Length Ancestry
Platymeria 1.000

Femur Length |0.0386 1.0000

Ancestry -0.4268* 0.2068 1.000
*P<0.05

Table I-3. Correlation of platymeriawith femur
midshaft size and ancestry (n=46)

Variable Platymeria Mid-shaft size Ancestry
Platymeria 1.000

Mid-shaft size |0.1402 1.0000

Ancestry -0.2927* 0.0974 1.000
*P<0.05

ancestry is to some extent circular, since platymeria was
one of the criteria used to assess ancestry.

Differences between Whites and Native Americans are
sufficient to discriminate in test cases where ancestry is
known a priori (Gill 1995). The principal problem with
applying thisto Refugio is that we do not know the degree
to which the Native Americans at Refugio, principally
Karankawa, expressed platymeria. Some indication of this
can be obtained from the limited precontact Texas coast
material. Table I-4 gives the index of platymeriafor Pam
Harbor (Comuzzie et al. 1984) and Oso (Woodbury and
Woodbury 1935). Sexeswere pooled because thefemorain
Palm Harbor were unsexed and the sex differences are
minimal in any case. The two prehistoric sites have
platymericindicesgreater than the recent Native Americans
in Table I-1. The two prehistoric sites are dightly more
platymeric than Refugio, but the three sites are not
significantly heterogeneous. Thereis, however, significant
heterogeneity among thetwo prehistoric Texas coast samples
and Pecos Glaze 6 sample (F, 4, = 3.931, P<0.05). The other
recent Native Americans, with much larger sample sizes,
would aso differ significantly from the Texas coast samples,
although they were not directly tested.

The limited evidence supports the idea that the prehistoric
Texas Coast populations were less platymeric than recent
Native Americans. If we make the reasonable assumption
that they reflect the morphology of the Karankawa, then we
can concludethat they are not characterized by the extreme
platymeria of other recent Native Americans. That in turn
suggests that platymeria is not an especially effective
discriminator of non-Native elements in the population.
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Table I-4. Index of platymeria summary statistics for Refugio
and precontact sites

Group N Mean s.d. Min Max

Refugio 56 0.8020 0.0681 0.6364 0.9310
Oso 10 0.7693 0.0825 0.6774 0.9231
Palm Harbor 7 0.7536 0.0475 0.6571 0.8000

F, = 2.2302, P> 0.05

Limb Proportions and Stature
Estimation

Stature and Limb Proportions of Living
Texas Indians

A relatively new resourcefor eval uating biological variation
in late nineteenth-century Native Americansis Boas' data
base (Jantz 1995; Jantz et al. 1992). These anthropometric
datawere collected in the late nineteenth century, mainly in
1892. They provide abaseline of variation against which to
compare late historic skeletal samples, at least for certain
parameters. Relatively few Texas samples were measured,
sincemany, likethe Karankawa, were extinct prior to 1892.
The Boas database contains sampl es of Apache, Comanche,
Caddo, and Tonkawa. Thelast group wasawestern neighbor
of the Karankawa. According to Gatschet (1891; cited in
Ricklis1996), Tonkawaswereliving among the Karankawas
in the early nineteenth century.

TableI-5 presents the summary statistics for stature, sitting
height, subischia height, and sitting height-stature index.
In both sexes Tonkawa are tallest, but in neither sex is

variation among groups significant for stature. However,
the components of stature and the sitting height-statureindex
are variable. In males sitting height exhibits significant
variation. Tonkawa and Apache have the greatest sitting
heights and both also have relatively longer trunks, as seen
inthe sitting height-statureindex. Theindex, however, does
not exhibit significant variation. In females both subischial
height and sitting height-stature index vary significantly
among groups. Both Tonkawa and Comanche have short
trunksand long legs, giving them lower sitting hei ght-stature
ratios than Apache and Caddo.

Thetrunk length-leg length rel ationships on abroader scale
areillustratedin Figurel-1. The" Old Americans’ (American
Whites) from Hrdlicka (1970) and American Blacks
(Herskovits 1969) have mainly late nineteenth century birth
dates, predating the secular increase in stature they have
experienced in the past 100 years. The Japanese are data
from Hattori et. a (1991), Zuni and Taos are Southwestern
groups taken from Boas' dataand the Totonac are Mexican
Gulf Coast group measured by Starr at theturn of the century
(Faulhaber 1970). Faulhaber (1970) has reviewed the
anthropometry of Mexican Indians. The mean sitting height-
stature ratio for 62 Mexican groups is 52.6, (sd=0.78),

Table I-5. Stature, Sitting Height (SH), Subischial Height (SI), and Sitting Height-Stature Ratio (SSR)
for Texas populations measured in 1892 (all measurements in mm)

Stature SH Sl SSR

Group N X s.d. X sd X s.d. X s.d.
|Apache M 116 1692.55 59.07 884.47 30.61 808.08 42.67 52.28 1.35
Caddo M 18 1679.22 66.01 867.78 29.62 811.44 45.70 51.70 1.20
Comanche M 76 1676.50 62.81 871.21 35.47 805.29 41.65 51.98 1.38
Tonkawa M 13 1697.93 58.82 884.54 32.97 813.39 47.20 52.12 1.67

Male F ratios 1.302 3.400** 0.206 1.339
IApache F 37 1552.49 51.86 816.62 32.23 735.87 40.85 52.62 1.71
Caddo F 10 1530.90 59.66 810.40 35.27 720.50 44.10 52.95 1.76
Comanche F 33 1563.06 45.38 806.82 40.27 756.24 35.47 51.61 1.94
Tonkawa F 18 1564.94 54.98 809.28 37.31 755.67 38.74 51.72 1.63

Female F ratios 1.253 0.452 3.345** 2.887*

Male degrees of freedom = 3 and 219; Female degrees of freedom = 3 and 94

*P<0.05; **P < 0.025
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Indians. Thisproportiona variation
has some clear implications for
stature estimation, which will be
addressed later on.

The diagonal line of Figure I-1
denotes a sitting height to stature
ratio of 52 percent, a rough
separator of relatively long-legged
populations (above the line) from
relatively short-legged populations
(below the line).
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A noteworthy feature of the sitting
height-stature ratios seen in the
Texas Indian data presented in
Table I-5 is the apparent absence
of sex dimorphism. The relatively
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longer legs of males seen in
populations of European ancestry

Figure I-1. Bivariate plot showing relationship of sitting height to subischial height (leg
length) in four nineteenth-century Texas samples compared to various world groups.

amid-rangeindex. Onewould haveto characterize Mexican
populations asvariable, those abovethe mean relatively long
legged, and those below the mean relatively short legged.
Thelinerepresentsasitting height-stature ratio of 52 percent;
points above the line are populations with sitting height-
stature ratios greater than 52 percent; below the line
populations with ratios less than 52 percent. The value of
52 percent isarbitrary but can generally be taken asarough
separation of relatively long legged-short trunked
populations from those with relatively long trunks and short
legs. American Whites, Japanese, Southwest and Mexican
Indians are included in the latter group. American Blacks
have the relatively longest legs and shortest trunks, but the
Texas Indians fall much closer to American Blacks than to
American Whites, Japanese, or Southwest and Mexican

Table 1-6. Summary statistics of

arewd | known (Tanner 1978). The
sex difference is due to the longer
prepubertal growth period of males
and the positive allometry of theleg
length. In Hrdlicka's Old
Americans, for example, the sitting height-stature ratio is
53.02, sd=1.32 and 54.21, sd=1.45 for males and females
respectively. This difference is highly significant (t=7.38,
p<0.001), reflecting the relatively longer trunk and hence
shorter legs of females. By contrast in the Texas samples
only the Caddo sex differenceissignificant (t=2.23, p<0.05),
and in Comanche and Tonkawa males actually have
relatively shorter legs than females.

Long Bone Lengths and Proportions

Table I-6 presents the summary statistics for the maximum
lengths of six long bones for the total sample. There are 80
individuals with at least one bone length, but the maximum

long bone lengths of Refugio sample

Males Females
Bone n Mean sd. [Min| Max | n Mean s.d. Min | Max
Humerus | 15 | 325.267 [18.398| 302 | 364 | 9 | 295.778 | 17.683 | 267 | 315
Radius 33 [ 252.242 | 14.062| 223 | 278 | 20 | 229.950 | 15.408 | 192 | 248
Ulna 27 | 266.852 | 14.352| 236 | 296 | 16 | 249.188 | 15.241 | 209 | 263
Femur 21 | 450.238 | 23.596| 420 | 503 [ 12 | 421.333 | 25.791 | 358 | 454
Tibia 20 | 386.095 | 23.841| 351 | 437 | 16 | 346.313 | 20.975 | 295 | 377
Fibula 14 | 374.643 | 25569 | 339 | 430 | 10 | 337.400 | 26.949 | 285 | 370
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sample size for an individua bone is 27 (ulna) for males
and 17 (radius) for females. We have not attempted to
estimate fragmentary bone lengths using Steele’s (1970)
technique, although sometibiae were estimated from fibula
lengths and some radii from ulna lengths. Table I-6
incorporates these estimated values, which has enhanced
the radius and tibia sample sizes.

Because of the fragmentary state of the remains, there are
few individuals complete for all length measurements.
Although the lengths of the individual bones can be
examined, it is normally of greater interest to examine
interrel ationships among elements. We have attempted this
in two ways: 1) Examine selected bivariate relationships;
and 2) Use the mean bone lengths in multivariate analyses
with covariance matrices estimated from other more
compl ete groups.

Osteological Analyses: Section 1: Analysis of Postcranial Remains

Femur-Tibia and Humerus-Radius
Relationships

Table I-7 gives the femur and tibia lengths for individuals
where both dimensionswere available, and the crural index
(tibial/femur) x 100. Sample sizesdecline markedly, but both
femur and tibia exhibit significant variation among the four
samples in males. The female samples are homogeneous.
The patterning of variation among groups is the same in
both sexes, Refugio bones are the longest, Capistrano next,
and Pecosthe shortest. Little differenceis seen between the
Church and non-Church samples at Pecos. Some distal
elongation is suggested by the higher crural index in males,
but the variation is not significant.

Table 1-8 gives the humerus and radius lengths and the
brachial index (radius’humerus) x 100 for thoseindividuals

Table I-7. Femur length, tibialength, and Crural Index for mission samples

Femur Length | Tibial ength Crural Index

Group n X s.d. X s.d. X s.d.
Refugio M 15 | 453.27| 24.15 | 382.20 | 17.10 | 84.38 | 2.23
Capistrano M 8 [447.00| 2359 | 370.00 | 21.44 | 82.78 | 2.27
Pecos ChurchM | 10 |434.50| 18.39 | 359.20 | 11.56 | 82.72 | 2.61
Pecos Glaze6 M | 14 | 427.93 | 21.52 | 355.71 | 19.94 | 83.12 1.59
MaleF ratiog 3, 43| 3.63* 6.21* 1.65
Refugio F 7 |414.71| 3259 | 343.71 | 27.49 | 82.88 1.49
Capistrano F 10 |412.80| 27.73 | 340.10 | 25.56 | 82.37 1.90
Pecos Church F 9 | 39756 | 17.56 | 333.33 | 16.28 | 83.86 2.64
PecosGlaze6F | 9 |397.89| 23.12 | 32856 | 19.25 | 82.59 1.95
Female Fratiog 3, 31| 1.14 0.76 0.94

*P<0.05; **P<0.01
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Table 1-8. Humerus length, radius length, and Brachial Index for mission samples

Group N |Humerus| sd. | Radius | sd. |Brachial | sd
Refugio M 12 322.00 |16.32| 25150 | 15.77| 78.13 | 3.52
Capistrano M 10 323.60 | 8.88 | 255.8 9.89 79.05 | 277
Pecos Church M 11 309.36 |11.30| 240.27 | 10.34 | 77.66 1.49
Pecos Glaze 6 M 13 308.85 |17.23| 23792 | 16.36| 77.01 | 2.35
MaeFratios|3,42df| 3.55* 4.49* 1.18
Refugio F 7 29457 |20.23| 222.86 | 19.90 | 7564 | 413
Capistrano F 8 292.38 |18.93| 227.13 | 16.90 | 77.73 | 3.80
Pecos Church F 7 287.57 |17.06 | 21857 | 12.43| 76.06 2.78
Pecos Glaze 6 F 7 284.86 |14.87| 21471 | 16.18 | 75.33 | 3.08
Female Fratios|3,25df | 0.43 0.82 0.72
*p<0.05

possessing both bones. The males exhibit significant
variation among bone lengths. It is primarily due to the
difference between Pecos and the two Texas missions.
Capistrano is the most distally elongated but the variation
among groups is not significant.

Four Bone Relationships

The fragmentary nature of the skeletal remains meansthere
will be few individuals with measurements of both upper
and lower limbs. To assess this we use larger reference
samples to obtain estimates of the covariance matrices
required to get Mahalanobis distances and canonical
variates. Then mean valuesfor the Refugio (asgivenin Table
[-6), Capistrano, and Pecos samples are used with the
reference samplesto obtain relationships. We also included
Mitchell Ridge bone lengths from Table 9.34 in Powell
(1994), and the Late Prehistoric Ohio sample from Sciulli
and Giesen (1993). The reference samples employed are
ArikarafromtheLarson site, Terry Whitesand Terry Blacks.
Thisapproach a so hasthe advantage of placing the Refugio
sample into a broader context of variation.

Rel ationshipsamong groups are shown by meansof bivariate
canonical plots in Figure 1-2. Relationships presented by
thetwo sexesaresimilar in broad outline, but differ in some
details. In males the first axis isolates Terry Whites on the
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left edge of the plot. Mitchell Ridgeisthe extreme group on
the right (positive) side of the plot, but Terry Blacks and
most Native Americans occupy positive positions on this
axis. Capistrano and Pecos Church have the lowest scores,
but are still well above Terry Whites. Variation on axis one
isprimarily an expression of distal segment (radiusand tibia)
elongation. Hence, the Native American samples used in
thisanalysis, haveto various degrees, long radii and tibiae.
They aremore similar to American Blacksthanto American
Whites, Refugio, and Mitchell Ridge in particular.

Terry Blacks (positive) and Pecos Church (negative) occupy
extreme positions on axis two. This axis is mainly an
expression of general sizewith dlightly greater emphasison
the proximal limb segments. Their high positive score
expressesthegreater length of American Black bones. Pecos,
both the Church and Glaze 6 components, are the smallest
of the Native American samples, Refugio thelargest (except
for Arikarain females), and Capistrano isintermediate.

In females, Mitchell Ridge and Arikara are the extreme
positive values, again contrasted with Terry Whites. In this
instance, the first axis emphasizes relative radius length.
The second female axis aso places Mitchell Ridge in an
extreme position, opposing it to Pecos, Capistrano, and
Ohio. This axis is to a considerable extent a reflection of
size, but the distal elements are more emphasized than the
proximal ones.
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The two axes account for about 95 percent of the among
group variation, and so present an accurate picture of
rel ationships. Taxonomically, the Native American samples
cluster loosely in the right lower quadrant of the space. The
dight displacement of the Mission samplestoward American
Whites might be an expression of the small numbers of
Whites and Hispanics contained in these samples. Thedlight
displacement toward American Whitesisalso seen for Pecos
Glaze 6, which presumably has no non-Native elements.
We can conclude that the relationships expressed by bone
lengthsare primarily areflection of Native Americanfeatures
present in this sample.

Stature Estimation of the
Refugio Sample

One of thefirst questionsto emerge from bioarchaeol ogical
analyses is that of stature estimations. Since stature is
commonly used to describe physical features of con-
temporary people, it provides a way to transate skeletal
dimensionsinto easily understood terms. It also provides a
meansto relate skeletal variation back to the historical and
ethnohistorical record. The principal problem in stature
estimation of archaeological samplesislack of appropriate
estimation criteria

Stature estimations are normally based on regression
equations derived samples where stature can be measured
from cadavers (Genoves 1967) or is known in life (Trotter
and Gleser 1952, 1958). It is well known that the stature
formulae should not be extrapolated to groups with
dissimilar heights or limb proportions (Meadows and Jantz
1995). Formulae are often used (e.g., Comuzzie 1987) under
the assumption that Mexican Indians are likely to be more
proportionately similar to North Amerindiansthan American
Whites. Trotter and Gleser (1958) formulae for
“Mongoloids’ area so employed under the assumption that
Native North Americans, as an East Asian derived
population, would be proportionately similar. However,
Sciulli et al. (1990) found that East Asian derived formulae
systematically overestimated stature of prehistoric Ohio
Indiansby 3-8 cm. Sciulli et a. (1990) present formulae for
prehistoric Ohio populations by developing regressions to
predict stature estimated from the Fully method, which
reconstructs stature anatomically from al elements which
contributeto stature. What emergesisthat their Ohio Native
American sample have relatively long legs, in contrast
to East Asian derived populations, which have relatively
short legs.
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Figure 1-2. Canonical plot of long bone lengths showing
position of Refugio in relation to American Blacks, Whites,
and various Native American groups.

(top = males, bottom = females)

Table 1-9 presents height and leg length to stature ratios of
samples upon which stature formulae have been based and
which have been used to estimate Native American statures.
The relatively long legs of American Blacks and the
relatively short legsof “Mongoloids’ are apparent, features
that also emerged in the living samples (see Figure 1-1).
Genoves Mesoamerican sample have legs only dlightly
longer than Asians or Whites. What is most surprising is
that Ohio Indians have the longest legs relative to stature,
proportions that would be termed “tropical” if observed in
African populations. The Ohio sample is not without
problems. It is asmall sample covering alarge time range,
fromArchaic to Mississippian. It may also bethat statureis
underestimated via the Fully method; more testing of its
performance is required.
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The foregoing results concerning stature and limb
proportions suggest that formulae commonly used to
reconstruct stature of Texas Coast Native populations are
likely to yield misleading results. The limb length-trunk
height relationships cannot be known in the Refugio sample,
likely consisting mainly of Karankawa. It is unlikely that
Karankawalower limbswere any shorter relative to stature
than the Tonkawa. The inference that they may have been
as long or longer comes from the distal elongation and
similarity to American Blacks in limb proportions. That in
turn suggests we might get better stature estimates from
American Black formulae than the more commonly used
Trotter and Gleser “Mongoloids” or Genoves' Meso-
americans, both relatively short-legged populations.

Someidea of the rangein stature estimates can be obtained
by estimating stature-using formulae from groups exhibiting
arange of limb-trunk proportions. Table I-10 presents the
mean estimates and their standard deviations using different
formulae. Therange in estimatesis high, in males 6 cm for
thefemur and 8 cm for the tibia; in femal es both bones give
a range of about 6 cm. The high estimates result from

Mission Nuestra Sefiora del Refugio

formulae based on relatively short-legged populations,
Mongoloids, Mexicans, and American Whites. The shortest
estimates result from formulae based on the relatively long
legged samples, Ohio Indians and American Blacks.
Genoves Mesoamerican sample actually yields estimates
rather similar to those obtained by the American Black
sample. We can reject the highest estimates as likely over
estimates. It seemsunlikely that the Karankawawould have
had the relatively short legs assumed by the samples upon
which theformulaewere derived. That leavesuswith stature
estimates based on Ohio Indians or American Blacks. The
extreme proportions of the Ohio Indians may be cause for
concern, dthoughit isdifficult to point to aspecific problem.
The Ohio Indians have bone lengths rather similar to
the Refugio sample so we are estimating well within the
range of the regression. The American Black sample, on
the other hand, has bones rather longer than Refugio, so we
are estimating farther away from the mean where the
regression is less reliable. Probably the best we can do at
present is argue that Refugio mean stature is 164-166 cm
(roughly 5'5") for males and 153-155 cm (roughly 5'2") for
females.

Table [-9. Stature and lower limb bone/stature ratios

Sample Stature |Fem+Tib/Stature|Source

Terry White males 1703.92 48.7 [Trotter and Gleser 1952
Terry White females 1606.82 48.5 [Trotter and Gleser 1952
Terry Black males 1727.29 50.5 [Trotter and Gleser 1952
Terry Black females 1608.92 50.5 [Trotter and Gleser 1952
Mongoloid males 1685.00 48.2 [Trotter and Gleser 1958
M exican males 1689.00 49.2 [Trotter and Gleser 1958
Mesoam. males 1614.9 48.9 Genoves 1967

M esoam. females 1498.0 48.2 Genoves 1967

Ohio Indian males 1658.0 50.6 Sciulli et al. 1993

Ohio Indian females 1554.0 50.1 Sciulli et al. 1993

Table 1-10. Stature estimates of Refugio using formulae derived from various samples

Femur Tibia

Formula X | s.d. Min | Max X s.d. Min | Max
Males n=21 n=20

Mongoloids 169.37 | 5.07 162.87 180.72 | 173.41 5.65 165.34 185.89
Mexicans 16853 | 5.76 161.15 | 181.40 | 17142 | 5.58 163.46 | 183.75
Mesoamericans | 165.63 | 5.33 158.80 | 177.56 | 166.66 | 4.63 160.05 | 176.90
Ohio Indians 163.08 | 6.10 155.41 | 177.19 | 165.98 6.55 156.81 | 180.92
Terry Whites 167.53 | 6.08 159.74 | 181.13 | 172.26 6.58 162.86 | 186.81
Terry Blacks 165.21| 5.63 157.99 | 177.81 | 167.08 6.15 158.29 | 180.67
Females n=12 n=16

Mesoamericans | 156.37 | 6.68 139.96 | 164.83 | 15548 | 5.71 14152 | 163.83
Ohio Indians 15268 | 6.02 137.88 | 160.31 | 153.78 5.63 140.01 | 162.03
Terry Whites 158.03| 6.21 142.77 | 165.90 | 158.60 | 5.92 144.12 | 167.25
[Terry Blacks 155,52 | 5.82 141.23 162.88 | 154.48 511 141.97 161.96
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Functional Morphology and Robusticity

Thereisasubstantial body of literature relating long bone
morphology and robusticity to activity and subsistence
(Bridges 1995; Cole 1994; Ruff 1987, 1994). Ruff in
particular has argued that understanding how bone responds
to functional demands enables one to infer the kinds of
activities in which earlier populations were engaging,
including subsistence activities, sexua division of labor,
long distance movement, and type of terrain (Larsen 1997,
Ruff 2000).

We do not have cross sectional data available to estimate
engineering properties recommended by Ruff, but external
dimensions of the bone shafts can yield insights into
biomechanical propertiesand robusticity of long bones. We
use a measure of midshaft shape and two measures of
robusticity for the femur, one measure of tibia shape at the
level of the nutrient foramen, one measure of robusticity
for thetibia, and one measure of robusticity for the humerus.
These are defined as follows:

Femur Midshaft shape = a-p/m-1

Femur Robusticity = ((a-p) x (m-1)) / femur length
Tibia shape at nutrient foramen = a-p/m-1

Tibia robusticity at nutrient foramen =

Q(a-p) x (m-1)) / tibia length

Humerus robusticity = circumference/humerus length

where ap = anterior-poserior diamter and m-I = medial-
lateral diameter.

Tablel-11 showsthe femur midshaft shape and tibianutrient
foramen shape indices for Refugio, Capistrano, Pecos
Church, and several comparative samplesfromthe Northern
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and Southern Plains. Refugio femora are rounder in cross
section than most other groups. Males have the lowest mid-
shaft shape index of all comparative groups, and females
are third, after Pecos Church and Le Beau Phase.
Considering only those we feel are Native makes little
difference. Males become dlightly more round and females
dlightly less. Sexual dimorphism is less than most other
groups. The three mission samples are not significantly
different (F=0.195, df=2,53, P>0.05; F= 0.984, df=2,48,
P>0.05 males and females respectively).

Tibiae cross sectional shape at the nutrient foramen exhibit
considerable variation. In general Refugio tibiae are less
a-p elongated than other groups. The male mission samples
differ significantly (F=4.94, df=2,51, P<0.025), but the
females do not (F=2.85; df=2,42, P>0.05). In males, the
source of the significant differences is the greater a-p
elongation of Capistrano and Pecos Church. The same
pattern is seen in females.

Tables|-12 and I-13 present femur and humerus robusticity
indices as well as the dimensions from which the indices
were computed. Refugio femora are robust. Only Glaze 6
females at Pecos exceed them. Capistrano and Refugio
humeri are about equally robust and both exceed Pecos
Church. Pecos Glaze 6 was unavailablefor this comparison
because it lacks humerus circumference data.

Robusticity of upper and lower limbs might suggest the
extent to which activities involve upper or lower limbs.
Refugio femoraare generally themost robust, but Capistrano
humeri are more robust. This would fit with the idea that
the Refugio population engaged in more walking and
running, whilethe more settled Capistrano popul ation placed
more stresson the upper limbs. The differencesarenot great,
so the conclusion must be viewed cautiously.

Table I-11. Femur and tibia cross sectional shape indices

Femur Midshaft (a-p/m-I) Tibia Nutrient Foramen (a-p/m-l)
Males Females Males Females

Group n X s.d. n X sd n X sd n X sd

Refugio al 27 | 1072 | 0147 | 24 | 1.063 | 0.098 | 27 | 1402 | 0154 | 20 | 1.455 | 0.161
Refugio Native | 14 | 1041 | 0182 | 18 | 1.064 | 0105 | 15 | 1423 | 0138 | 13 | 1.449 | 0.17
Pecos Church 14 11100 [ 0136 [ 14 | 1037 | 0127 | 11 | 1551 | 0.112 8 1.621 | 0.380
Capistrano 15 |1 1088 | 0131 | 13 | 1.099 | 0131 | 16 | 1519 | 0177 | 17 | 1.424 | 0.093
Pecos Glaze 6 14 [ 1081 | 0122 | 10 | 1.083 | 0.099 | 13 | 1.725 | 0.191 | 10 | 1559 | 0.126
LeBeauPhase | 96 | 1.118 | 0.084 | 84 | 1.057 | 0.085 | 96 | 1.604 | 0.180 | 84 | 1.428 | 0.138
\Washita River 3 11384 0255 10 (114510402 | 3 |1626 1| 0148 | 10 | 1.529 | 0.071

137



Osteological Analyses: Section 1: Analysis of Postcranial Remains

Mission Nuestra Sefiora del Refugio

Table 1-12. Femur length, a-p and m-| diameters, and index of robusticity

Femur length | a-p diameter m-| diameter Robusticity
Group N X sd. X s.d. X s.d. X s.d.
Refugio M (all) 20 | 4498 | 2412 | 3045 | 2.86 | 29.05 | 242 6.60 0.31
Refugio M (NA) 11 145464 | 2557 | 30.09 | 239 | 3000 | 2.79 6.61 0.39
Capistano M 13 45515 22.74 | 3054 | 247 | 2823 | 1.88 6.45 0.36
Pecos Church M 14 [432.07| 2059 | 28.00 | 245 | 2564 | 2.17 6.19 0.31
Pecos Glaze 6 M 14 [423.78| 20.21 | 27.43 | 3.08 | 2546 | 1.97 6.22 0.35
Male F ratiog 3, 57 | 6.37** 5.24** 11.34** 5.78**
Refugio F (all) 11 1421.09| 27.04 | 2646 | 295 | 2491 | 2.34 6.09 0.36
Refugio F (NA) 10 |423.10| 27.62 | 26,50 | 3.10 | 2470 | 2.36 6.04 0.33
Capistrano F 9 141211] 2825 | 26.33 | 3.08 | 2367 | 1.94 6.07 0.55
Pecos Church F 17 1401.23| 2055 | 2341 | 253 | 22.82 | 2.48 5.75 0.45
Pecos Glaze 6 F 9 [397.89| 2312 | 25,67 | 152 | 2361 | 1.62 6.19 0.34
FemaleFratiog 3,42| 2.11 4.21* 2.00 2.67*

*P<0.05; **P<0.01

Table 1-13. Summary statistics for humerus robusticity

HumerusLength| Shaft Circum. |Robusticity Index
Group N Mean s.d. Mean s.d. Mean sd.
Refugio Males 15 [325.267]18.398| 66.200 | 4.858 | 20.369 | 1.302
Pecos C Males 12 |311.500|13.070 | 58.00 1.859 | 18.648 | 0.0950
Capistrano Males 14 [322.143|12563| 65.643 | 4.378 | 20.398 | 1.459
MaleF ratios |2,38df| 2.95 16.50 9.43
Refugio Females 9 295.778 1 17.683 | 57.444 | 4.391 | 19.444 | 1.397
Pecos C Females 10 |288.000|14.252 | 52.800 | 3.490 | 18.343 | 1.029
Capistrano Females 15 292.067 | 22.211 | 57.200 | 4.127 | 19.642 1.454
Female Fratios |2, 31df| 0.40 4.40* 3.06*

*P<0.05

Multivariate Analysis of Femur
Shaft Dimensions

Theforegoing univariate analyses of shaft dimensionshave
shown that there is significant variation among the mission
samples. Multivariate consideration will provide a better
summary of intergroup variation. The subtrochanteric
dimensions have so far been considered in relation to
ancestry estimation. Here we consider the anterior-posterior
and medio-lateral dimensions of both the subtrochanteric
and midshaft regionstogether. Sexeswere analyzed together
so sex differences will be a component of intergroup
variation.

Figure 1-3 shows the first two canonical variate scores,
together accounting for almost 94 percent of the total
variation among groups. Thefirst axis mainly reflects size;
all variables are positively correlated with the axis. Since
the analysisisbased on shaft dimensions, sizevariationisa
reflection of robusticity, although not standardized by length
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as in the univariate analyses. In general, males are larger
than females so have higher scores on axis 1. Refugio and
Capistrano males have the largest and most robust femur
shafts. The Pecos samples, whether Church or aboriginal
component, have the smallest shaft dimensions. Some idea
of Refugio robusticity can be gained from the observation
that Refugio femaleshave afirst axis scorethat issimilar to
Pecos males.
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Figure I-3. Canonical analysis of a-p and m-l dimensions of
subtrochanteric and midshaft dimensions of femora.
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The second axis reflects platymeria. The strong platymeria
of the Pecos Glaze 6 sample is evident. Whether the more
moderate platymeriaof the mission samplesreflectsthe non-
Native components they likely contain is not possible to
say, but issuggested by the lower scores of the Pecos Church
component.

The distance between points of males and females of the
same group can betaken asareflection of sexua dimorphism
within the group. By that measure Capistrano is the most
dimorphic and Pecos Glaze 6 theleast. Thereisno evidence
that Refugio is excessively dimorphic. Univariate analysis
of sex dimorphism (not shown) isnot significant, soit isnot
likely any of the sex differences seen on the plot are
significant.

Body Weight and Physique

Estimation of body weight is more difficult than estimating
height and consequently hasreceived less attention. Weight
is more plastic than height and calibration samples where
weight isknowninlife and bone dimensions are measurable
are uncommon. However, some idea of weight is required
in order to develop an appreciation of overall body size of
the Refugio sample. Ruff et al. (1991) have shown that joint
surface size allows reasonabl e estimation of weight. We use
Ruff et al.’s (1991) regression equation to estimate weight
from the femur head diameter. These equations are not
without problems. Ruff et a.’ s calibration sample wasmade
up of 80 outpatients from the Johns Hopkins Hospital. The
increase in body weight of Americans over the past 100
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yearsis well known. Some of the increase in weight could
be attributed to secular increase in height, but increasing
adiposity causes the majority. Ruff et al. (1991) suggest
decreasing the estimate by 10 percent when estimating
weight of pre-industrial populations who would have been
leaner.

Table 1-14 presents the summary statistics of femur head
diameters for the Refugio sample and comparative mission
samples and other coastal Texas samples. Also included is
the body weight estimate using equations produced by Ruff
etal. (1991). The Refugio femur head diameters are greater
than any other mission sample, although only marginally
larger than the Capistrano sample. Femur head diameter is
one of the few variables that shows a significant difference
between individualsidentified as Native and those identified
as non-Native (Native: mean = 48.045, sd=1.939; non-
Native: mean = 46.471, sd=2.741; t=2.10, p<0.05). Females
show no difference between Native and non-Native.

Although larger than other mission samples, Refugio femur
head diameters are exceeded by PlainsWoodland and recent
American Whites. Refugio also exceeds the other Texas
Coast seriesfrom Oso. Mitchell Ridge femur head diameters
are presented only as pooled sex values, and the femora
from the Palm Harbor site are unsexed. At Palm Harbor, the
maximum value of the four femora with measurable head
diameters is 46, making it unlikely that femur head size
would approach Refugio. At Mitchell Ridge the pooled sex
values do not suggest that the femur heads would equal or
exceed those at Refugio.

Table 1-14. Femur head diameters and estimated weights for Refugio and
various comparative samples

Males Females
Estimated Estimated

Group n Mean | sd. weight n Mean | sd. weight
Refugio (total) 39 [47.359 | 2.422 67.4 26 41539 | 2.642 59.2
Refugio (Native) 22 [48.045]| 1.939 69.1 20 [41.450 ]| 2.665 58.9
Capistrano 15 |46.667 | 2.320 65.7 13 141.000| 1.871 57.9
Pecos Church 14 144429 | 2.344 60.2 16 | 39.563 | 2.366 54.8
Pecos Glaze 6 15 |43.567 | 2.259 58.1 10 139.200 | 1.398 54.0
Oso 6 44.667 | 2.805 3 42.667 | 2.309
Plains
\Woodland* 22 48.8 2.7 71.0 21 42,5 24 61.2
Plains
Coal escent* 238 47.0 2.1 66.5 191 42.4 21 60.0
American Whites 95 [48.379| 2.446 7.7 61 |42.246| 2.292 67.4
*From Cole (1994)
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Refugio estimated body weights are high compared to other
samplesin Table I-14, exceeded only by Plains Woodland
and American Whites, and in females, Plains Coal escent as
well. There is no way to evaluate the accuracy of these
estimates, except to note that they agree with Ruff et a.’s
(1991) estimates for Pecos derived from other methods (59
and 54 kg for males and females respectively), and
reasonably well with American national values (76.4 and
64.5 kg for males and females respectively) in the Hanes
data (Johnston and Schell 1979).

Body weight in relation to height, expressed as kg/m? or
body massindex (BMI) is commonly used as a measure of
nutritional status in recent populations. It is an imperfect
measure becauseit isinfluenced by anumber of other factors
such asbody shape and composition (Norgan 1994; Norgan
and Jones 1995) Applying it to the Refugio sample, where
both height and wei ght are estimates may be over extending,
but will serve the purpose of casting Refugio body size and
shape into more commonly understood measures.

Table I-15 presents Refugio weight, height (from Table I-
10) and BMI and comparative dataon various recent living
Native American samples taken from Johnston and Schell
(1979). Recent samples are the only ones where weight has
been measured directly, but comparison must be done
cautiously because Native Americans have been particularly
susceptible to weight gain as they assume Western diets.
Weights of the Refugio sample are generally lessthan those
of thetaller tribes of northern North America. The estimated
weights exhibit about the same degree of sex dimorphism
as that seen in other groups. Comparing height and weight
via BMI, the Refugio sample is similar to the Navaho, or
in the case of males, to the Eskimo. Refugio heights,
weights, and BMI exceed the M esoamerican samples by a
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considerable margin. Mesoamerican values are less likely
to have beeninfluenced by recent weight gain than the North
American values. Considering that the Karankawa, by our
reconstructions, arearelatively long legged population, the
BMI ishigh.

Weight or BMI estimates can not be used intheir usual sense
of indicating energy stores. Weight estimated from femur
head diameter would reflect an ideal, but emaciation
resulting from undernutrition would not bereflected in femur
head diameter. If the population was not emaciated, then
theBMI isprobably areasonable reconstruction of physique.
Their relatively high BMI must reflect high bone mass and
presumably muscle mass as well.

Growth of Children

Growth status of children assessed by stature provides an
indication of their health and well being. In archaeological
samples long bone lengths can take the place of stature but
there are several problemsin using archaeological samples
in thisway: 1) chronological age is unknown and must be
estimated from dental age; 2) the data are necessarily cross
sectional; 3) the age distribution is the age at death
distribution; 4) sex is usually unknown; and 5) the sample
represents those who died prematurely and may therefore
reflect suboptimal growth. Saunders (1993) has reviewed
the last problem and concluded that the biasis likely to be
small in relation to other effects.

Archaeological samplesnormally have high infant mortality
rates (Jantz and Owsley 1994). We have shown that bone
lengths of perinatal infants expressed as gestational age
provides another avenue for examining health status of
archaeological populations (Owsley and Jantz 1985).

Table 1-15. Estimated heights, weights, and BMI for Refugio sample compared to
measured valuesin various recent North American and Mesoamerican samples

Males Females
Group n_|Height (cm)|Weight (ka)|BMI | n |Height (cm)|Weight (ka)| BMI
Refugio 39 165.0 67.4 248 | 26 154.0 59.1 24.9
Blackfoot 98 174.8 75.8 24.8 | 133 161.1 69.5 26.8
\Ahousat 36 170.4 79.6 2741 45 158.3 65.6 26.2
Navaho 272 169.5 65.0 22.6 | 245 156.0 58.1 23.9
Eskimo 43 166.3 67.2 243 | 37 155.8 66.3 27.3
Seminole 94 169.5 76.5 26.6 | 143 157.2 69.1 28.0
Sioux 224 174.4 75.9 24.97| 195 161.6 70.7 27.1
Otomie 101 157.0 52.6 21.3| 100 144.5 46.9 225
Nahua 100 154.8 49.5 20.7 | 100 1435 44.4 21.6
Mayan 104 155.4 54.2 2241 94 141.8 47.5 23.6
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Figure 1-4. Histogram showing gestational age of perinatal
infants from the Refugio sample.

Long bone lengths of Refugio children are few in number.
Lengthswere available from 62 long bones representing 20
individuals. The femur, available for 13 children under 18,
is the most common bone. Dental ages using Moorrees et
al. (1963a, 1963b) criteria were available for nine
individuals, six of which possessed a femur.

Figurel-4 presentsahistogram of gestational ages estimated
from regression equations presented in Scheuer et al. (1980).
Themode of thedistribution fallson the 38-39 week interval .
Thiscorrespondswell to the precontact and early postcontact
Arikara (Owsley and Jantz 1985). There is a minor mode
containing of two individuals in the 36-37 week interval,
which could be termed dlightly premature or small for date
infants, but they arewell within the range of normal variation.
The only clearly premature infant is 33 weeks. Thisisthe
case of congenital trepanomatosis described earlier. It must
represent apremature birth, aspontaneous abortion, or death
of themother. It demonstrates how the disease environment
can affect fetal devel opment.

A dental age estimate was available from six individuals
possessing a measurable femur. Figure 1-5 presents these
six femoraplotted against dental age. Figurel-5asoincludes
the mean femur lengths from the Denver growth study asa
control. Although numbers are small, there is no evidence
that Refugio children are consistently small. Rather, it
suggests that Refugio children were growing in a manner
comparable to well nourished White children. The major
caveat is that age of Refugio children is dental, while
chronological age is known for the Denver children. It has
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Figure |-5. Femora lengths for children from the Refugio
sampl e plotted against dental age. Mean femora lengthsfrom
the Denver growth study are included as a control.

been shown that dental development in Native American
children is precocious compared to White children (Jantz
and Owsley1994; Lovejoy et al. 1990; Owsley and Jantz
1983). If Refugio children are also precocious, then bone
length for age is an underestimate. Conversely, if Refugio
children areretarded relative to White children, then growth
curveisan overestimate.

Discussion

In spite of relatively fragmentary and incompl ete skeletons,
we can develop a fairly reliable picture of Karankawa
physical characteristics asrevealed by the Refugio mission
sample. A mgjor point concernsthefailure of the osteological
evidence to support the ethnohistorical record concerning
the tall stature of the Karankawa. Several examples will
sufficeto illustrate:

“the average height of the men being fully six feet”
(J. H. Kuykendall in 1857, cited in Wilkinson 1977).

“...they might have been giants for they were the
most magnificent men in size and strength, seldom
below six feet in height” (John H. Jenkinsin 1884,
cited in Wilkinson 1977).

“They were the most savage looking human beings 1
ever saw. Many of the bucks were six feet in height
with bows and arrows in proportion”

(Noah Southwick, cited in Newcomb 1961).
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These ideas have been perpetuated in the recent scientific
literature. Ricklis (1996:9) reviews the ethnohistorical
record, concluding that their physical stature “...set them
apart from neighboring Indian groups’ and that “....men not
infrequently attained statures approaching or reaching six
feet.” Thedirect analysesof related skeletal serieshave aso
commented upon the stature (Comuzzie et al. 1984;
Wilkinson 1977; Woodbury and Woodbury 1935). One
suspects that interpretations of the skeletal data have been
influenced by the sometimes florid ethnohistoric accounts
of great size and ferocity rather than using skeletal datato
independently evaluate Karankawa body size.

We consider it likely that earlier estimates of stature aretoo
high because they are based on formulae derived from
groupswith relatively short legs. Trotter and Gleser (1958)
“Mongoloid” formulaearetheworst offendersinthisregard,
consistently producing high estimates. Ricklis (1996:10)
singlesout thelargest estimate of thetallest individual (183.4
cm; 72.2 in.) in the Palm Harbor series as supporting
evidence. The Genoves estimate of the same individual is
over a centimeter less, and it too is probably too high.
Furthermore, the length of the femur itself is an estimate
from afragment with a25 mm error of estimate. Wilkinson's
(1977) estimate of 5'9" as an average stature for remains
from the Shell Point site is based on Trotter and Gleser
(1958), presumably the “Mongoloid” formulae, but that is
not stated explicitly. By our reasoning, the estimate could
be 2-3 inches too large, which would bring it into line with
our estimates for the present Refugio sample. Woodbury
and Woodbury’s (1935) estimates are based on Pearson’'s
formul ae derived from English skel etons, which would also
overestimate height if applied to relatively long-legged
popul ation.

Anthropometric features are typically patterned geo-
graphically. It would be unusual for a single tribe to
significantly exceed itsneighborsin afeature such as stature,
unless there were marked ecological differences as well.
Viewed from the perspective of average staturein nineteenth-
century Native Americans as revealed by Boas data, the
Karankawaare about average. If wetake heightsto be about
167 cm and 155 cm for malesand femal esrespectively, they
fall at about the 60th percentile in Boas' 200 or so tribes,
i.e, dightly above average. Even if one acceptsthe various
stature estimates we have argued are too great, hone
approaches six feet for males. Early European observers
were themselves not likely to be especially tall, and the
robusticity coupled with body decoration and myths of
cannibalism likely contributed to thisexaggeration in stature.
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An account in 1528 from shipwrecked Spaniards
summarizes the basis of height exaggeration as well as
anything “Our fright was such that, whether tall or little, it
made them appear giantsto us’ (cited in Wilkinson 1977).

Karankawa limb proportions are somewhat “tropical” in
exhibiting elongation of distal segments. Although Doran’'s
(1975) survey showed the similarity of Texas Indians
generally to American Blacks in the brachial and crural
index, this has not been factored into decisions about what
formulae to use in stature estimation. Whether Karankawa
limb proportions can be considered climate adaptations, as
has been argued for limb proportions of Old World tropical
peoples (Holliday 1997, 1999) isdebatable. Although mild,
the south Texas climate could not be considered tropical.
Holliday (1999) has shown that elongation of distal segments
is present in Upper Paleolithic and Mesolithic Europeans,
even though they inhabited Europe for thousands of years
during the last glacia period. That could mean that limb
proportions are evolutionarily conservative, as Holliday
(1999) maintains, or that other factors, perhaps biomechanical
in nature, are responsible for some of the variation.

The only sense in which the Karankawa, as represented in
the Refugio sample, can be considered large is in their
robusticity. The metric features bear out what is clearly
apparent to anyone who has examined the bones, that they
arerobust boneswith largejoint surfaces. In contrast to the
historical record, however, they are not excessively large
compared to Capistrano. Our comparative framework isnot
large, limited in most instances to the mission samples, so
generalizations are probably unwise. Nevertheless, our data
seem to show that the south Texas Indians, as seen at the
Refugio and Capistrano missions, were not strongly
differentiated. They differ markedly from the Pueblo
populations seen at the Pecos mission. Doran’s (1975) data
on long bone lengths supports this idea. He found that
Coastal and Central Texas bone lengths were considerably
greater than those of the Trans-Pecos region. Direct stature
datafrom four Texastribes (Tonkawa, Apache, Caddo, and
Comanche) collected by Boas also do not suggest strong
differentiation.

The perception of Karankawa as robust receives more
support from our analysis, although they are by no means
uniquein thisregard. The Capistrano popul ation was about
equally robust and both exceed Pecos. Cole’ s(1994) Plains
samples, except for Woodland, aregenerally lessrobust than
Karankawa. Collier (1989) presented data for seven
popul ations encompassing a wide range of subsistence and
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activity patterns (Australian Aborigines, Whaling Eskimos,
Riverine Eskimos, Arikara, Terry Whites, and Romano-
Britians). The Refugio sample is in the high range of this
diverse sample, consistently exceeded only by Whaling
Eskimo.

The Refugio data do not support Ruff’s (1987) hypothesis
that femur anterior-posterior expansion at midshaft reflects
activity. They might be taken to support Ruff’s recent
modification of that hypothesis that anterior-posterior
expansion is more tightly associated with rugged terrain.
That ideaisin conflict with the extreme anterior-posterior
expansion of Southern Plains femora (Ruff 1994).

Body weight of the Refugio sample, estimated to the best of
our ability, falls well within the range of recent Native
Americas. Body Mass Index suggests a strongly built
physique. Maintaining high body weight is metabolically
expensive and in turn suggests efficient foraging (Sorensen
and Leonard 2001). The limited growth data a so show the
children to have been adequately nourished.

For whatever reasons, the historical record hasdistorted the
perception of the Karankawa, making them into fearsome
giants markedly different from their neighbors. Fearsome
they may have been, but they projected that perception of
themselves with modest height and robusticity not much
different from other tribes in the region. This should make
the value of objective examination of the skeletal remains
evident. Otherwise, we should continue to think of the
Karankawa in terms dictated by the distorted historical
record.
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Section J

Metric Analysis of Cranial Morphology

Craniafrom Refugio are so fragmentary that few of the usual
cranial morphometric analyses can be carried out. We have
adopted two approaches to attempt to glean some
information from the limited fragmentary cranial remains.
The first focuses on midfacial size and robusticity. One
measurement that quantifiesfacial robusticity ischeek height
(WMH in Howells' 1973 definitions). In both Howells
(1973) and Key’'s (1983) factor analyses, cheek height is
themajor contributor to amidfacial sizefactor. Cheek height
can be measured if the maler inferior to the orbit is intact.
The measurement is commonly available even in the most
fragmentary crania.

The second approach consists of ng similarity of the
few crania on which some measurements can be obtained
toworld samples. Thisallows characterization of individual
craniain terms of world cranial variation. It should answer
the question of whether craniafrom Refugio are typical of
other Native Americans in our sample, or whether they
exhibit differences. This approach has been described and
utilized in Jantz and Owsley (2001).

Midfacial Robusticity

Figure J-1 presents the Refugio mean in relation to world
variation for cheek height. World variation is very clearly
patterned. In general, low values are seen in African and
Southwest Pacific populations, increasing through Europe,
East Asaand America, and ending with Polynesiaand Buriat
of Siberia with the largest values. Clearly Refugio ranks
toward the upper end of the range. In males it is the fifth
highest mean, in femal esthe seventh. Populationswith large
valuesaremainly Pacific Rim groups. In both sexes Refugio
exceeds all Native American samples except Sioux.

Table J-1 compares Refugio to Mitchell Ridge, Capistrano,
and Pecos Church and Glaze 6. Raw datafor Mitchell Ridge
were kindly made available by Joe Powell. The sample
includes the prehistoric, protohistoric, and historic
components. The mgjority of Pecos crania are from the
Church. There were insufficient numbers from Glaze 6 to
constitute a separate sample. Variation among the four
groupsissignificant in malesbut not quiteinfemales. There
isaclear pattern, Refugio and Mitchell Ridgearelarge, and
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Capistrano and Pecos are smaller. The subsample of Refugio
consisting only of those we considered Native American is
dlightly larger in both sexes.

Similarity to World Samples

Similarity to world samples of individual crania with a
sufficient number of variablesto be meaningful ispresented
in Table J-2. The table gives the Mahalanobis distance of
each specimen to the five most similar groups. The number
fiveisarbitrary, but should provide an indication of the part
of theworld to which askull ismost similar. We offer some
comments on the morphometric affinities of each skull.

Comments:

BP22-82 — (25 measurements). This is the most complete
cranium in the sample. It was identified as Hispanic on
the basis of morphology (see Appendix IIA, Burial
Descriptions). The principal length and breadth dimensions
of the vault, as well as face dimensions are available. It
affiliatesfairly strongly with Native Americans. Metrically
the skull iswide, especially at the base, thefaceishigh, the
frontal flat and the vault low. Apart from Arikara, the other
groups to which it is similar are more generalized Native
Americans, Asians, or Europeans.

BP21-076 — (12 measurements). Measurements present
consist of midline length and facial dimensions. Breadths
are generally lacking. Visual assessment of the skull and
skeleton suggest Native American ancestry. Thevault isquite
short—this and its facia robusticity mainly align it with
Native Americans.

BP24-085 — (9 measurements). Measurements present
consist of vault breadths, and midface and frontal
dimensions. Affinitiesaremainly Polynesian and East Asian.
The face is robust with low, wide orhits.

BP22-129 — (8 measurements). Measurements consist of
vault breadth, and midface and frontal dimensions. Regional
affinities are inconsistent but distance to Eskimo is
substantially smaller than any other group. The similarity
to Eskimo results from a narrow nose, narrow vault, and
long, curved frontal.
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Figure J-1. Comparison of cheek height of Refugio to world populations as a measure of robusticity (females on left,

males on right).

Discussion

We know relatively little about the cranial morphology of
the Karankawaand the Refugio sample shedslittle additional
light on the problem. Generalizations have proved difficult
due to small and fragmentary samples (Steele et al. 1999).
However, Karankawa are considered to be the recent
manifestation of relatively homogeneous coastal populations
with considerable historical depth in the region. These
coastal populations have been characterized by extreme
dolichocrany, cranio-facial robusticity, and high sexual
dimorphism, features thought to set them apart from inland
populations such as Coahuiltecans (Steele et a. 1999).
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Our analysis of midfacial size supports the robusticity
hypothesis, placing the Refugio samplein the upper ranges
of worldwide variation and larger than most Native
Americansfor which dataare available. It should be stressed
that robusticity isacomplex, multidimensional feature. The
single dimension used here, cheek height, quantifies only
midfacial size. Populations of the Southwest Pecific are
generally considered robust because of large cranial
superstructures such as brow ridges and large teeth (Lahr
1996), but in the midfacial region they are gracile. Cranial
superstructures may respond to masticatory stress, but that
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Table J-1. Cheek height summary statistics for Refugio, Mitchell Ridge,
Capistrano, and Pecos

Group Males Females
N M ean s.d. N M ean s.d.

Refugio 12 | 25833 | 2125 | 7 | 23143 | 3.237
Refugio(N.A) | 7 | 26143 | 2268 | 6 | 23667 | 3.204
Mitchell Ridge | 6 | 26.833 | 2483 | 6 | 23.667 | 2.041
Capistrano 11 | 23182 | 2183 | 13 | 21.154 | 2340
PecosChurch+ | ) | 54105 | 2804 | 18 | 21445 | 1.723
Glaze 6

Males: F=3.853; df=3,49; p <0.025
Females: F=2.70;df=3,40; p >0.05

Table J-2. Mahalanobis distance of Refugio craniafrom world population samples

Burial N Groups Closest
M easur ements M ahalanobis D

BP22-082 25 Arikara Philippine Peru Zdavar Santa Cruz
24.41 28.08 28.88 28.91 29.77

BP21-076 12 Om/Ponc Berg Pawnee Arikara Blackft
511 8.96 9.03 11.64 11.79

BP24-085 9 Moriori Guam Buriat Arikara Anyang
8.8.38 9.332 10.802 11.435 11.657

BP22-129 8 Eskimo E. Island Teita Australia Guam
21.230 36.198 36.998 37.146 37.167

seems an unlikely explanation for midfacial size. Rather,
the Refugio sample, presumably predominately Karankawa,
falsinto the general pattern of Asian and Pacific populations
with heavy faces. We consider this likely to be primarily a
genetic phenomenon, sinceit cross cuts numerous adaptive
patterns and environments.

Karankawa crania have also been considered robust in the
more general sense (Wilkinson 1977). Our data are not
adequate to address this question further, except to say that
our general impression is one of considerable robusticity.
The postcrania analysis showed the Refugio sample to be
robust, but not markedly greater than Capistrano. By contrast
Refugio is more robust than Capistrano, at least as far as
midfacial sizeis concerned.

Another component of Refugio cranial morphology that has
becomeingrained in the literature isthat they are unusually
sexually dimorphic (Comuzzie 1987; Comuzzieet al. 1984;
Wilkinson 1977). From the sex means of midfacia sizein
Table J-1 we can see that Mitchell Ridge is the most
dimorphic, followed by Refugio and then closely by Pecos.
Only Capistrano shows lower dimorphism. Some context

can be provided by the world database. A comparison of
Refugio sex dimorphism to 30 world samples shows it
exceedsall but two (Egypt and Easter Idand). Mitchell Ridge
actually exceeds all samples. Hence there is some
quantitative support for theideathat Karankawa are highly
dimorphic by world standards. However, the Pecos sample
is about as dimorphic as Refugio, and several Native
American groups in the world sample approach Refugio in
dimorphism. By Native American standards they are not
markedly dimorphic. Resolution of the issue will require
additional work.

Unfortunately, our data are not ableto shed any light on the
more general aspects of Karankawa cranial morphology. Of
the four crania with measurements, two (one of which is
likely not Native) do not exhibit dolichocranic morphol ogy.
Another has ho vault measurements. Only one hasthe narrow
vault often associated with Karankawa.
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Section K

Dietary Variation, Ethnicity, and Mobility

Lynnette Norr’s analysis of stable isotopes of Carbon and
Nitrogen providesinsight into the overall dietary pattern of
those buried in the cemetery at the Refugio mission
(Appendix 11-E). Norr was unable to identify significant
variation among our ethnic assignments, age, or sex, except
that Europeans are slightly enriched in **C. In this section
we undertake some additional analyses designed to address
some broad questions about the composition and behavior
of the mission population. Aswill be demonstrated bel ow,
the Refugio sample exhibits a highly variable isotopic
pattern. The variation indicates that there were likely two
or more patterns of dietary behavior being followed by
mission residents. There are two issues we will attempt to
address: 1) Do subgroups exist, and if so, to what extent do
they correspond to our original ethnic assessments; 2) Does
thedietary information allow statements about permanency
of residence at the mission.

Dietary Subgroups

Gaussian Mixture

In order to estimate group structure, a Gaussian mixture
model was fit to the data. The model has the multivariate
normal form:

-p -1

Bu(X |15 = (207 |5, 2 ap{—%(x ) S —m}

Where x represents the data, and k is an integer subscript
specifying thek! cluster (Fraley and Raftery 1999). Clusters
aredllipsoidal, centered at means ., the covariance matrices,
Y, define the geometric attributes of the distributions. Each
covariance matrix is parameterized by the eigenvalue
decomposition in the form:

2, =AkaA<DkT

Where D, isthe orthogonal matrix of eigenvalues, A, isthe
diagonal matrix whose elements are proportional to the
eigenvaluesof ), , and A, isascalar. The orientation of the
covariance matrix isdetermined by D, , whileA, determines
the shape of the density contours, A, specifies the volume
of the corresponding ellipsoid, which is proportional to
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ASJA ], where d is the data dimension (Fraley and Raftery
1998, 1999). The method is applied by use of the E-M
algorithm, which estimates the parameters of each
distribution by the method of maximum likelihood. The
likelihood function for the mixture model is given by:

I_jll kZilTk¢k(Xi‘:uk’Zk)

The E-M stepsthrough the parameterization by first iterating
the'E’ step, whichformsthez matrix, wherez, isan estimate
of the conditional probability that observation i belongsto
group k, given the current parameter values. The ‘M’ step
then computes the maximum likelihood parameter, given
thematrix z (Fraley and Raftery 1999). Thus, thelikelihood
isiterated until convergence is reached, or no significant
change occursin the likelihood. The final estimates of the
algorithm represent the best estimates of the k" cluster’s
mean vector, |, and covariance matrix, Y . Thefinal estimate
of the z matrix, also givesthe conditional probability of the
i observation being in the k™ cluster. As will be seen, this
method is very useful in the present situation, where the
number of clustersisunknown, but at |least two are suspected.

In order to test for the best solution to the data, aparametric
bootstrap of the likelihood ratio test was performed. This
test isbased on sampling with replacement many timesa2-
cluster log-likelihood and a 1-cluster log-likelihood, and
obtaining their ratio. This type of test is preferred over a
likelihood ratio Chi-sguare because unless infinite sample
sizesare assumed, thetraditional Chi-squaretest isinvalid.
The critical value is obtained by comparing the observed
likelihood ratio to the distribution formed from the bootstrap.
Five hundred bootstrap simulations were performed for a
2-cluster versus 1-cluster solution. The null hypothesisbeing
tested isthat thereisasingle Gaussian distribution present
in the data versus more than 1 distribution.

Cluster Solutions

Figures K-1 and K-2 show the histograms of the
bootstrapped likelihood ratio tests for the 2-cluster versus
1-cluster and 3-cluster versus 1-cluster. Both 2- and 3-cluster
solutions are highly significant, allowing rejection of the
null hypothesis that one population may explain isotope
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Figure K-1. Bootstrapped likelihood ratio test for a 2-cluster
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Figure K-2. Bootstrapped likelihood ratio test for a 3-cluster
versus a 1-cluster finite mixture model.

variation. The 3-cluster solution fits better than the 2-cluster
solution, so we conclude that there are three dietary
subgroups present at Refugio.

Table K-1 gives the means and standard deviations of °N
and collagen °C for the total sample and the three clusters
identified. It is evident that the total sample is much more
variable than the individual clusters, particularly for **C .
13C exhibits much more variation among clusters than does
BN. Figure K-3 plotstheisotopevalues. Cluster 1isthefar
left group, characterized by low values of *C. Cluster 2 is
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Table K-1. Collagen **N and **C values for clusters
identified by Gaussian mixture

15, 13

Group n N sd. C s.d.
Total sample | 54 | 11.930 | 0.924 | -10.911 | 2.238
Cluster 1 4 11.750 | 0.627 | -16.225 | 0.795
Cluster 2 31| 11582 | 0.775 | -9.323 | 0.832
Cluster 3 19 | 12554 | 0.762 | -12.447 | 0.661

F ratio N = 9.707; df = 2,51; p < 0.001
F ratio **C = 197.188; df = 2,51; p < 0.001

the far right group, greatly enriched in °C. Cluster 3 isthe
central group intermediatein *C and somewhat enriched in
BN. This plot is comparable to Norr’s Figure |11-E-4
(Appendix 11-E) where these clusters are to some extent
identifiable visually. Figure l1-E-4 in Appendix |1-E shows
that the clusters we have identified are somewhat
heterogeneous regarding ethnic assignments. Figure K-4
showsthedistribution of theindividualswithin each cluster
andtheir relationto theburial featuresinthe site. That raises
the question of whether the ethnic groups are randomly
distributed among the clusters.

FigureK-5 showsthe plot of Carbon apatite versus collagen.
Thiscomparisonisuseful in determining the overall makeup
of the diet because the apatite value can be interpreted as
the percentage of C, plants in the diet (Ericson et al.

dN15
14 15

13

12

10

T T T T T
-16 -14

Figure K-3. Plot of 3-cluster solution with clusters surrounded
by their one standard deviation ellipses.
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Figure K-4. Individual burials assigned to stable isotope clusters by feature.

1989:#5342). It isevident that the Refugio sampleismostly
within the bounds of the mixed, predominantly maize group
(#6) and the CAM plant/C, meat group (#9). Thisindicates
adiet reliant on maize and C, meats for the mgjority of the

sample.

The overall distribution of the Refugio sampleissimilar to
values for the Copan and Petén Maya (Gerry and Krueger
1997:#5343) who are considered to have a diet heavily
dependent upon maize. In addition, asegment of the sample
is similar to that of Huebner (1991:#5344), in that they
appear to be dependent on CAM plants and C, meats. One
individual is an obvious outlier in having an extreme level
of protein intake represented by the dramatic departure from
the carnivore demarcation. This represents an intake of
protein much higher than required for normal growth and

Figure K-5. Plot of Carbon apatite and collagen values for
the Refugio sample. Human dietary groups: 1) C, Plants; 2) C,

éll 3C Apatite

o
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én

Herbivore

carnivore

Plants + C, Meats, 3) C, Plants; 4) C, Plants + C, Meats, 5)
Marine only; 6) Mixed, mainly maize; 7) C, Plants + Marine;

8) C, Plants + C, Meats; 9) CAM plants and C, Meats.
After Krueger (1985) and Huebner (1991).
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Table K-2. Distribution of ethnic groups by dietary cluster

Native | Hispanic European Indeterminate Total
Cluster 1 3 0 0 1 4
Cluster 2 18 3 4 6 31
Cluster 3 13 4 0 2 19
Tota 34 7 4 9 54

Chi-square = 4.85; df = 4; P = 0.30 (excluding indeterminates)
Chi-square = 4.93; df = 4; p = 0.29 (indeterminates = Native)

development (Ericson et al. 1989:#5342). Several other
individualsfall outside of the previously described dietary
regions. This is most certainly due to unusual dietary
practices of asmall segment of the population.

Ethnic Variation

Table K-2 presents a contingency table of the distribution
of our ethnic assignmentsin thethree clusters. We performed
two Chi-square tests, one omitting the indeterminate and
one assuming the indeterminate are Native, which is their
most likely affiliation. Neither is significant, so may accept
the null hypothesis of equal distribution of ethnic groups
among dietary clusters. The one pattern that may be
meaningful isthat all four individuals we have designated
European fall into cluster 2, but the European cells are so
sparsethat it does not become statistically significant.

Refugio Dietary Variation in
Regional Perspective

In order to understand the variation seen in the diet at
Refugio, we must consider the amount of variation seenin
other Native American groups local to the region. The
comparisons offered here are critical to the understanding
of the diet of the Refugio mission population. Figure K-6
shows the comparison of *C and **N concentrations for the
Refugio sample as well as other Texas archaeological
samples from varying time periods. Table K-3 gives the
relevant temporal information and summary statistics for
thesitesincluded in the comparison. It isevident from Figure
K-5that the diet of the Refugio sampleishighly variablein
comparison to the comparative data. The range of diet at
Refugio encompasses both maize intensive diets (San Juan
Capistrano), and terrestrial hunter-gatherer diets (Bearing
Sink, Mitchell Ridge).
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Thevariationinthe Refugio diet iseasily recognized inthe
results of a discriminant function using the Carbon and
Nitrogen isotopic values. The results of a jackknife cross-
validation procedure reveal that 63 percent of the Refugio
sampleismisclassified. Thelow amount of dietary variation
in other samples is also shown in this procedure. For
instance, 94 percent of the Bearing Sink sample classifies
correctly, and 84 percent of the San Juan Capistrano sample
classifies correctly. This points to the low degree of
variability in these samples in comparison to the Refugio
sample.

An ANOVA model indicates that significant regional and
temporal variation exists in the isotope data. Figure K-7
showsthe plot of regional sampleisotope meansand Figure
K-8 shows the isotopic means plot by time-period. The
ANOVA model is highly significant for both comparisons,
and itsresults are shown in Table K-4.
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Figure K-6. Plot of Texas regional sample collagen isotope
values.
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Table K-3. Sample statistics for sites used in Texas regional analysis

Site Time Period Region N ’\gleé?\ln s.d. l\ggacn sd. | Reference
Refugio Historic Eat | 52 | 11.93 ?'395 -1091 | 224 ﬂr‘gﬁogﬁ)dy
San Juan .
Capistrano |  Historic Ce'l‘"a 19| 119 | 049 | -959 | 094 gj%' '('lg‘;g)
Mitchell Protohistoric- Huebner
Ridge Niorn Eat | 6 | 1048 | 074 | -1436 | 179 | (oo
. Preceramic-
Mitchell Late Eat | 5 | 1026 | 050 | -1172 | 127 | el
idg Prenistoric (1994)
oo LaeArchic | West | 4 | 1247 | 295 | -7.80 | 056 (ngzbl’;e'
gﬁf“g Archaic West | 16 | 809 | 085 | -15.77 | 097 ?1%’33“
15 15
10 - - ’ 10 | .-
5 5 |
0 T T
5 | West Central East 5 Archaic Late Prehistoric Historic
10 1 -10 1 /
-15 | ./‘\‘ _15 B
20 -20
. Temporal Period
Region P
| —+—Mean 15N —s—Mean 13C |
—o— Mean 15N —e— Mean 13C
Figure K-7. Isotopic means by geographical region. Figure K-8. Isotopic means by temporal period.

Table K-4. ANOVA results for regional and temporal comparisons

M odel Isotope | R? | Fratio P

Regional Bc 467 | 44.34 | <0001
BN 418 | 36.28 | <.0001

Temporal Bc | 415 | 3594 | <0001
N 453 | 41.86 | <.0001
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The regional trend suggests that the Central Texas region
has significantly higher *C and dlightly higher N values
than both the eastern and western Texas groups. The less
negative values of °C for the central Texas sampleindicate
a higher degree of maize reliance than the other regional
groups. Both the central and eastern samples have
significantly higher values of both **C and N indicating a
higher degree of reliance on C, grasses and Nitrogen rich
marine foods compared to the west Texas samples.

The results of the temporal model indicate an increase in
both **C and **N intakeinto the historic period. Thissuggests
aheavier reliance on maize in historic times, which would
be expected due to the Spanish Mission system'’s practice
of maize horticulture. The temporal differences seenin the
model are considered biased due to the Archaic period
samples being both from west Texas. This region shows
significant differentiation from both the central and east
groups. Theincreased ©*N levelsare probably aresult of the
large sample of coastal hunter-gatherers present at the
Refugio mission, who represent a large proportion of the
sample from that site (see Figures K-3 and K-5).

Discussion

The dietary heterogeneity of the Refugio sample indicates
the diverse subsistence strategy of its inhabitants. The
population living at Refugio has isotopic signatures
consistent with maize horticulturalists, coastal hunter-
gatherers, and inland hunter-gatherer groups. While the
Spanish mission at Refugio was no doubt a recurrent
resource base for the Native American groups living in the
area (Ricklis 1996), thetraditional maize enriched diet was
obvioudly not theonly nutritional source utilized. Thedietary
pattern suggeststhat one segment of the Refugio population
was permanently residing at the mission and consuming the
traditional maize enriched diet supplemented with terrestrial
mammal s such as cattle. Another segment of the population
was most likely residing at the mission seasonally and
spending considerable time on the coast. The higher
signatures of terrestrial protein and nitrogen enrichment
indicate a coastal diet rich in marine resources. A third
segment of the sample was consuming neither acoastal diet
nor the traditional maize enriched diet of the mission. The
isotopic signatures of this segment of the population
resemble west Texas prehistoric hunter-gatherers, and may
represent individualsforeignto thearea. Thisdietary cluster
could represent a small group of non-coastal individuals,
given the known amount of contact between the coastal
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Native American tribes, the Central Texastribes (Comanche
and Kiowa), and the Caddoan groups to the north. These
dietary groups not only make sense based on ethnographic
sources and archaeological data, but also when examined
statistically using afinite mixture model.

Temporal variation in the Texas samplesis closely related
tothefindingsof Larsen et. a. (1992) in that the amount of
13C increasesin the historic period dueto the heavy reliance
on maize. Contrary to the findings of Larsen et. al. (1992)
the levels of N increase in the Texas samples into the
historic period representing the bias of the historic sites
toward the coast, which is also identified in the regional
comparison.
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Section L

Summary and Conclusion

The preceding sections of this volume have presented our
methods, findingsand interpretationsin detail. Inthissection
we provide a genera overview of those finding and their
implications with reference to the questions set forth in
Section A. Thereport hasbeen organized along topical lines,
each dealing with a specific component of the data. The
guestions set forth in Section A crosscut these categories.
The goal of this section is to synthesize information from
relevant sections as it relates to these questions. For easier
reference, the questions are reiterated here:

1. How did violence and physical hardships of lifein
the frontier area affect the population of the
mission?

What were the actual causes of death of the
inhabitants of the mission?

What were the effects of Old and New World
diseases on the populations of the mission?

What were the physical characteristics of the
Karankawa?

Isthere evidence of intermarrying between the
groups?

Did the Native Americans use the mission asa
seasonal resource or were they fully dependent on
foods produced at the mission?

The first three questions overlap somewhat. Violence is a
component of (1) and (2) and disease is a component of (2)
and (3). We will therefore address the first three questions
under the headings of violence, physical hardships, and
disease/cause of death.

Violence

There is ample osteological evidence of violence in the
Refugio sample. Much of itisintheform of scalping, which
impliesexterna aggression. It isdifficult to estimate scalping
rates, given the nature of the skeletal material. An
approximation ispossible using the number of scalped crania
in relation to the number of frontals, since the frontal will
normally show evidence of scalping. Therearefiveinstances
of scalping identifiable among 67 complete or partial
frontals. This yields a rate of 7.5 percent, which must be
regarded as a conservative estimate, since partial frontals
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may not preserve the evidence of scalping. The value
approaches the nine percent rate observed in postcontact
Northern Plains (Disorganized Coalescent) populations
(Owsley 1994), suggesting that the mission population was
experiencing asimilar level of aggression.

Thetotal number of skeletally identifiable traumadeathsis
nine. Considered in relation to the number of burials with
appreciable remains (approximately 140 have some
postcranial measurement), would yield a rate of ca. 7.5
percent. This number too, must be regarded as an
underestimate, since diagnostic parts of other traumadeaths
are likely not present. Historical records note 26 trauma
deaths out of 125 (Oberste 1942), almost 21 percent.
Although additional quantificationisnot possible, itisclear
that intergroup violence extracted a considerabletoll onthe
mission’ sinhabitants. Asindicated in Section E, the seasonal
increase in violence may relateto availability of food at the
mission. Much of thistoll waslikely exacted by equestrian
groups such the Comanche or the Kiowa (Ricklis 1996).

In addition to those with perimortem trauma, there are four
individuals, two males and two females, with antemortem
trauma. Antemortem trauma is nonlethal, either healed or
healing at thetime of death. Antemortem traumais somewhat
more likely to represent intragroup violence than is
perimortem trauma. Both males exhibit facial fractures,
which likely result from fighting. Both the females may be
victimsof domestic violence. Onein particular hasthefacia
trauma consistent with what might be expected in domestic
abuse. The level of intragroup violence is low compared
with intergroup violence.

Physical Hardships

The Refugio population does not exhibit evidence of
exposure to excessive physical hardship. Formation of
enthesophytes may be taken as evidence of high levels of
activity. The overal frequency of enthesophytesislow. In
malesthe probability ishigher that enthesophyteswill form
on the lower limb, while in females upper limbs are more
likely to be affected, suggesting a sex difference in activity
patterns. A similar sex difference may exist in lower versus
upper limb robusticity.
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Schmorl’ s depressions and spondylolysisindicate vertebral
traumaor compression. They too are uncommon in Refugio,
indicating that health and well being did not suffer much
from physical hardships.

Disease/Cause of Death

Cause of death is notoriously difficult to infer from
osteological evidence, except in the case of trauma. In
addition to the trauma deaths discussed above, thereis one
individual with a medical condition likely to have resulted
indeath. Theindividual exhibiting the neoplastic condition,
possibly multiple myeloma, islikely to have succumbed to
complications resulting from this disease process.

The only infectious disease encountered wastreponematosis.
Thisisusualy regarded asNew Worldin origin. If infectious
diseases of Old World origin were present at Refugio, they
are not identifiable osteologically. It is possible that cases
of congenital treponemal infections were responsible for
death or premature birth.

The only area that suggests the Refugio population
experienced adverse health affects is that of dental
hypoplasia. They have high frequencies, considerably higher
than those seen at Mission San Juan Capistrano, although
thismay bean artifact of datacollection. Thishigh frequency
might indicate seasonal shortages which caused temporary
growth insults, but which had no long-term significance for
theindividuals involved.

Karankawa Physical Characteristics

The skeletal sampleisfragmentary, making it difficult to do
overall assessments of morphology. That is offset to some
extent by the large sample size, making it possibleto obtain
at least some information for most aspects of the skeleton.
Our ability to generalize about the Karankawa is also
inhibited by the mixed nature of the sample. We are confident
that there are someindividual s of mainly European ancestry
in the sample, although the number is not large. Within the
Native American sample a morphological assessment is
further complicated by the likely presence of tribes other
than Karankawa, which are unidentifiable osteologically.
According to the burial records (Oberste 1942) about 85
percent of the Native American groups at the mission were
identified as Karankawa. We really have no idea how
differentiated Karankawa were from their neighbors. Our
general feeling that postcranially at least, there were broad
similarities. On that basis we feel our generalizations are
broadly applicable to Karankawa.
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Our data on body size are especially important in view of
historic records stating that Karankawa were particularly
large individuals. Our assessment of body size does not
support an average height of six feet, the figure often
mentioned in historic accounts. Rather our stature estimates
would place the males at about 165-167 cm (ca. 5' 5"-5' 6")
and females at about 153-155 cm (ca. 5' 0"-5' 1"). These
heightswould placethem at about average or dlightly above
for Native Americans generally. The idea that Karankawa
body size set them apart from their neighbors has made its
way into the scientific literature (e.g., Ricklis 1996). We
were unable to develop any skeletal support for this idea.
Tothe contrary, Karankawa body size must have been more
or less comparable to the other groupsin the region.

We have also evaluated at some length stature estimation
procedures that have been applied to Texas Coast
populations in the past. We argue that previous stature
edtimateshavelikely been over estimates. Theevidencefrom
the Refugio sample, as well as evidence from living Texas
populations, suggests that the Karankawa were likely a
relatively long-legged population. Application of stature
estimation formulae from short-legged reference samples,
such as Trotter and Gleser’s (1958) Mongoloids is
inappropriate.

Our results support previous osteological evidence that
coastal populations are skeletally robust. Therobusticity is
apparent in shafts and articular surfaces of long bones and
in the midfacial region of the cranium. It is unlikely that
Karankawa skeletal robusticity hasaunitary cause. Despite
considerable research into postcrania robusticity, it still is
not clear how it should be interpreted. It seems likely that
the Karankawa were a mobile population. Size and shape
of the femur midshaft has been put forth as an indication of
mobility (Larsen 1997), but hunters and gatherers do not
necessarily exhibit robust postcranial skeletons (Collier
1989). Midfacial robusticity, likely not to be a product of
function, suggests that at least certain components of
Karankawa robusticity are genetic in origin.

Evidence of Intermarrying

Our assumption at the outset was that the Refugio sample
was heterogeneous, consisting of Native, European derived,
and mixed ancestry. This composition is reflected in our
ancestry assignments made on the basis of morphological
assessments. The only opportunity for quantitative
investigation of issues relating to ancestry and admixtureis
in dental metricsand dental morphology. Analysisof dental
metricsclearly showsthat the overall pattern of the Refugio
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sample is Native American. Formal classification of all
individuals with dental morphology yields 23 percent
European origin, 68 percent Native, and nine percent
admixed. These assessments involve some arbitrary
decisions about posterior probabilities. A more liberal
interpretation of intermediate probabilities would increase
the number of admixed at the expense of the “pure”
categories.

Seasonal Use of the Mission

Ricklis (1996) observes that the Karankawa utilized the
mission as a seasonal resource. The demographic analysis
revealed a mortality pattern reflecting group movements
likely related to yearly variations in subsistence resources.
Oral health aso supports more of a hunting and gathering
subsistence rather than amaize dependent subsistence. The
low frequency of dental caries and low antemortem tooth
lossare more often seen in hunting and gathering popul ations
such as that seen in the Morhiss and Ernest Witte sites.

The isotope data provide the most convincing osteol ogical
evidence that at least some of the population buried at the
mission were seasonal users, while others were apparently
permanent residents. We have argued that permanent
residents have a more **C-enriched diet due to more maize
consumption, while the seasonal residents have higher
marine diets and are less **C enriched. These diet groups
crosscut ethnic assignments, except that al individuals we
identified as European are in the permanent resident group.
Native Americans and those of mixed ancestry arefoundin
both seasonal and permanent resident groups.

In conclusion, the popul ation of the Refugio mission was a
relatively healthy group that experienced low stress or
physical hardships. The primary risk to those individual s of
the mission was violent in nature. Physically, the group was
not exceptionally tall ashad been reported earlier, however,
they were robust. Because of the lack of intact crania, little
can said regarding the reports of cultural modification to
the head. Further comparison of the osteological and dental
datafrom the Refugio mission with other Texas coast groups
may shed light on some of these unanswered questions.
Further comparison of the isotopic data of this population
with other Texas groupswould also address questionsraised
in this study.
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Burial Descriptions

Lee Meadows Jantz, Nicholas P. Herrmann, and Corey S. Sparks
Guest appearances by Douglas Owsley, Derinna Kopp, and Katherine Weisensee (joined in August 2000)

Burial Feature 02

41RF1-BP02-006

Thisindividua is afemale aged 35-44 years (code 24) of
Hispanic ancestry, represented by a mostly complete but
fragmentary skeleton. Thiswas a secondary burial that was
previously disturbed. Evidence of postmortem damage is
present in the form of cuts and fractures. Examples of
postmortem cuts are located on the frontal, afew ribs, and
left distal radius. These are determined to be postmortem
yet not fresh (from recent excavation) by thelack of radiating
fractures and staining. The cortical surface of the bone also
shows taphonomic changes from root etchings. The bone
islight to medium orange-brownin color.

Age

Ageisestimated based on the morphology of the sternal rib
ends, dight arthritic changes of most joints, and open crania
suture closure. Theribsare consistent with aPhase 5, which
suggests an age range of 33 to 46 years.

Ancestry

The nasal morphology shows a dight nasal sill and slight
development of the nasal spine. The zygomaxillary sutures
exhibit dight recurvature. The central incisor ismoderately
shovel-shaped. The femora are round.

Sex

Thesex of thisindividual was estimated based on the overall
size of the postcranial skeleton and the gracile nature of the
supraorbital region. The mandible is moderately robust.

Dentition

Much of the dentition is present. There is no evidence of
antemortem tooth loss although seven teeth have been lost
postmortem. Calculus deposits range from moderate to
three-dimensional. Carious lesions are present
interproximally on the distal surface of the right maxillary
second molar, and theright distal mandibular second incisor
and first molar. The left central maxillary incisor, although
missing postmortem, has a periapical abscess. The
mandibular third molars have small periodontal abscesses
ontheir lingual aveolar margins.
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Enamel chipping is present on several teeth. The teeth
affected include the distal surface of the upper right third
molar, the mesial-occlusal surface of the upper right first
molar, the distal-buccal surface of the upper right canine,
themesial-buccal surface of the upper first |eft premolar, the
mesial-lingual surface of the lower first left molar, and the
mesial-lingual surface of the lower right first molar.

Interproximal groovingis present on thefollowing maxillary
teeth: mesial surface of the right third molar, the bucco-
distal surface of the right second molar, the distal surfaces
of theleft premolars, the bucco-distal surface of the second
molar, the mesia lingual surface of the third molar. The
distal surfaces of all the mandibular premolars exhibit
interproximal grooving.

The maxillary incisors and associated aveolar bone show
damage from an antemortem injury that was remodeling at
the time of death. The left central incisor is missing
postmortem, but was actively abscessing. The root of the
right central incisor hasafractureinitsapical third. Thetip
of thisroot isretained in the socket by encompassing bone.
Thecrown and cervical half of theroot were also recovered,
and in life would have been held in place by the gums and
surrounding alveolus. Mobility along the fracture smoothed
and polished the fracture surface, which resembles a
pseudoarthrosis in a bone fracture that fails to reunite. The
crown and cervical half of the left lateral incisor ismissing
postmortem, asevidenced by awell-defined aveolar socket.
However, this tooth was similarly fractured and the apical
portion of itsroot is present in the aveolus. These changes
in the alveolus and root fracturing of at least two anterior
teeth aretheresult of trauma. Theleft maxillawas scored for
antemortem fracturing because of remodeling of the anterior
margins of the alveolus.

Theapical thirds of theroots of the right maxillary first and
second premolarsare present in the sockets, but their crowns
and much of their roots are missing postmortem. Although
the surrounding alveolar bone appears normal, the roots of
these teeth may have been fractured with the anterior teeth.
It is unusual to see postmortem fracturing of roots deep
within the alveolus. Thistype of breakage more often occurs
asaresult of trauma.
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Small root fragments or dentin nodules are present in the
maxillabetween first and second premolarsbilaterally.

Functional Morphology

The nuchal regionisdlightly developed. The humeri exhibit
moderate development of the attachments for teres major,
pectoralis mgjor, and slight development of the attachment
of the deltoid. Thedistal humeri have moderately developed
supracondylar ridges. The ulnaexhibits slight devel opment
of the attachment for pronator quadratus.

The elbows show evidence of habitual tight flexion and
hyperextension. The humeri have supracapitular facetsfrom
contact with the radia head, and the ulnae show erosion of
the coronoid processes. These changes reflect tight flexion
of theelbow. Habitual hyperextensionisevidenced by lipping
and erosion on the olecranon fossae and lateral extension
of the articular surface of the olecranon process. The left
arm is more affected than theright.

The femora show marked roughening at the gluteal
attachments. The linea aspera are also moderately dev-
eloped. The left linea aspera measures approximately 7.2
mm in diameter and 2.6 mm in height at midshaft. The left
tibia exhibits alarge squatting facet.

Pathology

Theright parietal exhibitsawell-healed chop typefracture.
This defect has a long medial margin (21 mm) and is
approximately 10 mm wide. Themiddle and lateral portion
of the defect appears to be incomplete spalls that have
healed. Remodeling has rounded the margins of the wound.
No evidence of active infection is present, as the surface
texture of this defect is consistent with the surrounding
ectocranial surface.

Slight osteoarthritisis present on most of the long bonejoint
surfaces. Although highly fragmented and poorly re-
presented, the vertebrae exhibit some arthritic changes. The
second cervical exhibits dight lipping on the facets, and the
first lumbar has dight lipping on the facet margin and dight
porosity and eburnation on the joint surface and margins.

Theright clavicle exhibitsawell-healed incompletefracture
on the lateral portion, and the left clavicle exhibits a well-
healed compl ete fracture on the lateral portion.
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The tip of the coronoid process of the left ulna exhibits a
well-healed fracture. Galloway (1999) describesthistype of
fracture as occurring in one of two ways:

1 “Impact along the long axis of the arm may be one
mechanism of injury (Scharplatz and Allgower 1976)
astheradius is displaced pulling the ulna along with
it. The coronoid process will then be driven against
the trochlea.”

“The small protrusion of bone also serves as an
attachment site for anterior ligaments of the elbow
and so is vulnerable to avulsion. The brachialis
muscle provides the mechanism of injury, especially
when the elbow is hyperextended. These avulsive
fracturesform Type | of the Regan and Morrey
(1989) classification system for thisregion of this
bone.”

41RFI1-BP02-015

Thisindividua isaNative American female, aged 60+ (code
29), and is represented by a highly fragmentary skeleton.
Preservation is poor, however the hand and foot bones are
well represented. Thisistypical of this series. The boneis
an orange-brown in color, and root etchings are prevalent
on the cortical surfaces.

Age

Theage of thisindividual is estimated as 60+ years based on
severd indicators. Theauricular surfaceexhibitsareasof micro
and macro porosity. This morphology is consistent with a
Phase 7 or 8, suggesting an older individual. The cranial
sutures are mostly obliterated. Osteoarthritis is evident on
most joint surfaces. Osteoporosisisevident in thefoot bones,
however the long bones do not appear to be affected.

Ancestry

The ancestry of this individual is estimated as Native
American. The fragmentary nature of these remains
precludes use of the cranium or facefor metric analysis. The
central incisor has slight shoveling. The proximal femora
exhibit moderate platymeria.

Sex

Sex is estimated as female for thisindividua based on the
small and gracile nature of the majority of the elementsand
the presence of a preauricular sulcus.
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Dentition

One nearly complete tooth and five roots represent the
dentition of thisindividual. All of theteeth exhibit pathol ogy.
The five roots, representing a maxillary first premolar and
first molar, mandibular left canine, and first and second
premolars, exhibit complete destruction of the crowns and
pulp exposure dueto cariouslesions. Theonly crown present
isaright central incisor. This tooth also has alarge lesion
on theinterproximal and root region resulting in near loss of
the crown. Pulp exposure has resulted from the lesion.

Functional Morphology

Thenuchal region of the cranium exhibits dight to moderate
development. The hand bonesexhibit well-devel oped ridges
resulting from habitual strenuous use.

Pathology

Osteoarthritisis present on most of the joint surfaces. The
severity of arthritic changes range from dlight to severe.
The most marked changes are located on the lumbar
vertebrae. The facets of these bones exhibit severe osteo-
phytic lipping and porosity and dlight eburnation.

The distal femoral joint surfaces have bilateral osteo-
chondritis dessicans. Both patellae were scored for dight
enthesophyte development.

Burial Feature 03

41RF1-BP03-007

From a Sort

This burial is commingled with a minimum of three
individuals. However, the primary burial representsthe very
fragmentary and incomplete remains of an adolescent. Sex
and ancestry are indeterminate. The estimate of age as
between 12 and 16 years (code 15) is necessarily broad due
to the fragmentary nature of the material. A few epiphysea
fragments are present.

The other individuals are not clearly associated with this
burial. A cervica vertebraof aninfant, amaxillary canine (R
¥ representing a 8-10 year old, and hand and wrist bones
of an adult are included, but these remains are not
considered asdiscreteindividua sand are thus not analyzed.
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Burial Feature 04

41RF1-BP04-008

Thisindividua is a male, 22-26 years of age (code 21) of
NativeAmerican ancestry, represented by amostly complete
yet fragmentary skeleton. The craniumishighly fragmented,
and the postcranial skeletonisonly dightly lessfragmentary.
This skeleton represents a very robust and tall individual
with well-devel oped muscle attachments. The bone quality
ranges from fair to good, and the boneisalight to medium
orange-brownin color.

Age

Age is based on sternal rib end morphology, auricular
surface morphology, lack of arthritic changes, union of the
medial clavicle, and general bone density. The rib morph-
ology is consistent with Phases 2 and 3. The superior
demiface of theleft auricular surfaceis present and exhibits
morphology consistent with Phase 5. The cortical bone is
smooth and dense. All of these features suggest an age
range of 22-26 years.

Ancestry

The ancestry of this individual is estimated as Native
American. The fragmentary maxillae exhibit a dight nasal
sill with mostly guttering in this region. The incisors are
moderately shovel-shaped. The proximal femoraare strongly
platymeric. Overall, the postcranial skeletonislarge. These
characteristics suggest Native American ancestry.

Sex

The sex isbased on avery large, robust mandible with and
the large postcranial size. The mandible exhibits wide and
high ascending rami with an approximate 90 degree angle.
The gonial angle also shows inversion. The temporal lines
are prominently ridged. The humeral and femoral heads
measure49 mm in diameter. The muscle attachment siteson
the postcraniaare well marked and robust.

Dentition

Thedentition of thisindividual reflects generally good oral
health. No cariesactivity ispresent. Dental attritionisdlight.
Calculus deposits range from flecks to three dimensional
with the posterior teeth being the least affected.
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Enamel chippingispresent on thefollowing teeth: thelabial
surface of the maxillary right canine, the mesio-distal cusp
of themaxillary left first molar, thelabial distal margin of the
mandibular left central incisor, and the occlusal mesial
margin of the mandibular right canine.

Theright maxillary lateral incisor exhibits adevelopmental
defect intheform of acrease or fold on the enamel and root
located on the lingual distal side.

Enamel hypoplasiasare present on both of the upper canines.
The defects consist of dight horizontal bands across the
buccal surface.

Functional Morphology

The left and right humeri exhibit well-devel oped and robust
muscle attachmentsfor the teresmajor, pectoralis mgjor, and
deltoid muscles. These muscle attachments sitesexhibit raised
broad ridges. Theright humerusis more marked than the | eft
humerusindicating aright sided preference. Theright humerus
exhibits amarked and raised ridge on the proximal posterior
third of the shaft for the attachment of the lateral head of the
triceps. The supracondylar ridge exhibitsslight devel opment.
The right ulna shows moderate development of the
attachment for pronator quadratus, and the |eft ulna exhibits
dlight to moderate development of this muscle.

Thefemoraexhibit marked rugosity in theregion of gluteal
muscle attachments. The proximal femora exhibit marked
platymeria. The linea asperae show marked devel opment
especialy in the lower middle third of the diaphysis. The
linea aspera of the left femur at midshaft measures8 mmin
width and 3mmin height.

Pathology
Thetenth thoracic vertebrahas dight porosity ontheinferior
articulating facets.

Theleft tibiawas scored for alocalized heal ed enthesophyte
on the proximal onethird medial surface.

41RF1-BP04-012

From a Sort

Thisisamaleaged 50+ (code 28) of indeterminate ancestry.
Thisis amostly incomplete postcranial skeleton in a frag-
mentary state. This burial was disturbed and commingled
with 41RF1-BP04-018. The extra elements from these co-
mmingled burids, 41RF1-BP04-018 and 41RF1-BP04-012, are
included with 41RF1-BP04-018.
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Age

The age estimate of this individual is based on pubic
symphysis and auricular surface morphology. The pubic
symphysis is consistent with a Todd Phase 10 (50+), and
the auricular surface is consistent with a Phase 7 (50-59).
Theseindicators and the slight arthritic lipping in evidence
are consistent with an age estimate of 50+.

Ancestry
Ancestry is indeterminate in this individual. None of the
indicators or features are present to suggest an ancestry.

Sex
Sex isestimated based on anarrow pubic bone and anarrow
subpubic angle. Both of these characteristicsindicate male.

Functional Morphology
The left clavicle exhibits marked development at the
attachment for the deltoid muscle.

Pathology

The one vertebra fragment exhibits slight lipping on the
centrum. The sacral promontory shows slight porosity. The
left and right acetabula were scored for slight lipping.

The distal one third of the shaft of the |left ulna exhibits a
well-heal ed fracture.

41RF1-BP04-013

Thisindividual is afemale aged 17-20 years (code 20) of
Native American ancestry represented by a highly frag-
mentary mostly complete skeleton. The bones are orange-
brown in color and are moderately root etched.

Age

Age is estimated as 17-20 years based on third molar
development and epiphyseal fusion. The maxillary third
molarsexhibit completeroot devel opment without formation
of the apex. The long bones epiphyses are all fused. The
iliac crest has not completed fusion. All of these char-
acteristics indicate a young adullt.

Ancestry

Ancestry isestimated based on the presence of amoderately
shovel-shaped incisor and large squatting facets on the
tibiae. These features are consistent with Native American
ancestry.
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Sex
Sex estimationisbased on the gracil e nature of the postcranial
elements. Thefemur head diameter measures41 mm.

Dentition

Most of the dentition is present. Carious |esions are present
on the maxillary first molars and theleft mandibular second
molar. Flecksto moderate calculusis present.

Functional Morphology
Thisindividual exhibitslittle or no development of muscle
attachment sites. The tibiae exhibit large squatting facets.

41RF1-BP04-014

From a Sort

This is a commingled burial with a minimum of three
individuals sorted into 41RF1-BP04-019, 41RF1-BP04-025,
and 41RF1-BP04-014. The sort is based on robusticity and
color of the bones.

This individual is a female aged 25-34 years (code 23)
represented by a fragmentary cranium and postcranial
elements. The color of the bonesisalight to medium orange-
brown, and plant root damage is evident. The left third and
fourth metacarpals and left hamate exhibit green staining
indicating contact with ametallic object.

Age

Age is estimated using the auricular surface on the right
ilium. This surface exhibits features consistent with Phases
2 and 3 suggesting an age range of 25-24 years.

Ancestry
No evidence of ancestry is present.

Sex

Sex is estimated as female based on the presence of a
moderate preauricular sulcus and the overall small size of
the postcranial elements.

Functional Morphology
The cranial fragments exhibit moderately developed
supramastoid crest and nuchal muscle attachments.

Theleft and right distal humeri exhibit supracapitular facets
indicating habitua tight flexion of the elbows. The left is
more marked than the right humerus.
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Pathology
Thefrontal and left and right parietalswere scored for slight
well-healed ectocranial porosis.

Thedistal humeri were scored for dight osteophytic lipping
on thejoint margins.

The third left metacarpal exhibits swelling of the shaft.
Radiography of this bone reveals the cortical thickening is
responsible for this swollen appearance. The other bones
of this hand appear unaffected.

41RF1-BP04-016

This individual is a male aged 50-60 years (code 28)
represented by afragmentary but mostly complete skeleton.
The bones are orange to medium brown in color and are
root etched.

Age

Ageindicatorsare numerousinthisindividual compared to
others in this series. The cranial sutures are mostly
obliterated which occurs at older ages. Therib morphology
is consistent with a Phase 4-5 suggesting a range of 35-45.
The pubic symphysismorphology is scored asaTodd Phase
8, which indicates an age range of 40-44. The auricular
surface morphology is consistent with a Phase 8 and is
characterized by very irregular and severely broken down
surface with small areas of dense bone. Most of the joint
surfaces exhibit slight to moderate arthritic changes.
Vertebral osteophytosis is moderate to severe with marked
porosity in the cervical centra. Based on all of these
characteristics, the age is estimated as 50-60 years.

Ancestry

Ancestry estimation is uncertain at this time. The overall
robusticity of this skeleton is slight in comparison to the
Native Americansof thisseries. The occipital regionisonly
slightly rugged. However, the femora were slightly
platymeric, and the tibia exhibit small squatting facets.
Although worn, the dentition shows shoveling.

Sex
Sex estimation isbased on afemora head diameter of 49 mm
and the presence of a squared chin on the mandible.

Dentition

The dentition exhibits moderate to heavy deposits of
calculus. No caries are present. The anterior teeth exhibit
heavy wear, while the posterior teeth show little attrition.
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Hypopl astic defectswere observed on each of the maxillary
and mandibular canines. The defectsare plane-formin nature
and extend past the heavily worn occlusal surface.

Functional Morphology

Theright distal humerus has a marked supracapitular facet
indicating habitual tight flexion of the elbow. The
attachmentsfor teres major and pectoralismajor aredightly
developed. The left distal ulna shows slight devel opment
of the attachment for pronator quadratus.

Thefemorahave dight to moderate roughening of the areas
for the gluteal muscle attachments. Theleft tibiahasaslight
squatting facet.

Pathology
The left temporomandibular joint (TMJ) shows slight
porosity. Theright TMJis scored for moderate osteophytic

lipping.

Theatrium of theright maxillaexhibits evidence of sinusitis
in the form of bony spicules.

A Staphne’ sdefect is present on the left mandibular ramus.
Thisdefect isapproximately 8 mm by 6 mm.

Most of the vertebrae exhibit slight to severe arthritic
changes. Vertebral osteophytosisismoderateto severe. The
cervical vertebra show marked porosity of the centra. The
thoracic vertebrae have slight to severe porosity on the
marginsand joint surfaces of thearticular facets. Thelumbar
vertebrae exhibit moderate osteophytic formation on the
facets and the centra. The sacrum is more severely affected
with severe lipping on the promontory.

Most of the joint surfaces exhibit light to moderate arthritic
changes. The glenoid fossae of the scapulae have dlight
marginal lipping, and the right fossa also shows slight
margina porosity. The distal radii and proximal right ulna
have dight marginal lipping.

Both acetabula have slight marginal lipping. The joint
surfaces of the knees and ankles exhibit dight to moderate
lipping on both the margins and surfaces.

The left patella was scored for slight healed enthesophyte
development.
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Theleft and right tibiaand | eft fibulaexhibit localized areas
of healed periogtitis on the proximal third diaphyses.

Thisindividua is scored for generalized osteoporosis.

41RF1-BP04-018

From a Sort

Thisindividua is a male, 40-49 years of age (code 26) of
Native American ancestry. The skeletal remains were
commingled with several other individuals, primarily with
41RF1-BP04-012. These 2 burials, 41RF1-BP04-018 and
41RF1-BP04-012, were disturbed during the interment of
41RF1-BP04-30. The bones are moderately preserved in a
fragmentary condition and are the orange-brown color
typical of this series. Severa of the bones have ablack soil
adhering in small patches. A fragment of ilium exhibits a
small area (9 mm by 15 mm) of green staining similar to that
of copper salt staining.

Age

The age of this individual is estimated based on
morphological changesof the pubic symphysisand auricular
surface, as well as arthritic changes. The right pubic
symphysisisconsistent with aTodd score of 9 (45-59 years),
and the auricular surfaceis consistent with aPhase 5 (40-45
years). Theseindicatorsin consideration with the extensive
mild arthritic lipping on the joint surfaces, suggest the age
is on the upper end of the 40-49 year range.

Ancestry

Ancestry of thisindividual is estimated as Native American
based on nasal morphology, sight to moderate platymeric
femora, and overall robusticity. The inferior nasal margin
hasadlight sill, whichisindicative of Hispanic ascompared
to Native American, however the region of the nasal spine
exhibits destruction from a possible lesion. The femora
exhibit slight to moderate platymeria, and the postcranial
elements are rather robust. These are characteristics that
areindicative of Native Americansin this series.

Sex
Pelvis morphology and overall robustness of this skeleton
suggest thisindividua is male.

Dentition
The dental health of this individual was poor. Periapical
abscessing has resulted in the antemortem loss of the left
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maxillary incisors. Theleft and right mandibular second and
third molarsare abscessing. Thethird molarsexhibit porosity
and loss of the alveolar margin suggesting periodontal
abscessing. The left mandibular second molar was lost
antemortem as evidenced by recent resorption of the bony
socket. Calculus deposits were coal esced.

Functional Morphology
The supramastoid and nuchal regions of the cranium are
moderately developed.

The postcranial skeleton is rather large and robust. The
right clavicle exhibits a roughened attachment site for the
deltoid muscle. The humeri have moderate devel opment of
the deltoid tuberosities and only slight development for the
attachmentsfor teres major and pectoralismajor.

Thefemoraexhibit amarked roughening in the gluteal muscle
attachment sites.

Pathology
Theleft and right maxillae were scored for the presence of a
possible lytic lesion located at the nasal spine region.

Thevertebraeexhibit dight to moderatelipping on thefacets
and the centra. Two thoracic vertebral bodies have small
Schmorl’ s depressions on the superior surfaces. Thelargest
Schmorl’s is broken postmortem preventing measurement.
The smaller one measuresapproximately 9 mmin length and
2mminwidth. These depressionsare oriented transversely.

The humeri, radius, and ulna exhibit slight lipping and
porosity on the joint surfaces.

Theright ischium exhibits slight enthesophytic devel opment
on thetuberosity. Theright femur has slight lipping on both
the proximal and distal joint surfaces.

41RF1-BP04-019

From a Sort

This is a commingled burial with a minimum of three
individual swere sorted into 41RF1-BP04-014, 41RF1-BP04-
019, and 41RF1-BP04-025. The sort isbased on robusticity
and color of the bones.

Thisisthe most complete individual from the commingled
sort. This is a male aged 35-44 (code 24) of Hispanic or
Native Americanancestry. Very little of the craniumispresent,
and the postcrania remainsareincomplete. Like other burials
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in this series, the bone is an orange-brown in color. Plant
root damage is present. The postmortem fractures show
evidence of recent and old damage.

Age

Age estimation is based on sterna rib end morphology,
pubic symphysis morphology, and auricular surface
morphology. The sternal rib end fallsinto a Phase 4, which
provides an age range 25-34. The pubic symphysis scores
are Todd Phase 6 (30-35[Todd 1921]) and Suchey-Brooks
Phase 3 (40-44 [Brooks and Suchey 1990]). The articular
facets on theribs exhibit arthritic lipping. These featuresin
concert suggest an age range of 35-44.

Ancestry

Ancestry isestimated aseither Hispanic or NativeAmerican.
This estimate is based on the presence of slight platymeria
seen in the femora and large sguatting facets on the tibiae.
Theoverall size of thelong bonesis not consistent with the
Karankawamalesin this series.

Sex

Sex is estimated as male based on the overal size of the
postcranial skeleton. Thelong bonejoint surfacesareinthe
malerange. Thefemoral head diameter measures47 mm.

Dentition
Only themaxillary right central incisor ispresent and exhibits
moderate shoveling.

Functional Morphology

The left humerus shows only slight development of the
ddtoid tuberosity. Theright ulna, in contrast, exhibits marked
development of the attachment for pronator quadratus. This
suggests that this individual was pronating his right arm
habitually and not using his upper arms strenuously.

The femora exhibit moderate roughening in the region of
gluteal attachments.

Pathology

Some of the pathology present on thisindividual is seen on
elements not generally scored or coded. The left fifth
metacarpal exhibitsasmall well-heal ed enthesophyte on the
medial midshaft. The ribs exhibit slight arthritic lipping on
the vertebral facets.

The vertebrae were coded for slight marginal osteophytic
lipping on the articul ar facets.
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The right tibia shows dlight development of a healed and
localized enthesophyte on the anterior tibial tuberosity

41RF1-BP04-021

From a Sort

Thisindividual is arobust male, 45-54 years of age (code
27), of possible Native American or Hispanic ancestry. This
burial was disturbed by later interments. Consequently
skeletal remainsthat are fragmentary and represent only the
head, shoulders, and incomplete arms represent the
individual. The bone isalight to medium orange-brown in
color with black soil like material adhering. Several of the
postcranial elements exhibit postmortem chop marks from
the disturbances, while the cranium exhibits several
perimortem chops or edged blows and multiple cutmarkson
the frontal.

Several individuals are actually represented in this burial.
L egbonesof asmdler adult (41RF1-BP04-FO1RA and 41RF1-
BP04-TO1RA) and infant bones were separated and coded
as ossuary elements.

Age

Age estimation is based on the osteoarthritic changes
exhibited on the joint surfaces and dental attrition and
antemortem tooth loss.

Ancestry

Ancestry isestimated as either Native American or possibly
Hispanic. This is based on the nasal aperture morphology
and overall robusticity. The inferior nasal morphology
exhibitsadight nasal sill, whichisindicative of Hispanic as
compared to Native American. The postcrania elementsare
robust which isindicative of Native Americansinthisseries.

Sex

Sex is estimated as male based on the robusticity of the
skeletal eements. Theproximal ulnaewere moderately large,
and the muscle attachment sites are also moderately
developed. These characteristics are consistent with a sex
assessment as male.

Dentition

Thisindividual experienced poor dental health asevidenced
by the antemortem loss of at |east eight teeth. Dental attrition
is moderate. Four of the five teeth present exhibit carious
lesions ranging from small to large with resulting pulp
exposure and abscessing. The maxillary teeth present include
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theright canine and second molar and left first molar. All of
these exhibit large carious lesions.

The mandibular teeth present include the right third molar,
|eft first premolar and third molar. Theleft mandibular first
premolar exhibits an antemortem fracture of the buccal cusp.
Thefracturemarginson the distal surface exhibit smoothing,
while the fracture margins on the mesial surface are not
smoothed. The right third molar has alarge carious lesion
that has destroyed the mesial half of the crown. Both the
third molars have abscesses.

Functional Morphology

The postcranial elementsreflect heavy use of the shoulders
and arms. The right clavicle exhibits a marked roughened
areaon thelateral anterior surface at the attachment for the
deltoid muscle. Only asmall portion of the inferior deltoid
tuberosity is present and prevents examination of that
attachment.

The left and right ulnae exhibit moderately developed
regionsfor the attachment of theflexor carpi ulnarismuscles
that suggests habitual flexion of the wrists.

Pathology

Both antemortem pathology and perimortem trauma are
evident in thisindividual. Antemortem changes are seenin
the form of osteoarthritic changes on the joint surfaces of
the cervical, thoracic, and lumbar vertebrae, glenoid fossae,
distal humerus, proximal radius and proximal ulnae. Slight
lipping and dlight to moderate porosity were scored on these
joint surfaces.

Perimortem traumais evident on the cranium in the form of
cutmarks and chops by a bladed or edged weapon. A
minimum of 5 blows and 16 cutmarks are present on the
right frontal and right parietal. The largest of the chops
measures 13.3mminlength and 2.6 mminwidth. Themgjority
of the wounds occurs on the frontal approximately 54 mm
above nasion and lateral centering on the right portion of
the frontal squamous. The cutmarks on the frontal rangein
length from 1 to 13 mm, however, the longest may actually
measure longer than recorded as the posterior portion is
missing postmortem. The cutmark on the right parietal is
located just posterior to the coronal suture. This cut
measures 13.9 mmin length. Perimortem traumato the head
may actually be more severe than recorded. Thisindividual
was scored as a traumatic death.
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41RF1-BP04-022

Thisburia representsan infant, aged newborn to 6 months,
of indeterminate ancestry. The skeletal material isdisturbed
and fragmentary. Elements were recovered with Burials
41RF1-BP04-021 and 41RF1-BP04-016. The pectord elements
are well represented but most of the major lower limb
elementsare missing. The boneisyellow to brown in color
and in fair condition. No dental remains are present and
pathological lesions are absent.

Age

Age is based on the diaphyseal length of the left radius
(58.5 mm) and the left humerus (=69 mm). These lengths
correlate to an age of newborn to 6 months based on
Ubelaker’'s (1978) growth standards for Plains Native
Americans.

41RF1-BP04-025

From a Sort

A faceand afew fragmentary postcranial elementsrepresent
thisindividual. Thisisamale, aged 35-39, of Native American
ancestry. The individual was sorted based on overall
robusticity and a distinctive darker color in comparison to
the other individuals. The facial skeleton is the best
preserved specimen in thisburia feature.

Age

Age is estimated using the morphological features of the
sterna rib end and auricular surface, and medial clavicle
epiphysea fusion. The rib end morphology is consistent
with Phase 5, which provides an age range of 34-42 years.
The auricular surface is scored as a Phase 4, providing a
range of 35-39 years. Based on these scores, ageisestimated
as between 35 and 39 years.

Ancestry

Ancestry is estimated using the morphological features of
the face and dental morphology. The face is large and
exhibitswidemalars. The nasal morphology ischaracterized
by an absence of a nasal sill and slight prognathism. The
palate is also large and wide. The latera incisor exhibits
moderate shovel shaping. These characteristics are
consistent with Native American ancestry.

Sex

Estimation of sex asmaleisbased onthe marked robusticity
of theseremains. Theface exhibitslarge maarswell marked
by masseter muscles. Theribs are also very large.
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Dentition

Only maxillary teeth represent this individual. The right
maxillary teeth include the lateral incisor, first and second
premolars and molars. The left maxillary teeth include the
canine, first and second premolars, and first and third molars.
Calculus depositsrange from flecks on thelateral incisor to
heavy on the canine and first premolars.

Functional Morphology

The malars exhibit well-devel oped and rugged attachments
for the masseter muscles. The dentition also exhibits multiple
planes of wear that suggests use of the teeth in some
habitual behavior other than normal mastication.

41RF1-BP04-025A

From a Sort

Thisindividual isrepresented by several upper appendicular
elements. Theindividual isfemale, aged 25-35 (code 22), of
indeterminate ancestry. Elements were sorted and grouped
based on overall size and color in comparison to the other
individuals. The humerus exhibits old postmortem damage
on the middle shaft. The spiral fracture suggests the burial
wasdisturbed whilethe bonewastill inarelatively “green”
condition. The deep chop marks adjacent to the fracture
marginisclearly postmortemin origin.

Age

The age estimate of 25-35 years is based on the complete
fusion of the medial clavicle and the lack of degenerative
osteoarthritic changes in the other elements. The medial
clavicletypically is completely fused by 26 years.

Sex
Sex is estimated as female based on the small size of the
elements.

Functional Morphology

Thedistal humerus shows moderately devel oped attachment
for the brachioradialis and extensor carpi radialis longus.
These serve to flex the forearm and extend the hand.

41RF1-BP04-030

Thisisayoung female, aged 14-16 years, of NativeAmerican
ancestry. A mostly complete but fragmentary skeleton
represents her. This burial was a primary burial with two
others being disturbed during the interment of this female.
Thetwo disturbed burials were apparently placed on top of
this burial. Minimal commingling occurred and the
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discrepanciesin age make sorting extremely easy. The bone
isan orange-brown in color, and some of the elements have
adark brown or black soil adhering. The cranium is mostly
present although fragmentary.

Age

Age is estimated based on dental development as well as
skeletal development. The third mandibular molar exhibits
root one half developed that corresponds to a mean age of
15.8 years. The epiphysea closure of the long bones and
other postcranial elementsiscompletein somejoints, while
completely open or unfused on others. This mixed state of
fusion characterizesthe mid-teen years of development. The
dental and skeletal developments are consistent with an
agerange of 14-16 years.

Ancestry

Ancestry of thisindividual is estimated as Native American.
The nasal morphology reflects aslight nasal sill and alack
of anasal spine. Themaxillary incisorsare strongly shovel-
shaped. The femur is dlightly platymeric, and the tibiae
exhibit small squatting facets.

Sex

The sex of thisindividual isestimated asfemale. Thefronta
exhibits no development in the supraorbital region, and the
occipital exhibits slight development in the nuchal region.

The overall gracile nature of the postcranial elements as
well asthe very small femoral and humeral head diameters
(40 and 38 mm respectively) is indicative of female sex
assessment.

Dentition
All of thedentition is present. Calculus depositsrange from
flecksto moderate.

Functional Morphology

Due to the young age of this individual, morphological
signatures of behavior are sparse. The distal humeri exhibit
bilateral septal apertures. The distal tibiae exhibit small
squatting facets.

Burial Feature 05

41RF1-BP05-009
Thisindividual isan adult male aged 25-29 possibly of Native
American ancestry represented by a partial, fragmentary
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burial. Theboneislight to medium brownin color with plant
root damage. The upper thorax and cranium are present and
undisturbed. Theleft tibiaisthe only appendicular element
present. The remainder of the skeleton may be mixed with
theundifferentiated elementsfrom Burial Feature5.

Age

The age is based on the extent of epiphyseal fusion and
dental wear. The media clavicle is completely fused. The
epiphyseal rings of the vertebral centra are fused but lack
any degenerative changes. Tooth wear is slight to moderate
with most cusps flattened or blunted. These characteristics
are consistent with an age range of 25-29 years.

Ancestry

Ancestry of this individual is probably Native American.
The lateral upper incisor is shoveled. The zygomaxillary
sutureisdirect and lacks recurvature. These characteristics
aretypica of Amerindian populations.

Sex

The sex estimate of this individual is based on the genera
sizeof the skeletal and dental elementsand crania morphology.
The right malar and ribs are robust, and the teeth are large.
These characteristics are typica of maleindividuals.

Dentition

Thedentitioniswell represented. Thealveolar bone consists
of afew fragments that could not be correlated to specific
teeth. The crowns are present but the roots are fragmentary.
Calculusdepositsare dight to heavy. No caries are evident,
but severa linear enamel hypoplasias are visible on upper
and lower canines and theright maxillary lateral incisor.

Pathology

The only skeletal pathology present in thisindividual isa
unusually curved sternum. The manubrium and sternal
body are fused.

Extra Elements

1) 5thmetacarpal fromachild.

2) Mandiblefragment and mandibular molarsfrom an
adult. Possibly afemale based on the size of the
teeth. Now is41RF1-BP05-MO1C.

3) Infant vertebral centrum.

41RFI1-BP05-010
This individual is a subadult of indeterminate sex and
ancestry. Cranial, vertebral, and long bone elements, and



Osteological Analyses: Appendix 11A: Burial Descriptions

ribsrepresent theindividual. Theboneishighly fragmentary,
but infair condition. The surface color of theboneisyellow
to brown, and plant root damage is evident.

Age

Theage of thisindividual was determined by measurements
of the radius and ulna and overall development of the
postcrania. The measurements produced an estimated age
of newborn.

41RF1-BP05-011

Thisindividual isainfant of indeterminate sex and ancestry.
Fragmentary and incomplete crania and postcranial remains
represent theindividual. The surface color of theremainsis
yellow to brown, and plant root damage is evident.

Age

Agefor thisindividual was determined using development
of the deciduous canine and deciduous molars. The right
mandibular canineiscrown complete, the maxillary left first
deciduousmolar isroot initial, and the maxillary left second
deciduous molar is crown complete. These stages give an
estimated age of 0.5t0 0.7 year of age. Dueto thefragmentary
nature of these remains, the estimated age is birth to six
months.

Dentition
Upper and lower canines, and the first and second upper
molars represent the dentition of thisindividual.

A non-linear array of hypoplastic pits is present on the
occlusal margin of the upper left canine.

41RF1-BP05-017

Thisindividual isayoung adult femal e aged 20-24 years of
Native American ancestry. The skeletonisvery fragmentary,
but most elements are represented. The bones are the
yellowish brown typical of this series, and they exhibit
evidence of plant root damage. This individual was sorted
and grouped by field excavators in situ and articulated
elements could be grouped. A pipe trench disturbed the
lower limbs, and several additional elements from adults
and subadults were mixed with this burial. Burial 41RF1-
BP05-009 was recovered directly abovethisindividual.

Age

The age estimate of thisindividual isbased on the degree of
epiphyseal closure, pelvicindicators, cranial suture closure,
dental wear, and degenerative pathology. The pubis
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symphyses are fragmentary but are complete enough to
assess for age. Both faces display completely fused pubic
tubercles, a developing superior ventral demiface, filled
dorsal furrows, and well defined ventral ridgesand furrows.
These characteristicsaretypical of Suchey-Brooks' Stage2
and Todd's Stage 3. The eroded partial auricular surface
appears fine-grained, which is consistent with a young
individual. Cranial sutureclosureislimited, and dental wear
isslight. Thevertebral column exhibits severe degenerative
pathology, but no other elements display such extreme
pathology and appear young in texture. Taken together,
these indicators are consistent with an individua in their
early twenties.

Ancestry

Ancestry of thisindividual is estimated as Native American.
Thisassessment is based on the presence of dlight shoveling
of themaxillary incisorsand marked femoral platymeria. The
skeletonissmall, but thisindividual exhibitswell-developed
muscle attachments on the appendicular elements. These
characteristics areindicative of aNative American.

Sex

The sex estimate is based on the small size of the skeletal
elements, pelvic morphology and cranial morphology. The
ventral arc of the pubic symphysis is developing, and the
subpubic angle flares laterally. These characteristics are
typical of femaleindividuals.

Dentition

The teeth from this individual are small and lightly worn,
however, severe dental pathology is evident. Numerous
dental cariesare present in mandibular and maxillary molars.
Four of the mandibular molarshavelesions, and three of the
maxillary molarsare affected. The crown of the mandibular
left first molar is completely destroyed. Dental calculus
deposits range from slight to moderate. The degree of
alveolar resorption could not be assessed due to
fragmentation. Several of theteeth have hypoplastic defects,
but the most effected isthe mandibular left caninewith three
observable linear hypoplastic grooves.

Functional Morphology
Theright tibia and talus exhibit large squatting facets.

Pathology

Pathological lesions are present on the cranium and on the
vertebral column. A well-healed cranial fracture is evident
on theright frontal. The defect islocated 18 mm above the
supraorbital margin and 19 mm from the zygomatic process
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of the frontal. The defect is oval-shaped and measures 15
mmlong by 14 mmwide. Two bony projectionsfill theinterior
region of the defect. The margins of the projections and the
defect are smooth and rounded indicating the traumais not
recent. Limited surface porosity isevident on the ectocrania
surface of thefrontal directly lateral of the defect. However,
the endocranial table is too fragmented to assess.

Eight thoracic centraand one lumbar body display moderate
Schmorl’s depressions. These depressions are primarily
located on the inferior surfaces of the centra. Severity is
consistent throughout the series. Mild marginal porosity is
evident on one lumbar centrum and three thoracic bodies.
The pathological elements display slight to moderate
compression on the anterior margins of the centra. A
summary of the extent of anterior compression is provided
inTablellA-1. Thelower thoracic and lumbar vertebrag are
moreanteriorly compressed than the upper thoracic e ements.
Marginal porosity is located along the anterior margins of
the effected centra.

Extra Elements

1) Cranium fragmentsand dentition from an adult male
which may represent an additional burial from Burial
Feature5.
Numerousinfant fragment including amandible,
several ribs, proximal ulna, and radius shaft — placed
with41RF1-BP05-055.
Several elementsassociated with asmall child (5-10
years). Elements include phalanges, ribs and
epiphyses.

2

3

41RF1-BP05-032

From a Sort

This individual is a child aged 11 to 14 years (code 14)
possibly of Native American ancestry. Skeletal materia is
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limited to the mandible and a fragmentary cranium. No
postcrania elements were associated with this individual.
The cranium and mandible were matched based on the
presence of marked linear enamel hypoplasia on the
permanent first molars and lateral incisors. In general, the
bone is yellowish to brown bone with some plant root
damage.

Age

The age of thisindividua is based on dental development.
The roots of the upper third molars have just begun to
develop, the initial cleft formation is evident in the lower
third molars, and the apex of thefirst lower premolar is half
closed. The mean age for this pattern is 12.6 years. The
marked hypoplasia may have inhibited tooth formation. As
aresult of this insult, dental development may provide a
low age estimate.

Ancestry

Theupper lateral incisor isdightly shoveled, whichistypica
of Native American populations. The assessment is con-
sidered possible Native American due to the absence of
morecriteria.

Sex

Theindividual isprobably female based on the morphology
of the mandible and cranium. The mandibular eminenceis
pointed, the gonial angle is not direct, and the teeth are
relatively small. These characteristicsaretypical of females.

Dentition

Eleven teeth and a nearly complete mandible represent the
dentition. The premolars have erupted and arejust reaching
the occlusal plane. Three of the teeth are unerupted third
molars. The crowns of the third molars are complete, and
growth of theroots hasinitiated. Attrition islight to moderate

Table I1A-1. Vertebral Compression from Burial 41RF1-BP05-017

Vertebra| Posterior Height | Anterior Height | Compression Ratio

(mm) (mm) (A/P)
T-6 19 18 0.95
T-7 19 17 0.89
T-8 18 17 0.94
T-9 18 17 0.94
T-10 20 17 0.85
T-11 24 19 0.79
T-12 22 19 0.86
L-1 23 19 0.83
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with heavier wear on the molars. Calculus deposits range
from flecks to coalesced rings. Hypoplastic defects are
evident in six teeth including al four first molars, alateral
maxillary incisor, and alateral mandibular incisor. The defects
are present in the occlusal third of the crown for al teeth
and indicate an age-at-insult between 1.5 to 2 years based
on developmental standards.

Pathology

Thedenta pathology exhibited by thisindividual isconsistent
with congenital syphilis. Hypoplastic defects are evident in
eight teeth from this individual. The defects present in the
first molars and incisors are located in the occlusal third of
each crown and correlate to an age-at-insult between 1.5 to
2.5 yearsbased on Wright' s (1997) developmental standards
for Maya. The mandibular premolarsexhibit linear defectsin
the apicd third of the crown that correlate to an age-at-insult
between 5t0 5.5 years.

The first molars exhibit morphological characteristics
consistent with “Mulberry molars’ as described by Hillson
et a. (1998). The occlusal planes are dominated by severe
hypoplasias, resulting in malformed cusps and dentin
exposure. The hypoplastic defects consist of localized pits
near the occlusal margin and linear field bands across the
buccal surfaces (see Section F of this volume, Plate F-7).
Approximately 75 percent occlusal enamel is missing from
all thefirst molars. These areas probably represent locations
of defective and incomplete enamel that has fractured or
quickly worn down dueto normal mastication. Theremaining
crown and root devel opment in the molar isnormal.

Thetwo lateral incisors, one mandibular and one maxillary,
exhibit severe linear hypoplastic defects. In the maxillary
incisor, the defect isnear theincisal margin that hasresulted
in areduced incisal diameter. Such a pattern is consistent
with a Hutchinson's incisor (Hillson et a. 1998), but this
term is typically restricted to central incisors. In the
mandibular incisor, the hypoplasia represents a wide field
defect extending from the incisal third of the tooth to the
middle of the crown. These defects have resulted in a
reduced incisal diameter.

Various researchers identify Mulberry molars and
Hutchinson’s as classic dental stigmata of congenital
syphilis (see Hillson et al. 1998 for a review). The dental
defects present in this individual are consistent with these
descriptions, but the age-at-insult between 1.5and 2.5 years
is later than typically documented in congenital syphilis
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cases(Hillson et al. 1998:26). No postcranial skeletal €lements
are present, and no bone pathology isevident in the cranium.

41RF1-BP05-033

Thisvery disturbed burial isayoung adult male of unknown
ancestry represented by a fragmentary right humerus and
fragmentary left radius. The bone is orange-brown in color
and while fragmentary the bone is well preserved. Both
elements are robust.

Age

The age estimate is estimated as young adult based on
closure of epiphyses and lack of degenerative changes on
the articular surfaces.

Sex
Sex estimation is based on the robusticity of the two long
bones.

Functional Morphology

The right humerus exhibits moderate development of the
attachmentsfor the pectoralismajor, teresmajor, lateral head
of thetriceps, and deltoid muscles. Thedistal humerusexhibits
marked development of the lateral supracondylar ridge for
the attachments of the extensor carpi radialis muscle.

41RF1-BP05-034

From a Sort

This individual is a child aged 9 to 12 (code 12) of
indeterminate ancestry and sex. The skeletal material isin
good condition, but most e ementsare extremely fragmented.
Additional elements were sorted from the mixed elements
recovered from the lower half of Burial Feature 5. The
individual was easily identified based on overall size and
skeletal development. In general, the bone is yellowish to
brown with some plant root damage.

Age

The age estimate is based on epiphyseal fusion, femur
diaphyseal length, and dental development. The vertebral
bodiesexhibit fusion lines at the neural arches, and thelong
bone epiphyses are completely separate. The estimated
length of the femur diaphysis (285 mm) corresponds to an
ageof 7.5t0 8.5 years. Thedevelopment of thethird molars
(maxillary and mandibular) and maxillary premolarscorrelate
to crown half complete (C %2) and root half complete (R %%),
respectively. The dental development is consistent with an
individual from9to 12 years.
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Ancestry
Ancestry could not be estimated for thisindividual. The only
criterion present isdight platymeriaof the proximal femur.

Dentition

The dental remains are in good condition. The entire
mandibleispresent but fragmentary. The maxillae are poorly
represented. All the incisors and canines are missing
postmortem. The second maxillary deciduous molarsare till
present. The roots have been eroded to make room for the
premolar crown. Development of the premolarsisroot %2 as
previous mentioned. Thefirst molar is complete with slight
occlusal wear. The partial third molar crowns are unerupted.
A largeinterproximal lesion with pulp exposureispresentin
themaxillary second left deciduous molar. Onedistinct linear
enamel hypoplasiaisevidentin all three maxillary premolars
aswell asonthemaxillary first molars.

Pathology

Moderate cribraorbitaliaispresent bilaterally. The condition
exhibits spicule development in the central portion of the
supraorbital plate. The left orbit appears more severe than
the right, however both sides are fragmentary.

41RF1-BP05-035

From a Sort

Thisindividual isanewborninfant (code01) of indeterminate
ancestry and sex. The skeleton ismixed with another newborn
infant identified as41RF1-BP05-055. The skeletd materid is
fragmentary and limited to afew cranial elements and two
long bone sections.

Age

The age is based on the relative size of the fibula and right
ulna segments. Neither element is complete, and no dental
remains are present.

41RF1-BP05-036

From a Sort

Thisindividua isavery gracilefemal e aged 30-39 (code 23)
of Native American ancestry. The skeletal material isin good
condition, but the cranium is extremely fragmented.
Additional elements were sorted from the mixed elements
recovered from the lower half of Burial Feature 5. The
individual was easily identified based on overal size. In
general, the bone is yellowish to brown with some plant
root damage.
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Age

Age is estimated utilizing epiphyseal fusion of the medial
clavicle, auricular surface and pubic symphysis morphol ogy,
and secondary degenerativeindicators. Themedial clavicle
and iliac crest are completely fused. The right auricular
surface exhibits coarse texture with well defined surface
organization and slight striae. The left surface exhibits
marked microporosity, coarse to dense surface texture, and
slight lipping at the apical margin. These characteristicsare
consistent with a Phase 3 for the right side and Phase 5 for
theleft. Theright pubic symphysisisseverely broken down.
The surface displays marked porosity, compl ete destruction
of the dorsal margin, and moderate dorsal lipping. This
pattern is consistent with Todd's Stage 10 and Suchey-
Brooks' Stage 6. Mild marginal osteoarthritic lipping is
evident on the proximal ulna, odontoid process of the
second cervica vertebrae, and acetabulum. Theseindicators
suggest an age range estimate of 30 to 39 years.

Ancestry

Ancestry is estimated as Native American based on the
presence of platymeric proximal femora, moderately robust
facial structure, dight squatting facets, and a shovel-shaped
lateral maxillary incisor. Overall, thisindividua isvery gracile,
but muscle attachment sites are well defined which is
consistent with a Native American pattern.

Sex

Thisindividual isextremely gracile. The morphology of the
pubic bone is square with awide subpubic angle and sharp
subpubic ramus. The morphology of the pubic symphysis
is elongated and very porous with alarge “ parturition” pit.
Such defects have often been associated with childbearing,
but this association is tenuous.

Dentition

The mandible and maxillaare both fragmentary. All molars
are present but only one anterior tooth is included. The
alveolar structure for the entire right maxillais present, but
theteeth are missing postmortem. A large periapical abscess
is associated with the maxillary central right incisor. The
molars exhibit light to moderate occlusal attrition with no
evidence of cariouslesions. Thelimited alveolar structures
associated with the molars are well-developed and display
no periodontal changes. The maxillary left lateral incisor is
shoveled with dight attrition and isrelatively large compared
to themolars.
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Functional Morphology

Overall the bones are small with dight to moderate muscle
attachment sites. The clavicle displays well marked
attachment sites of the deltoid and pectoralis muscles.

Pathology

Identified pathological conditions include osteoarthritic
changes, a periapical abscess, and a non-osseous tarsal
coalition (Regan et al. 1999). Mild margina osteoarthritic
lipping ispresent on the dens process of the second cervical
vertebra, the proximal right ulna,, and the right acetabulum.
A non-osseous tarsal coalition of the third cuneiform and
metatarsal is evident. This coalition consists of a small (2
mm) defect on the plantar margin of the anterior/proximal
cuneiform and posterior/distal metatarsal.

41RF1-BP05-039

This individual is a male aged 20-24 (code 21) of
indeterminate ancestry. Evidence of a traumatic death is
present in the form of ametal projectile point present in the
rib cage and recovered during the excavation. Other
evidence of a traumatic death includes the presence of
multiple cutmarks on the anterior cranial vault indicating
perimortem scalping. Small rust colored stains are present
ontheanterior centraof three of thethoracic vertebrae. Due
to the fragmentary nature of the ribs and vertebrae, the
identification islimited to upper thoracic region.

A nearly complete but fragmentary skeleton represents the
remains. The craniumisextremely fragmentary allowing for
only afew cranial measurements. Only afew small fragments
of the face are present. The bone is a good condition
(although fragmentary) and is a light to medium brown
orangein color.

Age

Ageisegtimated using the epiphyseal fusion of the clavicle,
vertebral rings, and iliac crest. The medial clavicle exhibits
partial fusion of this epiphysis, as does the iliac crest. The
vertebral rings exhibit recent fusion. The third molars have
completed root formation. These indicators taken in concert
alow for arelatively narrow agerange estimate of 20-24 years.

Ancestry
Ancestry estimate as possible Native American is tentative
asit is based only on the presence of moderate platymeria
of the proximal femora. The maxillary incisors are dlightly
shoveled.
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Sex

Sex is estimated as male based on the pelvic morphology
and generally larger size of the postcranial elements. The
pubislacks aventral arc.

Dentition

All of the teeth are represented for this individual while
only fourteen tooth sockets are present. The maxillary first
molarsexhibit small occlusal caries, and the mandibular first
molars exhibit small buccal caries. Calculus depositsrange
from flecks to three-dimensional, the worst located on the
anterior mandibular teeth.

Functional Morphology

The muscular development of this individual is moderate
compared to other individuals in this series. The deltoid
attachment of the clavicles shows moderate development.
The humeri exhibit slight to moderate development of the
attachmentsfor the pectoralismajor, teresmajor, latissmus
dorsi, lateral head of the triceps, and deltoid muscles. The
distal humeri exhibit marked development of the attachment
for extensor carpi radialisonthelateral supracondylar ridge.
The ulna exhibits moderate devel opment of the attachment
for pronator quadratus.

The proximal femoraexhibit roughening at the attachments
for the gluteal muscles. The middlethird of the shaft shows
anterior-posterior elongation, however, the linea aspera is
not marked.

Pathology

Pathology is present in antemortem and perimortem forms.
Thefrontal and left and right parietal s were scored for mild
activeectocrania porosis. The anterior portion of the sagittal
suture exhibits complete fusion and obliteration.

Perimortem trauma.is evidenced by numerous cutmarks on
the anterior cranial vault indicating this individual was
scalped at or near the time of death. A minimum of twenty
cutmarks was recorded on the frontal and left and right
parietals. Examination of the fragments representing the
posterior vault did not yield any cuts to this portion of the
cranium, however, much of the bone is missing. The cuts
are very narrow suggesting that the attacker employed a
sharp metal blade. Thewidest cut islabeled “ Q" measuring
approximately 0.7 mminwidth. Thelengths of the cutmarks
range from approximately 2 mm to aslong as 95 mm. The
cutmarks are labeled with letters and measurements are



Mission Nuestra Sefiora del Refugio

presented in Table I1A-2. The orientation of the cuts on the
frontal bone is diagona with the right side showing the
more anterior and inferior cuts and the | eft side being where
the more superior and posterior cuts are located.

During the excavation of thisburial ametal projectile point
was found in association with the rib cage. Close
examination of the rib fragments revealed a perimortem
cutmark on one right rib from the upper to mid thoracic
region. This cutmark is located on the superior surface
approximately 20 mm lateral to the center of the tubercle of
therib. Thelength of the cutmark isapproximately 9.4 mm,
and the deepest portion of the cut is located medially.

Based on the presence of multiple perimortem cutmarks,
thisindividua was scored asatraumatic death and projectile
present.

The calcanei exhibit bifurcation of the anterior and medial
talar articulations. A moderately deep non-articular interval
and medial displacement of the surfaces where the talus
articulated indicates that there may have been an inversion
of theankle, theright morethantheleft. Thelateral sideof the

Table [IA-2. Cutmarks on cranial vault of 41RF1-BP05-039

|_Length (mm) |
6.9
22.6
19.3
85.6 (chord)
95 (with tape)
12.8
36.3
7.7
27.8
2.7
6.7
11.7
Not a cut
58.4
2.0
10.4
23.2
10.7 (widest cut
at 0.7 mm)
154
9.8
7.6
9.7

Cutmark
A
B
C

glOoORZEIrNrRlel-ITlomm|o

ClH|»n|TO
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right cal caneus exhibitsamarked devel opment of the peronesl
trochlea, which may have responded to the inversion.

41RF1-BP05-040

From a Sort

This individual is an adult male aged 30-39 (code 23) of
indeterminate ancestry. The individual is represented by
cranial and postcranial axial elements. Theremainsare quite
fragmented which hindered the assessment of ancestry. The
surface color of the remainsis yellow to brown, and plant
root damage is evident.

Age

Agefor thisindividual isestimated between 30 and 39 years.
This estimate is necessarily broad due to the extreme
fragmentation. The left TMJ exhibits dight porosity, and
the vertebral centra exhibit slight marginal lipping. These
arthritic changes are consistent with alate young adult.

Sex
Estimation of sex is based on the moderate sized mastoid
process and moderate devel opment of the supramastoid crest.

Dentition

Thedentition for thisindividual included theright maxillary
premolarsand thefirst right and | eft molars. Wear was scored
asdlight, and cal culuswas moderate to coal esced. The upper
|eft lateral incisor waslost postmortem, and was affected by
aperiodontal abscess. The second maxillary premolar had a
root cariesonthemesia interproximal surface. Themaxillary
first left molar has aroot caries on the distal-interproximal
surface with pulp exposure. There is a linear enamel
hypoplasias on the second maxillary premolar.

Pathology

Schmorl’ snodeswere present on theinferior endplatesof the
12th thoracic and 1st lumbar vertebrae. Slight osteophytic
formation ison the centrum margin of T10, and dight lipping
and porosity are present on the facets of T10-T12.

41RF1-BP05-040A

From a Sort

Thisindividual isamale represented by afew fragmentary
elementsfrom both the axial and appendicular skeleton. This
burial ishighly disturbed and is sorted from the previously
described individual based on duplicated elements and size
discrepancies. Ageisestimated asyoung adult, and ancestry
is indeterminate. Sex is estimated as male based on the
robustness of the glenoid fossa, radius and ulna.
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Functional Morphology
The right ulna displays moderate development of the
interosseus crest and attachment for brachidlis.

Pathology

The second lumbar vertebra exhibits slight osteophytic
marginal lipping of thevertebral facet, and moderate porosity
on the facet surface. L4 displays dight eburnation on the
margin of the superior articular processes. This damageis
most likely caused by atraumatic event centered on the 3rd
— 4th lumbar vertebrae that wedged the superior articular
facet of L4 into the spinous process of L3, also resulting in
spondylolysis of L4. Also, L4 and L5 show moderate
osteophyte formation, as well as moderate porosity on the
centrum margin dueto an irritated vertebral disk most likely
resulting from theincreased movement of thejoint from the
separation of the neural arch of L4. In response to the
increased pressure, L5 iswedge shaped with the body being
reduced from 29 mm on the left lateral side to 24 mm in
height on the right lateral side of the body.

A fragment of the sacrum is present that exhibits a healed
and unfused fracture of theright alawith approximately half
of the sacroiliac joint surface present. This bone fragment
appearsto have been held in place by the attendant muscles
and ligaments, however due to the fragmentary nature of
the bone, analysisis necessarily limited.

Thisindividual hasahealed fracture of theright distal radius.

41RF1-BP05-055

From a Sort

Thisindividual isanewborninfant (code01) of indeterminate
ancestry. The skeleton is mixed with 41RF1-BP05-035, a
newborn infant. The skeletal materia is fragmentary, but
most elements are represented. No diaphyseal sections are
complete, and no teeth were identified.

Age

The age is based on the relative size of the long bone shaft
sectionsand vertebra body size. Theleft clavicleiscomplete,
measuring 42 mm in length that corresponds to late term
fetal or newborn development.

41RF1-BP05-066

From a Sort

Thisindividua is an older adult aged 35 to 50 years (code
97). Based on characteristics of the teeth, the individual
may be of Native American ancestry. The individual is
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represented by a series of teeth, cranial fragments, and upper
vertebra elements. The skeletal material isin good condition,
but the elements are extremely fragmented. In general, the
bone is dark brown with some plant root damage.

Age

The age estimate is based on the degree of dental attrition
and the extent of vertebral degenerativejoint disease. Heavy
occlusal wear and moderate vertebral lipping are consistent
with an adult over 35.

Ancestry

The teeth exhibit heavy occlusal attrition with an edge-to-
edge wear pattern, which is typical of Native American
populations.

Sex
Thesex of thisindividual is possibly male. Overal, theteeth
and vertebral centraarelarge.

Dentition

Eleven maxillary and mandibular teeth are represented. A
small alveolar section of theright maxillais present. Overdl,
occlusal wear is moderate to heavy. Wear varies as aresult
of antemortem tooth loss. The occlusal surface of the third
right maxillary molar is completely encased in calculus.
Deposits on the other teeth range from flecks in the lower
incisors to heavy on the molars. Periapical abscesses are
associated with the maxillary right lateral incisor and canine,
and thefirst premolar is missing antemortem with complete
resorption of the socket. A interproximal root cariesislocated
onthedistal margin of theright canine. The mandibular first
molar appears to have been lost antemortem based on the
polished appearance of the interproximal facet on the left
mandibular second premolar. Two additional carious root
fragments are present, but these elements could not be
specifically identified.

Pathology

Skeletal pathology is limited to vertebral degenerative join
disease. The centra of the cervical vertebrae have moderate
osteoarthritic margina lipping and moderate surface porosity.

41RF1-BP05-073

Thisindividual isachild, aged 2.5 to 3.5 years, of Native
American ancestry. The burial is represented by only a
fragmentary cranium and seven maxillary teeth. Theboneis
adeep orange-brown in color.
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Age

Age is estimated based on dental development of the left
maxillary first permanent molar and left maxillary central and
lateral incisors. The laterals of the occipital are unfused.

Ancestry
Ancestry is estimated as Native American based on the
presence of strongly shoveled incisors.

Burial Feature 06

41RF1-BP06-031

Thisisan extremely fragmentary burial representing afemale
aged 40-49 years of indeterminate ancestry. The bone is
light to medium brown in color with root damage and adhering
soil. A soil matrix holds the proximal tibiae together. The
right scapula has green staining on the body.

Age

The age is estimated using the presence of osteoarthritic
lipping on the joint surfaces. The hand bones exhibit dlight
to moderate arthritic changes. The overal density of the
bones is good and in conjunction with the arthritic lipping
indicates an age range of 40-49 years.

Ancestry
Ancestry is indeterminate in this individual. None of the
indicators or features are present to suggest an ancestry.

Functional Morphology
The lateral epicondylar ridge is moderately developed of
theright humerus. Thefemoraare slightly platymeric.

Pathology
Most of the joint surfaces present were for scored dight

lipping.

Burial Feature 07

41RF1-BP07-038

Thisindividua isafemale aged 55+ years of either Hispanic
or European ancestry. The skeleton is in a poor and very
fragmentary state. The bones are the orange-brown typical
of this series. The bone exhibits evidence of root damage.
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Age

The estimated age of this individual is based on the
degenerative arthritis on the vertebral fragments and the
auricular surface morphol ogy. The lumbar vertebrae exhibit
evidence of osteoarthritic changes associated with older
age. Theauricular surfaceisscored asPhase 7 (50-59 years).
While considering the fragmentary condition limits the
assessment, these characteristics suggest an age range of
55 yearsor older.

Ancestry

Ancestry of thisindividual is estimated as either Hispanic
or European. This assessment is based on inferior nasal sill
morphology, slight platymeria, small squatting facets, and
overal gracile nature of the bones. The nasal sill ismoderate
inrelief, and the skeletal elementsexhibit very dight muscle
development. These characteristics are indicative of
European ancestry. Theright femur exhibitsdight platymeria,
and the tibiae have small squatting facets. These
characterigticsareindicative of Hispanic or Native American.

Sex
The sex estimate of this individual is based on the small
gracile skeletal elements.

Dentition

Theanterior portion of the dental arcade of the maxillaeand
mandible is present and shows evidence of extensive
antemortem dental 1oss and possibly edentulous.

Functional Morphology

Although the bones are very fragmentary, it is obvious that
this individual had little or no muscle development. The
only evidence of habitual activity is present in the left and
right greater multangular bones of the wrist. These bones
of both wrists exhibit eburnation from extensive movement
at the carpal metacarpal articulation.

Theleft and right tibiae exhibit small squatting facets.

Pathology

The skeleton exhibits osteoarthritic changes (lipping and/
or porosity) ranging from dlight to severe. The temporo-
mandibular jointsexhibit moderate erosion inthe mandibular
fossaebilaterally.
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Osteoarthritic changes are present in the form of lipping
and porosity in the cervical, thoracic and lumbar vertebrae.
The most severe surface porosity is evident on the facets of
the lumbar vertebrae.

Theleft and right first ribs and two other middle ribs exhibit
healed localized dlight periostitis. A dense bony build-up
ontheinferior surface of thefirst ribs, anterior to thearticular
tubercle most likely represents pleural adhesions.

Thegreater multangulars exhibit eburnation on the articular
facet for the metacarpals. The first metacarpal exhibits an
erosive arthritic lesion on the inferior margin of the distal
articulation.

Theright distal femur and right proximal tibiaexhibit severe
porosity and eburnation. The joint surfaces are extremely
fragmented, but the porosity and eburnation appears to be
restricted to the lateral condyle. Degenerative activity is
focused in the central and distal portions of the tibial
articulation. Porosity increases towards the lateral margin
of the surface, but the lateral border ismissing asaresult of
post-depositional damage.

Burial Feature 08

41RF1-BP08-020

Thisburial isrepresented by avery fragmentary skel eton of
afemale, aged 25-34 years (code 22), of possible Native
American ancestry. Thisburial wasaprimary interment that
disturbed another burial, 41RF1-BP08-026. While these
burials were somewhat commingled, a sort was not
necessary. These bones arelight to medium brownin color,
and root damage is apparent in the cortical surfaces. There
is an orange, possibly rust, staining on some of the rib
fragments. This has been labeled as red ochre staining,
however, this does not seem to be the case. Excavation
photographs show that the burial was disturbed by the
intrusion of an iron pipe acrossthe middle part of the burial
most likely resulting in rust staining on the bones.

Age

Age is estimated based on the sterna rib end morphology
and presence of slight arthritic changes. The rib end
morphology iscons stent with aPhase 5 (33-46 years). Severa
of the joint surfaces are exhibiting the beginnings of
degenerative changes. These characteristics are indicative
of an age range of 30-39 years. However, a maxillary third
molar has not completed itsdevel opment. The other maxillary
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third molar also shows evidence of recent eruption. This
dental development indicates a younger age. With all the
indicatorsin consderation, the ageisestimated as25-34 years.

Ancestry

Ancestry is estimated as possibly Native American for this
individual. The incisors are strongly shovel-shaped.
However, no other criteria are present to base an estimate.
Thegenera sizeof theindividual issmall and gracile, but no
other morphological evidenceis present.

Sex

The sex estimateisfemal e based on the gracile nature of the
bones. The humeri arevery small with amaximum estimated
midshaft diameter measuring 19 mm.

Dentition

All of theteeth are present for thisindividual . Several of the
teeth exhibit pit caries predominantly on the interproximal
surfaces. The mandibular right second premolar exhibits a
larger carious lesion on the interproximal surface that has
resulted in pulp exposure. Calculus deposits range from
flecks to heavy.

Several of the teeth exhibit antemortem enamel chipping.

Theleft maxillary lateral incisor exhibitsamarked notchin
the occlusal surfacethat is sometimesreferred asaTailor’s
notch. The left maxillary second premolar also exhibits a
notch that is smaller in depth.

Functional Morphology
Dueto thefragmentary nature of theremains, little evidence
is present to evaluate functional morphology.

Pathology
Thedistal left humerusand distal left and right femoraexhibit
slight osteoarthritic lipping.

Extra Elements
1) Oneadult central incisor.
2 Two fragmentsof adult tali.
3) Infant bones.

41RF1-BP08-026

Thisindividual isextremely fragmentary. Theburial consists
primarily of limb dements. No cranid or axia materid ispresent.
The individual is a male, aged 25-35 years (code 96), of
indeterminate ancestry. The remains represent a secondary
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burial recovered near 41RF1-BP08-20. The bonesexhibit root
damage and postmortem damage associated with disturbance
of the burial (fragmentation and surface scrapes).

Age

The age is simply based on the condition of the bone and
the degree of osteoarthritis. No primary age indicators are
present. All observable epiphyseal locations are fused, and
slight osteoarthritis is present on the distal humerus
bilaterally. This pattern suggests a young adult individual
over 25yearsold (15-35, code 96).

Ancestry

Ancestry is indeterminate for this individual. No skeletal
criteriaare present to base an estimate. The general size of
the individua is robust and large, but no morphological
evidence is present.

Sex
The sex isestimated as mal e based on the general robustness
nature of the elements.

Functional Morphology

The linea aspera of the right femur exhibits slight de-
velopment especially in the upper half. The femora exhibit
roughening at the gluteal attachments.

Pathology

The pathological changes observed include enthesopathies
and osteoarthritic lipping. Slight bilateral osteophytes are
present on the distal humerus articular surface. Mild
enthesophytesare evident on the palmar surface of aproximal
hand phalanx, on the superior aspect of the patella, and
along the anterior margin of the distal right fibula.

Extra Elements
1) Infant right temporal (petrous portion) — became
41RF1-BPO3-020A.
2 Juvenileilium fragment near acetabulum (unfused).

Burial Feature 09

41RF1-BP09-041

Very incomplete remains represent this burial. Four
deciduous teeth, one proximal hand phalanx, one half of a
vertebral arch fragment, and the proximal third of the left
ulna are present. The mandibular deciduous canines are
crown ¥z that indicates an age range of newborn to 6 months.
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41RF1-BP09-042

This individual is one of the better preserved with the
exception of the skull. Theindividua isafemale, aged 40-49
years (code 25), of possible European ancestry. The burial
represents a coffin burial, and the bones have some dark
brown stains. The skull has cracking and exfoliation on the
outer table, which is also a dark brown in color. The
postcrania elements exhibit root damage.

Age

The age is estimated using morphological features of the
pubic symphysisand auricular surface and the degenerative
changeson thejoint surfaces. The pubic symphysisisscored
as a Phase 10 in the Todd system, and a Phase 6 in the
Suchey system. These suggest age is over 50 years. The
auricular surface is scored as Phase 5-left and 4-right
suggesting an age range of 35-44 years. The degenerative
changes exhibited on the joint surfaces are minimal. This
slight level of arthritic change suggests the younger end of
the 40-45 year range. Based on these age indicators, the age
isestimated as 40-49 years.

Ancestry

Ancestry is estimated using the dental morphology and
postcranial morphology. The incisors lack shovel shaping.
The overall size of the dentition is small. The proximal
femora are round. These features are characteristic of
European ancestry. However, the tibiae exhibit moderate
squatting facets.

Sex

The sex isestimated as femal e using the pelvic morphol ogy
and gracile nature of the postcranial elements. The pubic
boneisvery wide.

Dentition

The dentition of thisindividual isvery small for this series.
Themaxillaand mandible are fragmentary, and several teeth
are present without the al veol ar tooth sockets. The maxillary
left first molar, maxillary right canine, and the mandibular
right first molar have been lost antemortem as evidenced by
alveolar resorption.

Theright maxillary first molar and the left mandibular first
and second molars exhibit carious lesions. The caries are
focused at or below the cemento-enamel junction (CEJ)
suggesting marked periodontal resorption. A large periapical
abscess encompassesasmall root fragment of the maxillary
left second molar. The abscess is associated with a sinus
fistulaextending into theleft maxillary atrium.
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Calculus buildup on these teeth ranges from flecks to three
dimensional. Calculus deposits are present on the occlusal
surface of the maxillary right first molar. Numerous linear
enamel hypoplasias are evident on the maxillary incisors
and mandibular canines. These defects are restricted to the
apical third of the crowns.

Functional Morphology

Theleft and right clavicles exhibit marked devel opment for
the attachment for the deltoid muscle. The right is more
marked than theleft. The humeri exhibit dight devel opment
of the attachments for the pectoralis major and teres mgjor.
The lateral epicondylar ridges are moderately devel oped.

The pubic bones exhibit long deep dorsal pits indicating
several episodes of childbirth.

The femora exhibit roughening at the gluteal attachments.

Pathology

The only pathological lesions scored on thisindividual are
slight arthritic changes as either lipping or porosity.
Moderate articular porosity is evident on the mandibular
condyle and mandibular fossa of the temporal. All of the
vertebral sections exhibit slight margina lipping and joint
surface porosity. Marginal osteoarthritic lipping is evident
on the distal ulna and radius. The hands exhibit dlight to
moderate arthritic changes. The right first metacarpal and
trapezium exhibit osteoarthritic lipping and articul ar surface
eburnation. Degeneration of thisjoint ispossibly associated
with acompression fracture of the trapezium.

Additional skeletal anomaliesinclude unilateral osacromiale
on the left scapula and bony changes associated with
chronic maxillary sinusitis. Ossified hard tissue evidence of
chronic maxillary sinusitis is visible in both atria. Slight
surface porosity and bony spicules are present in the left
atrium. Changesin the left sinus are more severe asaresult
of the oro-atrid fistulaassociated with the periapical abscess
of the second molar.

Extra Elements
1) Infant cranial and postcranial elements— moved to
41RF1-BP09-041.
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Burial Feature 10

41RF1-BP10-043

Thisburia isrepresented by avery fragmentary skeleton of
an adult male, aged 25-34 years (code 96), of indeterminate
ancestry. This burial was a partial primary interment that
was disturbed by road construction. Thelower limb elements
and sacrum are well represented, but these bones are very
fragmentary. A few vertebral and upper limb bonefragments
are also present. The bones are orange to brown in color
and exhibit plant root damage.

Age

The age estimate is based on a limited number of general
observations. No primary age indicators are present.
Osteoarthritic lipping is present on the proximal and distal
femur, but these lesions are restricted to marginal lipping.
The general appearance of the boneisyouthful and appears
to be from ayoung adult between 25 and 35 years.

Sex
The sex estimate is male based on the robust nature of the
skeletal material.

Functional Morphology

Dueto thefragmentary nature of theremains, little evidence
is present to evaluate functional morphology. However, the
femora, tibiae, and fibulae are well marked with muscle
attachments and are quite large.

Pathology

Thedistal left femur and right proximal femur exhibit slight
osteoarthritic lipping. A small enthesophyte is present at
the right tibial tuberosity. A small osseous elevation exists
on the left tibial tuberosity, but this was not as developed
asthelesion on theright tibia.

Burial Feature 11

Six buridswereidentified in thisfeature (41RF1-BP11-044,
044A, 045, 054, 058, and 059). Severa elementswerefound
mixed between the five individuals. These remains were
placed with the proper burial. Identification was based on
development or general robusticity.
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41RF1-BP11-044

This is a very fragmentary skeleton of an individual
representing an adult male, aged 35-45 (code 25), of possible
Native American or Hispanic ancestry. Although this burial
isaprimary one, the lower limbs extend under a disturbed
group of elementsidentified as41RF1-BP11-054 and 41RF1-
BP11-044A. A tooth found with 41RF1-BP11-044 is from
41RF1-BP11-054. The bones are light to medium orange
brown in color, and plant root damage is evident.

Age

The age estimate is based on the surface morphology of the
pubic symphysis, dental wear, and general postcranial
degenerative bone pathology. The pubic symphysis is
smooth with acomplete symphyseal rim and slight marginal
osteophyte development. The surface is typical of Todd's
Stage 8 and Suchey-Brooks Phase 5. The component scores
for McKern and Stewart (1957) are 5-5-4, which correspond
to a29+ agerangefor males. Theteeth are moderately worn
with secondary dentine exposure on the first molars. The
vertebrae display slight osteophyte development on the
margins of two centra. These traits are characteristic of an
adult between 35 and 45 years old.

Ancestry

Ancestry of thisindividual is possibly Native American or
admixed. The postcranial skeleton exhibits the typical
morphology of marked robusticity and large joint surface
areas. The incisors are moderately shovel-shaped. These
characteristics are indicative of Native American ancestry.
However, the inferior nasal aperture is more European in
morphology. The nasal aperture appears to be relatively
narrow with awell-marked sill. These features may suggest
admixed ancestry.

Sex

Sex isestimated as male based on the robust and large size of
the skeletal elements and the morphology of the pubic sym-
physis. Thefemoral head isgreater than 50 mm in diameter.

Dentition

The dentition iswell represented but surrounding alveolus
is poorly preserved. The entire right maxillary series is
present. One interproximal caries at the CEJis present on
theright second maxillary molar. Twolesionsareevidentin
the mandibular series including a small occlusal pit caries
on the right second molar and a buccal root defect on the
left third molar. Several anterior teeth display chipped enamel
along thelabial/bucca margins; theright maxillary incisors,
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canineand first premolar, and mandibular right first premolar
and left canine. One dlight interproximal grooveis evident
between the first and second lower |eft molars.

Functional Morphology
The fragmentary nature of the bones prevents analysis of
the functional morphology.

Pathology

The inferior border of the nasal bones and nasal border of
the maxillae are remodeled and pitted. Some type of
destructive lesion has resorbed the margins. The margins
of the defect are not sharp or clear delineated. The nasal
bones slope into the nasal aperture.

Slight osteoarthritic lipping is evident on the distal femora
and proximal ulna. Theright patellaisbipartite and exhibits
a 2.1 cm notch on the superior medial surface. The small
patellar bone fragment is present and displays a roughened
surface along the margin that coalesces with the patellar
body.

41RF1-BP11-044A

From a Sort

This individual is an infant (code 01) of unknown sex or
ancestry. The remains were associated with 41RF1-BP11-
044. Thisburia isfragmentary, and the bonesare alight to
medium brown in color. The elements that represent this
individua includetheright temporal, right maxillafragment,
severa small crania fragments, theleft maxillary canine, two
vertebrae, fragments of four ribs, left scapulafragment, and
fragments of theright ulna, tibiaand fibula. Ageis estimated
based on the small size of the elements and dental
development.

41RF1-BP11-045

Thisisavery fragmentary skeleton of afemale, aged 18-24
(code 21), of Native American ancestry. Although thisis a
primary burial, it is slightly commingled with the adjacent
burial, 41RF1-BP11-044. The bones are light to medium
orange brown in color, and plant root damage is evident.

Age

The age is estimated based on unfused epiphyses on the
vertebral bodies, iliac crest, and ischia tuberosities. The
epiphyses on the heads of the ribs are beginning fusion.
The long bones have completed fusion of their epiphyses.
These features indicate an age range of 18-24 years.
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Ancestry

Ancestry isestimated using dental and femoramorphol ogy.
The incisors are shovel-shaped, and the femora are
moderately platymeric. These characteristicsareindicative
of Native American ancestry.

Sex
Sex is estimated as femal e based on the gracile size of the
skeletal elements. Thefemoral head diameter is40 mm.

Dentition

The majority of the teeth are present, however, none of the
maxillary or mandibular alveolar bone is present. The
maxillary canines and mandibular central incisors, canines,
and left lateral incisor are missing. The observable teeth
have no carious or abscess activity. The teeth exhibit dlight
attrition, and cal culus depositsrange from dight to moderate.

Pathology

The posterior middle third shaft of theright tibiaexhibitsan
area of healed localized mild periostitis. The bone is
fragmented, and the medullary cavity exhibits some change.

Extra Elements
1) Infant bonesincluding aleft femur — added to
41RF1-BP11-044A.

41RF1-BP11-054

Thisindividual isavery fragmentary skeleton representing
ayoung adult male, aged 25-35 (code 22). Theindividua is
probably of Native American ancestry based on dental
morphology and overall size. The bonesarelight to medium
orange brown in color, and plant root damage is evident.
Green copper staining is present on the neural arch of amid
cervical vertebra (C3-6). Although theseremainsarefroma
primary interment, severa additional eementsfrom aninfant
aremixed withthisburial. Theinfant remainsare considered
part of 41RF1-BP11-59, and have been coded with that burial.

Age

The age is estimated based on the complete fusion of al
available epiphyses including medial clavicle and sacral
bodies. Dental attrition is slight and no degenerative
pathology is present. These limited featuresindicate an age
range of 25-35years.

Ancestry
Ancestry of this individual is possibly Native American.
The postcrania skeleton exhibitsthe typical morphology of
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marked robusticity and largejoint surface areas. Theincisors
are moderately shovel-shaped.

Sex

Sex is estimated as male based on the robust size of the
skeletal elements. The mandible exhibits a squared chin.
Thefemora head diameter measures 49 mm.

Dentition

Themajority of theteeth are present. The maxillary left third
molar and the mandibular right first molar are abscessing
and may have been lost antemortem (were coded as
postmortem loss). The maxillary right third molar has an
occlusal caries, the left maxillary left second molar has a
distal interproximal root caries, and the mandibular |eft third
molar hasacarieson the buccal surface at the CEJaffecting
the root. Calculus deposits ranges from flecks to three-
dimensional deposits on the lingual sides of the anterior
mandibular dentition. The teeth exhibit slight attrition and
three mandibular teeth display chipped enamel including
right premolarsand left first molar.

Functional Morphology

The fragmentary nature of the bones prevents a thorough
analysis of functional morphology. The deltoid muscle
attachment on the anterior margin of the clavicle is well
demarcated. The pronator quadratusinsertions on the ulnae
areenlarged and elongated proximally.

Pathology

This individual lacks any degenerative pathology. The
spinous process of an upper thoracic exhibitsaheal ed partial
fracture. The callusis solidified and reduced.

A localized area of sclerotic boneispresent on the posterior
distal third of the | eft tibia shaft. This area may represent a
healed mild periostitis (or agreenstick fracture?).

41RF1-BP11-058

This individual is a young adult male of indeterminate
ancestry. The skeletal remains are in a very fragmentary
state, and theindividual isrepresented by only fragmentary
cranial, rib and vertebral elements.

Age

Theageisestimated only asayoung adult. The fragmentary
condition precluded a more precise estimate. The young
adult assessment is based on the complete fusion of
epiphyseal ringson the vertebral fragments, and the absence
of arthritic changes indicates a young adullt.
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Sex

Theonly indicator of sex isarugged fragment of azygomatic
bone. The robusticity of this element suggests male as the
sex of theindividual.

41RF1-BP11-059

Thisindividual isaninfant aged approximately asnewborn.
The remains are quite fragmentary, however, most of the
skeletal elements are present. The deciduous incisors are
present in the development stage of root initial and crown
¥4, These incisors exhibit shovel-shaped morphology. The
bone is abrownish gray in color.

Age

Age is estimated based on dental development. The
mandibular deciduousfirst molar isinthe cusp initial stage
of development that indicates newborn age. The postcranial
elementsaretoo fragmentary to be measured, however, these
elements appear to be more developed than the dentition
suggests.

Burial Feature 12

41RF1-BP12-046

This fragmentary burial represents the remains of an adult
female, aged 30-40 (code 23), of Native American ancestry.
Although thisburia isaprimary interment, thelower half is
impacted by theintrusion of Burial 41RF1-BP12-050. The
lower limbsand | eft innominate are disturbed. Only fragments
of thelower limbsare present. Thebonesarelight to medium
orange brown in color, and plant root damage is evident.

Age

The age estimate isbased on the morphology of the auricular
surface, dental wear, sternal rib morphology, and general
postcranial degenerative bone pathology. The auricular
surface is irregular with a deeply entrenched surface and
peaked margins. Small islandswith fine and coarse-grained
textures are present suggestive of Phase 3. The sternal rib
ends are quite smooth and are indicative of ayoung adult,
however, the rib ends represent elements of thelower series
(7-10), which may affect the age estimate. The dentition is
moderately worn with agenesis of the third mandibular left
molar. Slight vertebral osteophytosisisevident on thelower
lumbar series. These morphological featuresindicate an age
range of 30-40 years.
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Ancestry

Ancestry estimate is based on dental morphology and slight
platymeria of the proximal right femur. The incisors are
slightly shovel-shaped. Overall dental wear is marked with
an edge-to-edge pattern. These characteristicsareindicative
of Native American ancestry.

Sex

Sex is estimated as female based on the gracile and small
size of the skeletal elements and the morphology of the
innominate. The sciatic notch iswide.

Dentition

The mandible and a mgjority of the teeth are present. The
maxillaisextremely fragmented and only afew fragments of
the maxillary alveolus are identifiable. The teeth exhibit
moderate attrition, and calculus depositsrange from dight to
heavy. Theleft mandibular third molar isabsent asaresult of
agenesis. The maxillary left third molar is hyper-erupted
exposing the interproximal region to insult. A large carious
lesionispresent at the CEJon the mesid surface. Threeright
mandibular teeth (canine through second premolar) exhibit
unusual labia or occlusal surface abrasions. A distal occlusal
surface facet islocated on the right canine. The canine facet
isaligned with a3.4 mm long cluster of grooveson thelabial
(buccd) surfaceof theright first premolar. Thegroovesextend
from the mesia occlusal margin obliquely across the labial
surface of the tooth. The first premolar has a second wear
facet onthedistal occlusal surface. Thiswear facet correlates
witha2.6 mm long groove on the bucca surface of the second
premolar.

Pathology

Pathological conditionsin thisindividual include vertebral
osteophytosis, osteoarthritis, lumbar spondylolysis, and a
healed fracture. Vertebral osteophytosis is limited to the
lumbar region, and it is probably related to the complete
spondylolysis of the fifth lumbar neural arch. The fifth
lumbar separation occurs bilaterally along the lamina. The
arch coalesces well with the pedicle, and the margin is not
actively modeling. This pseudoarthrosis appears quite
stable. Osteoarthritic activity islimited to acouple vertebral
articulations of ribs and the distal left radius.

Thedigta radiusisfragmented, but moderate margina lipping
ispresent. Thedistal ulnar articulationisabsent and the carpa
display only dight modification. It is possible that the radial
osteoarthritis is related to the phalanx fracture. The insults
may be associated with the same traumatic episode.
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A proximal hand phalanx displaysahealed completefracture
of theshaft and proximal articulation. A well-formed vascular
canal isevident on the palmar surface. Thefractureishealed
and both joints appear functional.

Extra Elements
1) Infant bones—placed with 41RF1-BP12-050A.

41RF1-BP12-050

Thisindividual isarobust male, aged 40-44 years (code 25),
and of possible Native American ancestry. The skeleton is
one of the better preserved in this series, however the skull
is fragmentary. The bones are an orange brown in color.

Age

The age is estimated using morphological changes in the
pubic symphysis and auricular surfaces. The pubic sym-
physisis consistent with a Todd Phase 8 (40-45 years), and
theauricular surfaceisconsistent with Phase 5 (40-44 years).
The joint surfaces also are consistent with an age range in
the early 40s as degenerative changes are slight. Based on
these characteristics, age is estimated as 40-44 years.

Ancestry

Ancestry of thisindividual ispossibly Native American. The
postcranial skeleton exhibits the typical morphology of
marked robusticity and largejoint surface areas. Theincisors
are moderately shovel-shaped. The proximal femora exhibit
dight platymeria. Thesecharacterigticsareindicative of Native
American ancestry. However, the inferior nasal aperture,
maxillae, and mandible are more European in morphology.
The nasal aperture appears to be relatively narrow with a
moderate sill. The anterior maxilla and alveolar region is
relaively high. The mandibleexhibitsawide or relaxed gonial
angle. These features may suggest admixed ancestry.

Sex

The sex of this individual is estimated as male based on
pelvic morphology and overall robusticity of the skeleton.
The pelvis exhibits narrow greater sciatic notches, and flat
auricular surfaces. Asmentioned previoudy, the postcranial
skeletonisquiterobust. Thefemoral head diameters measure
49and 48 mm.

Dentition

All of the teeth are present with the exception of the
mandibular |eft second premolar. All threemaxillary left molars
exhibit cariouslesionsinterproximally at the CEJ. Calculus
deposits range from moderate to heavy.
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Numerousteeth exhibit enamel chipping. Effected maxillary
teeth includetheright second premolar, left first and second
premolars. Mandibular teeth with evidence of chipped enamel
includetheright central incisor, first and second premolars,
left central incisor and first molar.

Functional Morphology

Thisskeleton representsawel l-devel oped robust male. Most
of the muscle attachment sites on the postcrania skeleton
are moderate to well-devel oped. Further descriptionsare as
follows:

The nuchal region is moderately developed.

Theleft and right clavicles exhibit marked roughening at the
attachment for the deltoid muscles.

Theright humerus exhibits well-devel oped attachmentsfor
pectoralis major, teres major, and remarkabl e devel opment
of the deltoid tuberosity. The lateral epicondylar ridge is
marked for the attachment of the brachioradialis muscle.
This muscle serves in rapid flexion and extension of the
elbow. Theleft and right proximal ulnae exhibit evidence of
habitual rapid extension and flexion of the elbow. The left
proximal ulna has a small region of porosity (scored as
osteoarthritis) that may be the result of repeated trauma
from hyperextension of the elbow. Theright ulnaexhibitsa
rounded notch in the same location. The left distal radius
exhibitsamarked attachment for the brachioradialismuscle.
The ulnae exhibit moderate devel opment for the attachment
for the pronator quadratus muscles.

The femora exhibit marked roughening for the gluteal
attachments. The proximal femoraexhibit slight platymeria.
The linea aspera are well-developed. The linea aspera on
theleft midshaft measure approximately 9.1 mminwidth and
2.3mminheight.

Theinterosseous crestson thetibiae are moderatel y marked.

Pathology
A small button osteoma (7.5 mm in diameter) islocated in
the superior portion of the occipital squamous.

Thefifth lumbar vertebrahasahealed fractureresultingina
pseudoarthrosis on the right inferior articular facet. This
facet also exhibits moderate eburnation on the margin and
joint surface. Unfortunately, the corresponding facet on the
sacrum is not present.
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A left rib exhibits a well-healed complete fracture close to
the sternal end.

The mgjority of the joint surfaces are scored for slight
osteoarthritic lipping. Theleft mandibular condyle exhibits
dight erosion.

Theright clavicle and right acromial process of the scapula
exhibit eburnation from chronic activity of this shoulder.

The left and right patellae have dlight to moderate well-
healed enthesophytic development.

Theleft ankle exhibitsevidence of aseveresprain. Thelatera
distal third of thetibial shaft hasenthesophytic devel opment
as does the corresponding surface on the fibula.

Theleft and right cal canei have dight to moderatewell-healed
enthesophytic development on the calcaneus tuberosities.

Thereisa Staphne’ sdefect on theinterior mandibular body.

Extra Elements
1) Infanttempora and femur —now 41RF1-BP12-050A.

Burial Feature 13

41RF1-BP13-047

This individual is a very fragmentary partial skeleton
representing a young adult, aged 25-35 (code 22). The sex
of the individua is difficult to estimate, but based on the
general size of the remains of this individual is possibly
male. The individual is probably of Native American or
Hispanic ancestry based on dental morphology. This may
be an individual of several in this series that exhibits
evidence of atreponemal infection. Thebonesare primarily
light to medium orange brownin color, but several elements
display a brown to brownish gray color. Severe lamellar
cracking is associated with these darkly colored areas and
plant root damageis evident. The lower half of theburial is
missing duetotheintrusion of 41RF1-BP13-053. Thelocation
of the disturbed elements is unknown.

Age

The age is estimated based on the complete fusion of al
visible epiphyses, slight dental attrition, and lack of
degenerative changes in the vertebral elements and joint
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surfaces. No strong ageindicators are present. Theselimited
featuresindicate an age range of 25-35 years.

Ancestry

Ancestry of thisindividual is possibly Native American or
Hispanic. The central and lateral maxillary incisors are
barreled with marked shoveling. These traits are more
frequent in Native American populations. Thecrania remains
are far too fragmentary to access ancestry.

Sex

This individual is probably male. Indicators available are
limited to asquare mandibular eminence, blunt supraorbital
borders, a dlight supraorbital torus, and relatively robust
distal humerus.

Dentition

The entire dental series is present and in occlusion. The
upper and lower first molars and the lateral upper incisors
are reduced in size. The upper are barreled shaped with
marked shoveling. Numerous hypoplasias are evident
throughout the series (see Pathology section). Crowns of
the upper left first molar and lower right first molar are
completely destroyed dueto cariouslesions. Large periapical
abscesses surround the roots of these teeth. A small
periodontal pocket is present between the first and second
left mandibular molars.

Functional Morphology
The fragmentary nature of the bones prevents a thorough
analysis of functional morphology.

Pathology
Genera porosity is evident on the cranium. The pitting is
restricted to the area between the temporal fasciaextending
fromthe posterior frontal squamousto the superior occipital
sguamous.

The molars are characteristic Moon's molars, which are
recognized by their small size in comparison to adjacent
teeth and their unusual shape. The cusps are more centrally
located on the occlusal surface, and constricted in size. In
addition the maxillary and mandibular incisors and canines
show reduced occlusal areas, characteristic of Hutchinson's
incisors(Jacobi et d. 1992). The crown of themaxillary canine
exhibitsnumerouslinear and pit hypoplasiasand constriction
of theincisal margin. Thispatternispresentinall theanterior
dentition from thisindividual.
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Thesetraitsare consistent with clinical and anthropological
descriptions of Moon’'s molars and Hutchinson’s incisors,
and they are commonly associated with congenital syphilis
or endemic treponematosis.

41RF1-BP13-053

Thisburial isrepresentsafemale, age 16-18 years (code 19),
of possible European or Hispanic ancestry. The skeletonis
mostly present but in a fragmentary state. The bone is
primarily ayellowish brownin color, however, severd of the
bones have dark brown staining with cortical splitting. This
istypical of bone that has been lying in water for extended
periods. Root damage is present on the bones.

Age

The age is estimated based on dental development and
skeletal maturation. The mandibular left third molar is at
Stage R %2 (code 10) indicating an age of 15.8. However, the
mandibular molarsareimpacted which may delay maturation.
Themaxillary third molar isat StageA %2 (apex ¥2; code 13)
indicating an age of 18.25 years.

Other skeletal indicators of age include recent fusion of the
distal radial epiphysis, partial union of the iliac crest, and
partial union of thecervical rim epiphyses. Thedistal femora
and proximal tibiae epiphyses have fused. These
characteristics suggest an age range of 16-18 years.

Ancestry

The ancestry of this individual is possibly European or
Hispanic. This assessment is based on the slight shovel
shaping on the incisors and round proximal femur. The | eft
distal tibia has a small squatting facet, but the right is not
availablefor analysis.

Sex

Sex is estimated as female based on the very gracile nature
of the postcrania skeleton. Femoral head diameter measures
44 mm, which suggestsfemale.

Dentition

The dentition of this individual isin good condition. The
calculus deposits range from flecks to coalesced. The
mandibular first molars exhibit pit caries on the occlusal
surfaces, and the left mandibular second molar has a pit
caries on the buccal surface. The left maxillary second
premolar exhibits a periodontal pocket on the buccal side.
This tooth is mal-aligned and has drifted lingually. The
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pocket encompasses the areas between the first premolar
andfirst molar.

Functional Morphology
The humeri exhibit moderate development of the deltoid
tuberosities.

The proximal ulnae are unusual in morphology. The
olecranon is not proportionally as wide (23 mm) in
comparison to the minimum ol ecranon breadth (22 mm). The
left distal ulna exhibits moderate development of the
pronator quadratus attachment. The interosseous crests on
the ulnae are squared in shape instead sharp.

Thedistal left tibiaexhibits asmall squatting facet.

41RF1-BP13-057

From a Sort

This fragmentary skeleton represents a young adult male,
aged 25-35 (code 22), of possible Hispanic ancestry. The
bones are light to medium brown in color, and plant root
damage is evident. The remains consist of disarticulated
elements that were scattered around the lower limbs of
41RF1-BP13-053. Theseremainsrepresent aminimum of two
individuals, and this buria represents the most complete
individual sorted from the mixed elements. The remaining
elements were given ossuary codes.

Age

The estimated age is based on the complete fusion of all
available epiphyses including the medial clavicle. Dental
attrition is slight and the third molar roots are completely
formed. Slight osteoarthritisisevident on athoracic vertebra
andthedistal femora. Theselimited featuresindicate an age
range of 25-35 years.

Ancestry

Ancestry of this individual is appears mixed or possibly
Hispanic. The criteria for this assessment are weak. The
postcrania skeleton exhibits a robust morphology but the
overall sizeissmall. The central upper incisor isnot shovel-
shaped, but the lateral are dightly barrel-shaped with are
moderately shovel-shaped. These characteristics are
indicative of mixed ancestry.

Sex
Sex is estimated as male based on the robustness of the
skeletal elements. Ingeneral, theoverall sizeof thisindividua
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isintermediate. The maximum diameter of the femoral head
is44 mm.

Dentition

Themaxillary dentitionisnearly complete. Theanterior teeth
are represented from the mandibular series. Tooth wear is
light with only small occlusal facets evident on the third
molars. Calculus deposits range from moderate to three
dimensional. No cariouslesions are present, but periodontal
resorption is evident on the upper anterior teeth from right
canine to the first left premolar. The wear pattern on the
upper anterior teeth is unusual, especialy on the lateral
incisors. These patterns may relate to a functiona use of
these teeth.

Pathology

General porosity is present on the ectocranial surface of the
parietals and occipital. The pitting encompasses the region
between thetemporal fasciaof the parietalsand to the nuchal
line of the occipital. A small osteophyte is present on the
anterior margin of the tenth thoracic vertebra. Mild
osteoarthritic lipping is present on the distal left femur.

Burial Feature 14

Thisburial feature has multipleindividualsmost of them are
commingled. The primary buria of the child, 41RF1-BP14-
051, istheonly burial inthisfeaturethat isnot commingled.

41RF1-BP14-049

From a Sort

Thisindividual isan infant aged 1.5-2.5 years (code 03) of
indeterminate sex and ancestry represented by afragmentary
and incomplete skeleton. A left femur, left tibia, right clavicle,
and oneright rib, represents the postcranial skeleton. None
of these bones is complete.

Age

Ageestimation of thisindividual isestimated as 1.5-2.5 years
based on the size of the postcranial elements and petrous
portions of the temporal bones. This individua is larger
than 41RF1-BP14-063A. Thedeciduousright maxillary lateral
incisor exhibits approximately Y2 of itsroot development.

Pathology

The frontal and temporals are scored for mild active
ectocranial porosis. The left tibia exhibits an active region
of periogtitis.
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Extra Elements
1) Numerous fragments from adult bones aswell as
phalanges and carpals.

41RF1-BP14-051

This individual is a child, aged 2.5-3.5 years, possibly of
Native American ancestry. The skeleton is mostly present
and moderately intact. The boneisalight to medium brown
incolor.

Age

The age is estimated using dental and long bone
development. Thedentitionismostly completewhich allows
for areally good age estimate. The age ranges provided by
the dental development are 2.4 (mandibular deciduous
second molar) to 3.8 years (permanent mandibular second
molar).

Theright ulnameasures 132 mm, and theleft femur measures
199 mminlength. The ages provided in Ubelaker (1989) for
thesebonesare 2.5-3.5 (femur) and 3.5-4.5 (ulna). Based on
the dentition and long bone devel opment, age is estimated
as2.5-3.5years.

Ancestry
Ancestry is tentatively assessed as Native American based
on the maxillary permanent central incisor shovel shape.

Dentition

The deciduous and permanent dental series are well
represented. Numerous caries are present. Small mesial
interproximal lesions are evident in the deciduous maxillary
central incisors. Small occlusal pit caries are present on the
right first and second deciduous molars, and a moderate
defect is present on the occlusal surface of the first left
deciduous molar.

Pathology

The postcrania skeleton isfree of pathological changes. The
cranial vault exhibits several areas of pathological changes.
The posterior parietals exhibit porotic hyperostosis.

The right posterior parietal along the lambdoidal suture
approximately 40 mm lateral of lambda exhibits an area of
porosity that measuresroughly 18 mm anterior-posterior (a
p) and a minimum of 16 mm medial-lateral (m-I). A more
accurate measure of the breadth is prevented due to
postmortem breakage. Theleft posterior parietal adjacent to
asterion also exhibits a small region of thickening and
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porosity typical of porotic hyperostosis. Thisareameasures
approximately 14 mm by 13 mm. Theleft temporal exhibits
dlight widespread ectocranial porosis.

41RF1-BP14-056

From a Sort

This individual is a male, aged 30-34 years (code 23) of
Native American ancestry. This burial was a secondary
burial being disturbed at a minimum by 41RF1-BP14-051
and finally by the pipe trench. The burial is commingled
with the postcranial remains we identify as 41RF1-BP14-
063. Both of theseindividualsare robust young adult males.
This burial is identified as the larger of the two, and the
sort is based on the slight differences in robusticity. The
boneisan orange brown in color and isfragmentary. Root
damage is evident, and rust colored staining is present on
theleft mandibular ramus. Thisismost likely from contact
with the intrusive pipe.

Age

Age estimation is based on the morphology of the auricular
surface on the left innominate, which is consistent with a
Phase 3t0 4 suggesting an agerange of 30-39 years. However,
the remaining skeleton exhibitslittle arthritic change. Based
on this evidence, ageis estimated as 30-34 years.

Ancestry

Ancestry estimation of thisindividual isasNativeAmerican
is based on the overall robusticity, shovel-shaped incisors,
and squatting facets on the tibia. The nasal spine is sharp,
and the maxillae exhibit prognathism.

Sex

Sex is estimated as male based on the robusticity of the
skeletal elements. The crania elements reveal a marked
temporal line, and the mandible is large and squared. The
postcrania fragments show a robust build. Femoral head
diameter measures49 mm. Thesefeaturesindicateamale.

Dentition

The teeth are relatively healthy. The mandibular second
molars exhibit enamel extensions on the buccal surfaces.
Calculusdepositsrange from moderate to threedimensional.
Enamel chipping is present. Maxillary teeth exhibiting the
ename chipping includetheright premolars, canine, incisors,
left incisors, canine, and first premolar. Mandibular teeth
that show enamel chipping includetheright first molar and
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theleft first premolar. Agenesis of theleft mandibular lateral
incisor is evident.

Functional Morphology

Thefragmentary cranial vault exhibitsmoderate devel opment
of thetemporal lineonthefrontal. Theright proximal humerus
exhibits moderate development of the attachment for the
pectoralis major and the latissimus dorsi. The left distal
humerus has awell-developed epicondylar ridge.

The proximal ulnae have atypical notches on the medial
side of the coronoid process. The right side is more
pronounced than the left. The distal ulnaexhibits moderate
development of the pronator quadratus attachment.

The femur exhibits aroughened linea aspera.

Theleft distal tibiaexhibits amoderate squatting facet. The
tibiae exhibit marked development of the soleal line for the
attachment of the soleus muscle, and the fibulae show
corresponding enlargement of the attachmentsfor the same
muscle. The soleus muscle plantar flexes the foot.

Pathology
Theright proximal ulnaexhibitsslight osteoarthritic lipping.

Theleft fibulahasasmall localized heal ed periostitison the
middlethird shaft.

Extra Elements
1) Group1-Radius, ulna, ribs, vertebra, metacarpal or
metatarsal aged approximately 0.5-1.0 year.
2) Group 2—Fibulag, phalanges, ribs, craniaof anewborn
aged infant—thesebecame 41RF1-BP14-056A.

41RF1-BP14-063

From a Sort

Thisindividua isamae, aged 23-30 years(code 23) of Native
American ancestry. Two other burials and a historic pipe
trench disturbed thisburial. Burial 41RF1-BP14-056 initially
disturbed thisburial. 41RF1-BP14-051 then disturbed 41RF1-
BP14-056, and finally apipe trench bisected theentire burial
feature. The burial is commingled with the postcranial
remains we identify as 41RF1-BP14-056. These two
individuals are robust young adult males. This individual
representsthelessrobust elementsin the collection. Sorting
of the ribs and vertebrae is more arbitrary than the long
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bone assessments. The bone is orange brown in color and
fragmentary. Plant root damage is evident.

Age

Age estimation is based on degree of epiphyseal closure and
development of dlight osteoarthritic lipping in the lipping in
thelower limbjoints. Dental attritionisdight. All primary age
indicators of the pelvisand cranium are absent. Based on this
limited evidence, ageisestimated as23-30 years.

Ancestry

Ancestry estimation of thisindividual as Native American
is based on the overall robusticity, shovel-shaped incisors,
and squatting facets on the talus.

Sex

The sex estimate is male based on the overall robust size of
the postcranial elements, the perpendicular angle of the
mandibular ramus, and size of the femoral head (48 mm).

Dentition

The cranium and maxillaare absent, but three maxillary teeth
arepresent. The upper lateral incisor displaysawell-formed
lingual shovel morphology, and the lower lateral incisors
exhibit dight shoveling. The teeth are relatively healthy.
Two small occlusal pit caries are present in two molars, left
maxillary second and left mandibular third. Interproximal
grooves are present on the mesial lingual surface of the
second maxillary molar and the mesiobuccal surface of the
mandibular right third molar. Several teeth exhibit enamel
chipping including the maxillary left second premolar, right
mandibular first premolar, canine, lateral incisor, and left
mandibular lateral incisor. The molars exhibit enamel
extensions on the buccal surfaces. Calculus deposits range
from moderate to coal esced.

Functional Morphology

Thedistal humeri have well-devel oped epicondylar ridges.
Thedistal posterior radii exhibit pronounced ridges for the
attachment of the brachioradialismuscle. The brachioradialis
servesasalower arm flexor and stabilizer.

The proximal fibulae exhibit moderate development of the
soleal attachment line.

The left superior talus exhibits a small squatting facet. The
distal tibiaarticulation is damaged at thislocation.
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Pathology

Theright distal femur exhibits slight osteoarthritic lipping
along theinterior margin of themedia condyle. Osacromiale
isevident bilaterally. Theleft ossicleis present and theright
scapular spine is present.

Extra Elements
1) Group1-Two maxillary teeth (acentral incisor and
third left maxillary molar) are present. Both elements
arefrom an older adult.

41RF1-BP14-063A

From a Sort

Thisindividua isaninfant aged 0.5-1.5 yearsof indeterminate
sex and ancestry represented by a fragmentary and
incompl ete skeleton. The postcranial skeletonisrepresented
by the left and right femora and two right ribs. None of
these bones are compl ete.

Age

Ageestimation of thisindividual isestimated as0.5-1.5 years
(code 02) based on the size of the postcranial elements and
thin cranial fragments.

Pathology
The middle third shaft of the left femur exhibits aregion of
active periostitis.

Both femora exhibit increased roughening on the posterior
surface where the gluteal muscles attach.

Burial Feature 15

Burial Feature 15 is located in the northwestern corner of
the burial concentration. Trenching for a pipeline and
posthol e excavation disturbed the feature. Originaly, three
burialswereidentified 41RF1-BP15-048, 41RF1-BP15-052,
and 41RF1-BP15-081. Burial 48 waspartially disturbed, and
Burial 52 wasin situ. Numerous commingled elementswere
recovered above Buria 52, and thesewereidentified asBurid
48. These disturbed remainsrepresent at |east two additional
individuals, 41RF1-BP15-048A and 41RF1-BP15-048B. The
final burial is41RF1-BP15-081, which consists of aseriesof
disturbed elements clustered together on the northern end
of the feature.
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41RF1-BP15-048

From a Sort

Thisindividua isan adult male, age 30-34 years (code 23),
of Native American ancestry. Theindividua consists of the
in situ remainslocated in the northern half of Burial Feature
15. The skeletal material is in good condition and most
elements are complete. Bone color ranges from yellow to
light brown, and plant root damageisevident. Green staining
from a small copper medallion is present on the posterior
superior border of the left scapula and first, second, and
third ribs. These stains are located on the inferior visceral
surface of theribs.

Age

The age estimate of thisindividual isbased onthe available
pelvic indicators, the degree of osteoarthritic activity, and
dental attrition. The pubic symphysis morphology is
classified asaTodd Stage 5 and a Suchey-Brooks Phase 4.
The auricular surface morphology is consistent with Phase
3. Slight osteoarthritic activity is evident on the distal right
femur and the distal left radius. These characteristics are
consistent with an individual between 30 and 34 years.

Ancestry

Ancestry is estimated as Native American. The overall
postcranial morphology is robust. The proximal femoral
shafts display moderate platymeria (Index L =79 and R =
81). A small squatting facet is evident on the anterior margin
of the distal articular surface of the left tibia. The lack of
cranial material precludesthe use of cranial metrics, cranial
morphology, or dental morphology.

Sex

Thisindividual is classified as male. The pubic symphysis
morphology isindicative of malewith triangular shape, dight
subpubic angle, and no ventral arc. The overall size of this
individual is small, but the bones are robust. The femoral
head and vertical diameter of the humerus head measure 45
mm and 44 mm, respectively.

Functional Morphology
The pamar surfaces of the phalanges display well-devel oped
flexor tendon and tendon sheath attachments.

The femora display marked gluteal insertions and well-
devel oped lineaaspera (left width at midshaftis8 mm, height
is5mm, and right widthis7 mm, heightis6 mm). Thelength
of thelateral condyle of the proximal left tibiaisreduced as
compared to the medial condyle. The valgus angle of left

204

Mission Nuestra Sefiora del Refugio

femur ismoredirect than theright side. L oading of thefemur
on thetibiawould have been reduced on thelateral condyle
possibly resulting in a reduced lateral condyle. Slight
squatting facets are present on the tibia as a result of
repetitive flexion of theankle.

Pathology

Two upper thoracic vertebrae, possibly the 2nd and 3rd, are
ankylosed along the neural arches and articular facets. A
short section of the posterior margin of these centra were
fused, however these have broken apart due to post-
depositional damage.

The midshaft of the left clavicle exhibits acompl ete healed
fracture. Thefracture marginsoverlap dightly with moderate
reduction in clavicle length. The fracture areais delimited
by sclerotic and porous bone. A vascular canal is evident
along the medial margin of the reduced callus. The medial
attachment site of the deltoid muscle has shifted to the
inferior margin of the clavicle shaft.

Slight marginal osteoarthritic activity isevident on thedistal
right femur and the distal left radius articulations.

Extra Elements
1) Tworib sectionsand aneural arch of avertebrafrom
an infant were found with the remains.

41RF1-BP15-048A

From a Sort

This individua is a young male, age 9.5-10.5 (code 11) of
unknown ancestry. Theindividual wasassembled from asort
from elements located in 41RF1-BP15-048. This disturbed
burial consists of a mandible with severd teeth, long bone
elements, several ribs, several vertebrae, sternd elements, a
right scapula, and a right innominate. The general color of
boneisyellow to brown, and plant root damage is marked.

Age

Dental development and epiphyseal union are employed in
the age estimation. The deciduous mandibular second
molars are still in occlusion. The permanent mandibular
second molars roots are ¥ complete and the mandibular
third molar crowns are half complete. The roots of the first
premolarsand canines are ¥complete. This pattern of dental
development correlatesto an age range between 9.5t0 10.5
years. The epiphysesof al major appendicular elementsare
unfused, and theilium-ischium suture within the acetabulum
was unfused.
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Sex

Sex was determined by the pronounced mental eminence
and large teeth present in this individual. Although still
relatively young, the pubic bone aso lacked a subpubic
concavity.

Dentition

The dentition for this individual consists of mandibular
dentition only. The wear patternislight for theincisorsand
the permanent first molars. The deciduous first molar is
moderately worn. Thereis heavy cal culus on the deciduous
right first molar and the permanent left first molar. Slight
staining isevident on the central permanent incisor. Theleft
mandibular first molar exhibits chipped enamel.

Functional Morphology

For the young age of the individual, there are marked sites
of attachments for latissimus dorsi and pectoralis major
muscles along the shaft of the humerus.

41RF1-BP15-048B

From a Sort

Thisindividua isaadult female, age25-34 years, of unknown
ancestry. The individual was assembled from a sort of
elements identified as 41RF1-BP15-048. This individual
consists of portions of the right appendicular skeleton.
These elements are the same bones that are missing from
41RF1-BP15-048, but they are more gracile and appear
dlightly younger than that individual. The general color of
bone is yellow to brown, and plant root damage is quite
marked.

Age

The age estimate is based on the available pelvic indicators
and epiphyseal closure. The auricular surface morphology
isconsistent with Phase 2 or 3. Themedial clavicleepiphysis
is complete fused, and no osteoarthritic activity is evident.
These characteristics are consistent with an individual
between 25 and 34 years.

Sex

The sex estimate is based on the relative size of this
individual and the morphology of the innominate. The
skeletal elementsare gracile and display slight to moderate
muscle attachment sites. The sciatic notch is moderately
wide. These characteristics are consistent with a female
individual.
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Functional Morphology
Theinsertion of the deltoid muscle along thelateral anterior
margin of theclavicleismarked.

41RFI1-BP15-052

Thisindividua is avery gracile female, aged 19-22 years
(code 21) of mixed ancestry (Native American/Hispanic).
The remains represent an extended primary interment with
the arm crossed on the chest. Numerous elements are
scattered on top of the burial, and these remains represent
portionsof 41RF1-BP15-048, 41RF1-BP15-048A, and 41RF1-
BP15-048B. The boneisin good condition. The articular
ends of the major long bones are damaged, and the diaphyses
arecrushed. Theboneisuniformly light brown to yellowish
brown in color, and most elements exhibit root damage.

Age

The age is estimated based on dental development and
skeletal maturation. The dental remains are completely
formed and slight attrition is evident on the third molars.
The media clavicle is unfused and the epiphyseal rings of
the lumbar and thoracic vertebrae are actively fusing. All
major epiphyses of the appendicular skeleton are fused.
Thesetraits are consistent with an individual from 19 to 22
years old.

Ancestry

Thisindividual isestimated as deriving from mixed descent.
The postcranial skeleton is extremely gracile. The femora
display slight platymeria. The incisors exhibit slight
shoveling, and the mandibular body is robust. The overall
size of the postcranial skeleton is consistent with aHispanic
or Mesoamerican individual. The mandible size and tooth
morphology suggests an individual of Native American
descent.

Sex

This individual is a small gracile female. The postcranial
skeleton represents a very small adult. The clavicles and
upper limbs are extremely small. The mastoid processesare
small, and the nuchal region isnot well marked. The gonial
angle is 135°. These traits are consistent with a female
individual.

Dentition

Thedentition iswell represented. The maxillary alveolusis
fragmentary, but the mandible isin fair condition. Overall,
tooth size is small. The lateral maxillary incisors are peg-
shaped and greatly reduced in size. Calculus ranges from
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flecks to moderate deposits. Large buccal pit lesions are
present in theright first and third mandibular molarsand the
[eft third mandibular molar. Occlusal lesions are evident in
the mandibular left second molar and the mandibular eft
first premolar. The mandibular left first molar is missing
antemortem with the socket completely resorbed. Attrition
on the anterior is dlight to moderate. The left mandibular
premolars exhibit enamel chipping. Linear enamel
hypoplasias are evident.

Functional Morphology

The muscle attachment sites of thearmsand legs are defined
but not well-developed. No vertebral pathology or
osteoarthritic activity was evident.

Pathology

Bilateral mild periogtitisisevident on the anterior surface of
themaxilladirectly superior to the alveolusand surrounding
theinfraorbital foramen. Thisreactionisprobably related to
activebilateral sinusitis present intheatria. Theright atrium,
which is complete, exhibits uniform bone development on
the entire sinus surface. No dental fistulae are evident, but
the severe dental caries in the mandibular series may have
contributed to this condition.

Extra Elements
1) Group 1-Two teeth (alower right canine and afirst
|eft maxillary molar) are present. Both teeth arefrom
an older adult.

41RF1-BP15-081

Thisindividual is an adult, probably over 35 years old, of
unknown ancestry. The individual consists of elements
recoveredin Buria Feature 15, north of Burial 41RF1-BP15-
048. Elements recovered include a completeright ulna, the
shaft and distal articulation of the right radius, severa rib
fragments, aright maxillafragment, two vertebral fragments,
and a mandibular premolar. These elements could not be
associated with 41RF1-BP15-052 or 41RF1-BP15-048. The
general color of boneislight brown, and plant root damage
is evident.

Age

The age estimate of thisindividual is based on epiphyseal
closure and dental attrition. The proximal and distal
epiphyses of theradiusand ulnaare fused, and the premolar
displays marked occlusal wear. Mild osteoarthritic lipping
is evident on the costal articulation of the transverse
processes of the thoracic vertebrae. These characteristics
are consistent with an individual over 35 years old.
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Sex

Thisindividual is probably male. The sex estimate is based
ontherelativesize of thisindividual. The skeletal elements
are robust and display moderate muscle attachment sites.
These characteristics are consistent with amaleindividual,
but observations are limited.

Dentition

Theright mandibular right first premolar ismoderately worn,
and displays ho pathological lesions. A small interproximal
groove is evident on the distal margin at the CEJ.

Functional Morphology
Theinsertion of the deltoid muscle along thelateral anterior
margin of theclavicleismarked.

Pathology

Moderate to severe osteoarthritic lipping and porosity is
evident on the distal articulations of the right radius and
ulna. The radius displays moderate marginal lipping with
severe surface porosity and eburnation. The distal ulna
exhibits moderate lipping and slight eburnation. This
pathology may be trauma related, but the corresponding
carpals are missing.

Burial Feature 16

This burial feature includes the commingled remains of a
minimum of five cremated individuals with the remains of
non-cremated commingled individuals. A minimum of five
individuals is represented in the commingled cremated
remains. Several bags of burned fragments were not
associated with an individual burial and were left unsorted
(total weight of 1,720 grams).

41RF1-BP16-CRE1

From a Sort

Thisindividual isavery gracileyoung adult female, age 25-
34 years, of indeterminate ancestry. This individual
represents an extremely fragmented cremation that was
scattered above a series of primary burials. These elements
were sorted from a concentration of burned human bone.
Elementsidentified asthisindividua are completely calcined
and were easily separated from the other burned materials.
Thisindividual displays awhite to yellowish white surface
color. Internal coloration ranges from whiteto alight gray.
The degree of calcination suggests that the heat source
wasquiteintense (> 900° C) and long in duration. Numerous
longitudinal and thumbnail fractures are evident in these
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remains. Thesefractures suggest that soft tissue was present
prior to burning.

Age

The age estimate is based on the complete fusion of
observable epiphyses on the tibia, fibula, and vertebrae.
The sagittal and coronal cranial suturesare completely open.
The cortical bone is thick and the cancellous bone is well
established. Theavailablejoint surfacesand vertebral centra
lack osteoarthritic development. These characteristics
correlateto ayoung adult ranging in agefrom 25 to 34 years.

Sex

Sex for this individual is based upon genera size of the
cranial and postcranial skeleton. The mandibular condyle,
proximal ulna, distal radiusand distal tibiaarticulationsare
very gracile.

Functional Morphology
A small sguatting facet is present on the right distal tibia
articular surface.

The bone mass of thisindividual is 290 grams, which isfar
less than would be expected if the entire skeleton was
represented. A small percentage of the cranial and axial
skeletonispresent. The appendicular skeletonisrepresented
by numerous long bone shaft fragments, but most of the
anatomically diagnostic fragmentsand articular surfacesare
missing.

Taphonomy

Represented elementsinclude fragments of the cranial vault,
mandible, long bone shafts, vertebrae, hands and feet. The
cranial vault fragmentsdisplay open suturesfragmentswith
marked meningeal grooves. The mandibleisrepresented by
two inferior ramus fragments and the mandibular left
condyle. One premolar tooth root is present. The other teeth
and alveolar structures are absent.

Identified vertebral elements include the a fragment of the
atlas, odontoid process of the axis, five cervical and thoracic
centra, three lumbar neural arch fragments, and a portion of
the sacral promontory. Identified pectoral girdle elements
includetheright scapulabody and glenoid fossa, the proximal
right ulna articulation, the left distal radius articular surface,
several metacarpal shafts, aleft capitate and two phalanges.
The lower limb is represented by numerous long bone shaft
fragments of the femoraand tibiae, distal articulations of the
right tibia and fibula, and fragments of the tarsals and
metatarsals. All the elementsare completely calcined.
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Thebones display aconsistent pattern of complete burning.
Bone color varies from white to yellowish white (Munsell
Color Chart 2.5Y 8/1t02.5Y 8/2) ontheexterior with afew
elements exhibiting gray coloration on theinterior (2.5Y 6/
1). Severa fragments have a vitreous, or porcelain, texture
indicating an extended exposure to an intense heat source.

The long bone shaft fragments are relatively consistent is
size and dimension. Shafts have splintered longitudinally
and along transverse heat fractures. The larger shaft
fragmentsrangein sizefrom 30 to 60 mminlength and 5to
16 mminwidth. Tablel1A-3 providesasummary of the shaft
fragment measurementsfrom asampleof thelarger elements.
The severe fragmentation evident in this individual is
expected given the degree of burning.

Table 11A-3. Sample of postcranial fragment
dimensionsfrom 41RF1-BP16-CRE1

Length | Width
Element (mm) | (mm)
Radius shaft fragment 37 13
Fibula shaft fragment 37 14
Fibula shaft fragment 49 12
Fibula shaft fragment 29 13
L ong bone shaft fragment 44 16
L ong bone shaft fragment 45 15
L ong bone shaft fragment 61 9
L ong bone shaft fragment 53 6
L ong bone shaft fragment 37 12
L ong bone shaft fragment 42 14
L ong bone shaft fragment 37 12
L ong bone shaft fragment 53 10

41RF1-BP16-CRE2

From a Sort

This individual is female aged 30-39 (code 23) years of
indeterminate ancestry represented by cremated very
fragmentary remains(Tablell A-4). Theidentified fragments
for thisindividual combinefor atotal weight of 569 grams.
Thebonefragmentsrangein color from dark greysto brown
to white on the cortical surfaces, and the inside is charred
mostly black. This cremation was burned separately from
the other cremated remains.
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Table 11A-4. Sample of cranial and postcranial fragment
dimensionsfrom 41RF1-BP16-CRE2

Length | Width/Diam
Bone (mm) (mm)
Cranial fragment 29 25
Cranial fragment 21 12
Cranial fragment 49 25
Radius shaft fragment 31 12
Radius shaft fragment 21 12
Radius distal fragment 36 24
Femur shaft fragment 67 23
Femur shaft fragment 38 18
Femur shaft fragment 37 20
Femur shaft fragment 37 19
Femur shaft fragment 43 17
Tibial shaft fragment 50 11
Tibial shaft fragment 34 19
Tibial shaft fragment 31 16
Tibial shaft fragment 30 15
Tibial shaft fragment 28 17

Age

The age is based on the dense bones, solid cortical bone
and dlight lipping on the finger phalanx. Small segments of
the cranial sutures are present and open.

Sex
The mandibular condyle is small, and the distal radius is
smadll and grecile. Thesefeaturesare characteristic of females.

Taphonomy

All pieces of thisindividua are burned. The bones show a
fairly consistent pattern of burning which suggests that
this individual was fleshed at the time of cremation. The
bones vary in color from black to gray to whitish gray, and
in a few instances to a whitish color from beginning
calcination. Most of thefragmentsare black to gray in color
(Munsell Color Chart codesrangesfrom N8/ to N3/). Those
pieces that are more extensively burned include the
fragments of the cranium such as the frontal and parietals.
Many of these burned elements are also characterized by
speckled discoloration. On several of the fragments, the
cortical surfaces exhibit transverse fracturing from the
intense heat. The level of burning is such that extensive
fragmentation has occurred.
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| dentifiable elementsinclude thefollowing:

Cranial Elements
1) A minimum of 78 cranial fragmentsincluding frontal
and parietals and fragments of the left and right
petrous temporals.
2 Fragment of the right mandibular condyle.

Postcranial Elements
1) Fragments of the 1st and 2nd cervical vertebrae.
2) Fragments of the left and right glenoid fossae.
3 Fragments of theright radius.
4) Fragments of the humerus.
5 Fragmentsof thefemora, tibia, and fibula.
6) 2 hand phalangesand 1 tarsal.

41RF1-BP16-CRE3

From a Sort

This individual is a male aged 22-30 (code 22 ), of in-
determinate ancestry, represented by highly fragmentary
cremated skeletal remains (1,123 grams of burned bones;
TableslIA-5and [1A-6).

Age

Ageisbased on open crania sutures, lack of osteoarthritis,
dense smooth cortical bone, and lack of dental pathology
of the tooth sockets present. The bone fragments have
smooth cortical surfacesand moderately compact cancellous
bone as is characteristic of young adults.

Sex

The size of the distal segment of the right humerus, the
humeral head, thickness of the cortical bone of the long
bones, identify thisindividual as male. The linea asperais
moderately defined.

Taphonomy

All pieces of thisindividua are burned. The bones show a
fairly consistent pattern of burning. Thebonesvary in color
from black to brownish gray to gray, and in afew instances
to awhitish color from beginning calcination. Most of the
fragments are black to gray in color. Those pieces that are
more extensively burned include the fragments of the
cranium such as the frontal and occipitals. Many of these
elements are al so characterized by speckled discoloration.

The degree of burning is not as extensive nor as intensive
asthat seenin 41RF1-BP16-CREL. The degree of burning
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has not resulted in transverse fracturing, not is the degree
of burning sufficient to explain the degree of fragmentation.

Thefollowing isan inventory of identifiable fragments:

Cranial Elements
A number of cranial fragmentsincluding thefollowing:
1) Theleft lateral supraorbital region and zygomatic
process of the frontal bone.
2) The centra portion of the occipital squamous.
3) Four small fragments of maxillary and mandibular
alveolar bone.
4) Thefrontal bone superior to nasion including part
of the frontal crest and sinus.
5 Onepremolar root.
6) Fragments of the left and right petrous temporals.
7) Theright temporal superior to the mastoid process.
8) Mandibular symphysis, which is represented by two
adjoining pieces containing the empty sockets of
mandibular incisors and right canine.
9 Left ascending ramus adjacent to the mandibular
condyle

Postcranial Elements

1) Fragment of the dens epistropheus of the second
cervical vertebra.

2) Fragment of acervical vertebrawith asuperior and
inferior facet.

3) Incomplete neural arch of athoracic vertebra.

4) Fragments of the humerus with one of the largest
pieces being a section of the distal diaphysis of the
right humerus.

5 Fragments of the left and right humeral heads.

6) Fragment of adistal right humerusjoint surface.

7) Fragment of the acromial process of the scapula.

8) Fragment theilium showing complete fusion of the
iliac crest.

9 Two partial hand phalanges.

10) Partial third left metacarpal.

11) Fragment of a greater sciatic notch.

12) Fragments of the femora, tibiae, and fibula. Each of
these pieces represents ¥z or less of the
circumference of the bone represented by that
section.

13) Fragments of the proximal and right distal femoral
joint surfaces.

14) The distal joint surfaces of the tibiae.

15) An incomplete right talus.

16) Partial right first metatarsal.
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Table I1A-5. Sample of crania fragment dimensions
from 41RF1-BP16-CRE3

|__Cranial Element | Max. length | Min. Length |
Mandibular symphysis 31 (height) 26 (width)
Frontal fragment 37 23
Frontal fragment 33 27
Parietal fragment 38 30
Parietal fragment 34 25
Parietal fragment 37 25
Parietal fragment 35 29
Parietal fragment 28 23

Table 11A-6. Sample of postcranial fragment dimensions
from 41RF1-BP16-CRE3

Length | Width/Diam
Element (mm) (mm)
Humerus distal fragment 78 29
Humerus fragment 42 19
Humerus fragment 35 18
Humerus fragment 23 21
Femur shaft fragment 90 26
Femur shaft fragment 65 29
Femur shaft fragment 61 30
Femur shaft fragment 57 19
Femur shaft fragment 47 28
Femur shaft fragment 45 25
Femur shaft fragment 50 22
Femur shaft fragment 51 25
Femur shaft fragment 46 21
Femur shaft fragment 46 21
Femur shaft fragment 48 25
Femur shaft fragment 44 25
Tibial shaft fragment* 45 17
Tibial shaft fragment 44 16
Tibial shaft fragment 46 15
Tibial shaft fragment 46 15
Tibial shaft fragment 34 28
Tibial shaft fragment 26 18
Tibial shaft fragment 18 17
Tibial shaft fragment 22 15

*Tibial shaft fragments are primarily from the

anterior tibial crest.
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41RF1-BP16-CRE4

From a Sort

Thisindividual isamale aged 25-39 (code 23) represented
by a very incomplete cremated skeleton. These elements
show blackening from charring along with unburned
sections of the bone. Several elements exhibit alight gray
color suggesting partial calcination.

Age

These remains represent a young adult. The humeral head,
distal radiusand vertebral centraepiphysesarefully united.
No arthritic lipping is evident on the joint surfaces. The
bones have moderate cancellous bone spacing, not as
compact as in CRE3, suggesting that this individual is a
little older.

Sex
Sex is estimated as male based on size of the proximal and
distal humeri.

Taphonomy

The elements are extremely fragmented and only a limited
number of elements could be identified (Table [1A-7). The
entire sample weighs 220 grams. Recognized elements
include distal right humerus diaphysis, a partial humeral
head, distal |eft humerusjoint surface and metaphysis, distal
left radiusjoint surface, proximal ulnafragment, portions of
each talus, a lower thoracic vertebra fragment, and the
cancellous structure of afemoral head. Several long bone
shaft fragmentsare present, but cranial elementsare missing.

Table [1A-7. Sample of postcranial fragment dimensions
from 41RF1-BP16-CRE4

Length | Width/Diam
Element (mm) (mm)

Humerus distal fragment

(partially burned) 70 35
Humerus distal fragment

(burned) 39 27
Humerus head fragment 45 29
Radius distal articulation 30 15
Ulna shaft fragment 47 13
Femur head fragment 42 23
Femur shaft fragment 40 20
L ong bone shaft fragment 45 13
L ong bone shaft fragment 49 9
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No crania fragments from the commingled sample match
the burning pattern of the postcranial elementsidentified as
this individual. It is possible that the cranium of this
individual is not burned given that portions of the distal
humerus and proximal ulnadisplay only partial burning.

The pattern of burning of these fragments indicates
postmortem burning after decomposition had occurred. The
intensity of burning is much less severe such that most
elements are only blackened and charred (Munsell color:
N2.5). The pattern of burning within elements is not
consistent with a fleshed cremation. For example, the
cancellous structure of the femoral head displays a gray
color (10Y 4/1) whereas the neck is only blackened. If the
femoral head had been in the acetabulum at the time of
burning it would show less heat modification than the neck.
Another example is the internal trabeculae of the humeral
head exhibits a gray color whereas the articular surface
rangesfrom ablack to atan color indicating less heat damage.

41RF1-BP16-CRES

From a Sort

Thisindividua isagracile young adult female, age 25to0 34
years(code 22), of indeterminate ancestry. Elementsidentified
asthisindividua are smoked/blackened to partially cal cined.
The bone color varies from a smooth black to dark gray to
paeydlow color (Munsdl Color N 2.5t010YR 4/1to5Y 8/3).
These elements were separated from the other burned
material s based on surface texture, color, and genera size.

Age

The age estimate is based on the complete fusion of an
observable epiphysis on the radius and well-developed
cortical thickness of the femora. The sagittal and superior
coronal suturesare completely open, but theinferior coronal
suture is partially fused. The cortical bone is thick, and
cancellous density within the talus is moderate to dense.
These characteristics correlate to a young adult ranging in
agefrom 25to 34 years.

Sex

Sex for thisindividual isbased upon general sizeof the crania
and postcranial skeleton. The cranial and femoral thickness,
talusdimensions and distal radius size arefairly gracile.

Taphonomy
Represented el ementsinclude fragments of the cranial vault,
long bone shaft sections, clavicle shaft, rib fragment, and a
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right talus. The cranial vault fragments display open sutures
fragments with dlight meningeal grooves. Several parieta
fragments exhibit diffuse ectocranial porosity. The occipital
protuberance is present. The external occipital surface
displays dlight nuchal development. A humerus, radius and
femur are represented by shaft fragments. The anterior half
of the distal right radius articular surface is present. The
right talusis small, but missing the posterior half.

Bonefragments from thisindividual weight 177 gm, which
isfar lessthan would be expected if the entire skeleton was
represented. Postcranial and cranial elementsare both poorly
represented. Two postcranial elements refit together, and
three cranial elementsrefit. The surface texture of the long
bone shaft fragments is smooth and appears polished.

The long bone shaft and cranial fragments are relatively
consistent is size and dimension. Shafts have broken
longitudinally, but lack transverse heat fractures. Thelarger
shaft fragmentsrangein sizefrom 30to 70 mmin length and
12to 16 mminwidth. Tablell A-8 providesasummary of the
shaft fragment measurements from a sample of the larger
elements. The severefragmentation evident in thisindividual
is expected given the degree of burning.

Table 11A-8. Sample of postcranial fragment dimensions
from 41RF1-BP16-CRE5

Length | Width

Element (mm) (mm)
Parietal fragment 60 26
Frontal fragment 54 50
Occipital fragment 49 37
Parietal fragment 31 40
Parietal fragment 34 31
Humerus shaft fragment 49 16
Humerus shaft fragment 48 15
Femur shaft fragment 69 17
L ong bone shaft fragment 47 15
L ong bone shaft fragment 46 13
L ong bone shaft fragment 40 12
Radius shaft fragment 33 15

211

Osteological Analyses: Appendix 11A: Burial Descriptions

41RF1-BP16-060

From a Sort

Thisindividual isamale aged 25-34 (code 22) of unknown
ancestry. The skeleton isin a very fragmentary condition.
This sort was based on the color, robusticity, and age of the
bone. Theboneisalight brownin color. Fragmentary vault
bonesand few facial bones represent the skull. No dentition
is associated with thisindividual.

Age

Ageestimation of thisindividual isbased on small portions
of theleft pubic symphysisand right auricular surface. The
pubic symphysis morphology is consistent with a Todd
Phase 6, which indicates an age range of approximately 30-
35 years. The morphology of the auricular surface is
consistent with aLovejoy Phase 2-3 which suggests an age
range of 25-35 years. Osteoarthritic changes are slight
supporting the younger end of the suggested ranges.

Sex
Sex is estimated based on the robustness of the elements.

Functional Morphology

Theright clavicle exhibits marked attachment for the deltoid
muscle. The lateral epicondylar ridge of the left humerusis
marked for the attachment of the brachioradialis muscle.
This muscle serves in rapid flexion and extension of the
elbow. Thedistal humerus exhibits adevel oped facet above
the capitulum indi cating habitual tight flexion of the elbow.

Pathology

Thecrania bonesarethick (measures 10.1 mmmid parietal)
yet only slight ectocranial porosisisnoted. Theleft parietal
exhibits slight ectocranial porosis.

41RF1-BP16-060A

From a Sort

Thisindividua isan adult male aged 25-34 years of possible
Native American ancestry. Preservation of this disturbed
burial ispoor to moderate. No cranial remainsare associated
with these postcranial remains. The color of the boneranges
fromalight to medium brown, and root damageis apparent,
especially in the etched cortical surface of the fibula
fragments. The femora are the bones that appear in the
photograph (Roll 7, #12) as articulated and extended legs,
however the tibiae and fibulae are matched by sorting. The
right tibiaexhibits scrapes and fracturesthat are postmortem
resulting from disturbance.
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Age

Age is based on the virtual absence of osteoarthritic
changes on the articular surfaces, the exception isthe distal
articular surface of the left humerus, which exhibits very
dlight lipping. The cortex of the long bones is youthful in
appearance, and the intertrochanteric fossa of the femora
arefree of spicules.

Ancestry

Moderate platymeria is evident in the proximal femora,
which suggests possible Native American ancestry. No other
indicators are present.

Functional Morphology

The left clavicle exhibits marked roughening at the
attachment of the deltoid muscle. Theleft humerus exhibits
moderate devel opment of the attachment for pectoralismajor.
Other muscle attachment sites are missing due to the
fragmentation. Theleft radius shows marked roughening at
the attachment for pronator teres.

The proximal femoraexhibit dight devel opment of Poirier's
facets, only slight roughening of the gluteal muscle
attachment sites, and moderate platymeria.

41RF1-BP16-060B

From a Sort

Thisindividual isachild, aged 7.5 to 8.5 years (code 09) of
unknown sex and ancestry. The individual is represented
by fragmentary postcranial elements. Theburia isdisturbed
and exhibits evidence of this in the form of postmortem
chop marks on the posterior shaft of the right femur. This
individual was sorted on the basis of bone size, texture and
color aswell asthe age of the individual.

Age
The right femur measures 287 mm, which suggests an age
range of 7.5t0 8.5 years.

41RF1-BP16-060C

From a Sort

Theremainsof aninfant, aged 0.5-1.5 years (code 02), were
sorted from the remains of several individuasin Feature 16.
The burial is very incomplete represented by afew crania
fragments, a sacrum fragment, and two deciduous teeth.
The color of the remains ranges from yellow to brown, and
plant root action is evident.
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Age

Age is estimated from dental elements. The deciduous
maxillary and mandibular lateral incisors are both root %2
complete. These correspond to an agerange of 0.5-1.5years.

41RF1-BP16-067

From a Sort

This individual is a female aged 12.5-13.5 (code 14) of
unknown ancestry. This burial is represented by a very
fragmentary cranium and teeth. This sort was based on the
dental development. Small areasof black staining are present
on thefrontal just left of nasion and on the maxillanear the
nasal aperture. Thismay be caused by contact with some of
the cremated remains that were also recovered from this
burial feature.

Age

Ageisbased on dental development. The mandibular third
molars exhibit theinitial root formation, which suggests an
age of 12.8 years. The maxillary third molars are aso
unerupted.

Sex
The small size of the dentition suggest that thisisafemale.

Dentition

The magjority of the teeth are present, however most of the
maxillary anterior teeth are missing postmortem. Calculus
deposits range from flecks to coalesced. None of the third
molars were erupted. The right lateral maxillary incisor is
barrel shaped.

41RF1-BP16-072

From a Sort

Thisindividual isafemaleaged 17-19 (code 19), of unknown
ancestry. This was a disturbed burial, and the skeleton is
represented only by very fragmentary elements. Most of
the cranium is present, however it is fragmentary and
measurementsare minimal. Of the postcranial skeleton, only
appendicular skeletal elements are present, and like the
cranium, only minimal measurements are available. This
individual was sorted on the basis of bone size and color.

Age

Age estimation is based on the developmental stage of the
mandibular third molars. Theseteeth exhibit apex ¥2formed.
The skeletal elements exhibit no osteoarthritic changes, and
the cranial sutures are open.
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Sex
Sex isestimated asfemal e based on the gracil e nature of the
elements.

Dentition

The teeth of this individua are mostly present. The right
maxillary second molar and right mandibular second molar
exhibit small pit caries on the occlusal surface. Calculus
deposits range from flecks to moderate, and the attrition is
only dlight on all of the teeth. The lateral incisors exhibit
dlight shoveling.

Functional Morphology
The lateral portion of the right clavicle exhibits marked
attachment for the deltoid muscle.

Pathology
The right parietal was scored for dlight active ectocranial
porosis.

41RF1-BP16-083

From a Sort

This individual is an adult male, aged 30 to 40 years of
possible Native American ancestry. These remains were
disturbed and commingled with the other individualsin this
burial feature. Skeletal representation is moderate to poor.
Cranial elements include a fragmentary occipital, left
temporal, parietals and a nearly complete mandible.
Postcranial remains include portions of the left scapula,
clavicle and humerus, a right clavicle, numerous rib
fragments, a thoracic vertebra, small fragment of the left
innominate, and the bones of the lower legs. The elements
are fragmentary and show root damage. The bones are a
light to medium brownin color.

Osteological Analyses: Appendix 11A: Burial Descriptions

Age

None of the traditional age indicators are present. The age
estimation was based on dental attrition, condition of the
cortical bone and osteoarthritic changes. Dental wear ranges
from dight to moderate. The cortical boneisfirmand youthful
in appearance. Osteoarthritic changesare dight to moderate.

Ancestry

Thelarge size of the mandible, the shape of the mandibular
symphysis, and the shape of the dental arcade are consistent
with NativeAmerican ancestry. Ancestry estimation isfurther
suggested by pronounced devel opment of the shoulder and
arm bones and the enamel chipping exhibited on the
dentition. These features are indicative of behavior, but are
evident in other Native Americansin this series.

Dentition

Only nineteeth are present. The three left maxillary molars
are present without their respective alveolar sockets. The
mandibular dentition include mostly posterior teeth aswell
astheleft lateral incisor. Calculus depositsrange from flecks
to three-dimensional. The left mandibular first molar hasa
pit carious lesion on the occlusal surface.

The most striking feature of the dentition of thisindividual
isthe extensive enamel chipping and breakage. Table1A-9
describes the location and dimensions of these damaged
teeth.

Functional Morphology
The nuchal region of the occipital shows moderate
development.

The claviclesexhibit marked devel opment for the attachment
of the deltoid muscles.

Table I11A-9. Location and measurements of damaged teeth from 41RF1-BP16-083

Tooth Location of Defect | Diameter (mm) Height (mm)
Left max. 1st molar buccal distal margin 1.6 5.9 (1 mm in depth)
L eft max. 2nd molar buccal mesial margin 3.2 2
Left man. lateral incisor mesial margin <1 <1
L eft man. 2nd premolar mesial margin 3 1.2
Left man. 1st molar lingual distal margin 34 3.1
Right man. 2nd premolar _ |mesial margin 2.9 1
Right man. 1st molar lingual mesial margin 3 1
Right man. 2nd molar entire lingual margin 115 6.5
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Thedorsal lateral surface of the left scapula shows marked
devel opment of the attachment for teresminor. The proximal
left humerus has moderate to well-developed attachments
for the deltoid, pectoralismajor, and lateral head of thetriceps
muscles. The distal portion of this bone shows a marked
supracondylar ridgefor the attachment of the brachioradialis
muscle. All of these shoulder and arm muscleswork to flex,
extend, and rotate medially and laterally the shoulder and
elbow.

Pathology
The left side of the mandibular body has a perimortem
fracture. Most of the alveolus between the second premolar
and the third molar is missing. The underlying inferior
portion of the mandibular body has a jagged, diagonal
fracture extending anteriorly and inferiorly from the third
molar to the inferior ramus below the left canine and first
premolar. The fracture edges are discolored and sharply
defined. Although it is possible that this breakage could
have been produced by old postmortem disturbance of this
highly commingled buria feature, there are no indications
of chopping or shovel damage. Thisindividual likely died
as a result of trauma, as the fracture margins show no
evidence of healing. The fragmentary condition of the
cranium and the remainder of the skeleton precludes
comprehensive evaluation for trauma. Other pathological
conditions are described below:

1) Theleft parietal exhibitsslight, active, ectocranial
porosis.
The thoracic vertebra has moderate lipping on the
margin of the centrum. The neural arch also exhibits
slight devel opment of ligamentum flava.
Thelateral portion of theleft clavicle exhibitsawell-
healed fracture.
The left glenoid fossa shows expansion and lipping
along the margin. The left distal humerus has slight
osteoarthritic lipping on the margin and the joint
surface.
The left patella and the Achilles attachment of the
right calcaneus have small enthesophytes.
Theright tibiaexhibits moderate healed periostitis
on the anterior middle third shaft.

2

3

4

6

41RF1-BP16-083A

From a Sort

Thisindividual is an adult female, aged 18 to 22 years, of
Native American ancestry. This buria is fragmentary and
the material was sorted from the disturbed elements found
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above 41RF1-16-093. The elements appear to have been
redeposited after the interment of the primary burial. The
excavation of the burial featurefor 41RF1-16-093 probably
disturbed thethreeindividual sthat represent Burial 83. The
skeletal elements were sorted based on size, color, and age
of the bones. In general the bone is in fair condition, but
extremely fragmentary.

Age

The age estimate of this individual is based on epiphyseal
closure, auricular surface morphology, and dental attrition.
Theauricular surface morphology is consistent with aPhase
1. Vertebral epiphysed ringsare actively fusing in thelumbar
and thoracic vertebrae, and the epiphyseal line of the distal
ulnaisstill evident. Dental attritionisslight onthe posterior
teeth. These characteristicsare consistent with anindividual
between 18 and 22 years.

Ancestry

The ancestry of this individual is estimated as Native
American. The teeth are large with a slight shovel on the
central incisor. A small squatting facet is present on the
distal tibia. These traits are characteristics of Native
American populations.

Sex

The sex estimate is based on the overall small size of the
postcranial skeleton and pelvic morphology. The auricular
surfaceisdightly raised and subpubic angleisobtuse. These
characteristics are consistent with female individuals.

Dentition

Theteeth of thisindividual arewell represented. Tooth wear
ranges from slight to moderate from the posterior to the
anterior teeth. Fragments of the alveolar bone are present,
but these sections could not be correlated to specific teeth
dueto thelack of tooth roots. Calculusvariesfrom moderate
to coalesced deposits. No dental caries or abscesses are
present. The upper right second premolar and second molar
display small enamel fractures.

Functional Morphology
Small squatting facets are present on the anterior distal
right tibia.

Pathology
Slight cribraorbitaliaisevident ontheorbital roof. Thearea
is expanded and displays slight porosity.
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41RF1-BP16-083B

From a Sort

Thisindividua isachild aged 10.5 to 11.5 years. Sex and
ancestry are unknown dueto theincomplete and fragmentary
nature of this burial. This burial was greatly disturbed in
thisburial feature. The skeletal elements were sorted based
on size, color, and age of the bones.

Age

Age is based on the development of the left mandibular
second premolar and stage of development of the postcranial
elements. The tooth exhibits % root formation and suggests
anageof 10.4 years. Thevertebrae exhibit fusion of the neura
arches to the centra, and the epiphyseal rings are not in
evidence. The incomplete sacral elements are immature yet
aremoderatein size. Theleft proximal tibia epiphysisremains
unfused, however the bone is moderate in size and is larger
thanthe proximal tibiae belonging to 41RF1-BP16-060B.

41RF1-BP16-093

This individual is an adult male, aged 30 to 40 years, of
Native American ancestry. The burial represents a primary
interment. The commingled remainsof Burial 83 were placed
on top of thisindividual . The cranium and right upper limbs
were disturbed by Burial 83, suggesting that 41RF1-BP16-
093 was partially or completely skeletonized prior to the
deposition of Burial 83. In general, the bone is in good
condition, but fragmentary.

Age

The age estimate of thisindividual isbased onthe available
pelvic indicators, the degree of osteoarthritic activity,
epiphyseal closure, and dental attrition. The pubic
symphysisclassifiesasaTodd Phase 8 and a Suchey-Brooks
Phase 4. The auricular surface morphology is consistent
with a Phase 3. These characteristics are consistent with an
individual between 30 and 40 years.

Ancestry

Theancestry of thisindividua of thisindividual isestimated
as Native American. The overall postcranial morphology is
robust. The teeth are heavily worn and large, which are
genera characteristics of Native American populations. The
robust postcranial remains are consistent with historic
descriptions of Karankawamales.

Sex

The sex estimate is based on the overall robustness of the
postcrania skeleton and pelvic morphology. The auricular
surface is flat and not raised. The vertical diameter of the
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humerus head is 48 mm and the maximum diameter of the
femora head is 48 mm. Both dimensions fall within male
ranges.

Dentition

Theteeth of thisindividual arewell represented. Tooth wear
ranges from moderate to severe attrition from the posterior
tothe anterior teeth. Alveolar boneismissing and amajority
of thetoothrootsare fragmentary. Caculusvariesfrom flecks
to heavy deposits. One large root caries is present on the
maxillary right second molar. Thelesion penetratesthe pulp
chamber.

Functional Morphology

Small squatting facets are present bilaterally on the anterior
distal tibiae. Overall, the individual is robust and muscle
attachments are well-devel oped.

Pathology

Ectocrania porosity is present on the squamous portion of
the occipital and parietals. The porosity is restricted to the
areasuperior and posterior to thetemporalisfascia. Extensive
mild osteoarthritic activity isevident on upper appendicular
elements. Mild margina articular osteophytes are present
on theleft distal humerus, the proximal and distal radii and
ulnae, and theright carpal bones. Slight eburnation ispresent
onthearticular surface of theright distal ulna. Slight surface
porosity is present bilaterally on the proximal radii and on
the distal left humerus. Vertebral pathology includes mild
marginal lipping and porosity on the lumbar vertebrae and
the sacral promontory.

Extra Elements
1) Onelower premolar from an adult.

Burial Feature 17

41RF1-BP17-062

Thisindividual isamale, aged 30-45 years(code 24), possibly
of Native American ancestry. The individual represents a
partialy disturbed primary interment. Most of the elements
from the upper thorax and cranium of this individual are
missing. The buria is extremely fragmentary but in fair
condition.

Age

All the primary ageindicators of the pelvisand cranium are
absent. The sacral elements and vertebral centra are
completely fused. Dental attrition is moderate. Slight
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osteoarthritic lipping is evident in the knee joints but not
the elbow joint. This pattern is consistent with an adult
between 30-45 yearsold.

Ancestry

Morphological evidence of ancestry islimited dueto extreme
fragmentation. The lower lateral incisor and canine exhibit
moderate lingual shoveling, which is more frequently
documented in Native American populations.

Sex
The overall size of the skeleton is large with moderately
robust lower limbs. No primary sex indicators are available.

Dentition

Dental remains are limited to four loose teeth. All teeth are
moderately worn with moderate to heavy calculus deposits.
The wear pattern is consistent with an edge-to-edge
occlusion pattern.

Functional Morphology

A small articular facet (8.5 mmin diameter) on the posterior
surface of the femoral neck is roughened and raised from
the neck. Thisfacet may result from contact with the capsular
ligament.

Pathology

Mild marginal osteoarthritic lipping is present on the distal
femur bilaterally, the right patella, and the proximal right
tibia. The proximal tibia shafts are expanded and healed
periosteal lesion are evident on the fibulae. No localized
periosteal deposits or sclerotic surface plagues are present
on the tibiae. The proximal shaft is simply enlarged with
normal compact bone thickness. The surface exhibits fine
porosity with dlight striations.

Extra Elements
1) Older adult maxillary premolar.
2) Subadult neural arch.
3) Adult coccyx.

41RF1-BP17-FO1L

(was associated with 41RF1-BP17-062)

This element represents the proximal shaft of aleft femur.
The shaft isfrom an adult with thick cortical bone and well-
developed trabeculae. The shaft exhibits a perimortem
fracturein theintertrochanteric region. In general, the break
is comminuted with oblique fracture lines. The element
consists of nine bone fragments but numerous pieces are
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missing postmortem. Galloway classifiesthistypeof fracture
as a “subtrochanteric fracture with butterfly segments’
(1999:174-179; following the classification system of
Seinsheimer [1978]). Thesetypesof fracturestypically result
axia loading of thefemur or from“ direct lateral force applied
to the upper thigh” (Galloway 1999:177). Often thesetypes
of fractures occur dueto afall or high energy impact.

41RF1-BP17-070

A mostly complete skeleton of anewborn infant represents
this buria. The bone is moderately well preserved and is
light to dark brown in color. Age is estimated based on the
length of the maximum length of theleft tibia (69 mm). This
individual is unremarkable with regards to pathol ogy.

41RF1-BP17-071

From a Sort

This individual is an infant, aged 2-4 years (code 04), of
indeterminate ancestry. The material was sorted from the
disturbed elementsfound around 41RF1-17-062. The burial
isvery fragmentary and consists of afew cranial fragments,
numerous deciduous teeth, and several permanent tooth
crowns. The skeletal elements were sorted based on size,
development, and color. In general, the bone is in fair
condition, but extremely fragmentary.

Age

The age estimate is based on dental development. Eight
deciduousteeth are present. Theseteeth arefully developed
and in occlusion. Six permanent partial tooth crowns are
al so present. These teeth represent mandibular incisorsand
canines. The crowns of the permanent incisorsare complete
(Crc, code 6). The crowns of the canine are three-quarters
complete (Cr %, code 5), which correlates to an age of 2.9
years. The dental development is consistent with an
individual 2.5t0 3.5yearsold.

Ancestry
The ancestry of this individual is indeterminate. The
deciduous incisors exhibit dight lingual shoveling.

Dentition

The deciduous teeth are in good condition with slight
occlusal wear. Calculus deposits on the teeth are dight.
Linear enamel hypoplasias are evident at the base of the
crowns of the mandibular canines. The crowns are not
complete and these defects may represent stress episodes
just prior to death. Enamel pit defects are present on the
lateral mandibular incisors.
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Pathology

Slight cribraorbitaliais present intheleft orbit. Theboneis
damaged, but slight surface porosity without bony
expansion is evident around the margins near the
supraorbital border.

41RF1-BP17-074

From a Sort

Thisindividual is a child, aged 9 to 11 years, possibly of
Native American ancestry. The material was sorted from the
disturbed skeletal e ementsfound around 41RF1-17-062. The
buria is very fragmentary, and material consists of a few
cranial fragments, teeth, and alimited number of postcranial
elements. The skeletal elements were sorted based on size,
development, and color. In general, the bone is in fair
condition, but extremely fragmentary.

Age

The age estimate is based on dental development. Tooth
development is observable on three mandibular teeth. The
roots of the mandibular canine and second molar are ¥
complete. The crown of the mandibular third molar is %
complete. The dental development is consistent with an
agefrom9to 11 years.

Ancestry
The ancestry of this individual is based on dental
morphology. The lateral central incisor exhibits marked
shoveling.

Dentition

The represented teeth are in good condition with slight
calculus deposits and no carious lesions. Occlusal wear is
dlight on the first molars. The enamel of the right first
mandibular is chipped on the buccal surface.

41RF1-BP17-078

This individual is an adult male, age 30-34 (code 23), of
possibly Native American ancestry. The individual was
defined as a disturbed burial identified by a scatter of
elementslocated around 41RF1-BP17-079. Theremainsare
fragmentary and very incomplete, with only the elements of
the left arm and shoulder region and portions of both legs
and feet. Thebonesrangein color from brown to yellowish-
brown, and root actionisevident. No crania or dental remains
are associated with thisindividual.
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Age

Ageis estimated by the pubic symphysis morphology and
genera condition of the skeletal elements. The right pubic
symphysis matches a Todd Phase 6, and the otherwise lack
of degenerative joint disease indicates a young adult.

Ancestry

Ancestry for thisindividual isestimated as Native American
due to the overall robusticity of the postcrania, which is
indicative of other Native Americansin this series.

Sex

Sex for thisindividual ismale, based on the morphol ogy of
the pubic symphysis and the overall robust nature of the
postcrania.

Functional Morphology

This individual displays an overall robusticity of the
postcrania. The clavicle displayswell-devel oped attachment
sites for deltoid and trapezius muscles.

The left humerus displays marked development of the
attachment sites for deltoid, teres major, latissimus dorsi,
and pectoralismuscles. Thelateral epicondylar ridgeisalso
well-developed showing the attachment of extensor carpi
radialislongus.

Pathology

Thisindividual hasslight devel opment of ligament flavaon
the vertebral arch of the third thoracic vertebra. Severe
osteomyelitisispresent on oneleft rib (# s3-10), most likely
resulting from a previous fracture, or series of fractures.
Thelesioniswidespread on therib with nine cloacae present
(seven located plural side, two exterior side) and signs of
moderate healing.

41RF1-BP17-079

Thisindividua is an infant, age newborn to 6 months, of
indeterminate sex and ancestry. The remains are mostly
complete, however the cranium is highly fragmented. The
color of thebone rangesfrom light brown to yellowish brown,
and thereisevidence of root action on some of the elements.

Age

Age was estimated by long bone and dental devel opment.
Dental formation of the first deciduous maxillary molar is
crown %2 and the second maxillary molar exhibits initial
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coal escence of the crown. Theseindicate an age of newborn
to 6 months.

Ancestry
The maxillary incisors exhibit moderately shovel shaping
indicating possible Native American ancestry.

Dentition

Nineidentifiableteeth were present for thisindividual. The
left maxillary first molar was crown %4, and amaxillary second
molar was crown initial and was unable to be sided.

41RF1-BP17-086

Thisindividual isan adult female, age 30-39 years (code 23),
of Native American ancestry. The individual consists of a
primary extended burial |ocated in the northern half of Burial
Feature 17. Numerous disarticulated elements are located
on the lower extremities. These elementswereidentified as
Buria 87 and 90.

Thisindividual isvery small and gracile. Theboneisinvery
good condition and well preserved. The cranium is
fragmented but well preserved, and the postcranial elements
are well represented. Surface color ranges from the typical
light to yellowish brown.

Age

The age estimate of thisindividual is based on epiphyseal
closure, auricular surface morphology, and general
degenerative joint disease. The medial clavicle epiphyses
and sacral bodiesare completely fused. Theauricular surface
morphology is consistent with a Phase 3. Slight marginal
osteoarthritic lipping is present on the distal femur and
patella. No vertebral degeneration is evident.

Ancestry

Theancestry of thisindividual isdifficult to determine. The
skeletal sizeisnot consistent with the morphological pattern
inthe Native American populations. The gracilefemoraare
platymeric. The tibia and talus lack sguatting facets. The
upper incisor exhibitsamarked shovel with an edge-to-edge
wear pattern. Overall, skeletal and dental morphology
suggest aindividual with Native American ancestry.

Sex

The sex estimate is based on the overall small size of the
postcrania skeleton and pelvic morphology. The auricular
surfaceisdlightly raised and subpubic angleisobtuse. These
characteristics are consistent with female individuals.
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Dentition

Complete dentition was present from this individual. The
two teeth show slight wear with moderate to heavy calculus
deposits. Carious lesions are present in the right maxillary
third molar and left mandibular third molar, and several linear
enamel hypoplasias are evident on the maxillary incisors.

Functional Morphology

The skeleton is very small. The attachment of the anterior
border of the deltoid muscle on the clavicleiswell marked.
The individual appears to have repeatedly hyperextended
her elbow. The posterior articular surface extends along the
lateral margins of the olecranon fossa of the humerus. The
lower limbsareunremarkable.

Pathology

The condition of the skeleton is excellent and severa
pathological conditionsareevident. Thisindividual exhibits
bilateral Brachymetacarpia and Brachymetatarsia of the
1st, 4th, and 5th metacarpals and the 4th metatarsal. The
right 5th metatarsal is shortened but the left element is
normal. These elements are short in comparison to the other
rays (Table IIA-10). The distal articular ends of the
metatarsals are flattened and irregular in the shortened
bones. Immature fusion of the distal epiphysis may have
reduced the overall length of these elements. The middle
phalanges of the 4th and 5th digits are also reduced as
compared to the middle phal anges of the 2nd and 3rd digits.
The expression of this disorder is highly variable in a
Japanese samplefrom Nagoya, Japan (Takayuki et al. 1986).
The pattern of reduction seen in this burial is consistent

Table 11A-10. Maximum length (in mm) of
Metacarpals and Metatarsals
from Burial 41RF1-BP17-086

Element L eft Right
MC1 28 28
MC2 53.5 55
MC3 53 52
MC4 34 34
MC5 30 30
MT1 51.5 52
MT2 59
MT3 55 --
MT4 42 41
MT5 51.5 43
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with only one individual from the Japanese study. Recent
research by Cervantes and colleagues (1988) suggests that
this disorder is frequently associated with individuas of
familial short stature (Cervanteset al. 1988).

The styloid processes of the ulnae are modified. The
processes are flattened and elongated. No osteoarthritic
changes are evident, but small articular facets are present
on the on the triquetral bones.

Mild marginal osteoarthritic lipping is evident on the distal
femoraand theright patella.

Extra Elements
1) Infant bones (5 fragments).
2) Adult carpal, metacarpals, and phalanges.

41RF1-BP17-087

From a Sort

This individual is an adult male, age 27-35 (code 22), of
possible Hispanic/Native American mixed ancestry. The
elements were associated with a scatter of bone located at
thefeet of 41RF1-BP17-086. Theindividual was sorted from
theremains of 41RF1-BP17-090 based on overall robusticity,
skeletal pathology, and the younger age of this individual
comparedto 41RF1-BP17-090.

Multiple perimortem cutmarks on the cranial vault indicate
thisindividua suffered atraumatic death. The remains are
well preserved, and most elements are complete. The color
of the bone is yellow to brown, and root action is evident.
Green copper staining is present on the fourth, fifth, and
sixth thoracic vertebrae. Unfortunately, disturbance of the
burial precludes clear association of artifacts.

Thisindividual a so displays unusual fractures on both the
left and right radius and ulna. The fractures appear to have
occurred when the bone was still fresh due to the spiraling
fracture pattern. Most likely, theindividual wasinterred asa
primary burial, and the fractures resulted from the original
exhumation of the remains soon after death.

Age

Age estimation is based on pubic symphysis morphology,
auricular surface features, and the incomplete fusion of the
epiphysis of the media clavicle. The pubic symphysisis
consistent with aTodd Phase 5+ and a Suchey-Brooks Phase
4. Theauricular surface morphol ogy is cons stent with Phase
3. All of these indicators suggest arange of 27 to 35 years
of age.
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Ancestry

Ancestry estimation is based on facial morphology, dental
morphology, and overall size of theremains. Themorphology
of thefaceis characterized by dightly retreating zygomatics,
slight recurvature of the zygomaxillary suture, and reduced
supraorbital ridge. Theinferior nasal border exhibitsanasal
sill. Slight shoveling is present on the lateral mandibular
incisor. The individual is of short stature as indicated by
long bones lengths, and the postcrania elements are robust
in nature. The combination of these traits suggests that this
individual is most likely of mixed Hispanic and Native
American ancestry.

Sex

Estimation of sex is based on the robusticity of the skeletal
elements. The cranial vault exhibitslarge mastoid processes
and well-developed supramastoid crests, moderate
development of the nuchal region, and large malars.
Postcranial development shows well-devel oped or marked
attachments for muscles (see Functional Morphology).
These features indicate thisindividual is male.

Dentition

The dentition for thisindividual isfairly well represented.
The mandibular dentitionismore complete than the maxillary
dentition. Theoverall wear islight onthe molarsand heavier
on the anterior dentition. Linear enamel hypoplasias are
present in several of the mandibular teeth including the
canines, right lateral incisor, and the right second molar.
Calculus deposits range from moderate to heavy on the
anterior dentition and light to moderate on the posterior
dentition.

Functional Morphology

This individual has a moderately developed postcranial
skeleton. The attachments of the shoulder and upper arm
muscles are well marked. The clavicle has a marked
attachment for the deltoid. The attachments of deltoid,
latissimus dorsi, teres major, and pectoralis major muscles
are well-developed on the humerus. The ulna has a
moderately developed interosseous crest.

Pathology

This individual appears to have been reatively hedthy as
indicated by absence of bone pathology. However, scalping
cutmarksare present on thecranial vault indicating traumatic
death. A total of eleven cutsare present with eight of the cuts
arranged in an arc on the frontal (Table I1A-11). This arc
extends from the left anterior temporal line reaching closeto
theright anterior temporal line. Direction of thecutsisdifficult
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to determine and thus not attempted here. Other arc shaped
cuts are present on the parietals near the lambdoidal suture.

Table I11A-11. Location and measurements of
cutmarkson burial 41RF1-BP17-087

Cut | Location [ Length (mm))
A frontal 15.1
B frontal 13.1
C frontal 2
D frontal 11.1
E frontal 119
F frontal 5
G frontal 10.7
H frontal 8.9
I left parietal 23.7
J right parietal 13.1
K right parietal 18.5

41RF1-BP17-090

From a Sort

Thisindividual isan adult male, age 35to 45 years (code 25),
of Native American ancestry. The individual consists of
disarticulated elements piled at the feet of 41RF1-BP17-086.
Two other individuals were identified in the mixed remains
including an adult male (41RF1-BP17-089) and an infant
(41RF1-BP17-094) with thisindividual. Thetwo adultswere
readily sorted based on overall size, bonetexture, and skeletal
pathology. This individual is very large and robust.
Numerous pathological changes are present, and some may
represent a treponemal infection. The bone is in good
condition and well preserved, but most elements are
fragmentary. Surface color ranges from the typical light to
yellowish brown.

Age

The age estimate of this individual is based on pubic
symphysis morphology, auricular surface features, and
general degenerative joint disease. The pubic symphysisis
partially represented. The surface morphology is consistent
with Todd’'s Phase 7 and Suchey-Brook’s Phase 4. The
auricular surface exhibitsatransitiona surfacetexturewith
atendency towards densification. Such a surface patternis
consist with Phase 5. Osteoarthritic activity is wide spread
in multiple joint complexes. Dental wear is quite heavy on
the anterior teeth and the molars. These characteristics are
consistent with an individual between 35 and 45 years.
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Ancestry

Ancestry is estimated based on morphology of the
postcrania elements as well as the dentition. The skeletal
size is consistent with the morphological pattern reported
for the local Native American Karankawa population. The
femora are platymeric. The tibia and talus lack squatting
facets. Dental attrition is marked with an edge-to-edge
pattern. Overall, skeletal and dental morphology suggest a
individual with Native American ancestry.

Sex

Sex for thisindividual ismale, based on the morphol ogy of
the pubic symphysis and the overall robust nature of the
postcrania, mandible and skull.

Dentition

The dental remains from this individual are fairly well
represented. Most alveolar structures are present, but these
are fragmented. Several anterior teeth have been lost
postmortem. Heavy dental wear is present on the anterior
teeth with moderate wear on the molars. Five molars exhibit
periodontal abscesses, and four anterior teeth have
periapical abscesses. The pulp chamber of the left central
maxillary incisor is exposed as aresult of occlusal wear. A
large periapical abscess is present on the labial surface of
the alveolus surrounding the tooth root, which exhibits
hypercementosis. Large periodontal lesions surround
several mandibular and maxillary molar roots. Two
interproximal grooves are present, and one is associated
with a periodontal abscess. The shape of both mandibular
condyles is irregular, and the temporomandibular joints
(glenoid fossa) show dlight erosion with margina lipping.
Themaxillary atriaexhibit mild sinusitiswith sclerotic bone
apposition and remodeled bony spicules.

Functional Morphology

Overdl, thisindividual is very robust. The deltoid muscle
attachments on the lateral aspect of the clavicle are marked
and well-developed. In addition, the humeri exhibit marked
muscle development for the attachment of the biceps, deltoid
and triceps.

Pathology

Numerous pathological lesionsare present in thisindividual.
Vertebral osteophytes are present on the anterior margin of
thefifth lumbar centrum and in the upper lumbar centra. The
upper thoracic series has sight marginal lipping along the
vertebral facets.
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In the upper limbs, the coronoid process of the right ulna
and the right radial head are fractured. The break is
incomplete and well-healed. In the radius, the fracture line
bisects the radial head. The fracture separated more on the
lateral half of the head. The primary force was directed at
the posterior half of the head, which would have been in
contact with the humerus. The ulnafractureislimited to the
anterior third of the coronoid process. The fracture lineis
semilunar shaped and has resulted in slight marginal
osteoarthritic lipping of the joint. The proximal head of the
first right metacarpal and possibly theright trapezium exhibit
heal ed fractures. Severetraumainduced osteoarthriticlipping
surroundsthe trapezium-first metacarpal joint, and thejoint
surface is eburnated. Osteoarthritic lipping and surface
eburnation is present on two hand phalanges at the proximal -
middle joint resulting in a reduced range of motion. These
fractures appear to be the result of one incident, possibly a
fall impacting on the thenar eminence of the hand with the
arm in a pronated position. The impact force would have
been directed up the radius and to alesser degree the ulna
resulting in the fractures in the elbow.

Mild marginal osteoarthritic lippingispresent on the proximal
ulnag, distal humeri, the glenoid fossa of the left scapula,
and the left patella.

Marked periosteal expansionis present onthefemora, tibiae
and to alesser extent the fibulae. Activity in the femorais
restricted to the distal third of the shaft. On the right side,
periosteal lesions begin 5.5 cm from midshaft. On the left
femur, activity ispresent at 4.0 cm from midshaft. Activity in
the tibiais present on all shaft surfaces. Periosteal lesions
in the fibulae are limited and are typically near the
interosseous crest. In all cases, the lesions are healed, and
the areas show sclerotic surface deposits or plagues. On
both femora, surface apposition is well defined with
approximately 1 to 2 mm of bony expansion fromthe original
lamellar/periosteal surface. These lesions indicate a long-
term systemic infection in this individual. The activity
pattern is consistent with atreponemal infection. However,
crania lesions (e.g., caries sicca) are absent.

Extra Elements
1) Occipital fragment from an adolescent/young adullt.

41RF1-BP17-094

Thislate-term fetusisrepresented by two cranial bones, the
left scapula, three left and five right partial ribs, both ilia,
and most of the long bone diaphyses. The very young age
precludes determinations of sex and ancestry. All elements
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present show moderateto severe pathol ogical changesfrom
systemic infection, possibly congenital syphilis.

Age

Age is based on the lengths of the diaphyses of the radius
(39 mm), ulna (44 mm) and femur (59 mm). These
measurements correspond with a gestational age of
approximately 8-9 lunar months.

Pathology

The long bones show pronounced thickening of the
diaphyses due to formation of an abnormal layer of
subperiosteal woven bone. These changesare evident along
the entire circumferences and lengths of the diaphyses.
Postmortem loss of some of this woven bone allows direct
measurement of the thickness of this layer relative to the
underlying cortical bone. These thicknesses range between
1.8t0 2.8 mm. Medullary cavities are represented by small
channels due to internal apposition and stenosis. Even the
ribs show subperiosteal bone formation.

Changes observed in infant skeletons due to congenital
syphilis include “multiosseous, usually symmetrical,
circumferential deposition of subperiosteal bone on the shafts
of long bones. The trabeculae of this bone deposit often show
aradid arrangement” (Ortner and Putschar 1985:198-199).

Burial Feature 18

41RF1-BP18-061

This individua is an infant aged newborn to six months
(code 01) of indeterminate sex and ancestry. The extended
articulated buria is the only individual identified in this
feature. The remains are highly fragmentary, and fairly
complete. The color of the remains ranges from yellow to
brown, and root action is evident.

Age

Age for this individual is based on dental formation. The
mandibular first molar iscrown %2 complete (code 03), which
corresponds to an age of .175 year.

Burial Feature 19

41RF1-BP19-064
This individua is an infant aged newborn to six months
(code 01) of indeterminate sex and ancestry. Theskeletonis
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fragmentary and had been disturbed by the interment of
Buria 41RF1-BP19-065. Thecolor rangesfrom light to medium
brown. No completelong bone diaphyses or dental remains
are present. A section of the femur midshaft is greater than
75 mminlength suggesting an age of newborn to six months.
No pathological lesions are evident in thisindividual .

41RF1-BP19-065

This individua is an infant aged newborn to six months
(code 01) of indeterminate sex and ancestry. The skeletonis
mostly complete and somewhat fragmentary, and the color
ranges from light to medium brown. The age of theinfantis
based on dental development of the mandibular deciduous
canines and right deciduousfirst molar. Dental development
places this infant closer to newborn than older. The left
radius hasalength of 55 mm, which alsoindicatesanewborn
to six month old infant. The elementsare unremarkable with
regard to pathology.

Burial Feature 20

41RF1-BP20-002

Thisindividual isan old adult, age 60 or greater (code 29), of
European or non-Native American ancestry. Theindividual
is probably male. The burial consists of a single extended
primary interment. Several bone fragments from an infant
are associated with this person. The burial featureislocated
inthemiddle of theburial area. The upper thorax and cranium
were exposed during backhoe trenching at the site. These
elements were removed, and the remaining portions of the
burial wereremoved during later excavations. Copper beads
and cloth fragmentswereidentified with theburial. Thebone
is in good condition, but all elements are extremely
fragmentary. Surface color ranges from the typical light
brown to dark brown/black. Numerous pathological lesions
are evident in thisindividual. The pattern of lytic lesionsis
consistent with a relatively rare hemopoietic disorder,
Multiple Myeloma or possibly metastatic carcinoma.
Numerouslytic lesions develop in the bone marrow spaces,
gradually enlarge, and destroy the surrounding bone.
Multiple myelomamorefrequently occursin malesand older
adults (over 50 years).

Age

The age of this individual is based on the assessment of
available primary and secondary indicators. Primary
indicatorsinclude the pubic symphysisand auricular surface
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of the innominate. Secondary indicators include general
patterns of oral health, cranial suture closure, degenerative
joint disease, and a general assessment of bone density. A
partial pubic symphysisexhibitsarelatively flat symphyseal
face and complete rim, which are consistent with Todd's
Phase 8. The partial auricular surface has a coarse surface
with occasional dense patches. This pattern is consistent
with aL ovejoy Phase 5. The pattern of secondary indicators
suggests an older individual. All of the indicators indicate
an age of 60 years or older.

Ancestry

Ancestry estimation is quite difficult in thisindividua due
to the extreme fragmentation. However, several indicators
are present that may be evaluated. Theoral health and dental
condition of this individual is not typical of Native
Americansin thisseries. The mgjority of the teeth werelost
antemortem, and the remaining teeth are heavily worn and
coated in calculus. One side of the inferior nasal border is
present and exhibits arelatively sharp sill and nasal spine.
These features indicate a non-Native ancestry. However,
the femur is moderately platymeric, which suggests Native
ancestry. Considering all of thesetraits, ancestry isestimated
as possibly European or non-Native.

Sex

The primary sex indicatorsare absent inthisindividual. The
secondary sex indicators, such as the cranium, are quite
variablein overall morphology. The orbital marginisblunt,
but the supraorbital region is quite gracile. The temporal
and occipital regions are robust. Postcranial robusticity is
moderate with well marked muscle origins and insertions.
Based on this pattern the sex of thisindividua is estimated
to be a probable male. Metric analysis may yield a better
estimate of sex.

Dentition

Thedentition and alveolar structuresare poorly represented.
The facial area in generd is extremely fragmented. The
anterior left maxillary teeth have been lost antemortem. The
right alveolusis absent, but the right canine and two molars
are present. Large carious lesions are present in the first
and second right upper molars. Theleft maxillary molarsare
encased in calculus with severe aveolar resorption. The
mandibular antimeres of theleft maxillary molarsaremissing
antemortem. Interproximal caries are present in two lower
incisors and the left mandibular canine. Interproximal
groovesare present onthe mesial surface of the mandibular
right second premolar and maxillary right canine.
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Functional Morphology

Overall the muscular development is moderate to slight.
Several muscle originsand insertions exhibit small tolarge
enthesophytes. The pattern of these bony growths is
consistent across al elements.

Pathology

Several pathological conditions or changes are evident in
these remains. The various conditions include evidence of
cancer with concomitant anemia, degenerativejoint disease,
and healed fractures.

Numerous small cavitations are evident on the endosteal
surfacesand cortical cross-sections of all major long bones.
The osteolytic defects exhibit no marginal osteoblastic
reaction. Typically, this pattern of osteoclastic reactionsis
associated with multiple myeloma (MM), or possibly
metastatic carcinoma (given the variation is lesion size).
Ortner and Putschar (1985:264) describemyedomaas* ahighly
malignant tumor of the plasmacells, usually arisinginaarea
of hemopoietic bone marrow.” The distribution of thelytic
defects is consistent with this description. Scalloped areas
and small cavitations are present on the endosteal surface
of thehumerus, radius, ulna, proximal femur, tibia, and fibula,.
The vertebral and rib elements are extremely fragmented,
and presence of lesions on these elements is unknown.
Defects in the right humerus are large, with a maximum
diameter of approximately 35 mm. Cavitations evident on
the radiographs of the other long bones are smaller with
diameters ranging from 2 to 20 mm. Two to three possible
defectsarevisiblein theradiograph of thefragmentary cranial
material. These lesions are restricted to diploé and have not
expanded to the ecto- or endo-cranial bone layers.

Moderate cribra orbitalia is evident in both orbits. The
development of cribra is consistent with a diagnosis of
multiple myeloma, which affects the bone marrow spaces.
[Tumors enlarge and fill bone marrow spaces of the major
long bones resulting in anemic levels of red blood cells]

Bony enthesophytes are present at numerous major muscle
attachment locations. M oderate bone deposits are evident
at theradial tuberosity, ischial tuberosity, iliac crest, anterior
surface of the patella, tibial tuberosity, soleal line, and
calcaneus. Other minor muscle attachment sites show small
bony exostoses. Two thoracic vertebrae are ankylosed and
the sacroiliac joint is bilaterally fused at the apex.
Degenerative Joint Disease (DJD) is present in all major
joints. Slight to moderate marginal lippingisevident inthese
joints. Bilateral moderate surface eburnation is present on
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the distal ulna, which correlate to facets on the lunate. The
ulnae appear elongated relative to the radii with minimal
contact between the distal aspects of the two elements.
Contact between the lunate and ulnamay berelated to trauma
to wrist joints. The right distal radius is severely modified
with extensive marginal lipping

The third and fourth right metatarsals exhibit healed
fractures. The fourth metatarsal shaft is dightly expanded
and bowed. The cortical boneisgreatly reduced ascompared
to the unfractured left fourth metatarsal. The distal
articulation of the third metatarsal is greatly expanded as a
result of afracture near thejoint. Moderate marginal lipping
and surface porosity is evident on the joint surfaces.

Mild healed periostitis is present on the right tibia shaft.
Sclerotic bony deposits are present on the anterior and
lateral surface of the shaft. All the lesions are healed.

Extra Elements
1) Remainsof aninfantincluding aproximal left ulna
(became 41RF1-BP20-UOLL), rib fragments, severa
vertebral neural arches.

Burial Feature 21

41RF1-BP21-069

Thisindividual isarobust adult male, aged 35-40 years(code
24) of Native American ancestry. The burial is nearly
completeand well preserved. Thelong bonesareall present
and nearly complete. The color of the remains ranges from
yellow to brown, and root action is evident. Rust colored
stains are present on three thoracic centra.

Age

Age for this individual is based on auricular surface
morphology, degenerative skeletal changes, and dental wear.
The auricular surface morphology is consistent with Phase
4, which correspond to an age of 35-40 years. Slight
degenerative changes in the vertebra and major joints are
consistent with an adult 30-40 years. Ossified costal cartilage
is present with the remains suggesting an older age.
Antemortem tooth | oss, occlusd attrition, and dental disease
are extensive which is consistent with an older adult.

Ancestry

Theancestry of thisindividual isprobably Native American.
Thefacial structure suggestsanindividual with awidenasal
aperture and wide palate. These traits are not consistent
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with individuals of European ancestry. The skeletal sizeis
consistent with the morphological pattern reported for the
local Native American Karankawa population. The femora
are platymeric, but the tibia and talus lack squatting facets.
Dentad attrition is heavy with an edge-to-edge wear pattern
and shows severe dental disease. Overall, skeletal and
dental morphology suggest a individual with Native
American ancestry.

Sex

Sex estimation is based on the overall robusticity of the
postcranial remains, and the morphology of the pelvis and
cranium.

Dentition

The dental seriesiswell represented with the exception of
theafew maxillary alveolar fragmentsand six teeth. Dental
wear is moderate to heavy on the anterior teeth. The
mandibular molars are all missing antemortem, and the
maxillary molarsare moderately worn. Six maxillary teethare
abscessed, and large periodontal pockets surround the roots
of theright maxillary canine and maxillary left first premolar.
Interproximal root caries are present on themandibular lateral
incisors, and additional root lesions are present on an upper
premolar, upper molar and a lower premolar. Calculus
deposits range from moderate to coalesced on both the
maxillary and mandibular anterior dentition. Heavy calculus
is present on the maxillary molars with deposits extending
over the occlusal surfaces. Enamel chipping is evident on
themaxillary left canine and maxillary right first molar.

Functional Morphology

The postcranial skeleton is generally well-developed. The
mandibular ramus is robust and well marked. The humeri
display well-developed attachments for the rotator cuff
muscles and the pectoralis muscles. The lower extremities
exhibit well defined muscle attachments, but these sitesare
normal given the overall size of thisindividual.

Pathology

Skeletal pathological lesions include a vertebral anomaly,
general degenerative conditions, periogtitis, and a small
button osteoma. Spondylolysis of the fifth lumbar vertebra
ispresent. The posterior neural archiscompletely separated
through the lamina from the pedicles and transverse
processes. The separation has resulted in compression of
spinous process the forth and fifth lumbar vertebra. The
inferior margin of the forth spinous process has created a
articular facet on the superior surface of the fifth. The
angulation of the separated neural arch is almost
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perpendicular to the spine. The loose articulation between
thefifth lumbar and first sacral unit hasresulted in moderate
margina osteophytosisand intervertebral disk degeneration.
M oderate osteophytes extend from the centrum margins of
these two elements. The articular facets exhibit slight
marginal lipping. The exact etiology of spondylolysis
remains unresolved and is probably quite variable. Merbs
(1996) suggests that the defect is traumatically induced;
whereas, other researchers have suggested a significant
genetic component (Stewart 1956; L ester and Shapiro 1968).

Slight osteoarthritic changes are evident in several of the
major joints. Slight bilateral temporomandibular joint disease
is evident in the glenoid fossa of the temporal. The joint
surface exhibits dlight surface porosity. In addition to the
osseous changes associated with spondylolysis of the fifth
lumbar, dight marginal centrum lipping and dight eburnation
facet eburnation is present in the cervical vertebra. Slight
marginal centrum lippingispresent inthemid thoracic series.
Slight marginal lipping is present on the distal humerus,
proximal ulna, patella, and proximal tibia

A small button osteoma is present on the superior portion
of the occipital squamous. The osteomameasures11 mm by
9mm, anditis1 mm high.

A periosteal lesion is present on the midshaft of the right
tibia. The reaction islocalized and healed encompassing a
45 mm section of the medial shaft.

41RF1-BP21-075

From a Sort

Present are the nearly complete remains of afemale, 20-29
years (code 21) of possible Native American ancestry. The
remains are highly fragmented due to postmortem damage.
Missing elements include the left innominate, |eft patella,
left talus and calcaneus, and severa ribs from both sides
and vertebrae. Other than postmortem damage, the
preservation of the remainsisfairly good.

Age

Estimation of ageisbased on morphological changesinthe
auricular surface and the overall condition of the remains.
The partia auricular surface is consistent with a Phase 2,
providing an age range of 25-29 years. This age range was
lowered by the overall youthful appearance of the remains.
Thetrabecular boneis dense and compact, asisthe cortical
bone. Slight degenerative joint disease over the entire
skeleton. Slight dental wear exhibited by the teeth of this
individual also corroborates the age estimate.
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Ancestry

Estimation of ancestry was complicated by the lack of a
complete skull. The best markers of ancestry are found on
the cranial and facial elements, these elements were highly
fragmentary and/or missing for this individual. This
individual isestimated as apossible Native American based
on palate and mandible shape and the presence of shovel-
shaped incisors.

Sex

Sex is estimated as female based on morphology of the
innominate, cranium, and femur head diameter. Theauricular
surface is elevated and displays a preauricular sulcus. The
cranial remains exhibit small mastoid processes, and the
shape and size of the mandible are indicative of females.
Similarly, the femur head measures 40 mm in diameter
indicating theindividual wasfemale.

Dentition

Thisindividua exhibitsvery littlewear and few dental caries.
Caries present are located mostly on the occlusal or buccal
surfaces of the maxillary right second molar and left first
molar, and mandibular right first molar and all left molars.
Calculus deposits range from low to moderate.

Thisindividual has aretained deciduous caninein theright
maxilla. The retention of this tooth appearsto have altered
the devel opment of theright anterior teeth. The appearance
of the alveolar bone suggests the right maxillary incisors
are congenitally missing.

Pathology

Thisindividual exhibitsmild arthritic changesmainly inthe
[eft temporomandibular joint (TMJ) and thevertebral column.
The left TMJ exhibits mild porosity on the surface of the
joint, and the mandibular condyles have not been affected.

The cervical, thoracic, and lumbar vertebrae display mild
porosity on the centra surfaces, and the thoracic vertebrae
have mild lipping on the margins of the centra. The right
acetabulum also displaysmild lipping of thejoint surface as
does the distal right femur.

41RF1-BP21-076

From a Sort

An adult female, aged 30-35 years (code 23) of Native
American ancestry is represented. The buria is identified
as aprimary interment disturbed by 41RF1-BP21-069 and
41RF1-BP21-075. Theremainswere commingled with those
of the41RF1-BP21-075. Theindividua swere sorted based
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on differencesin size and color of the remains. Thisfemale
isrobust and mostly complete. The remains range in color
from yellow to brown, and root action is evident on most
elements.

Age

Age for this individual is based on auricular surface
morphology and general cranial suture closure. The right
and left auricular surfaces are consistent with Stages 3-4
indicating arange of 30-40 years. The sagittal and coronal
sutures are greater than 50 percent closed ectocranially and
obliterated endocranially.

Ancestry

Ancestry is estimated as Native based on the presence of
shovel-shaped incisors, platymeric femora, and slight
squatting facets.

Sex

Sex estimation isbased oninnominate, cranial morphol ogy,
and femoral head diameter. The greater sciatic notchiswide,
a deep preauricular sulcus is present, and the auricular
surfaceis elevated. The supraorbital ridge is dight, orbital
marginsare sharp, and thesmall mental eminenceisrounded.
The femur head measures 41 mm in diameter. All of these
traits suggest the sex as female.

Dentition

This individual displays light to moderate wear, with the
heaviest wear occurring on the maxillary and mandibular
incisors. Calculus deposits range from slight to heavy
coalescence of deposits, with the heaviest deposits on the
maxillary and mandibular incisors and canines. Thereisno
evidence for any abscessing dentition. Linear enamel
hypoplasias occur on the maxillary lateral incisors.

Theroot of theright central maxillary incisor hasafracturein
itsapical third. The tooth crown and remaining two thirds of
the root had been supported by the surrounding gingivaand
periodontal ligament. The fracture is similar to the break
evident in 41RF1-BP02-006, but thetoothin 41RF1-BP21-076
appears to have been held firmly in place. The tooth root is
not eburnated. No collateral tooth fractures are evident
indicating alocalized traumatic force directed at theincisor.

Functional Morphology

Thisindividual displays moderate devel opment of thenuchal
region and attachments for the masseter muscles on the
mandible and zygomatic. The postcranial skeleton reveals
overall marked development of muscle attachments. The
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clavicle shows marked attachment for trapezius, pectoralis
major, and deltoid muscles. Theright humerushas moderate
development of the attachmentsfor deltoid, triceps brachii,
latissimus dorsi, pectoralis major, and brachio radialis
muscles. The radii display enlarged interosseous crests,
radial tuberosities, and attachments for pronator teres on
the muscles. The ulnae have enlarged interosseous crests,
attachments for abductor pollices longus, pronator
quadratus, and brachialis muscles.

The ilia show marked development of the gluteal
attachments. The femora exhibit marked attachments for
gluteus maximus, medius, and minimus, and adductor longus,
brevis, and magnus muscles. The tibiae have moderately
developed attachments for the soleus muscles, and the
interosseous crests are enlarged on the tibiae and fibula.

Pathology
Evidence of traumatic injury to the maxillary right central
incisor is discussed in the dental section.

Thisindividual displays slight healed localized ectocranial
porosis of the left and right parietals. Slight marginal
osteophyte formation is present on the vertebral body
marginsof the 10th, 11th, and 12th thoracic vertebrae. Slight
porosity is present on the margin of the proximal humerus.

Burial Feature 22

41RF1-BP22-001

Thisindividual isan adult female, aged 20-24 years (code 21)
of possibly NativeAmerican ancestry. Theburial isidentified
as primary with some posthumous shifting of the elements of
the left side. Postmortem chop marks are evident on the
cranium and long bones indicating that this individual was
dightly disturbed historically. Thegenerd color of theremains
ranges from yellow to brown, and root action is evident.

Age

Age estimation is based on medial clavicle fusion, pubic
symphysis, and auricular surface morphology. The medial
clavicleispartially fused which suggestsan ageinthe early
twenties. The pubic symphysis is a Todd Phase 3 and a
Suchey-Brooks Phase 2 indicating an age of 22-24 years.
Theauricular surfaceis consistent with aPhase 1 suggesting
an age of 20-24 years. All of these indicators are indicative
of an agerange of 20-24 years.
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Ancestry

Ancestry is possibly Native American based on the marked
platymeria of the femora and moderate shoveling of the
mandibular lateral incisor. Also, the marked development
and robusticity of this individual is consistent with other
Native Americansin this series.

Sex

Estimation of sex is based on innominate morphology and
femoral and humeral head diameters. The ventral arc,
subpubic concavity, subpubic angle, ischio-pubic ramus
ridge, greater sciatic notch, preauricular sulcusand elevation
of the auricular area are all consistent with female
morphology. The mental eminence is small and rounded,
and the femoral and humeral heads measure 42 mm in
diameter. Thesetraitsareindicative of afemale.

Dentition

Eleven teeth are missing postmortem. Theteeth present are
in relatively good condition, and calculus deposits range
from flecksto heavy. The maxillary |eft lateral incisor exhibits
an abrasion onthe occlusal surfacethat iscommonly referred
to as a “Tailor’s Notch.” The mesial lingua cusp of the
maxillary right third molar has been broken.

Functional Morphology

The nuchal area of the occipital and the mastoid processes
aremoderately developed. Thisindividua displaysan overall
markedly developed postcranial skeleton. The clavicle
displays marked development of the attachments for the
pectoralis major and deltoid muscles. The humeri show
moderate development of the deltoid attachments.
Development of interosseous crest on the radii and ulnae
ismarked.

The gluteal and adductor muscle group attachments on the
innominates and femora are marked. The femora display
marked platymeria. The lower legs exhibit developed
attachments for the soleus muscle and interosseous crests.

Pathology

Thisindividual displaysdight active widespread ectocrania
porosity on both parietals, and slight active localized
ectocranial porosis on the occipital.

41RF1-BP22-003

This individual is an infant, aged newborn to six months
(code 01) of indeterminate sex and ancestry. The skeletal
remainsare mostly complete but in afragmentary state. The
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burial is identified as an extended burial associated with
miscellaneous adult long bone fragments. Theindividual is
well-developed and robust for its age (see Functional
Morphology). The remains range in color from yellow to
brown, and plant root action is evident.

Age

Age for thisindividual is based on long bone measures and
dental devel opment. The humeri lengthsare 67 mm (left) and
68 mm (right). Theradii measure 54 mminlength, and thel eft
ulnais 64 mm in length. The left femur measures 77 mmin
length. All of these bone lengths fall in the newborn to six
months age category. The maxillary second molar was cusp
converged (code 02) corresponding to an age of newborn
(NB)-.15years.

Functional Morphology

This individual is very robust for its young age, and
development of sites of muscle attachment is apparent. The
humerus shows devel opment for the attachment of deltoid,
the radial tuberosity is developed, and the linea aspera on
the femora are devel oped.

Extra Elements
1) Adult 2nd or 3rd metatarsal.
2) Adult vertebral rib end (3-10).

41RF1-BP22-004

This individual is an infant, aged newborn to six months
(code 01), of indeterminate sex and ancestry. This burial
was located above Burial 41RF1-BP22-001. The skeletal
remains are mostly complete but are in avery fragmentary
state. Theremainsrangein color from yellow to brown, and
plant root action is evident.

Age

Agefor thisindividual isbased onlong bone measurements
and dental eruption. The long bone measurements areas
follows: femur = 69 mm, left tibia= 59 mm, right tibia= 60 mm,
and fibula = 59 mm. These bone lengths correspond to an
age of newborn to six months. Dental development is as
follows: themandibular canineisininitial cusp appearance,
the mandibular first molars are cusp convergence, and the
mandibular second molar isinitial cusp appearance. These
stages correspond to an age of newborn.

Extra Elements
1) Adult vertebral rib end from an upper rib.
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41RF1-BP22-005

This individual is an infant, aged newborn to six months
(code 01), of indeterminate sex and ancestry. The buria is
identified as a scatter of bones uncovered by the grade-all
trench. The skeletal remains highly fragmented and mostly
incompl ete. The bonesrangein color from yellow to brown,
and root action is evident.

Age

Age for thisindividual is based on dental formation of the
mandibular dentition. The mandibular canineiscusp initial
(code 01), the first mandibular molar is cusps converged
(code 02), and the second mandibular molar is cusp
converged (code 02). These stages combined to give an
ageof NB-.15years.

Pathology

This individual displays slight woven bone formation on
the occipital, parietal, and temporal portionsof the cranium,
several of the plural rib surfaces, the left humerus, and the
femora. Slight expansion of the outer cortex of these areas
of the skull is seen in conjunction with the woven bone
formation on the femora and the humerus. The periosteal
reaction on the ribs and is characterized by woven bone
formation which occurs on costal grooves. The effected
cranial portions display woven bone formation that exceeds
what is expected in normal growth. This can be interpreted
as a systemic periosteal reaction.

Extra Elements
1) Adult right rib fragments.

41RF1-BP22-028

Thisburial isvery fragmentary and incompl ete. Because of
thefragmentary condition, sex isestimated aspossible male
based on a small fragment of the pubic ramus. Age is
determined only to be young adult. Only fragments of
elements from the left side on the body are present. The
bone is light brown to orange in color and exhibits some
plant root damage.

A small flat and curved lead fragment is associated with the
pelvic fragments. This lead piece measures approximately
20 mm by 14 mm. Thisburial had alead ball associated with
the pelvic areaduring excavation.

Dentition
Eight mandibular teeth are associated with the remains. No
alveolar structures are present. Calculusdepositsrangefrom
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flecks to heavy. The anterior teeth exhibit the greatest
amount of calculus deposit.

41RF1-BP22-028A

From a Sort

Thisindividual isan infant (newborn to 6 months) that was
commingled with 41RF1-BP22-028. Ageis estimated based
ontibialength. The sex and ancestry areindeterminate. The
lower legs, the right distal third of the femur, represent the
burial. The bones are adark brownin color.

41RF1-BP22-077

Present are the nearly complete skeletal remains of amale of
probable Native American descent aged 45-49 years (code
26). Overall preservation is good, although most elements
exhibit postmortem damage. Missing dementsarelimitedto
the left first and twelfth ribs, the seventh cervical, six
thoracic, and two lumbar vertebrae.

Age

Age estimation is based on cortical and trabecular bone
thinning, tooth wear, and presence of degenerative
alterations. Both the cortical and trabecular bone of thelong
bones exhibit thinning, indicating an older individual.
Similarly, theteeth of the maxillaand mandible display heavy
wear, suggesting the individual to be an older adult.
Degenerative alterations in the form of porosity and
osteophyte development at joint surfaces also supports the
age estimation of 45-49 years.

Ancestry

Ancestry was estimated to be probable Native American
based on morphological features of the cranial and
postcranial el ements. Although the cranial material ishighly
fragmented dueto postmortem damage, many morphological
traits commonly associated with Native American
populations can be appreciated. The zygomatics are flat
and projecting. Similarly, whenthefacia e ementsarerefitted
the face is relatively flat. The heavy wear to the teeth also
suggests the individual to be of Native American descent.
Postcranial elements also indicate a Native American
ancestry. The femora display pronounced platymeria, with
aplatymericindex score of 79.4, whereany scoreunder 85is
considered platymeric.

Sex
Estimation of sex isbased onthe overall sizeand morphol ogy
of the skeletal elements. The elementsaregenerally largein
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size with robust muscle attachments. The femoral heads
measure 48 mm in diameter, placing the individua in the
male range. The morphology of the skull, mandible and
innominatesalso indicatestheindividual ismale. The mastoid
processes are large and the supra-orbital margins are thick
and dull. Overall, the mandible is large and robust and
exhibits a relatively square mental eminence. The
innominates display a narrow greater sciatic notch. All of
these features are characteristic of males.

Dentition

Thedentitionisnearly complete, with only theleft maxillary
third molar missing. Most teeth are in occlusion, only the
first and second | eft maxillary teeth arelacking asocket due
to postmortem damage. All teeth exhibit heavy wear (Stages
4-7), with the mgjority of theteeth having at |east half of the
crown worn down. A flat plane of wear is common for most
teeth. Heavy calculus deposits are present on all of the
teeth.

The right mandibular first and second molars each have a
single small pit caries on the occlusal surface. Three
periapical abscesses are evident. The right maxillary first
premolar has abscessed, possibly the result of a fracture,
with perforation of the alveolar bone just superior to the
tooth. Postmortem damage to the area precludes
measurement of the perforation. The right first mandibular
molar has similarly abscessed with perforation of the
alveolar boneinferior to thetooth. The tooth remainsin the
socket, however, the surrounding alveolar bone is
noticeably altered and remodeled by the infection.
Specifically, alarge opening in the alveolar bone measuring
approximately 5 mm in diameter is located just below the
alveolar ridge and appears to be associated with the mesial
root. The left mandibular second molar has abscessed with
complete destruction of the surrounding alveolar bone.
Although the socket was destroyed by the infection, it
appears the tooth was held in place by the soft tissue and
neighboring teeth.

In possible conjunction with the abscess of the left
mandibular second molar, the distal aspect of the second
molar and the mesial aspect of the third molar exhibit an
interproxima groovejust below the cemento-ename junction.
Severd incidents of antemortem enamel chipping are also
present. Thebuccal surface of theright first mandibular molar
has a rather large chip from around the rim of the crown
missing. Thethird right mandibular molar hasan antemortem
chiponthedigtal-lingual surface, and theleft third mandibular
molar has an chip off the mesia surface enamel.
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Functional Morphology

This individual exhibits robust muscle attachment
morphology of the arm and leg elements consistent with
habitual lifting and walking. The humeri display pronounced
deltoid tuberosities, indicating prolonged and frequent
flexing of the shoulder or lifting of the arm. The lower arm
elements exhibit morphology and muscle attachments
suggesting robust muscle development. The right ulna
displays media bowing of the proximal shaft along with
superior-inferior elongation of the radial notch, which is
mirrored in the articular surface of the radia head. This
morphology is likely functiona rather than pathological,
and there is no indication of fracture or other pathology.
The morphology of the hip and leg elements indicates
extensive and habitual walking. Theleftinnominate displays
slight elongation of the acetabulum, while the right
acetabulum is not complete enough to assess. The femur
exhibits well-developed and pronounced muscle
attachments associated with muscles central in the motion
of walking. The gluteal tuberosities and greater trochanters
of the femora are large and well-developed. These are
attachments for the gluteal muscles, which abduct and
media rotatethehip during waking. Similarly thelineaaspera
of the femora are elevated and well-developed. Thisisthe
attachment sight of many musclesthat work to laterally rotate
the hip and extend the knee. Another feature associated
with this individual is a squatting facet on the distal left
tibia.

Pathology

This individual exhibits several different types of
pathological changesincluding infection, degenerativejoint
disease, and a congenital abnormality. The signs of a
generalized infection are healed patches of periostitis on
the femora and left tibia. The femora have healed mild
periogtitis on the posterior surface along the linea aspera
and onthe popliteal surface. Theleft tibiaalso exhibitshealed
mild to moderate periostitis on the posterior surface of the
mid and distal thirds of the shaft.

Degenerative changes are present at several joint surfaces.
The temporomandibular joint (TMJ) of the right temporal
bone exhibits mild porosity and erosion, and the right
mandibular condyle displays similar mild porosity. The
thoracic and lumbar vertebral elements exhibit osteophyte
devel opment. The upper thoracic (T3-T9) centradisplay mild
marginal osteophyte development, whilethe lower thoracic
(T10-T12) and lumbar centra have moderate marginal
osteophyte development.
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This individual also displays evidence of a congenital
abnormality. Congenital radioulnar synostosis of the
proximal |eft forearm (see Ortner and Putschar 1985:362) is
evident. This bony ankylosis of the radius and ulna has
resulted in the complete fusion of the elements at the site of
articulation between the two, with obliteration of the radial
head and deformity of the olecranon. The elementsfusedin
the pronated position, with the radius crossing the ulna
lateral to medial. The permanent pronation of the forearm
has resulted in well-developed muscle attachments of the
radius and ulna. The attachment for the pronator teres on
theradiusis especially well marked. The obliteration of the
radial head hasresulted in the expansion of theolecranonin
the medial lateral plane. The distal articulation surface of
the humerus has also been altered by the obliteration of the
radial head. The capitulum of the humerus appears to have
been remodeled out, and the trochlea has expanded to
accommaodate the olecranon.

41RF1-BP22-082

Thisindividual isan adult male, aged 30-39 years (code 24)
of Hispanic ancestry. Evidence of traumatic death is present
in the form of multiple cutmarks associated with scalping
(seePathology section). Theburial isidentified asaprimary
extended burial. Bone preservation is very good, and the
individual iswell represented. The remains range in color
fromyellow to brown, and plant root actionisevident. Green
copper staining occurs on the left os coxa resulting from
contact with copper buttons that were associated with the
buria.

Age

Age estimation is based on pubic symphysis and auricular
surface morphology and crania suture closure. The pubic
symphysis is consstent with a Todd Phase 7 and a Suchey-
Brooks Phase 5. The auricular surface is consistent with a
Lovegoy Phase 3. Theectocrania suturesrange from lessthan
50 percent to more than 50 percent closed. The endocranial
sutures range from partialy closed to obliterated. Based on
these observations, the age is estimated as 30-39 yesars.

Ancestry

Estimation of ancestry isbased upon the absence of shoveling
on theincisorsand platymeriaon the femora. A limited set of
craniometric datawere available and were applied to DISPOP,
acustom discriminant function analysis. Theresultsindicate
theindividual classifies close to European groups aswell as
close to Native American groups. These criteria suggest
possible admixture between the two groups.
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Sex

Sex is estimated as mal e based on innominate morphol ogy
and general robusticity of the elements. The sub-pubic angle
is narrow, the ischio-pubic ramus ridge iswide, the greater
sciatic notch ismoderate to narrow, and the auricular surface
isflattened. Muscles attachments are moderately devel oped.
These traits all suggest the designation as male. The
diametersof thefemoral head (45 mm) and humeral head (44
mm) are ambiguousasto sex. Crania morphology and overal
postcranial size are also ambiguous as to sex.

Dentition

Thedentition for thisindividual is mostly complete. Caries
are present on two teeth including a dlight pit caries on the
left mandibular third molar and abuccal/interproximal caries
with root involvement and pul p exposure on the mandibular
left second molar. A periapical abscess has resulted from
the pulp exposure on this second molar.

Significant alveolar resorption has occurred on the buccal
sides of the mandibular first molars. Although not scored,
periodontal abscessing is suspected with concomitant
periodontal pocket formation. The right mandibular first
molar likewise displays pocket formation, however thismay
betheresult of drainage from the periapical abscess. Overall
the dentition displays moderate alveol ar resorption. Calculus
formation occurs along a normal gingival margin despite
thealveolar loss. It rangesfrom flecksto coal esced with the
heaviest deposits occurring on the mandibular incisors,
canines, and premolars. Wear is moderate with the heaviest
wear occurring on the incisors and canines. Both maxillary
third molars and the right mandibular third molar are
congenitally absent.

Functional Morphology

Thisindividual displays an overall moderately developed
postcranial skeleton. The attachments for pectoralis and
deltoid muscles on the right and |eft clavicles are marked.
The humeri display marked attachments for the pectoralis
major, teresmajor, deltoid and triceps muscles. The pronator
teres attachment and interosseous crest are marked on the
radius.

The attachmentsfor the gluteal and adductor muscle groups
on both femora are marked. The tibia displays marked
development of the attachment the soleus muscle and
interosseous crest.
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Pathology

Thisindividual displayslocalized, slight, healed ectocranial
porosison the right and left parietals and the occipital. The
right humerus displays slight marginal osteophyteformation
on both the proximal and distal joint surfaces, and the right
ulna displays slight marginal osteophyte formation on the
proximal joint surface.

Slight marginal osteophyteformation ispresent on thedistal
femora, both patellae, proximal and distal surfaces of the
right tibia, and on the cal caneus.

This individual experienced a traumatic death. A total of
forty-nine cuts around the craniaindicate scal ping occurred
at or near thetime of death. Thefrontal bone exhibitstwelve
cutsthat rangein length from 4 mmto 24 mm. These cutmarks
predominantly occur high up on the forehead in ahorizontal
direction. Theleft parietal has sixteen cuts proceeding from
thetemporal line back towards asterion, Thereare also aset
of cuts proceeding across the sagittal suture at the mid-
sagittal area, these cuts could of resulted from a secondary
cut made at the time of death possibly to release the scalp
fromthe crania. Theright parietal has seven cuts proceeding
from asterion to the coronal suture. The occipital has
fourteen cuts located above the nuchal region proceeding
basically from |eft asterion to right asterion.

41RF1-BP22-084

This individual is an infant age .25-.4 years (code 01) of
indeterminate sex and ancestry. The remains comprise a
secondary scatter of bone located south of Burial 1. The
remainsrangein color fromyellow to brown, and root action
is evident. The maxillary central incisor shows no signs of
shoveling, and the maxillary lateral incisor shows a dight
degree of shoveling. The remains are fairly complete, but
highly fragmentary.

Age

Age for thisindividua was based on dental development.
Development of the mandibular canine and second molar
arecrown Y2 formed (Stage 3), and themandibular first molar
crown has compl eted devel opment (Stage 5). These stages
correspond to an age of .25-.4 years. The long bones were
too fragmentary to permit measurement.

Pathology
The long bones and right innominate show systemic mild
periosteal reaction.
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41RF1-BP22-091

Thisindividual isamale, aged 40 to 50 years (code 26), of
Native American ancestry. The skeleton isfragmentary, but
the long bones are relatively complete. The cranium and
innominate are poorly preserved. The boneisorangebrown
in color with areas of water damage on most elements. In
addition, the bone exhibits evidence of root damage.

Age

The ageisestimated based on the degenerativejoint disease,
dental wear, and the pubic symphysis morphology. Slight
osteoarthritic lipping is evident in al mgjor joints and the
lumbar vertebrae. Dental wear ismoderate with heavier wear
ontheanterior dentition. The pubic symphysisiscompletely
rimmed with dight lipping along the dorsal margin and small
areas of erratic ossification on the symphyseal face. These
morphological and degenerative characteristics suggest an
age range of 40 to 50 years.

Ancestry

Ancestry of thisindividual is estimated as Native American.
This assessment is based on extreme platymeria, small
squatting facets, and an overall robust nature of the bones.
Thefemoral shaftsare extremely anterior-posterior flattened
with an enlarged medial margin of the shaft. The midshaft
measurements fall within the platymeric range (platymeric
index = 77.7) defined in Bass (1995). These characteristics
areindicative of Native American ancestry.

Sex

The sex determination is based on pelvic morphology and
overall skeletal robusticity. The ventral arc is absent, the
subpubic concavity is dight, and the ischiopubic ramus is
broad and rounded. Overall skeletal sizeislarge and robust.
These characteristics are consistent with amaleindividual .

Dentition

The teeth are well represented, but the alveolar structures
are fragmentary. The teeth exhibit moderate to slight wear.
Wear on theincisors and caninesis greater than the molars.
A large cariouslesion has destroyed the entire crown of the
upper right third molar. Aninterproximal cariesispresent at
the CEJon thedistal side of the maxillary right second molar.
A small interproximal grooveisalso present at thislocation
and overlapsthe cariouslesion. Calculusrangesfrom dlight
to heavy with the lower dentition and the upper molars
having the heaviest deposits. The lower incisors have an
sloped wear, which resulted from mal-alignment of theteeth
and the presence of a peg lateral incisor.
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Threeteeth have small enamel fractures. Breaks on the upper
left central incisor and lower right lateral incisor are on the
distal occlusal margins. The fractures on the lower right
first molar are present at the occlusal edge on the
mesiolingual and distolingual corners of the crown.

Functional Morphology

This individual is moderately robust with marked muscle
attachments. The deltoid insertion on the humeri and the
various muscle attachments of the proximal humeri are all
well-developed. The linea aspera of the femora are also
well-developed. Slight enthesophytes are present on the
posterior surface of the calcanel at the Achilles tendon
insertion.

Pathology

Skeletal pathology is limited to slight ectocrania porosity
and degenerative changes. Mild ectocranial porosity is
present on the parietals. The pitting is well demarcated by
the margins of the temporalis fascia. Mild marginal
osteophytosisis present in alumbar vertebra. Degenerative
evident in alumbar vertebra include mild surface porosity
and marginal lipping of the centrum. The effected element
appears to be the fifth vertebra. Very dight changes are
evident on the promontory off the sacrum.

Slight marginal osteoarthritic lipping is present on thejoint
surfaces of the distal humeri, proximal Ieft ulna, proximal 1eft
femur, distal femora, and both articular surface of thetibiae.
Mild subchondral osteophytes are present on the proximal
right femur head.

41RF1-BP22-097

Thisindividual isan adult male, aged 25-30 years (code 22),
of indeterminate ancestry. This burial is identified as
articulated and extended in Feature 22. Thelegsare complete,
but the armsand craniaare highly fragmented. Preservation
ranges from good to poor, and water damage is evident on
thehumeri, radii, and ulnae. Theremainsrangein color from
yellow to brown, and root action is evident.

Age

Age for this individual is based on pubic symphysis
morphology. The pubic symphysis is consistent Todd's
Phase 5 and Suchey-Brooks' Phase 3. These phases
correspond to an age of 27-30 years. Also, the lack of any
degenerative joint disease on the majority of postcranial
elements (see Pathology section) supports a young adult
estimate of age. All of these criteria support an estimated
agerange of 25-30 years.
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Ancestry

Ancestry is estimated as possible Native American. The
incisorsexhihit slight shovel -shaped morphol ogy; however,
thefemoraare not platymeric. Thesefeaturesareindicative
of possible Native American or admixed ancestry, however,
the ancestry estimate is indeterminate.

Sex

Sex estimation is male based on the pubic bone morphol ogy
and overall robusticity of the postcranial remains. The pubic
bone is narrow, and the elements are relatively large and
robust.

Dentition

The dentition for this individual is mostly complete, with
the exceptions of the lower right and left central incisors
and the lower left lateral incisor. Dental wear is light to
moderate with some dentin exposure, mostly on the anterior
teeth. Calculus deposits range from moderate to coalesced
on both the maxillary and mandibular dentition. Enamel
chipping is evident on the maxillary right second premolar
and first molar, maxillary |eft canine, mandibular right first
premolar and second molar, and the mandibul ar left second
premalar.

Functional Morphology

Thisindividua has a generally large, but only moderately
developed postcranial skeleton. The occipital region
displaysarobust occipital protuberance. The humeri display
moderately devel oped attachments for the deltoid muscles.

The femora display moderately developed attachments for
the gluteal muscle group, adductor longus, and adductor
brevis. As aresult of the developed adductor muscles, the
femoraare anterior-posterior el ongated, with alineaaspera
depth measure of 10 mm on theleft and 13 mm for theright.
The tibia shows moderately developed attachments for
soleus. Both the tibia and fibula show well-developed
interosseous crests.

Pathology
Thisindividual has slight porosity on the inferior articular
facet of C3-7, with only one vertebrae being affected.

Schmorl’s depressions are present on first through fourth
lumbar vertebrae. Thewidths and lengths of each defect are
presentedin Tablel1A-12.
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Table 11A-12. Description of Schmorl’s depressions from

burial 41RF1-BP22-097

L ocation Width (mm) | Length (mm)
L1 superior 8.7 7
L2 superior 9.6 6
L3 superior 11.4 7.51
L3 inferior 3.6 2
L4 superior 5 5

Perimortem traumais present in the form of fractures of the
left tibia and fibula. The left tibia exhibits a comminuted
fracture with an accompanying butterfly fracture of the
anterior crest. Radial fracture lines are present proximal-
medid, anterior-proximal, latera -posterior, and distal-media
in relation to the fracture, and the entire middle third of the
bone is affected. Eight separate fragments result from the
fracture, of which two display radia fracture lines. Marked
bone peeling is associated with the anterior portion of the
fracture. The proximal fibula also displays a perimortem
fracturewithadight radia fracturelineanterior-lateral. Sight
medial peeling is present at the distal end of the fracture.
This fracture most likely occurred in conjunction with the
tibial fracture. The fracture appears to have resulted from
blunt trauma directed to the lateral portion of thetibia.

41RF1-BP22-107

Thisindividual isan adult male, aged 20-24 years (code 21),
of possibly NativeAmerican ancestry. Theburia isidentified
as extended and articulated in Feature 22. This individual
died atraumatic death caused by blunt traumato the frontal
bone. Theresulting fractures and brain traumaare discussed
in the Pathology section.

Green staining is present on the anterior iliac crest, most
likely from the buttons that were associated with the burial.
All elementsare highly fragmentary, and bone preservation
isquite poor. The skeletal elements may have been exposed
to water as suggested by the brown coloration and splitting
of the cortical bone. Theremainsrangein color from brown
to dark brown, and root action is evident.

Age

Age is estimated based on pubic symphysis and auricular
surface morphology, dental attrition, and crania suture
closure. The pubic symphysis morphology is consistent
with a Todd Phase 3 and Suchey-Brooks Phase 2. The
auricular surface morphology is consistent with a Lovejoy
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Phase 1. The teeth exhibit slight to moderate dental wear.
Theanterior crania suturesare partially fused (< 50 percent),
the lambdoidal suture is open, and the endocranial sutures
are al partially fused. The combination of these traits
suggests an age range of 20-24 years.

Sex

Sex for thisindividual is male based upon the morphology
of the nuchal crest, mastoid process, supra-orbital area,
mental eminence, and humeral head diameter (49 mm). In
addition, the postcranial remains are robust and well-
developed.

Dentition

Thisindividual displays slight to moderate dental attrition
with the heaviest wear on the maxillary canines and
mandibular first molars. Calculus deposits range from
moderate to three-dimensional. The mandibular dentition
has the heaviest deposits of calculus. Caries are present on
the buccal aspect of the maxillary left third molar, with pulp
exposure. Also the right second mandibular premolar
displays caries interproximally with root involvement and
pul p exposure, and thefirst right mandibular molar displays
caries with pulp exposure and root involvement on the
occlusal surface with theinterproximal areaalso affected.

Linear enamel hypoplasias occur on the maxillary incisors
and canines, and the mandibular canines. Several teeth
display enamel chipping including the second maxillary
premolar, right maxillary canine, right maxillary centrd incisor,
and theleft mandibular first molar.

Functional Morphology

The humerus displays well-devel oped attachments for the
deltoid and brachioradialis muscles. The radius and ulna
both display well-devel oped interosseous crests, devel oped
attachments for pronator teres. The radius exhibits marked
development of the attachments for flexor carpi radialis
longus and brachioradialis.

This individual displays squatting facets on the anterior
distal tibia.

Pathology

This individual died a traumatic death. Evidence of a
traumatic death isfound on the cranial vault, which displays
cut marks indicative of scalping. Cuts are present on the
frontal, both parietals, and occipital. The frontal has two
cuts along theleft inferior temporal line measuring 6.4 mm
and 11.8 mm, respectively. The right parietal has eight
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cutmarks located anterior near the insertion for
temporoparietalisand temporalis, and ranging posterior and
medial. A few of these cut marks display a rocking action
and repeated strokes with a knife producing multiple
grooves per cut. The left parietal has two cuts near the
sagittal suture. The occipital hasthree cuts near theleft mid
lambdoidal suture, starting inferior and moving superior
along the suture.

In addition to the cutmarks, a fracture of the frontal bone
occurred perimortem. The nature of the fracture indicates a
blunt force trauma with penetration into the braincase. Five
radiating fractures are associated with the main force. Three
of these proceed inferior toward theinferior temporal lineon
both the right and left side, and the third descends toward
the right orbital border, the fourth fracture line ascends to
and terminates at the intersection of the sagittal and coronal
sutures, and the fifth fracture line ascends to and terminates
midway between the left inferior temporal line and bregma.
External beveling occurs around the initial impact area and
also along the superior fracture lines. Several teeth display
perimortem fractures of the crowns and roots including the
maxillary right lateral incisor and the left central and lateral
incisors. The fracture of the right lateral incisor exhibits
peeling of the bucca surface of the crown extending up the
tooth root. Theleft central incisor fracture also displays some
buccd pedling, but itisnot asextensive asthelateral. Theleft
lateral incisor displays a similar pattern as the right |ateral
incisor with extensive buccal pedling of the tooth root.

41RF1-BP22-109

Present is an adult female, aged 30-35 years (code 23) of
Native Americanancestry. Thisburial wasidentified froma
sort of elements located at feet of Burial 107. The remains
are very fragmentary, and some elements appear to have
water damage. The color of the remainsrangesfromyellow
to brown, and root action is evident.

Age

Agefor thisindividua is 30-35 (code 23), based on pubic
symphysis and auricular surface morphology. The pubic
symphysisis a Todd Phase 6, and a Suchey-Brooks Phase
4. Theauricular surfaceisaPhase 3. These scores combine
to give the range of 30-35 years.

Ancestry

Estimation of ancestry asNative American isbased on dental,
craniofacial, and postcranial features. The dentition displays
the presence of moderately shoveled incisors and barrel
shaped maxillary lateral incisors. Thefacelacksanasal sill.
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Slight squatting facets are expressed on the tibiae. All of
these features are associated with Native American ancestry.

Sex

Sex estimation isbased on the morphol ogy of theinnominate
and joint size. The subpubic concavity is wide, and the
ischio-pubic ramus is dlight. The femoral head diameter
measures 41 mm, and the humeral head diameter is41 mm.
These characteristics are consistent with females.

Dentition

A small cariouslesionis present on the maxillary right third
molar. Calculus formation is light to moderate. The
mandibular dentition displays heavier deposits than the
maxillary dentition. Enamel chipping occurson themaxillary
left second premolar and the mandibul ar left canine. Dental
attrition is generaly light to moderate.

Functional Morphology

This individual displays a developed postcranial skeleton
with the following elements showing enlarged muscle
attachments: deltoid tuberosity and medial epicondyle on
the humerus, radial tuberosity and attachment for pronator
teres on the radius, attachment for triceps brachii, biceps
brachii, and brachiais on the ulna

Pathology

This individual displays slight porosity on the inferior
articular facet of the fifth lumbar vertebra. Spondylolysis
has occurred on thefifth lumbar vertebrae wheretheinferior
portion of thelamina has separated from the vertebral body.
As aresult of this separation, the posterior portion of the
centrum has compressed and i s visible when comparing the
anterior centrum height of 25 mm verses the posterior
centrum height of 18 mm.

Theright tibiaand fibulaexhibit fracturesthat were healing
at the time of death. The fracture of the tibia occurs at
midshaft or possibly the distal */, of the shaft. The exact
location of the fracture is not discernible due to the
fragmentary nature of the bone. An enlarged callus has
formed around the fracture area, and evidence of repeated
post-episodic fractures of the callusis present. Thefracture
to the fibulaalso occursin the middle '/, — distal '/, area of
the bone where callus formation occurs around the area of
the fracture. It is possible that multiple fractures occurred
during the fracture episode. Other fragments from more
proximal portions of the bone display callusformation.
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41RF1-BP22-112

This individual is a late adolescent to young adult male,
aged 16 to 19 years (code 18) of Native American ancestry.
Theindividual isaprimary extended burial, and amajority
of elementsarerepresented. Bone preservationisgood, but
most elementsare fragmented. Thecolor rangesfrom yellow
to brown, and root action is evident.

Age

The age estimate is based on dental development and
epiphyseal fusion. The third molars are in occlusion and
almost completely erupted. The apex of the third molar roots
is fully formed. The pattern of epiphyseal fusion appears
younger than the dental development. The sternal body
sections are partially fused. The proximal humerus, distal
ulna, distal radius, and proximal tibiaexhibit only epiphysesl
fusionlines. Theiliac crest and ischial tuberosity epiphyses
are partially fused. This pattern of dental development and
epiphyseal fusion is consistent with a late adolescent or
young adult, probably between 16 to 19 years old.

Ancestry

Thisindividual isprobably of Native American decent. The
proximal femoral shafts exhibit dight platymeria, and the
anterior teeth are slightly shoveled. These traits are both
associated with Native American populations. Finaly, the
craniometric data, which indicate a large face with a short
cranial length, are consistent with American Indian
populations.

Sex

The sex determination is based on the evaluation of various
morphological traits of the pelvisand cranium. Overall, the
postcranial skeletonisrelatively small. However, thefaceis
quite robust, and the auricular surface morphology is flat.
In addition, the teeth are quite large. These traits are all
consistent with amaleindividual.

Dentition

The dentition is nearly complete, missing only the upper
right first premolar. The alveolar structures of the posterior
maxilla and the entire mandibl e are fragmentary. No caries
lesionsare present, but the socket of the maxillary right first
premolar (tooth missing postmortem) is expanded. The
socket margins are porous and reduced suggesting the
presence of a periapical abscess with apical discharge. A
small occlusal margin enamel fracture is visible on the
maxillary right second premolar. Numerous linear enamel
hypoplasias are present on the anterior teeth.
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Function Morphology

Theleft armisvisibly smaller and less robust than theright
arm. This asymmetry resulted from the fracture of the left
distal humerus, proximal ulna, and proximal radius. The
breaks destabilized the joint causing greater lateral
movement of the lower arm elements (see Pathology
description).

Pathology

Numerous healed fractures are present in the left elbow.
The distal joint and metaphysis of the left humerus, the
coronoid process of the ulna, and head of the radius are
fractured. The fractures are contemporaneous as aresult of
acompressive force directed proximally through the lower
elementsof thearminto the distal humeral joint. Thetrauma
has resulted in severe modifications and increased |ateral
movement of elbow joint.

The distal humerus articular surface is bifurcated and
malformed. A compression force, directed up fromtheradius
and ulna, has fractured the lateral aspect of the distal
metaphysis and epiphysis. A healed fracture extends along
the anterior surface from medial margin of the capitulumto
thelateral margin of the metaphysis (4.5 cm from the distal
end of the capitulum). The central portion of the distal
articulation was severely damaged and may have necrosed.
The subchondral bone of the trochlea and capitulum is
irregular. Osteoarthritic changes in the joint include mild
surface osteophytes and surface porosity. The stability
of the joint has been greatly reduced as a result of the
bifurcated articulation, which allows lateral movement of
the ulna and radius.

The proximal ulna has a healed incomplete fracture of the
coronoid process. The trauma has affected the morphol ogy
of process, joint surface, and the radio-ulnar articulation.
The articular surface of the coronoid process is concave
and roughened to accommodate the modified trochlea of
the humerus. The radial notch on the ulnais concave and
irregular with mild marginal lipping on the posterior border
and mild surface porosity.

The radius has a incomplete compression fracture of the
radial head. The fracture has healed, but the radial head is
enlarged and irregular. The surface of the head isrelatively
flat and posteriorly elongated. The ulnar articular surface
on the margin of the head is damaged postmortem. The
compressive trauma may have fractured the proximal
epiphysis during fusion.
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Bilateral dlight cribra orbitalia and porotic hyperostosis is
present. The anterior margins of the orbits exhibit mild
porosity with slight bony expansion. Slight expanded areas
of porous bone are present on both parietals near the
lambdoidal suture superior to the temporal line. On the | eft
parietal, dight surface porosity extends along the temporal
linetothe coronal suture. Themaxillae and zygomaticsexhibit
active surface porosity. The zygomatics exhibit porosity on
the orbital and external surface with slight bony expansion
near the infraorbital canals and the zygomatico-orbital
foramen.

Slight healed periogtitisis present on the shafts of thefibulae
and on the midshafts of the tibiae. On the fibulae, sclerotic
bone deposits are widespread and extend along the
interosseous crest; whereas, the tibial lesions are localized
near the midshaft.

41RF1-BP22-116

Presentisamale, aged 55+ (code 29) of indeterminate ancestry.
This burial is represented by very fragmentary skeletal
material. The majority of the skull wasremoved earlier during
theintrusion of a pipe trench. The legs seemed to have been
disturbed by later burials. Theburial located inthefoot region
of this burial, 41RF1-BP22-107, does not include any extra
elements that can be associated with this buridl.

Several of the bone fragments exhibit arust colored staining.
Three rib fragments exhibit this staining on the visceral
surface and superior and inferior edges. A small tibial crest
fragment also exhibits a darker rust colored stain.

Age

The age of thisindividual is estimated as 55+ (code 60+)
based on advanced morphological change of the pubic
symphyses and auricular surface and the severe
osteoarthritis of the elbow joints and lumbar vertebrae.

Sex

Sex is estimated as male based on the narrow pubic
morphology as well as the large size of the distal humerus
and proximal ulna.

Functional Morphology

Although the humerus is extremely fragmentary, moderate
development of the deltoid attachment isevident. Six carpals
are present all exhibiting slight osteoarthritic lipping.
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Pathology

Thelumbar vertebrae exhibit severe porosity of the endplates
and margins of the centra. The margins also exhibit severe
osteophytic lipping and expansion.

The distal left humerus, proximal left and right ulna, and
distal |eft radius all exhibit slight to moderate lipping and
porosity on the joint surfaces and margins.

Theright femur exhibits moderate porosity and eburnation
onthe proximal and distal joint surfaces. The proximal right
tibia has corresponding porosity and eburnation on the
condyles. The left distal femur and tibia display slight
arthritic changes on the distal ends.

41RF1-BP22-117

Thisindividual isafemale, 60+ years (code 29), of Native
American or Hispanic ancestry. Theremains arefragmentary
with most of the elements being represented, and the color
ranges from light to medium brown. The head end of the
burial was disturbed previoudly during the excavation of a
pipetrench. Despitethisintrusion, a portion of the cranium
wassorted from aburia (41RF1-BP22-127) located just west
of this burial. This sort was based on the obvious age and
sizedifferences.

Age
Age is estimated based on the brittle and osteoporotic
condition of the bones.

The auricular surface is consistent with aLovejoy Phase 6,
which indicates arange of 45-49 years. However, the joint
surfaces and the friability of the bones support the upper
age estimate. The crania suturesthat are present are mostly
obliterated.

Ancestry

Theonly featureto indicate ancestry isthe anterior fragment
of the maxillae that includes the inferior nasal border. The
border lacks a sharp sill or spine. The alveolar portion
exhibits a shelf like depression inferior to the nasal border.
This feature eliminates a European ancestry; however, it
does not allow clear distinction between Native American
and Hispanic ancestry.

Sex
Sex is estimated as female based on the small and gracile
nature of the postcrania elements. Theright innominateis
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present but highly fragmented. However, a portion of the
preauricular sulcus shows adeep broad sulcus. Thisfeature
may belinked to childbirth.

Dentition

Only theanterior portion of the maxillaispresent. The central
incisors were lost antemortem, and the alveolus has
completely resorbed. Theleft and right lateral incisors and
right canine sockets exhibit evidence of abscessing, however
the teeth are missing postmortem.

Functional Morphology

The left distal humerus exhibits a supracapitular notch for
the articulation of the radial head indicating habitual tight
flexion of theleft elbow. Pathology may haveresultedinthe
absence of thisflexion in the right elbow, however, it is not
possibleto eliminate.

Pathology
This individual was scored for generalized osteoporosis.
The bones are light and are rather brittle.

Theoccipital exhibitsdight localized active periogtitis. This
bony development maybe related to age.

The vertebrae were in poor condition, and only afew were
complete enough to examine for pathology. A thoracic
vertebra (T1-9) exhibits a compression fracture with an
associated Schmorl’ sdepression. The Schmorl’ sdepression
is located on the inferior endplate and is oval in shape
measuring 11 mm anterior-posteriorly, 14 mm medio-laterally,
and 5.4 mmin depth. Thethoracic vertebrae were scored for
moderate osteophytic lipping and porosity on the centra,
and moderate porosity on the facets. Two small fragments
of the sacrum show moderate porosis on the promontory.

Theleft andright distal humeri exhibit dight margind lipping
of the joint surface, while the left distal joint surface has
slight porosity on the surface. The left humerus exhibits
dlight healed areas of periostitis along the shaft. The right
distal radiusexhibits slight marginal lipping.

Theproximal third of theright radiusand ulnaexhibit well-
healed complete fractures. The proximal end of the radius
has atrophied considerably, and the ulna shows thickening
of the shaft. The radial tuberosity, which serves as the
attachment site for the biceps brachii muscle, is greatly
reduced to only a ridge of bone. This suggests that
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attachment of the biceps brachii muscle was most likely
interrupted at the time the fracture was induced. As the
fracture healed and remodeled, the tuberosity was reduced
toaridge. Distally, theradius appearsrelatively normal with
dight irregularity of the cortex. This may be due to long
healed periostitis. The appearance of the distal % of the
radius and distal joint indicates that no other muscles were
involved inthetrauma. The ulnaisnot affected by the biceps
brachii and does not show similar atrophy. The elbow joint
does not exhibit the same habitual tight flexion as the left
elbow, suggesting that the arm was not as heavily used.

The right iliac crest shows slight development of
enthesophytes.

The left femur exhibits localized areas of slight healed
periostitis.

41RF1-BP22-117A

From a Sort

The remains of an infant, aged newborn to .5 years (code
01) were sorted from commingled remainsin Feature 22. A
few long bone fragments, rib fragments, and one vertebra
represent the burial. Age is estimated as newborn based on
the very small size of the remains. The remains are very
fragmentary, the color ranges from yellow to brown, and
plant root action is evident.

Pathology
The tibiafragment displays an area of active periostitis.

41RF1-BP22-121

Thisburial represents an infant, aged newborn to 6 months
(code01), of indeterminate ancestry. The skeletal material is
fragmentary. Approximately one-quarter of the skeletal
elementsare represented. All but one of the vertebral centra
arepresent. Theboneisyellow to brownin color andinfair
condition. No dental remains are present and pathological
lesions are absent.

Age

Ageisbased on the diaphyseal lengths of theleft femur (75
mm) and theright humerus (65 mm). Theselengthscorrelate
to an age of new born to 6 months.
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41RF1-BP22-127

From a Sort

Thisindividual isamale, aged 30-39 (code 23), of possible
Native American ancestry. These remainswere commingled
with 41RF1-BP22-109 and several extra elements that are
coded asossuary e ements (41RF1-BP22-101R, 41RF1-BP22-
S01C, 41RF1-BP22-FO1R) aswell as an immature scapula
fragment. The skeletal elementsthat represent thisindividual
are mostly appendicular. The bones are medium to dark
brown in color, and the cortex has dlight plant root damage.

Age

The age of thisindividua is estimated using the auricular
surface morphology as well as the presence of only dight
osteoarthritic changes on the joint surfaces. The partial left
auricular surface exhibits slight to moderate activity in the
retroauricular areaaswell asat the apex. Themorphology is
consistent with a Lovejoy Phase 5 suggesting an age range
of 40-44. However, the other elements exhibit no
osteoarthritic changes with the exception of the right
proxima humerus, which has only slight lipping on the
margin of the joint. The bones are dense, and the cortex is
smooth. Using acombination of these ageindicators, ageis
estimated as 30-39 years.

Ancestry

Ancestry is estimated as possible Native American. This
assessment is tentative based on the moderate platymeria
seenintheleft femur, presence of adight squatting facet on
theright tibia, and the overall robusticity of the elements.

Sex

Estimation of sex isbased on the robusticity of the elements.
The humeral head measures 50 mm in diameter. Thisiswell
withinthemalerange.

Functional Morphology
Theright distal ulna exhibits moderate development of the
attachment for pronator quadratus.

Theleft femur exhibits slight to moderate roughening of the
attachments for the gluteal muscles. The right distal tibia
exhibits a small squatting facet.

Pathology
Theright proximal humerus has slight osteoarthritic lipping
along thejoint margin.
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Thefourth or fifth lumbar isrepresented by theright superior
facet and transverse process. A modified facet is located
inferiorly to the superior facet indicating possible fracture
and separation of the lamina or spondylolysis. As this
portion of bone was held in place by muscles, a pseudo
articulation formed as the fractured portion continued to
movein articulation.

The left tibia is represented by the distal one third. This
bone shows apossible fracture. The fractureiswell-healed.
Becausethisboneisfragmented, aview of the cross section
reveals a nearly filled in medullary cavity. The bone was
also scored for slight healed and localized periostitis and
enthesophyte development.

41RF1-BP22-129

Present isan adolescent male, aged 14-17 years (code 17) of
Hispanic ancestry. Thisindividual isrecognized asaprimary
articulated burial and is complete and well preserved. The
color of the remains ranges from yellow to brown, and root
action is evident.

Age

Age for thisindividual is based upon dental development
and epiphyseal closure. The upper second premolar is apex
complete, the upper second molar is apex ¥z, and the upper
third molar is root ¥2. This range corresponds to an age of
12-16years.

Epiphyseal closurewas assessed on the long bone el ements,
vertebrae, sacrum, and innominate. Thelong bone epiphyses
located at the shoulder and knee are open, those located at
the elbow are closed, and the others are in the process of
fusion. Thevertebral ringsand iliac crestsare unfused. These
stages of development suggest an agerange of 14-17 years.

Ancestry

Ancestry is estimated to be Hispanic. The upper or lower
incisors lack shoveling, and a dight nasal sill exists on the
nasal border.

Sex

Sex estimation isbased mainly uponinnominate morphol ogy.
The gracile nature of the cranial and postcranial remains
most likely results from the individua’s young age. The
ventral arc, subpubic angle, sciatic notch, and auricular
surfacewereall indicative of male. Thehumeral and femoral
head diameters are 44 mm and 45 mm, respectively. While
these dimensions are intermediate with regard to sex, the
individual had not reached full growth.
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Dentition

The dentition for thisindividua is mostly complete. Wear is
dight, withthe heaviest wear being onthefirst molars. Calculus
islight to moderate on the maxillary dentition and mandibular
molars, and heavy on the mandibular incisors, canines, and
first premolars. Thereisaseries of enamel hypoplasiasonthe
upper and lower incisorsand canines, which run parallel across
the dentition. Also, dight hypoplasias are present on the first
maxillary and mandibular premolars.

Functional Morphology

This individual displays slight development of the deltoid
attachment on the humeri, and squatting facets are present
on both distal tibia.

Pathology

Thisindividua displaysslight lipping of the 10-12 thoracic
and 1-5 lumbar vertebrae, which is quite unusual for an
individual of this age. This could be caused by unusually
heavy strain being placed on the vertebrae.

Thisindividual also displaysamoderate periostitisand bone
deposition of the left distal posterior surface of the femur.
The periosteal reaction is localized to the distal/posterior
surface and was active at the time of death. This could of
resulted from a tear of the gastrocnemius muscle, which
attaches in the area where the periostitis occurs.

Extra Elements
1) Oneadult lumbar vertebrae.
2) One adult thoracic vertebrae.
3 Two partial adult sacrum.
4) Nineadult rib fragments.
5 Oneadult left navicular.

Burial Feature 23

41RF1-BP23-023

From a Sort

Thisindividual isan adult male, age 25-34 years (code 23),
of Native American ancestry. The burial consists of
disturbed disarticulated elements recovered from a feature
west of a historic pipe trench that cuts across the site. The
featureisadjacent to Burial Feature 15, but the remainsdid
not belong with any individual from that feature. A minimum
of two individualsisrepresented. The primary individua is
extremely fragmented and consists of the upper axial
elements and upper limb bones. The left half of the
mandibular body is present with several teeth, but only one
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cranial fragment is present. The extra elements represent
theleft arm and onetooth from agracilefemale. Theboneis
in good condition. Surface color ranges from the typical
light brown to yellowish brown. Rodent gnawing is evident
along the proximal third of theleft ulna. Two gnawing areas
are located on the shaft, and these are not focused on bony
ridges or the interosseous crest. The marks are not
consistent with typical surface rodent gnawing but may be
associated with subsurface gnawing.

Age

The age estimate is based on a series of secondary age
indicators because no pelvic or cranial indicators are
available. Thesternal rib morphology ismoderately U-shaped
with rounded irregular margin. These characteristics are
consistent with Stage 4 of Iscan’s system. Dental attrition
of the posterior teeth is moderate. Vertebral osteophytosis
and osteoarthritic activity isdlight to moderate. Thispattern
of skeletal morphology is consistent with a mature adult
between 25 and 34 years.

Sex

This individual is classified as male. The overall body
dimensions are robust, but they were not extremely large.
Locations for muscle attachments arewell marked.

Ancestry

The ancestry is estimated as Native American. The overall
postcranial morphology is robust. The teeth are large and
display numerous enamel chips. The robust postcranial
remains are consistent with historic descriptions of
Karankawvamales.

Functional Morphology

The arms display well-developed attachment sites. Bony
ridges on the distal humerus shaft correlate with the
brachioradialis and the various extensors on the lateral
epicondyle. The attachment sites of the supinator, brachidis,
pronator teres, and flexor pollicis longus muscles on the
proximal ulna shaft are well-developed. In addition, the
pronator quadratus attachment on the distal ulna shaft is
well marked. The development of these muscles suggests
that this individual was habitually flexing and extending
their armsin apronated and/or supinated position, possibly
with heavy loads. The metacarpals and palmar surfaces of
the phalanges also display well-developed muscle
attachments, which is consistent with the muscle
development of the humerus and ulna.
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Dentition

The left posterior dentition is well represented. The
mandibular and maxillary molars and premolars are in
occlusion and moderately worn. Cariouslesionsare absent,
and no hypoplastic defects are evident. Calculus ranges
from flecks to heavy deposits.

Interproximal grooves are present the upper left premolars
and both lower second premolars. The grooves are dight
and are not correlated with carious lesions. Several of the
teeth display enamel chipping. Themaxillary left first molar
has a moderate sized defect on the mesial surface, and the
mandibular |eft lateral incisor and canine have small chips
on the occlusal surface.

Pathology

Pathological |esionsarelimited to degenerativejoint disease
of the vertebral column and on the distal ulna. Moderate
marginal lipping and surface porosity are evident on the
articular facetsof thelumbar vertebrae. Small localized areas
of eburnation are present on several facets. Two upper
lumbar vertebrae display small linear Schmorl’ sdepressions
on theinferior centrum surfaces. These defectsare 3mmin
width and extend 8 mmto 14 mmin length. Both depressions
arecentrally located approximately 9 mm from the posterior
border of the centrum. These defects are associated with
dlight marginal lipping on the lumbar series.

Thedistal ulnaarticulation displays slight marginal lipping.

Burial Feature 24

41RF1-BP24-037

From a Sort

Thisindividua is ayoung adult male aged 18 to 20 years
(code 20) of possible Native American ancestry. The
disturbed burial isassociated with burials41RF1-BP24-080
and 41RF1-BP24-085, and the remains are mostly complete,
but very fragmentary. The individual was sorted based on
thelarger, younger postcrania, and lessworn dentition. The
remainsrangein color fromyellow to brown. Water damage
is evident on the femora and tibiae, and plant root actionis
evident most of the elements.

Age

Age estimation is based on unfused epiphyses on severa
elements. The superior epiphyseal rings on the cervical
vertebrae are partially fused, the superior and inferior
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epiphyseal rings are partially fused on the thoracic and
lumbar vertebrae. The first and second sacral segments are
partially fused. The proximal humerus and distal fibulaare
partially fused.

Ancestry

Ancestry is possibly Native American based on the robust
nature of the postcranial remains, whichistypical for Native
Americans in this series. Also, the upper central incisor
displays moderate shoveling, and the mandibular incisors
exhibit dight shoveling.

Sex

Sex isestimated as mal e based on anumber of features. The
nuchal crest and mastoid process are large, supra-orbital
margins are blunt, and the supraorbital ridge is large. The
mandible exhibits aprominent and squared mental eminence.
Thefemoral head measures51 mmin diameter. Thesefeatures
areal masculine.

Dentition

The dentition is mostly complete. The overall wear is
moderate, with the heaviest wear on the maxillary incisor.
Calculus deposits range from specks to coal esced, with the
heaviest deposits onthe mandibular anterior dentition. Linear
enamel defects are present on the maxillary central incisor,
the maxillary and mandibular canines, and maxillary
premolars.

The maxillary |eft lateral incisor isfractured, however, itis
most likely associated with the original disinterment of the
individual. The maxillary left canine hasenamel chipping.

Functional Morphology

Thisindividual displays avery well-developed postcranial
skeleton. The clavicle showsamarked attachment for deltoid.
The attachments for pectoralis major, deltoid, and triceps
aremoderately developed on the humerus. The ulnadisplays
marked attachments for pronator quadratus and brachialis,
and the radius is moderately developed at the attachments
for pronator teres and the radial tuberosity.

41RF1-BP24-068

The buria represents an adult female, aged 35 to 44 years
(code 24), of Native American ancestry. Thisindividual was
in an extended position with the arms folded across the
chest. Burial 41RF1-BP24-080 and 41RF1-BP24-085 are
commingled abovethelower limbsof 41RF1-BP24-068, and
apipe trench cut through the commingled burials and both
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tibiae of 41RF1-BP24-068. The skeletoniswell represented
but fragmentary.

Age

The age determination is based on the auricular surface
morphology, moderate dental wear, and mild degenerative
joint disease. The auricular surface exhibits dense bony
islands across a moderately coarse surface. Dental wear is
moderate but all teeth are represented with limited dental
disease. Osteoarthritis is restricted to the lower back and
knees. Theseindicatorsall support an age estimate of 35-40
years.

Ancestry

The individual exhibits slight shovel-shaped incisors and
small squatting facets on the distal tibiae. These traits are
consistent with Native American populations.

Sex

The sex determination of thisindividual is based on pelvic
morphology. Auricular surfaceisrai sed, and the pubic bone
is wide. This morphology is consistent with female
individuals.

Dentition

The dentition of this individual is complete. A few small
sections of the alveolar structures are missing. Dental
attrition is moderate with two enamel fractures on the
mandibular left first molar and the maxillary right third molar.
One occlusal pit lesion is evident on the mandibular right
third molar. A small periodontal pocket surrounds the root
of themaxillary left central incisor. Theteeth adjacent to the
incisor are not affected, and the central incisor exhibits no
other pathological condition.

Functional Morphology

Most major muscle attachments are evident, but these areas
are not overly devel oped. Muscle attachments on the upper
and lower arm bones as well as the ulnar morphology
suggests tight flexion of the elbow joint. Small squatting
facetsare present on distal tibiae suggesting repetitiveflexion
of theankle (or dorsiflexion of thefoot).

Pathology

Several pathological conditions are evident including bone
fractures and marked degenerative joint disease. These
conditions may be related and possibly due to a single
traumatic episode. The left ulna is fractured in the distal
third of shaft. Thisbreak hashealed, and asmall bony callus
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encompasses the fracture area. The distal articular facet of
the left third metacarpa is fractured and exhibits evidence
of infection. An osteomyelitic reaction extends from the
fractureaongthe shaft. A small fistula(2 mmin diameter) is
present along the fracture line, and bony changes related to
the osteomyelitic infection are present on the co-latera
metacarpal (second and fourth).

Degenerativejoint diseaseisevident inthevertebral column,
pelvis and right femur. Osteoarthritic changes in the
vertebrae include slight marginal vertebral osteophytosis
on the lower lumbar centra with slight surface porosity. In
addition, the facets in two thoracic vertebrae have dight
surface erosion with eburnation. The specific vertebral
elements could not be identified due to fragmentation. The
left sacrailiac joint exhibits mild surfaceerosion and localized
eburnation. Finally, mild marginal osteoarthritic lipping is
present on distal right femur.

41RF1-BP24-080

From a Sort

This individual is possibly a male adolescent, aged 13.5-
14.5 years (code 15), of indeterminate ancestry. Thisburial
isdisturbed and commingled with burials 41RF1-BP24-037
and 41RF1-BP24-085. The sort was performed based on both
the smaller size and the lack of epiphyseal closure on many
elements (see age section for listing). Theremainsrangein
color from yellow to dark brown. Water damage is present
ontheradii, ulnae, and femur, and plant root action isevident.

Age

Age estimation is based on epiphyseal fusion of the
vertebrae, long bones, and open cranial sutures. The
epiphyseal rings on the cervical, thoracic, and lumbar
vertebrae are al unfused, and at least one thoracic neural
arch remains unfused to the body. The distal humerus is
fully fused, while the medial epicondyle is unfused. The
proximal radius is partialy fused, and the distal radius is
unfused. The proximal ulnaisfused. The proximal and distal
femora are unfused. The proximal and distal tibiae are
unfused. Thedistal fibulaispartially fused. The combination
of these indicators suggests an age range of 13-15 years.

Sex

This individual is coded as possibly male based on the
diameter of thefemur head (46 mm). Whilethis measurement
produces an ambiguous sex estimate, theimmaturity of the
skeletal devel opment is considered.
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Dentition

Thedental remains are somewhat incomplete, and all molar
teeth are missing postmortem. The dentition displays slight
wear. Calculus deposits range from specks to heavy, with
the heaviest deposits occurring on the mandibular incisors
and premolars. The right maxillary first premolar displays
enamel chipping. A dight linear enamel defect is present on
theleft maxillary canine.

Functional Morphology
The ulna displays a large interosseous crest. Squatting
facets are present on both distal tibiae.

Pathology
Thisindividual exhibits slight active ectocranial porosison
the parietals and occipital.

41RF1-BP24-085

From a Sort

Thisindividual isan adult male, aged 25-29 years (code 22),
of possibly Hispanic ancestry. Theremainsof thisindividual
are sorted based on a dightly older age and more gracile
elementsthan 41RF1-BP24-037. Remainsof thisindividual,
41RF1-BP24-037, and a subadult (41RF1-BP24-085) are
commingled and lie directly above the primary buria of
41RF1-BP24-068.

The cranium is mostly intact, one of only four intact skulls
inthis series. The elements have evidence of water damage,
color of the bones ranges from yellow to brown, and root
action is evident on most remains. The humerus and radius
display evidence of postmortem chop marksfromtheoriginal
disinterment.

Age

Ageestimation isbased on dental wear, fusion of themedial
clavicle, epiphyseal ring fusion, and the lack of any
degenerative joint problems. Dental wear is slight to
moderate (see dental section), the medial clavicleis fused,
and the vertebral epiphyseal rings are fully fused. None of
thejoint surfaces are affected by degenerativejoint disease.

Ancestry
Therelatively complete cranial vault and partial face allow
analysisusing craniometrics. A preliminary evaluation using
the custom discriminant function program, FORDISC 2.0,
indicatesthat thisindividual ismore closely associated with
Hispanics.



Osteological Analyses: Appendix 11A: Burial Descriptions

Sex

Sex is estimated as male based upon the robusticity of the
cranial and postcranial elements. The narrow width of the
sciatic notch, large mastoid process, supra-orbital sharpness
and ridge size, large squared mental eminence size and
shapesareall indicative of amale.

Dentition

The dentition of thisindividual isfairly incomplete, but the
elements present display dlight to moderate wear and no
evidence of pathology. Cal culus deposits range from slight
to coalesced, with the heaviest deposits on the anterior
dentition. There is dight resorption of the alveolus at the
mandibular right molarsranging from 1.3to 2.3 mm. Evidence
of enamel chipping is present on the maxillary right second
premolar. Theright first maxillary premolar exhibitsadight
linear enamel hypoplasia.

Functional Morphology

Thisindividual displaysamoderately devel oped postcranial
skeleton. The humeri have moderate development of the
deltoid tuberosity, and medial and lateral epicondylar ridges.
Theradial tuberosity, interosseous crest, and pronator teres
attachment are marked on the radius, and the interosseous
crest and attachment for brachialis on the ulna are also
marked. Thisindividual a so displaysdlight squatting facets
bilaterally on thedistal tibia.

41RF1-BP24-085A

From a Sort

Thisindividual isayoung adult (code 96), possibly male, of
indeterminate ancestry. Thisindividual isidentified by aset
of dentition not associated with any of the other burialsin
thisfeature. The color of the remainsrangesfrom yellow to
brown and root action is evident.

Age
Thisindividual is a young adult based on the light degree
of dental wear and the completion of dental formation.

Ancestry
Ancestry for thisindividual is indeterminate, however, no
shoveling is seen on the central incisor.

Sex
Sex for this individual is possibly male. This estimate is
based on the very robust coronoid process of the mandible.
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Dentition

The dentition for thisindividual is mostly incomplete. The
overall wear is light. Calculus deposits are moderate, with
no differentiation of thelevelsof development. Themaxillary
left second molar displays alarge enamel chip, which has
resulted in the loss of the entire hypocone.

Burial Feature 25

41RF1-BP25-088
An incomplete skeleton represents this infant aged 1 to 2
years. Theremains exhibit postmortem breakage.

Age

This individual was determined to be 1 to 2 years of age
based on dental devel opment and long bone measurements.
The development of the deciduous teeth place the age at 1
to 1.25 years. The deciduous canineisroot ¥2complete, the
first molar isroot % and the second molar iscleft initial.

Thefemuris134 mminlength, thetibiais111 mminlength,
and the fibulais 106 mm in length. The length of the long
bones suggests asimilar age of 1.5to 2 years.

Dentition

All the deciduous dentition is present, though not in
occlusion. The maxillary canines exhibit linear enamel
hypoplastic defects. These defects occurred at approx-
imately crown Y2 to %, which corresponds with an age of
occurrence of 4 to 6 months.

Extra Elements
1) Deciduousmaxillary central incisor, with apex
complete devel opment, indicating an age of at least
4 years.

41RF1-BP25-089

Anincomplete skeleton representsthisinfant aged newborn
to 6 months. Ancestry and sex are indeterminate. Age is
estimated based on dental and long bone development.
Nearly all the deciduous dentition is present, though not in
occlusion. The deciduous canineis crown ¥2 compl ete, and
the second molar is crown %.. This development suggests
an age of 4 months. Theradiusis56 mm, the ulnais66 mm,
and tibia is 70 mm in length. These long bone lengths
support an age estimate of newborn to 6 months.
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Burial Feature 26

41RF1-BP26-092

Thismale aged 50+ years (code 97) isrepresented by avery
fragmentary, partially complete skeleton. The ancestry is
possibly Native American. The remains of this individual
arelight yellow in color. Fragmentary remains represent the
crania, maxilla, dentition, ribs, vertebrae, innominate, |eft
humerus, right radius, ulnae, femora, and left fibula.

Age

The age estimation is based on the presence of arthritic
lipping associated with the Schmorl’s depression on one
lumbar vertebraand moderate tooth wear. The thin cortical
bone and porous trabecular bone in the femora indicates
suggests an older individual. A fragment of the auricular
surface present isat least in Phase 7 devel opment indicating
an age of 50+ years.

Ancestry

The estimate of possible Native American ancestry isbased
on the platymeric femora. This characteristic flattening of
the proximal femur shaft isfound more commonly in Native
Americans.

Sex

Sex estimation is based on the overall robust nature of the
elements and the highly developed muscle attachments on
the femur, especially the linea aspera. Both of these factors
indicate asex estimation of male.

Dentition

The dentition of thisindividual is highly fragmentary. The
maxillary left second molar isretained in aportion of theleft
maxilla. The maxillary left third molar and mandibular left
third molar are present without associated alveolar
structures. All of the teeth present have moderate wear. The
lower right third molar exhibits small occlusal, lingual, and
interproximal pit caries. Overall, the dentition appearsto be
in good condition.

Pathology

The only pathology present is Schmorl’s depressions on
two upper lumbar vertebrae. One vertebra has Schmorl’s
depression on both the superior and inferior endplates. The
superior endplate depression measures 13 mm medio-lateral
by 8 mm anterior-posterior and 3 mm deep. The inferior
endpl ate depression measures 10 mm medio-lateral by 9 mm
anterior-posterior and is shallow. The second upper vertebra
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is only partially present missing the inferior portion. The
depression is mostly complete, although a small portion is
missing. The depression measures a minimum of 16 mm
medio-lateral by 8 mm anterior-posterior. Thelumbar vertebra
also exhibitsevidence of pulling, with erosion of the superior
left endplate, scored as arthritic lipping.

41RF1-BP26-095

From a Sort

Thisfemale, aged 25-29 years (code 22), isrepresented by a
nearly complete skeleton. The elements are highly
fragmented due to postmortem damage, thus very few
complete elements are present. Missing elements include
most of the cranial material, right humerus, right ulna, and
most of the ribs and vertebrae. Other than postmortem
damage, the preservation of the skeleton isvery good. This
individual was initially commingled with several elements
that were later matched to burials 41RF1-BP26-101 and
41RF1-BP26-106B.

Age

Age was estimated between 25 and 29 years based on the
overall density the bones and lack of degenerative joint
disease. The cortical bone is smooth and dense, indicating
ayounger individual. Thetrabecular boneissimilarly dense
and compactly organized. Theonly instance of osteoarthritic
change involves a superior articulation facet of the 12th
thoracic vertebra. No other joint surfaces exhibit remarkable
degenerative changes suggesting a young adult age.

Ancestry
Ancestry is estimated as possible Native American based
on platymeriaof thefemur.

Sex

Sex estimation is based on the overall size of the elements
and elevation of the auricular surface. The elements are
generally small and not too robust. The auricular surface of
the innominate is elevated, and a preauricular sulcus is
appreciable. All of these features indicate the sex of the
individual isfemale.

Pathology

Thisindividual exhibits mild to moderate heal ed periostitis
on the appendicular elements. Theright radiusdisplaysmild
healed periostitis on the posterior distal third of the shaft.
Theleg e ementsexhibit dightly worse periostitis. Thefemur
has healed mild to moderate periostitis on the posterior to
medial surfacesof the midshaft. Similarly, thetibiae display
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mild to moderate heal ed periostitis on the posterior to lateral
surfaces of the midshaft, and the fibulae have healed
moderate periostitis on the midshaft.

Theonly instance of arthritic change occurs on the superior
articulation facet of T12, and it islimited to mild porosity
and osteophyte development on both the surface and
margins of the facet.

41RF1-BP26-100

From a Sort

Thisindividual is a male, aged 25-29 years (code 22), of
indeterminate ancestry. The well preserved remains are in
good condition and range from yellow to brown in color.
The elements present include sternum, left scapula, right
clavicle, innominate, patella, humerus, radius, ulna, femurs,
tibiae, fibulae, ribs, and vertebrae. Enthesophytesare present
on both the achilles portion of the cal caneus. An extraright
partial clavicleisassociated with thisburial.

Age

Age estimation is based on the pubic symphysis. The left
pubic symphysisis consistent with a Todd Phase 4-5, which
corresponds to age 25-30 years (code 22). The overall
appearance of the elements, little arthritic formation on the
joint surfaces and the presence of dense cortical bone
support the age estimation.

Sex

The estimation of sex asmaleis based on the rather robust
postcranial skeleton with moderate muscle development on
all long bones.

Functional Morphology

Thisindividual displays avery well-developed postcranial
skeleton. The humerus is unusually short, although the
muscle development is rather marked. The humerus was
associated with thisindividual due to the good articulation
with the ulnaand radius and also the similarity in color and
weathering. A photograph of the elements in situ also
supports the association of this disproportionate match.
The triceps origin on the left humerus shows a large
degree of muscle development. The left scapula is aso
correspondingly robust. The pectoralis major, deltoid, and
latissimus dorsi attachments are moderately developed on
the humerus. The ulna displays marked attachments for
pronator quadratus, and the radiusis moderately devel oped
at the attachment for the oblique line.
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The gluteal and adductor muscle group attachments on the
femora are marked. The femora display broad linea aspera
measuring 9 mm wide and 3 mm deep. The tibiae exhibit
developed attachmentsfor the soleus muscle. Theinsertion
of the soleus muscle on both calcanei has moderate
enthesophytic development.

Pathology

Moderate enthesophytic development is present on the
Achilles portion of the left and right calcanei with theright
more pronounced than theleft. In addition, dight osteophytic
formation is present on thejoint surfaces of theleft scapula,
left proximal humerus, and the proximal and distal radius.

41RF1-BP26-100A

From a Sort

Thisfemale, aged 25-34 years (code 23), of indeterminate
ancestry isrepresented by only acalvarium and fragmentary
dentition. The remains were located at the feet on Burial
41RF1-BP26-100, however, the differences in muscle
development and overall robusticity suggest that these are
two different individuals.

Age

The overall appearance of the bone, which lacks suture
closure and porosity, suggests this individua is a young
adult aged 25-34 years (code 23). In addition, the associated
dentition shows only slight wear.

Sex

Sex estimationishbased on cranial morphology. Therelatively
small nuchal crest, gracile mastoid process, and supra-orbital
margin sharpness all indicate sex to befemale.

Dentition

Three teeth are associated with this burial: aright and left
first maxillary molar and aleft mandibular |ateral incisor. The
lower lateral incisor is double barrel shaped. The teeth are
healthy and exhibit only dlight attrition.

41RF1-BP26-101

Thisadult female, aged 40-50 years (code 26), isrepresented
by a partial skeleton. The ancestry is indeterminate. The
cranid fragmentsinclude parietal, occipital, temporal, maxilla
and mandible. Postcranial dementsinclude manubrium, right
clavicle, leftinnominate, left cal caneus, right humerus, right
radius, ulnae, femurs, tibiae, and fibula. Also fragmentary
ribs and vertebrae are present.
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The skeleton is well preserved, but fragmentary. The right
femur has a postmortem break on the mid shaft. Small
postmortem cut marks are present on the distal one-third of
thetibia. The elementsrangein color from yellow to brown.

Age

The age estimate is based on the moderate to severe
osteoarthritisonthecervical, thoracic, and lumbar vertebrae.
The dentition shows advanced stages of wear. Thesefactors
indicate an age of 40-50 years (code 26).

Sex

Sex estimation isbased on the gracile nature of the dentition
and bones, especially the tibia and fibula. From the
fragmentary cranial remains, it is possible to assess the
mastoid process and nuchal crest, both of which are
consistent with a sex estimation of female.

Dentition

Thedentition of thisindividual isfragmentary. The posterior
mandibular dentition was|ost antemortem, and the al veolar
bone exhibits resorption. The fragmentary right maxillais
present with the central incisor and the resorbed socket of
thelateral incisor. Thelower right first premolar, and the left
first and both second upper premolars, along with the upper
first molar are present without sockets. The mandibular | eft
canine socket is double rooted. Moderate wear is present
on al of the dentition.

Functional Morphology

This individual is gracile with little postcranial muscle
development. Theright humerus has little muscle devel op-
ment. Thereisasupracapitulum fossaon the proximal right
humerus, indicating habitual tight flexion of the elbow. The
lineaaspera of thefemur isalso small and shallow, withlittle
development.

Pathology

Moderateto severe arthritisis present onall of the vertebrae.
Arthritic lipping can be observed on the body and articular
facets of the cervica vertebra, and on the bodies of the
thoracic and lumbar vertebra.

The left ulna exhibits pinpoint porosity around the radial
notch and along the media surface of the proximal one-
third of the shaft. The proximal end aso displays a dight
well-healed enthesophyte.
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Theleft proxima femur hasahealed fracture. Thefragmented
state of the element makes reconstruction of the joint
impossible. However, it is possible to observe severe
remodeling and callus formation around the proximal joint
surface and proximal Y5 of shaft.

The left tibia has moderate periogtitis affecting the entire
shaft.

41RF1-BP26-103

An incomplete skeleton represents this infant, aged 1.5 to
2.5 years, of indeterminate sex and ancestry. Thefragmentary
elements present include the occipital, both maxillae, most
deciduous teeth and two permanent teeth, several ribs and
vertebrae, both scapulae, both clavicles, left innominate,
both radii, completeleft femur, and fragmentary right femur.

Age

Thischild was determined to be between the ages of 1.5 and
2.5 years based on dental development and long bone
measurements. The deciduous canine is root initial, the
deciduous second molar is cleft initial, and the permanent
maxillary first incisor is crown Y2 indicating an age range
between 1.0 and 2.5 years. Similarly, theleft femur measures
136 mm, indicating an age of 1.5t0 2.5 years.

Dentition

All the deciduous maxillary dentition, the deciduous
mandibular first incisor, both second molars, and the
permanent left maxillary first incisor and right maxillary
second molar are present. The teeth are not in occlusion
and show little to no wear and no caries.

41RF1-BP26-104

This subadult, aged 9.5-12.5 years (code 12) of unknown
sex and ancestry, is represented by a very fragmentary
skeleton. The preservation of the elementsis good, and the
color is yellow to brown. The elements present include a
frontal, right femur epiphysis, tibiag, and aleft fibula. Anold
postmortem shovel cut mark is present on the midshaft of
both tibiae.

Age

The age estimation of this individual is based on the
estimated, reconstructed maximum length of the left tibia
(~285 mm), which correspondsto an age of 10.5-11.5 years.
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Pathology
Mild cribraorbitaliawas scored.

41RF1-BP26-111

Present is the nearly complete skeleton of a female, aged
60+ years (code 29) of probable Native American ancestry.
The skeletal elements exhibit good preservation but are
highly fragmented due to postmortem damage. This
individual displays generalized osteoporosis and a badly
fractured right femur.

Age

Thisindividual was estimated to be 60+ years based on the
condition of the skeletal elements, most notably the
presence of advanced osteoporosis and degenerative joint
disease. Nearly al of the elements exhibit osteoporosis
where both the cortical and trabecular bone have thinned
out considerably making the elements extremely light and
fragile. The presence of osteoarthritison the mgjority of the
elements also suggests the individual is an older adult. All
but two of the mandibular teeth were lost antemortem, and
the alveolar bone has been resorbed, again suggesting the
individual isan older adult.

Ancestry

The ancestry was estimated based on the pronounced
muscle attachments of the cranium and the postcranial
elements considering sex as female. The nuchal region of
the occipital and the mastoid processes are rather robust
for afemal e, asare the muscle attachments of thelong bones,
suggesting this individual was muscular for a female.
Pronounced musculature is common among the Native
American females of this series, thus the musculature of
this individual is consistent with other Native American
femalesin the series.

Sex

Sex was estimated as female based on the overall size of the
elements and morphology of the skull. The long bones are
comparatively small suggesting theindividual isfemale. The
diameter of thehumeral head measures43 mm and thefemoral
head measures 45 mm in diameter, also suggesting the
individual is female. Similarly, the sharpness of the supra-
orbital margin, and mental eminence size and shapeindicate
theindividual isfemale.

Dentition
No teeth are present for thisindividual. All but two of the
mandibular teeth were lost before death, and the alveolar
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bone has been resorbed. The right second incisor and right
canine are missing due to postmortem loss, and the sockets
show no signs of abscess. The highly fragmentary nature
of the maxilla prohibits assessment of dental pathology.

Functional Morphology

Thisindividual exhibitswell defined muscle attachmentson
the appendicular elements. The clavicles have articular
facets on the lateral inferior aspect from articulation with
the superior margin of the scapulae. Unfortunately, both
scapul ae are missing the superior margin due to postmortem
loss. Theright clavicle exhibits alarger and better-defined
facet, measuring 16 mm anterior-posterior by 18 mm medial-
lateral with an elevation of approximately 1 mm. The humeri
display well-devel oped deltoid tuberosities, especially the
right humerus, suggesting habitual abduction or lifting of
the arms at the shoulder. The lower arm elements exhibit
pronounced muscle attachments corresponding with
pronation and supination of the arm. The radii have well
defined pronator teres attachments and both the radii and
ulnae display marked pronator quadratus attachments,
suggesting habitual pronation of the lower arm.

The leg elements also show pronounced muscle
attachments. The pathological nature of theright femur and
corresponding alterations to the right tibia and fibula
preclude analysis of functional morphology for those
elements. However, the left leg elements, especially the
femur, display pronounced muscle attachments. The linea
aspera and proximal muscle attachments (the gluteal
tuberosity, pectineal line, and trochanters) of the left femur
are well defined and rugged, indicating habitual and
extensive use of the gluteal and hip muscles. These muscles
primarily act in lateral and medial rotation of the hip joint,
especialy in the function of walking. As mentioned, and
discussed in the next section, the right leg is pathological;
the femur has had two complete fractures that have healed
or are healing. The mgjority of thefunctional morphology is
likely aresult of thefractures. With theright leg fractured as
badly as it was, a crutch would definitely have been
necessary. The extended use of a crutch could result in
both the articulation facet seen on the right clavicle and
account for the alterations to the elements of both the right
and | eft shouldersand arms. Similarly, the devel oped muscle
attachments of the left leg and hip are likely aresult of that
side compensating for the pathological right side.

Pathology
The skeletal elements exhibit a suite of pathological
aterations. The mgjority of the aterationsareadirect result
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of age related degeneration, notably osteoporosis and
arthritis. Thisindividual displays generalized osteoporosis,
asindicated by extremethinning of thetrabecular and cortical
bone resulting in light and fragile bones. The extent of the
osteoporosis can be appreciated in the near total
degeneration of trabecular bone in the diaphyses and
epiphyses of the long bones.

Nearly all the skeletal elements exhibit osteo-arthritic
alterationson thejoint surfaces. Theleft temporomandibular
joint (TMJ) displays mild osteophyte devel opment, porosity
and erosion, and the right TMJ has mild porosity. The
cervical vertebrae have mild lipping and porosity on the
articular facets and centra. The thoracic and lumbar
vertebrae display mild osteophytic lipping and porosity on
the articular facets. The acetabulum and glenoid fossa
fragments exhibit mild lipping and porosity on the margins.
The proximal and distal articular surfaces of most of the
long bones also exhibit mild lipping and/or mild porosity.
The left trapezium and first metacarpal exhibit severe
osteophytic remodeling and the joint surfaces display
eburnation.

The skeletal elements also display evidence of generalized
infection. The parietals and occipital exhibit mild healed
ectocranial porosis. Similarly, the zygomatics display
porosity at and around the area of the zygomatico-facial
foramen and sutures. Lytic lesions have affected the
temporals and sphenoid. The endocrania surface of both
theright and | eft temporals and sphenoids, have areaswhere
the cortical bone has been destroyed to expose the
cancellous bone. This is especially true of the petrous
portion regions of thetemporals. The ectocranial surface of
the left temporal and sphenoid has also been affected by
Iytic activity. Thereisalesion, measuring 7 mm by 5 mmand
approximately 3 mm deep, on the anterior margin of the
temporal-mandibular fossa. Lytic lesions similarly have
affected the region of the sphenoid just anterior to the
temporal. Thelesion remodeling beginsin the areaof foramen
ovale and extends lateral and anterior up the greater wing.
The bone affected by the lesions is extremely porous, with
most of the cortical bone destroyed to expose the trabecular
bone. Theleft mandibular ascending ramus exhibits porosity
in the gonia region and the area of the sigmoid notch.
This porosity is likely related to the pathology of the left
temporal region.

The left femur displayslocalized mild healed periostitis on
the midshaft, while the right femur has moderate active
periogtitis on the midshaft. Similarly, the left tibiahas mild
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heal ed periostitis at the midshaft, and the right tibiaexhibits
moderate active periostitis on the shaft. The fibulae also
have mild healed periogtitis on the midshafts.

Theright femur exhibitstwo distinct fractures. The proximal
femur hasahealed fractureto the neck region. Thisfracture
is likely a result of weakening of the bone due to
osteoporosis. The fracture resulted from a collapsing of the
femur neck. Thiscollapsing of the neck lead to compression
and deformation of the greater and lesser trochanters and
displaced theentire proximal end of thefemur posteriorly at
an angle of approximately 15 degrees off vertical. The bone
healed in this compressed and deformed state. The
deformation of thelesser trochanter has extended and pulled
the lesser trochanter lateral and anterior, creating a fossa
(approximately 8 mm deep) between the proximal shaft and
lesser trochanter. Thefracturedid not lead to any appreciable
deformation of the femoral head, and the acetabulum istoo
fragmentary to reveal any evidence of deformation.

Thedistal third of the femur also hasafracture. The fracture
itself cannot be appreciated due to resulting osteomyelitis
and postmortem damage to the distd third of the shaft. The
shaft in the area of theinfection is considerably swollen, and
the bone is extremely porous and remodeled. The infection
can aso be appreciated on the rest of the shaft as periogtitis
and porosity. A cloaca, 4 mm in diameter, is present on a
fragment located on the posterior surface of the shaft,
indicating that the infection was active and draining at the
timeof death. Thebonein theareaof thefracture andinfection
was obvioudy unstable and likely immobilized the leg.

Thefracturesto the right femur appear to have affected the
other leg elements. Theright tibia and fibula are generally
smaller than the left elements, suggesting that the muscles
and bones had atrophied likely from non-use.

41RF1-BP26-113

From a Sort

Thisfemale, aged 20-24 years (code 21) of possible Native
American ancestry, was identified from a sort in the
commingled Buria Feature26. Theburias, 41RF1-BP26-113,
41RF1-BP26-114, 41RF1-BP26-128, and 41RF1-BP26-131, were
found on top of extended Burial 41RF1-BP26-119. These
remains are sorted and identified as an individua dueto the
extremely gracile skeletal elements, the color, and state of
preservation. The elementsareyellow to brown in color with
good preservation. The skeleton is highly fragmented
resulting from postmortem disturbances. There are
postmortem cut marks on the distal right tibia. A nearly
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complete, highly fragmented cranium, clavicles, innominate,
humeri, radii, ulnae, femurs, tibiag, aleft fibula, fragmentary
ribs, and vertebrae represent theindividual . Green staining is
present on one proximal phalanx, with staining on all surfaces.

Age

Ageestimation isbased on the fragmentary auricular surface
that exhibits characteristics such as billowing and fine
granularity associated with Phase 1 development. The
overall youthful appearance of the skeleton, with no
vertebral arthritic development and very dight tooth wear,
support the age estimation of ayoung adult of 20-24 years.

Ancestry

The estimated ancestry as possible NativeAmericanisbased
onthedightly platymeric femoraand the dight devel opment
of sguatting facets present on the tibia. Theincisors exhibit
dight shoveling. The zygomatics appear to be moderately
flared. All of these indicators suggest a possible Native
American ancestry. However, the extremely gracile nature
of the skeleton and the dentition, along with the mildness of
Native American traits, differentiates this individual from
the other Native Americansin thisseries. Thismay indicate
possible Hispanic ancestry as well.

Sex

Estimation of sex asfemaleisbased on the extremely gracile
skeleton. Thediameter of thefemora head measures 39 mm,
which fals well within the female range. In addition, the
mastoid processes, supra-orbital sharpness, and supra-
orbital ridgesizeall indicate asex estimation of female.

Dentition

The overall health of the dentition appears to be moderate.
The teeth exhibit only dight wear. A small occlusal carious
lesionis present on the maxillary right third molar. Evidence
of resorption of the alveolar bone is present in calculus
formation on the root surfaces bel ow the cementum-enamel
junction. Resorption and calculus buildup is especialy
prominent in the mandibular molars. Numerous enamel
hypoplasia defects are present on the anterior dentition.

Functional Morphology

This individual is gracile with little postcranial muscle
development. The humeri havelittle muscle development. A
supracapitulum fossa on the proximal right humerus
indicates habitual tight flexion of theelbow. Thegluteal line
is dightly developed. The linea aspera of the femur isalso
small and shalow with little development. Thefemoraexhibit
dlight platymeria.
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41RF1-BP26-114

From a Sort

This child of unknown sex aged 6.5-7.5 years (code 08) of
indeterminate ancestry was identified from a sort in
commingled Buria Feature 26. Theburials41RF1-BP26-113,
41RF1-BP26-114, 41RF1-BP26-128, and 41RF1-BP26-131 were
found on top of extended Burial 41RF1-BP26-119. This
individual was sorted and identified in the feature because
it is the only subadult present in the commingled burials.
Thehighly fragmented remainsarelight brown in color with
good preservation. Postmortem cutmarks are present on the
femoral shaft. Theindividual isrepresented by fragmentary
ribs, right clavicle, right humerus, and left femur.

Age

Age estimation isbased on the approximate maximum lengths
of the humerus and femur. Both of these elements were
broken postmortem, and maximum lengthisbased on apartia
reconstruction of the elements. The humerus measures
approximately 195 mminlength (age 6.5-7.5), and thefemur
measures approximately 245 mminlength (age5.5-6.5). As
the humerus was more compl ete, age estimation was based
on this measurement.

41RF1-BP26-119

This adult male, aged 25-30 years (code 22) of possible
Hispanic ancestry, isidentified asaprimary articulated burial
in Feature 26. The commingled remains of at least four other
individua s41RF1-BP26-113, 41RF1-BP26-114, 41RF1-BP26-
128, and 41RF1-BP26-119A (aswell asnumerouscommingled
ossuary elements) wereinterred on top of the primary burial.
This individual died as a result of perimortem trauma.
Fracturesare present onthe cranial vault, face, and dentition.
Thefairly complete remains are in good condition, and the
color of the bone ranges from yellow to brown. Plant root
damage is evident on the cortical surfaces of the bones.

Age

Age estimation is based on pubic symphysis and auricular
morphology. The right pubic symphysis is consistent with
aTodd Phase 4 and a Suchey-Brooks Phase 3. Theauricular
surface is consistent Lovejoy’s Phase 2-3. These features
correspond to arange of 25-35 years.

Ancestry

Traits used for ancestry estimation are ambiguous. The
femoraare moderately platymeric, and the tibiae have very
dlight squatting facets. Thesetraits suggest Native ancestry.
However, the maxillary central and lateral incisors lack
shoveling, and moderate to heavy calculus development is
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present, which may reflect amore of atraditional sedentary
soft food diet. These traits suggest non-Native ancestry.

Sex

Sex estimation is based on cranial morphology. The nuchal
crest in moderately developed, and the supraorbital region
displays a rounded margin and a heavy browridge. The
mandibl e displaysawell defined mental eminence.

Dentition

Thedentition for thisindividual displaysslight to moderate
wear, with the heaviest wear occurring on the mandibular
central incisorsand themaxillary molars. Calculusformation
is moderate to coalesced with the heaviest deposits on
mandibular incisors and canines. The calculus deposits on
many of theteethis present below the CEJdueto periodontal
resorption. Marked alveolar resorption occurs on the
mandibular and maxillary molars. A periodontal abscesswith
pocket formation is present on the maxillary left first molar.
Linear enamel hypoplasias occur on the maxillary and
mandibular incisors, canines and premolars.

Antemortem and perimortem damage is evident in the
dentition. Antemortem enamel chipping occurs on the
maxillary right first and second premolarsand central incisor,
maxillary left first premolar and first molar, mandibular right
first premolar, mandibular left lateral incisor and second
premolar. These areas of enamel chipping exhibit staining
and deposits indicating the antemortem occurrence.

Perimortem traumaisevident in theavulsion fractureson the
maxillary right lateral incisor and canine as well as the
mandibular right first premolar. Theroot of themaxillary incisor
isfractured at the CEJ. The canine exhibits fractures on the
root and crown 2.3 mm above the CEJresulting in theloss of
the occlusal and lingual surfaces of the crown. The lingua
cusp of themandibular premolar ismissing dueto fracturing.

Functional Morphology

The postcranial skeleton is only slightly developed
suggesting a lack of rigorous activity. The right humerus
displaysdight devel opment of thelateral epicondylar ridge.
The right radius and ulna display marked interosseous
crests. The distal tibiae display dlight squatting facets.

Pathology

Evidence of atraumatic death is present on the cranial vaullt,
face, and dentition. The fragmentary right parietal displays
aradiating fracture extending at least 50 mm between the
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mid lambdoidal suture and anteriorly toward the coronal
suture. The maximum diameter is unknown due to the
fragmentary condition of the bone. The fracture involves
both the endo and ectocranial surfaces and shows no
evidence of healing. The right temporal displays afracture
located superior and posterior to the external auditory
mesatus. Radiating fracturesextend from the meatus anteriorly
toward the zygomatic process and posterior/inferiorly from
the meatus superior to the mastoid process.

Theface shows evidence of blunt traumato theright lateral
side. Theright malar is fractured along the inferior orbital
margin. Theright maxilladisplaysthree fractures. Thefirst
extends superior to inferior along the nasal border and
resulted in the separation of the right nasal aperture margin.
The second maxillary fracture severs the frontal process
from thebody of the maxillaand runsanterior-posterior from
the nasal border to the root of the lacrimal groove. It is
uncertain whether this fracture involves more of the facial
region dueto the fragmented remains. Thethird fractureisa
L eFort type 2 fracture, although it does not occur bilaterally.
It runsin an inferior-posterior arc from 9 mm lateral to the
nasal apertureto 20 mm latera tothenasal aperture. Evidence
of fresh bone peeling is present within the maxillary sinus,
which supports the perimortem occurrence of thisfracture.
The maxillary dentition also displays perimortem crown
fracturesof theright canineand lateral incisor (see Dentition
section for description).

From theavail able evidence, aminimum of two digtinct blows
tothecraniumisrecognized. Oneblow strikesthisindividual
in the supra-mastoid region of the right temporal, thus
producing the radiating fractures on the parietal aswell as
the fractures around the external auditory meatus. The
second blow most likely was directed towards the right
portion of the face, thus fracturing the crowns of two
maxillary right teeth, as well as the nasal aperture, inferior
orbital border, anterior maxillary atrial wall, and thefrontal
process of the maxilla.

The unusual unilateral nature of the cranial fractures
indicates caution is necessary when evaluating this trauma.
The force required to cause a LeFort fracture is typically
severe enough toresultin bilateral facial fractures. Because
of this discrepancy, the fracture margins were closely
examined in order to confirm the perimortem determination
of the trauma. The margins exhibit dark staining similar to
the staining present on the other elements supporting the
old nature of the fractures. Close examination of a
photograph of the buria in situ shows that the skull was
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not disturbed historically. This lessens the possibility of
postmortem disturbance causing the damage to the right
side of the cranium.

Thisindividua displays slight cribra orbitalia in the right
and left eye orbits, the associated lesions appear to be in
the process of healing. There is dight active ectocranial
porosis localized on the posterior right and left parietal
around the lambdoidal suture.

Slight marginal osteophytic formation is present on the
centrum of one thoracic (1-9) vertebra, and slight marginal
porosity is present on the centra of the first, second, and
third lumbar vertebrae.

Thisindividual displays a bilateral congenital dislocation
of the hips. Both femoral heads have become flattened and
oval shaped with the horizontal diameter of the head (left =
53 mm, right = 58 mm) greatly exceeding that of the vertical
diameter (left =42 mm, right = 46 mm). Both femoral necks
are shortened, and the angle of the neck is close to 90
degrees. Maformation of this kind may be the result of
repeated dislocation of thefemoral head from the acetabulum
during early childhood into adolescence. Degenerative
changes associated with the dislocation include only slight
marginal porosity on both femoral heads and moderate
marginal osteophytic formation on the right femoral head.
Although fragmentary, the acetabulae also show
modification of the lunate surface to accommodate the
malformed femoral heads. Dueto the fragmentary nature of
the bone, the full extent of the modification cannot be
assessed. No other aspect of these bones suggests any
disability resulting from the developmental modifications.

The achilles surfaces of the right and left calcanei display
dlight enthesophyte formation.

41RF1-BP26-119A

From a Sort

Thisburial representsayoung adult male (20-30 years[code
96]) of indeterminate ancestry. This individual was sorted
from the commingled remain surrounding 41RF1-BP26-119.
Four additional burials were identified in this cluster of
elements including 41RF1-BP26-113, 41RF1-BP26-114,
41RF1-BP26-128, and 41RF1-BP26-131. Theburia consists
only of postcrania appendicular elements, primarily lower
limb bones. The bones are in good but fragmentary
condition. A series of postmortem cuts and hack marks are
present on the right femur. The marks are consistent with
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the bones from this individual being disturbed and re-
interred after 41RF1-BP26-119 was placed inthe burial pit.

Age

All epiphyses are complete fused but the fusion line are
evident on the proximal tibia and proximal ulna. The joint
surfacesarein good condition and no degenerative changes
are evident. The pattern of fusion and lack of osteoarthritic
changes are consistent with an individual between 20 and
30yearsold.

Ancestry

The proximal femur exhibits only dlight platymeria, and
bilateral squatting facets are present on the tibiae. These
traits are consistent with Native American populations;
however, estimation of Native American ancestry istentative.

Sex

The sex of this individual is based on the gross
morphological characteristic of the bones. The femur is
moderately robust and thefemoral head isat least 49 mmin
diameter, which fallswithin the malerangesfor most Native
American and European populations.

41RF1-BP26-120

From a Sort

Thisindividual isanadult male, over 50 yearsold at death, of
Native American ancestry. The individual consists of
disturbed disarticulated elements recovered from a discrete
bone cluster above Buria 41RF1-BP26-126. Disarticul ated
bonesfrom burials41RF1-BP26-122, 41RF1-BP26-123, and
41RF1-BP26-130 were collected with thisindividual fromthe
feature. Individuals are defined based on skeletal size,
coloration and preservation. Several elements are not
specificaly identified by individual. Thesebonesare assigned
ossuary element codesand provenienced to the burid feature.
Several os coxae and fibulae are coded in this fashion.

Burid 41RF1-BP26-120isinfair condition, but most elements
arefragmentary. Theindividual isrepresented by cranium, a
seriesof upper limb elements, four vertebral centra, theright
innominate, and sacrum fragments. The bone is brown to
light brown in color with slight water damage on some
elements.

Age

The age determination is based on a variety of secondary
indicators. The primary age indicators of the pelvis (i.e.
auricular surface and pubic symphysis) are absent. The
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vertebral elements exhibit severe osteophytosis with large
osteophytes on the lateral margins of thoracic and lumbar
centra. Osteoarthritic lipping is evident in the shoulder and
elbow joints. Oral hedlth is extremely poor with numerous
periapical abscesses and antemortem loss of several teeth.
The combination of these degenerative traits suggests an
individual of advanced age of 50+ years.

Ancestry

The overall skeletal sizeisrobust, which is consistent with
the Karankawamal e pattern. The face exhibitsawide nasal
aperture with no prognathism and a moderately wide
interorbital distance (24 mm). Themaxillary paateisparabolic
with straight palatine sutures. These traits are typical of
Native American populations. However, the zygomatics
exhibit dight recurvature, whichistypically aEuropean trait.

Sex

The morphology of the cranium is indicative of a male
individual. The supraorbital torusand suprameatal crest are
marked and elevated. The zygomatic bones are robust. The
postcranial elements are quite large indicating a male
individual.

Dentition

The alveolar portion of the maxillais nearly complete, but
only theroots of |eft second premolar are present. Six teeth
have been lost postmortem. Eight teeth have been lost
antemortem with the alveol ar structuresresorbed. Two tooth
sockets exhihit active periapical abscesses. The mandible
and all lower dental remains are missing. Overall, this
individual’ soral healthisextremely poor.

Functional Morphology

The crania morphology is moderately robust. The muscle
attachments on the left clavicle and right ulna are well
marked. Thedeltoid origin on thelateral clavicleisdlightly
raised and well delimited.

Pathology

Skeletal pathological lesions evident in thisindividua are
limited to degenerative osteoarthritic changes. Severe
vertebral osteophytosisis evident in two thoracic centra, a
mid and lower element. The vertebral bodies show heavy
osteophytic build-up on the lateral margins of the centra.
The end plates of each vertebra are intact and unaffected.
Moderate marginal osteoarthritic lipping and mild surface
porosity is present on the glenoid fossa of the left scapula.
Mild marginal osteophytes surround the articular surface
of the proximal ulna
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41RF1-BP26-122

From a Sort

Thisindividua is an adult female, aged 20-29 years (code
21), of Native American ancestry. The burial consists of
disturbed disarticul ated elementsrecovered from adiscrete
bone cluster above Burial 41RF1-BP26-126. Disarticul ated
bonesfrom burials41RF1-BP26-123, 41RF1-BP26-120, and
41RF1-BP26-130 were collected with thisindividual fromthe
feature. Individuals are defined based on skeletal size,
coloration and preservation. Several elements are not be
specifically identified by individual. These bones are
assigned ossuary element codes and provenienced to the
burial feature. Several oscoxae and fibulae are coded in this
fashion. Burial 41RF1-BP26-122isinfair condition, but most
elements are fragmentary. Femora, tibiae, and a fibula
represent the individual. The elements are light brown to
yellow in color.

Age

The age of this individual was determined based on the
presence of the epiphyseal line on both femora. Thisfeature
along with the lack of any arthritic changes in the joint
surfaces of the long bones indicates that the individual isa
young adult.

Ancestry

The ancestry estimation is based on the moderately
platymeric femurs and the presence of squatting facets.
These features suggest Native American ancestry.

Sex

Estimation of sex isbased ontheoverall gracile appearance
of thelong bones. Gracileindividualsare especialy likely to
be female in this series, given the robustness observed in
themales.

Functional Morphology

This individual has only dight muscle development. The
gluteal region haslittle muscular development and thelinea
asperaisrelatively narrow and shallow. The femora exhibit
moderate platymeria. The tibiae display squatting facets.

41RF1-BP26-123

From a Sort

Thisindividua is an adult female, aged 20-29 years (code
21), of possible Native American ancestry. The individual
consists of disturbed disarticul ated elements recovered from
a discrete bone cluster above Burial 41RF1-BP26-126.
Disarticulated bonesfrom burials41RF1-BP26-122, 41RF1-
BP26-120, and 41RF1-BP26-130 were collected with this
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individual fromthefesture. Burial 41RF1-BP26-123isinfair
condition, but most elements are fragmentary. A clavicle,
scapula, legs and calcaneus represent the individual. The
elementsarelight brown to yellow in color.

Age

The age of this individual was determined based on the
presence of the line of fusion of the epiphysis on both the
left and right femur. This feature along with the lack of any
arthritic changes in the joint surfaces of the long bones
indicates that the individual is a young adult.

Ancestry

The ancestry of thisindividual is based on the moderately
platymeric femurs. This feature is indicative of possible
Native American ancestry.

Sex

The determination of sex for thisindividual is based on the
overall gracile appearance of the long bones. The femoral
head measures 40 mm in diameter.

Functional Morphology

Thisindividual has moderate muscle devel opment. Theright
clavicle has slight development at the deltoid origin. The
femur has little development in the gluteal region with the
narrow, flat lineaaspera. Thefemur ismoderately platymeric.
The soleusline of the tibiaexhibits moderate development.

41RF1-BP26-125

Thismale, aged 30to 35 years (code 23) of probable Hispanic
ancestry is represented by a nearly complete skeleton. The
remains are fragmentary, exhibiting varying degrees of
postmortem breakage. While the cranial and axial skeletal
remains are highly fragmented due to postmortem damage,
the appendicular elements due not exhibit alesser degree of
fragmentation. Thisindividua wasinitially semi-commingled
with buriad s41RF1-BP26-126, 41RF1-BP26-130, and 41RF1-
BP26-130A. Themagjority of elementsfor thisindividua were
clearly associated, however, some of theelementswere sorted
from the other individuals and matched to this individua
based on size, morphology and color of the elements.

Age

Estimation of ageisbased on the morphology of theauricular
surface and pubic symphysis. The auricular surfaces were
scored as group 3+, which correlatesto an age range of 30-
35 years. The pubic symphyses aged similarly, scoring as
Todd Phase 6 (age 30-35) and Suchey-Brooks Phase 4 (35 +
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10.5 years). This age estimate is supported by the overall
condition and density of the cortical and trabecular bone.

Ancestry

The ancestry estimation of probable Hispanic is based on
the morphology of the cranio-facial elements. Although the
skull was highly fragmented, reconstruction of the cranial
elements allowed for ancestry estimation. This individual
exhibits a mixture of Caucasian and Native American
craniofacial traits; an indicator of admixture between the
two groups has implied a Hispanic ancestry. The skull is
small overall, and the face is narrow with little to no
prognathism, which are features representative of European
ancestry. Similarly, the nasals are “pinched,” a European
trait. The pallet has an overall U-shape, a Native American
trait. A nasal sill is present, though it is slightly blurred,
again aNativeAmerican trait. Thismixture of ancestral traits
suggests this individual is of Hispanic descent.

Sex

Sex estimation isbased on the morphology of theinnominate
and skull. The auricular surface of the innominate haslittle
to no elevation, and the pubic body is narrow, both male
traits. Similarly, the supra-orbital bluntness and ridge size
suggest theindividual to be male. The shape and size of the
mental eminence al so support the sex estimation of male.

Dentition

Thedentition ismostly complete. Missing teeth include the
left mandibular canine, second premolar and first molar and
the right mandibular first incisor. The mandible has
postmortem damage, and the | eft alveolar regionismissing.
The occlusal surface of the right maxillary third molar
exhibitsadight pit caries, and twolarger interproximal lesions
are present on the left maxillary second molar and right
mandibular canine. Abscesses have resulted in the
antemortem loss of several teeth including the first and
second right maxillary molars and the left mandibular third
molar. The left maxillary first molar was aso lost due to
abscessing, and the degree of resorption is so great that the
second molar has been displaced mesially. Theaveolar and
maxillary bone superior to the M 1 region has collapsed with
noticeable deformation. The second left mandibular molar
has also abscessed with alteration of the alveolar bone, but
the tooth has been lost postmortem.

Other teeth exhibit infections yet have not been lost. The
right mandibular second incisor has a periapical abscess
with fistula resulting from a carious lesion. The right
mandibular second premolar and first molar have similarly
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abscessed. Calculus deposits range from moderate to heavy
on all of the non-abscessing teeth. Dental attrition is slight.

Pathology

Pathological changes include endocrania porosity of the
left temporal, degenerative joint changes in the vertebrae
and right appendicular elements, and healed fractures of
the right zygomatic and | eft thumb.

The left temporal exhibits endocranial porosity or possibly
Iytic lesion activity in the area of the mandibular fossa and
just anterior to the mandibular fossa. Endocranially, the bone
has a dimpled porous appearance in this area where bone
has been lost. This bone loss has lead to postmortem
breakage of the exterior surface of the bone.

The cervical vertebrae have mild porosity on the facet
margins. The thoracic vertebrae have mild porosity on the
surfaces of both the facets and centra. Mild porosity and
osteophyte development is located on the centra of the
lumbar vertebrae.

Mild marginal osteophytic lipping is present on the right
distal humerus, distal radius, proximal ulna, and right patella.
Theright distal femur and proximal tibia exhibit moderate
osteophyte development.

Theright zygomatic exhibits aheal ed fracture. Thefracture
islocated just inferior to thefrontal processin theregion of
the zygomaticofacial foramen. A portion of bone between
the frontal process and the temporal process was displaced
posteriorly by the fracture and healed in that position. This
has enlarged the zygomaticofacial foramen andresultedina
depressed appearance to the anterior surface of the
zygomatic. The bone in the area of the fracture is thinner
than the surrounding bone.

The proximal phalanx of theleft thumb hasahealed fracture.
The well-healed compl ete fracture appears to have broken
the shaft of the phalanx diagonally in a distal to proximal
direction. The bone did not heal without deformation. The
distal end of the phalanx is bowed lateraly, and a rather
large enthesophyte has formed on the distal-medial margin
of the bone.

The right and left first metacarpals have rather large
enthesophytes on the lateral border of the distal articular
surface, and the distal articular surfaces are flattened. The
enthesophytes are likely a result of hypertrophy of the
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opponens pollicis muscle of the hand, a muscle that works
to oppose the thumb to the other fingers.

41RF1-BP26-126

This individual is a male aged 45-60 years (code 27)
represented by aprimary extended burial. Based on avariety
of morphological characteristics, theindividual isclassified
as Native American. The skeleton is well preserved but
fragmentary. Several burials are commingled above this
burid including 41RF1-BP26-130, 41RF1-BP26-130A, 41RF1-
BP26-120, 41RF1-BP26-122, and 41RF1-BP26-123. Thebone
is light to medium orange brown in color. Plant roots have
etched the surfaces of several elements.

Age

Theageof thisisindividual isbased on asuite of indicators
includethe auricular surface, pubic symphysis, degenerative
skeletal changes, dental wear, and the presence of ossified
cogtal cartilage. Theauricular surface exhibitsuniform coarse
granularity with dight striae. The pubic symphyses have
well delimited margins except the superior ventral margin,
which has failed to form. The face is coarse with slight
marginal lipping. Degenerative changes are present at all
major joint and in thevertebral column. The costal cartilage
of numerous ribs has ossified, which is indicative of an
older adult. Dental wear is moderate with limited dental
disease. The combination of these indicators is consistent
with an individual between 45 and 60 years.

Ancestry

The femora are platymeric. The overall skeletal sizeisvery
robust, whichis consistent with the Karankawamal e pattern.
The central maxillary incisorsare shoveled and theindividual
has an edge-to-edge wear pattern. These traits are typical of
NativeAmerican populations. However, thezygomaticsexhibit
dlight recurvature, which istypically a Caucasoid trait.

Sex

The overall skeletal size of this individual is robust. The
pubis is triangular with an acute subpubic angle. The
auricular surface is flat and lacks a pre-auricular sulcus.
The supraorbital marginisblunt, and the superorbital torus
arch is large. The suprameatal crests are well-developed.
These characteristics are consistent with amale individual .

Dentition

Maxillary and mandibular teeth are well represented but the
maxillary alveolar structures are fragmentary and only
partially represented. The status of five teeth could not be
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determined. Dental wear is moderate across all teeth.
Calculus deposits range from small flecks to heavy on the
posterior teeth. The maxillary right second molar has a
carious lesion that affects the buccal and interproximal
surfacesresulting in pulp exposure. The maxillary left second
molar has abscessed and was |ost antemortem. The crown
of the lower left third molar has been completely destroyed
by a carious lesion, and the roots have abscessed.

Functional Morphology

Theoverall morphology of thisindividual isrobust. Muscle
attachment locations on the humeri are well marked. The
insertionsfor the deltoideus, pectoralismajor, and latissimus
dorsi are evident on the proximal shaft. The shaft margins of
the phalanges exhibit moderate ridges associated with the
attachments of the digital sheaths. The sheaths encircle the
flexor digitorum tendons, which act to flex the fingers. The
origins of these muscle groups are well marked on the shafts
of the radii and ulnae. This pattern is consistent with very
heavy use of the arms and hands. The insertions for the
gluteus maximus and upper adductor muscles are well-
devel oped.

Pathology

Mild degenerative joint disease (DJD) is present in the
vertebral column and in the major appendicular joints. The
ankylosis of third and fourth cervical vertebrae is evident,
and mild marginal centrum lipping and porosity ispresentin
the other cervical elements. Moderate to slight marginal
centrum lipping is present in the thoracic series. Moderate
lipping and slight marginal porosity is present in the lower
lumbar vertebrae. Five thoracic and three lumbar centra
exhibit slight to moderate Schmorl’ snodes. The dimensions
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of these defects vary in size with the lower thoracic and
lumbar vertebrae showing the largest lesions (Table 11 A-13).

Mild marginal osteoarthriticlippingispresent onthe proximal
and distal left humerus, distal right humerus, proximal ulnae,
and distal radii. Mild surface osteophytes are present on
the distal left humerus. The right acetabulum has mild
marginal lipping with dight surface porosity. The proximal
right femur head has moderate surface osteophytes and
marginal lipping. Thedistal femoraand right distal tibiahave
mild marginal lipping.

Thedistal left radius has ahealed incomplete fracture across
the lunate articular surface. The fracture lineis ridged and
extends diagonally across the surface. The articulation is
only dlightly altered. The lunate and distal ulna exhibit no
osteoarthritic lipping. A superior articular facet of alower
lumbar vertebrais fractured and has failed re-attach to the
neural arch. The pseudoarthrosis extends acrossthe middle
of facet. Theexact vertebrainvolved could not be determined
due to the fragmentary nature of the lumbar series.

Mild enthesophytes are present along the iliac crest of the
left innominate. The majority of the right ilium is missing
and theiliac crest is not present.

41RF1-BP26-128

From a Sort

Thisfemale, aged 20-29 years (code 21) of possible Native
American ancestry, wasidentified from asort in commingled
Burid Feature 26. Theburias, 41RF1-BP26-113, 41RF1-BP26-
114, 41RF1-BP26-128, and 41RF1-BP26-131, werefound on
top of extended Burial 41RF1-BP26-119. Thisindividual was

Table 11A-13. Dimensions of Schmorl’s nodes recorded in 41RF1-BP26-126

Vertebra Superior Surface Inferior Surface |
Length (mm) | Width (mm) | L ength (mm) | Width (mm)

16 10 4
17 12 3

T10 16 11

T11 24 11

T12 12 6 16 8

L1 24 15 16 10

L2(?) 24 16
L5 13 8
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identified in the feature due to the moderately gracile size,
color and preservation of the elements.

The remains are yellow to light yellow in color. The
preservation of the remains are moderate with evidence of
some postmortem disturbances, such as postmortem cut
marks on the right proximal femur shaft. The individual is
represented by a left clavicle, right patella, right humerus,
radii, ulnae, femora, tibiae, and fibul ae.

Age

The age estimate is based on the presence of the epiphyseal
line onthe proximal left femur, suggesting that the epiphysis
fused recently. Overall, the appearance of the remains is
consistent with ayoung adult, with thick cortical bone and
no osteoporoatic activity.

Ancestry

The ancestry estimation as possible Native American is
based on the presence of amoderately platymericleft femur.
This feature is more commonly found in Native American
populations.

Sex

The sex estimation is based on the moderately gracile
skeleton. The femoral head diameter measures 43 mm.
Overdl, theremainsaregracilewith rather long dimensions,
and in combination, these featuresareindicative of afemale.

Functional Morphology

Thisindividual has slight postcranial muscle development.
The glutea region is dightly developed. The femora are
moderately platymeric.

41RF1-BP26-130

From a Sort

Present is an adult male, aged 20-25 years (code 22), of
possible Native American ancestry. Theindividual consists
of commingled elementsrecovered from abonecluster above
Buria 41RF1-BP26-126. Additiond individuasidentifiedin
this feature include 41RF1-BP26-122, 41RF1-BP26-123,
41RF1-BP26-130, and 41RF1-BP26-130A. The skeletal
elements were sorted based on skeletal size, coloration,
development, and bone preservation. The cranium was
located between 41RF1-BP26-125 and 41RF1-BP26-126, but
amajority of the postcranial elementswere recovered from
the bone cluster abovethelower limbs of 41RF1-BP26-126.
Theskeetal remainsfrom Buria 41RF1-BP26-130areingood
condition. Theskull isfragmentary, but the dentitionisnearly
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complete. Most of the major long bones are present. The
bone isbrown to light brown in color.

Age

Theagedetermination of thisindividual isbased on avariety
of developmental and degenerative age indicators. The
primary age indicators of the pelvis (i.e. auricular surface
and pubic symphysis) are absent. The dentition is fully
developed. Occlusal wear is dlight, and dental disease is
absent. Fusion lines of the proximal tibial epiphyses are
visible. Several thoracic centra exhibit mild marginal
osteophytosis. No osteoarthritic lipping is evident on the
appendicular skeleton. The centrum rings of the lumbar and
thoracic vertebrae are completely fused to the bodies. The
combination of age indicators is consistent with an
individual between 20 and 25 yearsold.

Ancestry

The overall skeletal sizeis robust, which is consistent with
the Karankawamale pattern. Theleft lateral upper incisor is
shoveled. The partial nasal aperture appears relatively
narrow, and the subnasal region is not prognathic. The
maxillary palate is parabolic with straight palatine sutures.
The femur is anterior-posterior elongated, and it is not
platymeric. Thesetraits are not consistent with any specific
ancestral group, but the dental evident and over skeletal
size suggest partial Native American ancestry.

Sex

The morphology of the cranium is indicative of a male
individual. The supraorbital torusand suprameatal crest are
marked and elevated. The zygomatic bones are robust. The
postcranial elements are quite large indicating a male
individual.

Dentition

The posterior dentitioniswell represented in thisindividual .
All but one of the incisors has been lost postmortem.
Occlusal wear isdlight. Calculus deposits range from small
flecks to heavy. The alveolar margin isin good condition
and exhibits no periodontal problems.

Functional Morphology
Thefemoral shaft exhibitsantero-posterior elongation. The
tibial shafts are relatively round.

Pathology
Skeletal pathological lesions evident in this individual are
limited to mild degenerative changes. Mild vertebral
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osteophytosis is evident on the margins of the mid and
lower thoracic centra.

Postmortem green bone fractures are evident in the midshaft
of the right radius and ulna. The breaks show classic
“butterfly” fractures (Rockhold and Herrmann 1999) that
indicate a force was applied to the anterior surface of the
ulnaand theantero-lateral surface of theradius. Thefractures
delimit two small triangular shaped wedges in radius and
ulnashafts. The base of thesetrianglesisthelocation where
theforcewas applied to the shaft. This pattern of fractureis
frequently documented in antemortem and perimortem
injuries, but has been documented in forensic and
archaeological contexts (Ubelaker and Adams 1995;
Herrmann 1996). The condition of these fractures and the
commingled context of the remains suggest that the breaks
occurred postmortem.

Extra Elements
1) Five adultsteeth, possibly from the sameindividual.
They include both lower lateral incisors, lower left
canine, lower left second premolar, and lower | eft
first molar (with alargedistal interproximal carious
lesion at the CEJ).

41RF1-BP26-130A

From a Sort

Theseremainsareof afemale, aged 15-35 years(code 96), of
possible Native American ancestry. Legs and feet represent
theindividual . Although highly fragmented, the preservation
of theremainsisgood. The color of theremainsrangesfrom
yellow to brown.

Age

The age estimation is based on the generally young
appearance of theremains. However, thereisdlight arthritic
lipping on afew of thejoint surfaces. Thisindividual wasa
young adult aged 15-35 years (code 96), although itislikely
that theindividual isinthe upper range of the age estimation.

Ancestry

Theancestry of theindividua isprobably Native American.
The ancestry is based on the presence of substantial
squatting facets on the distal ends of the tibia joints. The
left first metatarsal has osteoarthritic expansion, which is
probably also the result of squatting.
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Sex

The overal gracile appearance of the elements indicates
that this individua is female. This is an especialy good
indicator given the degree of sexual dimorphism observed
in the series.

Functional Morphology

This individual displays little postcranial muscle
development. The tibia has substantial squatting facets
present on the distal joint. The first left metatarsal has
osteoarthritic changes, probably also the result of squatting.

Pathology

Only slight pathological changes were observed in this
individual. Mild marginal lipping is present on the distal
right tibiajoint. Also, aright distal phalange is moderately
expanded and appears pathological.

41RF1-BP26-131

From a Sort

This male, aged 20-29 years (code 21), of possible Native
American ancestry, wasidentified from asort in commingled
Buria Feature 26. Theburias, 41RF1-BP26-113, 41RF1-BP26-
114, 41RF1-BP26-128, and 41RF1-BP26-131, werefound on
top of extended Burial 41RF1-BP26-119. Thisindividual was
sorted based on the moderate robusticity of the elements,
color, and state of preservation. The remains are yellow to
brown in color, with good preservation. This individual is
represented by a partial frontal, left patella, left radius, left
ulna, and left femur.

Age

The age estimate is based on the presence of the epiphysis
line onthe proximal left femur, suggesting that the epiphysis
had recently fused. Overall, the appearance of the remains
is consistent with a young adult, with thick cortical bone
and no osteoporatic activity. The proximal left ulna joint
has dight arthritic lipping.

Ancestry
The ancestry estimation as possible Native American is
based on the presence of amoderately platymeric left femur.

Sex

The sex estimation of male for this individual is based on
the moderately robust skeleton. The femoral head diameter
measures 49 mm, indicating amale. In addition, the partial
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frontal exhibitswell-devel oped supra-orbital ridge sizeand
sharpness, consistent with a male sex estimation.

Functional Morphology

Thisindividual exhibits moderate muscle development. The
obliqueline on theradiusisslightly developed. The gluteal
region of the femur is moderately developed, although the
linea aspera is only slightly developed. The femur is

platymeric.

Pathology
Slight arthritic development is present on the proximal left
ulnajoint.

41RF1-BP26-105R

This element is aright os coxa with a small portion of the
sacrum fused at the sacroiliac joint. Ageis estimated as 20-
29 years (code 22), and the sex is estimated as female.
Postmortem fragmentation of thiselement prevents complete
analysis. The photograph of the excavation of this burial
feature shows this element and associated sacrum as
disarticulated from any other associated remains. Sorting of
the commingled elements from this burial feature failed to
identify asimilarly affected right femur.

The entire ilium exhibits healed severe osteomyelitis and
deformation, al of which is most likely the result of a
traumaticinjury that occurred many years before death. This
injury resulted in fracturing of the ilium and dislocation of
thehipjoint. Orientation of theiliumisirregularly displaced
laterally in a more horizontal plane. Hypertrophic boneis
present on the medial and lateral surfaces. The cortical
surface on the medial side is smoother and undulating with
several cloaca present. The largest cloaca perforates the
iliumand measures9 mmby 6 mm. Thelatera surfaceexhibits
moderate porosity and irregularity. A large oval shaped
perforation with smoothed edges is |ocated superior to the
acetabulum and measures 31 mm by 13 mm. The lateral
anterior edge of the perforation has acomplete fracture and
pseudoarthrosis.

The origina acetabulum shows nearly complete atrophy
with only the central non-articul ating surfaceremaining. The
location of a secondary articulation is not clear. The bone
remains dense and shows no evidence of osteoporosis or
atrophy.
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Burial Feature 27

41RF1-BP27-098

This individual is an infant, aged newborn to six months
(code01), and ispossibly amal e of Native American ancestry.
Thisisaprimary buria located about one meter from Burial
95. Theindividual isvery fragmentary, but mostly complete.
Theremainsrangein color from thetypical yellow to brown,
and plant root action is evident on most elements.

Age

Age estimation is based on dental and long bone
development. The mandibular canine and mandibular first
molar exhibit initial coalescence of cusps. The mandibular
second molar displaysinitial appearance of cusps. Theulna
measures 60 mm in length. These features correspond to an
age of newborn.

Ancestry

Estimation of ancestry aspossibly Native American isbased
on the robust nature of the postcranial elements and
development of muscle attachments (see Functional
Morphology) for the age of the individual.

Functional Morphology

Degspite the young age of this individual, several sites of
muscle attachment are marked. The attachment for deltoid
on the humerusisdightly developed, and thefemur displays
both gluteal line formation and development of the linea

aspera.

Extra Elements
1) Adult calcaneus and cuboid

Burial Feature 28

41RF1-BP28-096

Thisis ainfant, aged newborn to six months (code 01), of
unknown sex or ancestry. The remains are moderately
complete, but highly fragmented. This individual is
represented by anearly complete cranium, tooth buds, ribs,
vertebrae, scapula, clavicles, innominate, humeri, radii, ulnae,
and femora
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Age

The age of this individual was determined using tooth
development. The three deciduousincisors are crown one-
half, and the deciduous canine has cuspsin theinitial stages
of development. The long bones are too fragmentary to
determine the maximum lengths, however the overall size of
the bones appears to correspond with an age of newborn to
six months (code 01).

41RF1-BP28-099

Present is an infant, aged 1.5-2.5 years (code 03), of
indeterminate sex and ancestry. This burial isidentified as
extended and |located benesth Burial 41RF1-BP28-096. The
individual isvery fragmentary and incomplete. The color of
the remainsranges from yellow to brown, and root action is
present.

Age

Age for this individua is based on an estimate of femur
(right) length (155 mm), which correspondsto an ageof 1.5
25years.

Functional Morphology
Thisindividual displayswell-developed gluteal linesonthe
femur for the age of the individual.

Burial Feature 30

41RF1-BP30-024

From a Sort

Thisindividua isan adult male, aged 40-44 years (code 25),
of possibly Hispanic ancestry. The burial is disarticulated
and commingled Burial Feature 30. The remains were
commingled with the remains of burials 41RF1-BP30-102,
41RF1-BP30-24, 41RF1-BP30-FO1R, and 41RF1-BP30-HOLL,
and sorting was based on bone preservation, large size of
the remains, and the degenerative joint disease found on
many of thejoint surfaces. The color of the remains ranges
from yellow to brown, water damage and root action are
evident on most elements. Black staining is present on the
humerus, ulna, and femora. Most likely the dark staining
results from the nails and other iron objects associated with
the bone bed.

Age

Age for this individual is based on an auricular surface
morphology and degenerative changes. The auricular
surface morphology is consistent with Phase 4-5. The
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presence of dight degenerative joint disease on many joint
surfaces (see Pathology section) supports an estimated
range of 40-44 years.

Ancestry

Ancestry estimation is based on the lack of platymeria on
the femora and very poor dental health (see Dentition
section). Poor dental health is very often present in groups
subsisting on soft, corn based diets consistent with mission
food. These criteriaindicate a possible Hispanic ancestry.

Sex

Sex for thisindividual is based on innominate morphol ogy.
The width of the sciatic notch is narrow, and the auricular
surface is not elevated. In addition, many elements show
enlarged sites of muscle attachment. These traits are
characteristically male.

Dentition

Dentition for this individual consists solely of the
mandibular dentition. Although no evidence of abscessing
is present, numerous caries are present. The right and left
mandibular second molars have carious lesions on the
occlusal surfaces (<% of the crown) and root caries with
pulp exposure. The right mandibular third molar has aroot
caries with pulp exposure. The left mandibular third molar
has a slight pit caries on the occlusal surface, an
interproximal caries mesially, and a root caries with pulp
exposure due to the caries. Calculus deposits range from
slight to heavy, with the heaviest deposits occurring on the
right mandibular lateral incisor and canine.

Very pronounced linear enamel hyplasias are present on the
mandibular canines. Wear is moderate to heavy, with the
heaviest wear occurring on the mandibular molars. Surface
abrasions are present on the mesia surface of the right
mandibular central incisor, on the distal surface of theright
mandibular lateral incisor, and on the mesial surface of the
left mandibular lateral incisor.

Functional Morphology

The humerus displays marked development at the
attachments for the deltoid, triceps brachii, and
brachioradialis muscles. The ulna also shows marked
development of the attachment for the brachialis muscle.

Pathology
This individual displays degenerative joint disease on
several elements. Slight marginal osteophytes are located
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on the left scapula, the left distal humerus, the right distal
humerus, theleft proximal ulna, theright proximal ulna, and
theright distal femur. Slight marginal porosity isalso present
on the left distal humerus.

41RF1-BP30-102

From a Sort

Thisindividual isan adult female, aged 30-40 years (code 23),
of possibly admixed Hispanic and Native American ancestry.
The burid is disarticulated and commingled in Feature 30.
Sortingfrom burid s41RF1-BP30-118, 41RF1-BP30-24, 41RF1-
BP30-FO1R, and 41RF1-BP30-HO1L wasbased onthe bone
preservation and the robust morphology of many elements.
The color of the bone ranges from yellow to brown, thereis
black staining on the left clavicle resulting from contact with
iron nails associated with the commingled burials, and root
action is evident. No skeletal pathology is present.

Age

Age estimation is based epiphyseal fusion and auricular
surface morphology. The media clavicular epiphysis is
completely fused. The auricular surface morphology is
consistent with Phase 3-4. The lack of degenerative joint
disease supports an estimate as young adult.

Ancestry

Thisindividual is possibly of admixed Hispanic and Native
American ancestry. Estimation of ancestry is based on the
robust nature of the elements. Generally, the Native
Americans in this series are characterized by overall
robusticity. The maxillary central incisors lack shoveling,
and the maxillary lateral incisors display dight shoveling.
Thefemoraare round and not platymeric.

Sex

Sex estimation is based on morphology of the os coxa. The
mandible and postcranial robusticity are ambiguous as to
sex, however the pelvisis a more reliable indicator of sex.
The os coxa displays a moderate preauricular sulcus, and
the auricular surface is elevated.

Dentition

The dentition is mostly complete, however the maxillary
molars are missing postmortem. Slight carious pit lesions
are present on the buccal surfaces of the right mandibular
first molar and the left mandibular first and second molars.
The right mandibular third molar has a small carious pit
lesion on the occlusal surface, and the left mandibular third
molar has slight carious pit lesions on the occlusal and
buccal surface. The right mandibular molars display
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moderate alveolar resorption, however no evidence of
abscessing is seen on the dentition. Calculus devel opment
is dlight to coalesced, with the heaviest deposits on the
mandibular incisorsand canines. Linear enamel hypoplasias
occur on the maxillary canines and lateral incisors.

Enamel chipping is present on the right maxillary incisors
and canine, left maxillary lateral incisor and premolars, and
mandibular central incisors. Wear is moderate, with the
heaviest wear occurring on the incisors and canines.

Functional Morphology

As mentioned previoudly, this female exhibits moderate
robusticity. The attachment for the masseter muscle on the
mandible is marked. The clavicle exhibits moderate
development of the deltoid and pectoralis major. The
humerus displays marked development of the deltoid,
latissimus dorsi, triceps brachii, and teres major muscles.
The femur shows moderate devel opment of the gluteal and
adductor muscle groups.

41RFI1-BP30-118

From a Sort

Thisindividua is an adult female, aged 20-24 years (code
21), of possibly Hispanic ancestry. The buria iscommingled
and disarticulated Burial Feature 30. The individua was
sorted from 41RF1-BP30-102, 41RF1-BP30-24, 41RF1-BP30-
FO1R, and 41RF1-BP30-HO1L based on the younger age of
the elements as well as the gracile nature of the remains.
Theremains are very incomplete. The color of the remains
ranges from brown to yellow, and the left radius displays
water damage.

Age

Age estimation is epiphyseal closure and bone condition.
The iliac crest is unfused, and the humeral and femoral
epiphyses are fused. The bones and joints are youthful in
appearance. These criteria support an age estimate of 20-24
years.

Ancestry

Ancestry for thisindividual is possibly Hispanic based on
the occurrence of asmall Carabelli’ s cusps on the maxillary
molars. The femoraare moderately platymeric, and overall
theremainsaregracile.

Sex
Sex estimation as female is based on the gracile nature of
theremains. Thefemoral head measures 39 mm in diameter.
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Dentition

The dentition for thisindividual is mostly incomplete. The
teeth present are mainly from the left maxillary premolars
and molars, and the right mandibular incisors, canine, and
premolar. Dueto the postmortem loss of aveolar structure,
abscessing cannot be assessed. Calculus development is
light to moderate, with the heaviest deposits occurring on
the right mandibular canine and first premolar. The right
maxillary first premolar and right mandibular canine exhibit
enamel chipping. Linear enamel hypoplasias occur on the
right mandibular canineand first premolar and the maxillary
premolars.

Functional Morphology
Thedeltoid tuberosity on the humerusis dightly devel oped.
The femoraexhibit moderate antero-posterior el ongation.

Burial Feature 31

41RF1-BP31-105

Thisindividual is an adult female, aged 35-45 years (code
25), of NativeAmerican ancestry. Theburial isprimary and
extended in Feature 31. The skeleton is mostly complete,
but fragmentary. The color ranges from yellow to brown,
water damage is present on many elements, and root action
is evident.

Age

Ageestimation isbased on an auricular surface morphol ogy,
degenerative joint conditions, and cranial suture closure.
Theauricular surface morphology is consistent with a Phase
of 4-5. Many joints exhibit osteophyte formation. The
ectocranial and endocranial midlambdoidal suturesaremore
than 50 percent closed. These criteria suggest an age range
35-45years.

Ancestry

Ancestry assessment is based on postcranial morphology.
Theindividual displays marked platymeria on both femora
and large squatting facets on both distal tibiae. Theremains
show moderate development in many areas of muscle
attachment, which is typical of many Native Americansin
this series.

Sex

Sex estimation is based on innominate morphology. The
ischio-pubic ramusridgeisnarrow, and thereisapreauricular
sulcus present. These features are indicative of female.
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Dentition

The dentition for this individua is incomplete, with the
maxillary dentition possessing the fewest el ements. Theleft
maxillary second molar and right mandibular second molar
have small occlusd caries. Theleft mandibular second molar
has an occlusal caries on affecting less than 50 percent of
the surface. No evidence of abscessing is present on any of
the alveolar bone.

Overall, wear islight to moderate, with the heaviest wear on
the mandibular canines and incisors. Calculus development
is light to moderate. The heaviest calculus deposits are on
the mandibular canines and incisors. Linear enamel
hypoplasias are present on all of the mandibular teeth. The
most marked defects are on the canines and first premolars.

Functional Morphology

The radial tuberosity is marked on the radius, and the
attachment for pronator quadratusis moderately devel oped
on the ulna. The gluteal muscle group on the femora also
shows marked development. Thisindividual displayslarge
sguatting facets on both distal tibia, and marked platymeria
on the femora.

Pathology

This individual displays slight marginal osteophyte
formation ontheright distal humerus, proximal left and right
ulnae, and the distal left and right femora. The left femur
also displays myositis ossificanson the distal Y/; shaft along
themedial and lateral supra-condylar lines. The ossification
could possibly berelated to atear or sprain of the attachment
of the adductor magnus.

41RFI1-BP31-110

This individual is a young adult (code 96) male of
indeterminate ancestry. This individua is identified as a
secondary scatter of elements located at the feet of Burial
41RF1-BP31-105. Theindividual isvery incompleteandis
only represented by aright tibiaand fibula. The color of the
remains ranges from yellow to brown, and root action is
evident.

Age
Age is estimated as young adult based on the lack of any
degenerative joint disease on the tibia.

Sex
Sex for thisindividual is male based on the robust nature of
the elements present.
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Functional Morphology

Thisindividual displaysawell-developed interosseous crest
on thetibia and fibulaand awell-devel oped attachment for
soleus on the tibia.

Burial Feature 32

41RF1-BP32-029

Thisindividua is an old adult (code 97), possibly male of
indeterminate ancestry. This individua is identified as a
primary disturbed burial, which was disturbed by a pipe
trench. The crania, arms, and chest area was disturbed by
thetrench, and only thelegs, carpals, tarsals, afew small rib
and vertebral elementsare present. Theremainsrangefrom
yellow to brown in color, water and root damage is evident
on theright and left tibia.

Age

Age for this individual is estimated as old adult based on
marginal trabecular bone loss in the right and left tibia, as
well asthe arthritic lipping and porosity in the carpals.

Ancestry

Ancestry for thisindividual isindeterminate dueto the lack
of any distinctive elements. Thereismild platymeriaonthe
femurs.

Sex
Sex for thisindividual is probable mal e based on the robust
nature and overall size of the represented elements.

Functional Morphology
This individual displays developed attachments for the
gluteal and adductor muscles on the femora, as well as
marked development of the soleus musclesand interosseous
crest on the tibia and fibula.

Pathology

This individual has severe arthritic lipping, porosity, and
eburnation on theleft lunate, navicular, and capitate possibly
resulting from afracture.

There is also a dight, localized, healed periostitis on the
right tibia.
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Burial Feature 33

41RF1-BP33-115

Only highly fragmented left leg bones represent this
individual. Present are fragments of thefemur, patella, tibia,
and fibula. Due to the highly fragmentary nature of the
remains only general demographic categorieswere estimated
for this individual. This individual was estimated to be a
probable young adult male of indeterminate ancestry.

Age

This individual was determined to be a young adult based
on the density of the bone and thelack of arthritic alterations
on the joint surfaces.

Sex
Thisindividua was determined to be probable male based
on the general size and robusticity of the elements.

Burial Feature 34

41RF1-BP34-106

From a Sort

Present is a male, aged 25 to 34 years (code 22), of in-
determinate ancestry. Theburid isrepresented by incomplete
and fragmentary skeletal remainsincluding theright maxilla
and associated teeth, distal right humerus, right radius,
proximal and distal ends of the left radius, proximal right
femur, and two rib fragments. Thisindividual wasinitialy
commingled with the other burials from Feature 34. The
elements were sorted and matched based on age,
morphology and color of the elements.

Age

Age was determined to be between 25 and 34 years based
on thelack of degenerative joint disease, slight tooth wear,
thedensity of thetrabecular bone and the overall appearance
of the elements.

Sex

The sex of thisindividual was determined to be male based
onthediameter of thefemoral head and the overall sizeand
robusticity of the elements. The femoral head measures 45
mm in diameter indicating theindividual to be male.
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Dentition

Severd maxillary teeth were matched to thisindividual based
on morphology and coloration of the associated maxilla
fragment and the morphology of the teeth. Teeth present
include the right maxillary second premolar and first and
second molar. The second left molar is also present though
not in occlusion. All the teeth exhibit flecks to moderate
calculus deposits. Theteeth display only mild wear. Theleft
second molar exhibitsasmall enamel pearl ontheroot.

41RF1-BP34-106A

From a Sort

Thismale, aged 50 to 54 years (code 27) of possible Native
American ancestry, is represented by an incomplete highly
fragmentary skeleton. Elementsinclude cranial, mandible, a
fragment of the right acetabulum, proximal right femur, and
five fragmentary ribs. This individual was initially
commingled with the other burials from Feature 34. The
elements were sorted and matched based on age,
morphology, and color of the elements.

Age
Thisindividual was determined to between 50 and 54 years
of age based on the presence of moderate degenerative
joint disease, Pacchionian pits, and rather heavy dental
wedr.

Ancestry

Ancestry estimation was complicated by thelack of complete
cranio-facial el ements. However, ancestry isestimated to be
probable NativeAmerican based on themorphol ogy of partial
maxilla, heavy dental wear, and size of the elements. A dight
nasal sill and nasal spine is present. The dental wear
exhibited is generally not considered heavy, but is rather
heavy for this skeletal series and is consistent with
individual s determined to be Native American. The size of
the femur is also consistent with the Native American
individualsfrom this series.

Sex

This individual was determined to be male based on the
size and morphology of the mandible and the femoral head.
The mandibleis overall large and robust, and the femoral
head measures 48 mm in diameter. The features indicate
male as sex.

Dentition

Nearly al the mandibular teeth are present and in occlusion,
whileonly threeloose maxillary teeth are present. Theright
maxillary first incisor and first molar, and the left second
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premolar exhibit flecks to moderate cal culus deposits and
moderate wear. The mandibular dentitionisnearly complete,
only the right canine and left first and second incisors are
missing. Calculus deposits range from flecks to coal esced.
Dental wear isfrom dlight to moderate.

Several of theteeth exhibit antemortem chipping. Theright
first molar hasachip measuring 3 mm by 3 mm on thedistal
lingual surface. Similarly the left first molar has a chip
measuring 3 mm by 4 mm on the distal-buccal surface. The
left canine displays an antemortem chip on the anterior
margin, measuring 3 mm by 2 mm. No caries or abscesses
were present.

Pathology

Thisindividual exhibitsmild healed ectocranial porosity on
the frontal and parietals. This individual also displays
moderate arthritic changes on the femoral head and the rib
heads. The surface of the femoral head has both moderate
osteophyte development and porosity just superior and
posterior to the fovea capita. The margin of the femoral
head similarly has moderate osteophytic lipping and
porosity. Thelipping on theinferior posterior surface of the
marginiswell pronounced, actually projecting 4 mm off the
edge of the head. The rib heads exhibit mild osteophytic
development and porosity.

41RF1-BP34-106B

From a Sort

Thisyoung adult maleis represented by a pathological left
ulnaand scapulaand right clavicle, and several rib fragments
and sternum fragments. The individual was initially
commingled with the other burials from Feature 34. The
elementswere sorted and matched based on pathol ogy, age,
morphology, and color of the elements.

Age

Age is estimated to be young adult based on the lack of
arthritic changes on the joint surfaces. The age of this
individual was complicated by the pathology exhibited by
the elements, thus only the broad age range of young adult
was estimated.

Sex
This individual was determined to be male based on the
large proximal ulna.

Pathology
The left ulna and scapula as well as the right clavicle are
pathological. The pathological alterations of the ulna and
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scapula are diagnostic of atreponemal infection (syphilis).
The ulnaexhibits severe periostitis/osteomyelitis. Theentire
shaft of the bone is swollen by periosteal bony build up.
The swelling is best appreciated by the measurements of
the midshaft, 23 mm anterior-posterior, and 24 mm medial -
lateral. Several rather large lytic defects are present on the
outer surface of the bone. These defects extend into the
cortex of the cortical bone, appearing as scooped out
regions, characterized by thin rough edges. The largest of
these lesionsislocated on the lateral surface, just posterior
to the supinator crest. The lesion measures approximately
15 mm proximal-distal (p-d) by 6 mm medial-lateral (m-1) and
is5mm deep. Another lesion, measuring 5 mm (p-d) by 3mm
(m-1) and 3 mm deep, islocated on the posterior surface, just
below the olecranon. Several defects are present on the
anterior surface of the distal third of the shaft. The margins
of these defects are smoother than the proximal defects,
suggesting that these defects may be the result of small
sequestra. Thelargest inthisareameasures 7 mm (p-d) by 3
mm (m-1) and 4 mm deep. Postmortem damage at thislocation
providesaview of themedullary cavity. The cavity isalmost
completely obliterated by endosteal bone formation. While
the shaft of the ulna has been greatly atered, the joint
surfaces do not appear to have been affected.

Although the scapulais highly fragmented by postmortem
damage, several fragments are clearly pathological. The
blade exhibits several small lesions that have completely
perforated thebone. The margins of theselesionsare smooth
and clearly the result of antemortem pathology. The
fragmentary nature of the element prohibits dimensional
measurements of all but one of the lesions. A lesion located
at thejunction of thelateral boarder and the blade measures
9 mm (p-d) by 4 mm (m-I). The lesions are very similar to
those displayed in Ortner and Putschar (1985) page 196,
Figure 302.

The left clavicle exhibits a complete fracture of the lateral
end. Osteomyelitis has resulted due to the fracture and
infected the entire bone. The fracture itself appears to be
completely healed, although with additional bone growth
and deformity of the lateral end. The area of the fracture
displays the remodeling and bone development common
for ahealed or healing fracture. The bone in thisregion has
lost the original shape to become wider and thicker with a
rough and rugged appearance. Posteriorly a rather large
projection of bone extends away form the element toward
the scapula. An articul ation facet present at the extreme end
of this projection indicates likely articulation with the
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scapula. The extent of deformity, due to both the fracture
and osteomyelitis, precludes assessment of the exact
fracture location. The osteomyelitis has given the bone a
swollen appearance. There are at least five cloaca present
on the clavicle. The largest is located on the lateral end of
the superior surface of the element and measures 11 mmin
diameter. Severa small cloacaare present inthe surrounding
area, and two other cloacaarelocated near the medial end of
the clavicle on the superior surface.

41RF1-BP34-108

From a Sort

Thischild, aged 2.5t0 3.5 years(code 03), isrepresented by
a nearly complete skeleton. Missing elements include the
facial bones, several ribs, theright ulna, left femur, left tibia,
left fibula, hand and foot bones, and most of the epiphyses.
The remains have been highly fragmented by postmortem
damage. Theburial wasinitially commingled with the other
burials from Feature 34. Sorting was based on age and
condition of the material.

Age

Age estimation is based on dental calcification. The teeth
present include the deciduousright canine, right first molar
and left second molar. The canine and first molar are apex
complete, and the second molar is apex Yz indicating an age
of 25t03.5years

41RF1-BP34-108A

From a Sort

This child, aged 4.5 to 5.5 years (code 06), is represented
only fragmented maxill ae and teeth. The remains have been
highly fragmented by postmortem damage. The burial was
initially commingled with the other burialsfrom Feature 34.
Sorting was based on age and condition of the material.

Age

Estimation of ageisbased on dental calcification. Thedecid-
uous teeth present are all apex complete, and the develop-
ment of the permanent teeth provide the age estimate. The
first maxillary incisor iscrown complete, the mandibular first
and second incisors are root initial, the mandibular second
premolar is crown ¥ and the mandibular second molar is
crown %

Ancestry

The nature of the remains precludes estimation of ancestry.
However, the right first molar has a Carabelli’s cusp,
suggesting possible Hispanic ancestry for the individual.
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Dentition

Most of the permanent teeth are loose unerupted crowns.
Present are the right first maxillary incisor, and first and
second premolars, theleft maxillary first and second incisors
(still inthe maxilla), the canine and first molar. Mandibular
teeth include the right first and second incisors, canine and
second molar; and the left first and second incisors and
second molar. Theteeth show littleto no wear and no caries
are present.

Burial Feature 35

41RF1-BP35-134

This individual is a robust male, age 30 to 40 years, of
possible Hispanic ancestry. This individual represents a
primary burial that was disturbed by modern road
construction and apipeline. Nearly all postcrania elements
are present, but several bones are extremely fragmentary.
The bone color is yellow to brown, and root damage is
evident. The crania, distal segmentsof thelower limb bones,
and the feet are missing. A pipeline trench cut the area near
the head. Several metal buttons and a lead bullet fragment
are associated with thisindividual . Thelead bullet wasfound
embedded in the cancellous bone of theright proximal tibia.
Green staining evident on several bones is associated with
the metal buttons.

Age

The age estimate is based on the available pelvicindicators,
the degree of osteoarthritic activity, epiphyseal closure, and
dental attrition. The pubic symphysis morphology classifies
asaTodd Phase 7 or greater and a Suchey-Brooks Phase 5
or greater. The auricular surface morphology is consistent
with Phase 3 (Lovejoy et a. 1985). These characteristicsare
consistent with an individual between 30 and 40 years.

Ancestry

No primary cranial indicators of ancestry are present. The
proximal femoradisplay slight platymeria. The presence of
metal buttons with this burial suggests that this individual
is of Hispanic or European decent.

Sex

Sex for thisindividua is based upon general robusticity of
the postcranial skeleton, awell-devel oped mandibular mental
eminence, and well marked muscle attachments. The
maximum diameter of thefemoral head measures49 mmand
the vertical diameter of the humeral head measures 50 mm.
Both measures are large and suggest amale individual.
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Dentition

Dentitionislimited to mandibular teeth. Occlusal wear ranges
from moderate attrition on posterior teeth to slight attrition
on the anterior teeth. The left third molar exhibits a small
enamel chip. Calculusdepositsare moderateto heavy. Slight
linear enamel hypoplasias are evident on thelower canines.
A carious root lesion is present on lower left first molar.
Alveolar resorption is moderate, especially along the
posterior dentition.

Functional Morphology

The ulnae display well-developed pronator quadratus
attachments and interosseous crests. This individual
exhibits moderate development of the metacarpals and
carpals. Theridgesfor thefibrous flexor sheath are marked
along the palmar surface of the proximal phalanges. The
deltoid attachment onright lateral clavicleisroughened and
raised. The humerus shafts display marked attachments of
the deltoid and the lateral head of the triceps muscle. The
lateral supracondylar ridge is well marked. This pattern
suggests activities associated with heavy flexion and
extension of lower arms. The linea aspera and gluteal
tuberosity are well-devel oped on the femora.

Pathology

Thoracic and lumbar vertebrae display mild marginal lipping
and porosity on the centraand mild marginal lipping on the
superior facets. Left and right humeri display mild marginal
lipping aong thedistal joint surface. Right and left proximal
ulnadisplay dight marginal lipping, and theleft has marginal
porosity along the coronoid process. Distal radii display
mild marginal lipping bilaterally ondistal joint surfaces, and
theleft hasmild marginal porosity onthedistal joint surface.

Theright distal femur displays ahealed incompl ete fracture
of themedial condyle. The fracture line transectsthe entire
articular surface and extends from the media margin of the
condyleto thelateral intercondylar margin. Thedistal third
of the condyle is displaced 0.2 mm superiorly. The
intercondylar fossa displays a 10 mm defect, which may
correlate to the attachment site of the cruciate ligament. A
radio-opaque scatter is evident extending from the
intercondylar fossa defect through the medial epicondyle.
The superior and anterior-posterior radiographs indicate
that the radio-opaque scatter in a anterior-medial-superior
angle from the intercondylar fossa. A lead bullet was
recovered near the proximal right tibia indicating that the
individual may have been shotinthedistal femur at least six
months prior to death. The bullet lodged in the soft tissue
near the knee. No radio-opaque objects are visible in the
proximal right tibia.
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Thedistal right femoral condylesdisplays moderate marginal
lipping. Thereisbilateral marginal lipping and mild surface
osteophytes on the patellar surface. The right patellar
surface displays mild porosity along the articular margin
and surrounding the surface osteophytes. Thereis bilateral
marginal lipping on the proximal tibia joint surfaces. Both
tibiae exhibit uniform postmortem chop marks along the
anterior crest. These chops are the result of the pit being
disturbed long after the individual was buried.

Burial Feature 36

41RF1-BP36-132

Present are the incomplete skeletal remains of a probable
male, aged 15t0 17 yearsof indeterminate ancestry. Elements
present includetheleft scapul a, clavicle, patella, incomplete
left and right tibiae and fibula, most ribs, and nearly all the
vertebrae. Postmortem breakage has resulted in highly
fragmentary remains.

Age

Age estimation is based on the development of the long
bones. The proximal tibia, distal fibulaand distal metatarsals
areall unfused, indicating an age between 15 and 17 years.

Sex

The sex estimation of probable maleisbased onthesizeand
robusticity of the elements. Though ayoung individual, the
elements are rather large. The fragmentary nature of the
elements prohibits metric analysis.

Extra Elements
1) Four cervical vertebrae of an old adult are present —
exhibit severe porosity on the centra.
2) Proximal half of aninfant femur is present —became
41RF1-BP36-FO1L.
3) Theleft foot bones of ayoung adult are also
present.

41RF1-BP36-133

Thisindividual isan adult male, aged 21-29 years (code 22)
of indeterminate ancestry. This buria is identified as an
extended burial directly above Burial 41RF1-BP36-135. A
mostly complete postcranial skeleton represents this
individual. A pipe trench running just north of the burial
feature disturbed the cranial elements. Theremainsrangein
color from yellow to brown, and root action is evident.

265

Osteological Analyses: Appendix 11A: Burial Descriptions

Age

Age estimation is based on features of the os coxa and
incompl ete fusion of thethoracic and lumbar vertebral rims.
The pubic symphysismorphology is consistent with Todd's
Phase 2-3 and Suchey-Brooks' Phase 1-2. The auricular
surface morphology is consistent with Lovejoy’s Phase 2.
All of these features indicate an age range of 21-29 years.

Ancestry

Ancestry estimation is indeterminate based on the lack of
any distinctive characteristics and the lack of any cranial
elements. Thereisdight platymeriaon the femora.

Sex
Estimation of sex is based on the overall large size of the
elements. Thefemoral head measures 48 mm in diameter.

Dentition

Thisindividual hasonly onetooth associated. The maxillary
left central incisor displays slight wear and moderate
calculus development.

Functional Morphology

Thisindividual, while having alarge postcranial skeleton,
doesnot display many marked areas of muscle devel opment.
Thegluteal muscle group attachments on thefemoradisplay
moderate devel opment. Large squatting facets are present
on the distal tibia

41RF1-BP36-135

Thisindividual isan adult male, aged 25-29 years (code 22)
of possibly NativeAmerican ancestry. Theburia isidentified
as a primary and extended located directly beneath Burial
41RF1-BP36-133. Thisindividua iscomplete, except for the
crania elements that were disturbed by an intruding pipe
trench. The remains range in color from yellow to brown,
and root action is evident.

Age

Age estimation is based on innominate morphology and
closure of the medial clavicle. The pubic symphysis
morphology is consistent with Todd's Phase 4-5, and the
auricular surface morphology is consistent with Lovejoy’s
Phase 2. The medial clavicle has recently fused and retains
somemarginal porosity present form thelast stagesof fusion.
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Ancestry

Estimation of ancestry aspossibly Native Americanisbased
on the robust nature of the postcranial elements in
comparison with other Native Americans identified in this
series. However, dueto the absence of cranial elements, the
estimate is tentative.

Sex

Sex estimation as male is based on the robusticity of the
postcranial elements. The femoral head diameter measures
50 mm. These characteristicsare strongly indicative of males.

Functional Morphology

This individual displays an overall well-developed
postcranial skeleton. The attachment for deltoid and
pectoralis on the right and left clavicle are marked. The
humerus displays marked development of the attachment
for deltoid, pectoralis major, and triceps brachii muscles.
The attachmentsfor the gluteal and adductor muscle groups
on the right and left femur are moderately developed. The
tibiaexhibits marked devel opment for soleus. Thisindividual
also displays slight squatting facets on both distal tibia.

Pathology

Thisindividual hasarather pronounced and deep Schmorl’s
depression on the superior portion of the first lumbar
vertebra. Thedimensionsarea-p = 8.3 mm, m-l =8 mm, and
depth = 2.8 mm. Themargins of thisdepression areirregular
possibly suggesting arelatively recent event. Other lumbar
vertebrae exhibit the dight markings of similar irregularities,
however have not reached the depression stage. The left
distal femur articular surface has a slight marginal
osteophyte.

Burial Feature 37

41RF1-BP37-137

Thisindividual isasubadult aged 9.5t0 11.5 years(code 11)
of unknown sex or ancestry. The upper torso and cranium
were disturbed during earlier road construction, and only a
few upper body elementsare present. The skeletdl material is
fragmentary, and only theright fibulacould be reconstructed.
Theboneisorange-brownin color with areas of water damage
on most elements. The sex and ancestry of this individual

could not be determined. A second individual, 41RF1-BP37-
138, isassociated with thisburid. The second burial consists
of three major long bones and two teeth, which were placed
aboveand to the north of 41RF1-BP37-137.
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Age

The age of thisindividual is based on the length of theright
fibula diaphysis (approximately 270 mm). The estimated
length correlatesto an age of 9.5t0 11.5 years.

Pathology

The anterior distal shaft of the femora at the epiphyseal
junction have two to three bony ridges which appear to be
growth arrest lines. The area between the ridges is loose
woven bone and the ridges are comprised of denser woven
boneor lamellar bone. These growth interruptionsmay relate
to antemortem stress episodes.

41RF1-BP37-138

Thisindividual is a child aged 2.5-3.5 years (code 04) of
indeterminate sex and ancestry. These remains are associated
with 41RF1-BP37-137. Theindividua is represented by a
humerus, radius, femur, and two deciduous teeth. The
remains show good preservation and areyellow to brownin
color.

Age

The age of this individual was determined using the
measurement from the complete right femur. The femur
length of 218 mm corresponds to an age of 3.5-4.5 years.
The dental development of the deciduous maxillary canine
isapex ¥, which correspondsto an age of 2.5-3.5years. The
dental development is generaly a better indicator of age,
therefore, the age of this individual was determined to be
2.5-35years.

Burial Feature 38

41RF1-BP38-136

Thisindividual isachild, aged 4.5-5.5 years (code 06), of
possibly Hispanic ancestry. Due to the young age, sex is
indeterminate. This primary extended burial is located
closest to what is referred to as the atar. The remains are
highly fragmentary, color rangesfrom yellow to brown, and
root action is evident.

Age

Age estimation is based on dental development and the
open epiphyses on the long bones. The mandibular canine
iscrown complete, the mandibular first premolar iscrown %,
and the mandibular second premolar is crown Y2 These
features correspond to an age range of 4-5.
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Ancestry

Ancestry is estimated as possibly Hispanic based on dental
morphology. The deciduous maxillary incisors show
moderate shoveling, and a Carabelli’s cusp is present on
both the deciduous and permanent maxillary first molar. The
shovel-shaped morphology is characteristic of Native
American ancestry, and Carabelli’ s cusps are characteristic
of European ancestry. Because of the presence of both
features, ancestry is estimated as admixed or Hispanic.

Dentition

The dentition of thisindividual ismostly complete. Although
thebony structures of the maxillae and mandible aremissing
postmortem, the deci duous dentition would have been firmly
in place, and the permanent dentition present is unerupted
or partially erupted. Calculus is absent, and wear is dlight
on the deciduous dentition. Pit hypoplasias are present on
the deciduous mandibular canines.

Functional Morphology
The radial tuberosity displays dight development.

Burial Feature 39

41RF1-BP39-139

Thisindividual isidentified from photographsasaprimary,
articulated burial. The remains are highly fragmented and
very poorly preserved. Consequently, most of the bones
are unidentifiable. Examination of the photograph of thein
situ buria indicates that the cranial and thorax areas are
represented. Thisindividual istentatively estimated to be a
probable older adult female of unknown ancestry. The
remains are yellow to brown in color, and root action is
evident.
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SKELETAL INVENTORY

COMPID:

SITE:

DATE:

FEATURE:

RECORDER:

BURIAL NO.:

CRANIAL BONES

FRONTAL
PARIETAL
OCCIPITAL
TEMPORAL
ZYGOMATIC
MAXILLA
PALATINE
MANDIBLE

HYOID
"OSTCRANIAL BONES

STERNUM
MANUBRIUM
BODY
XIPHOID

SCAPULA

CLAVICLE

INNOMINATE

SACRUM

COCCYX

PATELLA

FOOT BONES
TALUS

CALCANEUS

LEFT RIGHT SINGLE

LEFT RIGHT SINGLE

————
——
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LONG BONES LEFT RIGHT
HUMERUS

RADIUS
ULNA
FEMUR
TIBIA
FIBULA

JOINT SURFACES
TEMPOROMANDIBULAR
HUMERUS - PROXIMAL
HUMERUS - DISTAL
RADIUS - PROXIMAL
RADIUS - DISTAL
ULNA - PROXIMAL
ULNA - DISTAL
INNOMINATE - ACETABULUM
INNOMINATE - SACROILIAC
FEMUR - PROXIMAL
FEMUR - DISTAL
TIBIA - PROXIMAL
TIBIA - DISTAL

LEFT RIGHT NO. COMPLETE
RIBS LEFT RIGHT

187

2ND
3RD-10TH
11TH
12TH

VERTEBRAE SINGLE

(93]

c2
C3-C6
c7
T1-T9
Ti0
T
T12
Li-L5
L1

L3
L4
L5
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Taphonomy Observations and Coding

CATKEY

FEATURE

INDIVIDUAL (Burial Number)
STATE___

SITE

AYFILIATION AGE SEX REC'R

DATE

General color of bone (Assign one of the numeric codes listed)

1. Natural Ivory color
2. Yellow to brown
3. Black

4. Grey

5. White

Bone weathering stage (Behrensmeyer, stages 0-5):

Staining
(code: enter 1 if present, otherwise leave blank)

____ Green (copper)
___ Green (algae)
___Red (ochre, cinnabar, vermillion
___ Black
___ Other
D) Surface and Shape Changes
(code: enter 1 if present, otherwise leave blank)

___ Sun Bleaching
* __ Chemical Bleaching
___ Surface exposure not involving sunlight
___ Plant root damage
___ Rodent tooth marks
___Camivore tooth marks
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___ Warping due to ground pressure
__ Burning (describe on Burned Bone data form)

E) Cultural Modification
(code: enter 1 if present, otherwise leave blank)

— Cut marks
____ Intentional Fracturing
___ Post-mortem drilling, cutting, or other modification

F) Adherent Materials
(code: enter 1 if present, otherwise Jeave blank)

___ Dessicated tissue
Textile or textile impressions
Hair or fur
Unknown material

G) Museum Preparation and Modification
(code: enter 1 if present, otherwise Jeave blank)

___ Post-mortem cut marks produced during maceration

___ Drilling, attachment of nails or other hardware

___ Preservatives or glue applied to bone or teeth

___Plaster or other reconstruction materials applied to specimen
___ Samples removed by cutting or drilling

Winword\Repat\TAPHON.DOC  Printed 01/15/93
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Catalog no.

AGE AND EEX DETERMINATION

Recorder

Date

BXKELETAL AGING

1) Dental developrent
Deciduous
canine

Permanent
Maxillary Il
Maxillary I2
Mandibular 11
Mandibular I2
Mandibular C

2) Epiphyseal union

Metopic suture
Mental symphysis
Lateral to basilar
Lateral to sguamous
Basilar suture
halves of arch
arch to centrunm
vert superior rim
vert inferior rim
halves of arch
arch to centrum
vert superior rim
vert inferior rim
halves of arch
arch to centrum
vert superior rim
vert inferior rim
Scapula coracoid
Scap. glenoid cavity
Scap. acromium
Scap. inferior angle
Scap. medial border
Clav. sternal end
Proximal humerus

eI 0N 00

NRRRARERRRRRRRRERR R

3) Subadult Bone Measurements

C vert max length
T vert max length
L vert max length
Scapula max length
Clavicle max length
Humerus max length

1]

Age

m2

Mandibular Pml
Mandibular Pm2
Mandibular Ml
Mandibular M2
Mandibular M3

Age

Distal humerus
Humerus epicondyle
Proximal radius
Distal radius
Proximal ulna
Distal ulna

Ilium to pubis
Ischium to pubis
Ischium to ilium
Ischial tuberosity
Iliac crest
Proximal femur
Greater trochanter
Lesser trochanter
Distal femur
Proximal tibia
Distal tibia
Proximal fibula
Distal fibula
Sl1-S2

$2-83

S£3-584

§4-85

Age

Radius max length
Ulna max length

Os pubis max length
Femur max length
Tibia max length
Fibula max length

RRRRRRRRRARARARARNRRRN

i
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4) Pubic Symphysis and Auricular Surface Age
Left Right Score
Todd pubic scoring phase phase
Suchey-Brooks pubic scoring phase phase
Auricular surface scoring group group

5) Cranial suture closure

(Ectocranial) (Endocranial)
L R L R L R

Midlambdoid ______ Inf. sphenotemporal _  __ Sagittal
Lambda - Sup. sphenotemporal ____ _ = Coronal __
Obelion . Incisive suture —__ ___ lambdoid ___ __
Ant. Sagittal Ant. med. palatine _
Bregma . Post. med. palatine .
Midcoronal —— —__ Transverse palatine _ = __
Pterion Grt. palat. foramina _  _  Age

Sphencofrental

——

Range Prob. Age
Min/Max Code
ERELETAL BEXING Sex designation
Code
Ventral arc Nuchal crest

Subpubic concavity

Subpubic angle

Ischio-pubic ramus ridge
Greater sciatic notch width
Preauricular sulcus
Auricular surface elevation
Curvature of the sacrum

Mastoid process

Supra-orbital sharpness
Supra-orbital ridge size
Mental eminence size

Mental shape

Femur head diam (F<42.5,47.5>M)
Humerus head diam (F<43,47>M)

[T

Notes:

NMNH Repatriation Age and Sex Forro. Fiensme: ¢ \WINWORD\REPAT\AGEASEX.DOC (Revised 6/92)
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SITE COMPID
FEATURE DATE
BURIAL NO PROJECT
RECORDER
|  RiGHT MAXILLA LEFT
HEHEEE R EEHEEEREERE
DI BimgLL FL
DI2 )
oC | [oc I
DM1 | [om i
DM2 1 [om2 I
11 IBE I
12 _ 12
c | [c |
PM1 PM1
PM2 L] [pm2 | ]l
M1 M1
M2 M2
M3 M3
| RIGHT MANDIBLE . LEFT |
HEEHEHRNEHE A HEER G EBE
Di1 "_ Dl _ L
Di2 D12
DC | [oc _
[om1 DM1
DM2 1 oMm2 !
11 | [ _
12 12
c 1 [ |
PMA | [P
PM2 - PM2 -
M1 M1
M2 . M2
M3 M3
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DENTAL WEAR

Catalog no. Recorder Date

Right Left

A = Suge of wear _ STAGES OF WEAR
(oumeric codes 1 to 8 based on scoring

Rages by Smith 1984 [AJPA 63: 46])

B = Plaoe of wear HOARS rEuOLARS ";,.:.,5.9.?3'

(recorded only for stages 1

of dental wear 4 1 8) @ B o oo
1. fim 2 @@ 6-866 o©
2. copcave
3. buccal slope 3 9-(3-C8 -0 0 o
4. lingual slope
5. mesial slope 4 @_..@_@ O_@ 0 =&
6. distal slope )
7. concave-buceal _a_ _
8. concave-ingual 5@!3@ ©-00 @@
9

[0}

10, m::::: C"@'@ €-€ ¢ ¢ @
11.  buccal-lingual

12.  buccal-mesial T80 -6 o &
13.  buccaldistal |
14. lingual-mesial 8 T-8-8 g-1 ¢ o o

15. lingual-distal
16. distal-mesial

99 = upobservable.
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CODING INSTRUCTIONS FOR INVENTORY

CRANIAL BONES

1- complete
2 - partia
blank - missing

LONG BONES

1- complete

2 - proximal 1/3 missing only
3 - middle /3 missing only

4 - distal 1/3 missing only

5 - proximal 1/3 present only
6 - middle 1/3 present only

7 - distal 1/3 present only
blank - missing

JOINT SURFACES

1 - complete to 50% present
2 - missing >50% of joint surface
blank - missing all of the joint surface

SPECIAL CASES

Ribs 3rd-10th Under “left,” “right,” or “single”’ category
enter the number of bones present

Vertebrae
C3-C6 T1-T9 L1-L5
Where applicable, under “No. Complete,”
enter the number of bones complete

Blank - missing

Otherwise
1- complete
2 - partia
blank - missing
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DENTAL INVENTORY & PATHOLOGY

STATUS

1 - present (tooth only)

2 - present (tooth in socket)

3 - antemortem loss (socket only)

4 - antemortem loss (bone resorption)
5 - postmortem loss (socket only)

6 - partialy erupted

7 - unerupted

8 - congenital absence

ABSCESS

1 - no pathology evident

2 - periodontal abscess with destruction on aveolar ridge

3 - periapical abscess with perforation of cortex or destruction of bone
4 - tooth abscessed out

5 - antemortem loss / bone resorbed

CARIES

1 - pit or dlight fissural start of lesion
CROWN 2 - lesion ranging from more than degree 1 to < 2 of surface

3 - destruction of 2 or more of surface, yet not complete destruction
4 - complete destruction of tooth surface

ROOT 5 - Caries involving root (neck caries) Use with any of the above

PULP EXPOSURE

1 - due to marked attrition
2 - dueto carieslesion

CALCULUS SURFACE ABRASION
1- none 1-labia
2 - flecks 2 - mesia
3 - moderate 3-dista
4 - coalesced 4 - mesia & distal
5 - heavy 5 - occlusal

6 - 3dimensiond
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Code Sex

arODNE

Male

Femae
Indeterminate
Possibly Mae
Possibly Female

SEX & AGE CODE

Code Age

01. Born - 6 months
02. 6 months - 1.5 years
03. 15-25

04. 25-35

05. 35-45

06. 45-55

07. 55-6.5

08. 6.5-75

09. 75-85

10. 8.5-95

11. 9.5-105

12. 10.5-115

13. 11.5-125

14. 125-135

15. 13.5-145

16. 145-155

17. 15.5-16.5

18. 16.5-17.5

19. 17.5-185

20. 18.5-19.9

21. 20-24

22. 25-29

23. 30-34

24, 35-39

25. 40- 44

26. 45 - 49

27. 50-54

28. 55-59

29. 60+

96. Young adult (15-35)
97. Old adult (35+)
98. Unknown subadult
99, Unknown adult

282



Mission Nuestra Seriora del Refugio Osteological Analyses: Appendix uB: Inventory & Coding Forms

Skeletal Pathology Coding Sheet
D. W. Owsley

BONE CELL RESPONSE

1) Bone Loss
2) Bone Formation
3) Bone Loss and Formation

CLASSIFICATION

1) Bone Loss 1) Resorptive lesion (lytic)
2) Bowing (rickets, disuse)
3) Porasis (pinpoint to coal esced)
4) Osteopenia/osteoporosis

2) Bone Formation 1) Increased density/sclerosis (x-ray)
2) Periostitis
3) Osteomyelitis (medullary involvement or sinus formation)
4) Neoplasm (tumor)
5) Ossified cartilage
6) Ossified connective tissue (ectopic bone, enthesopathy, myaositis ossificans)

3) BoneLossand 1) Boneloss and formation
Formation

SEVERITY
1) Mild
2) Moderate
3) Severe

REMODELING (STATE)

1) Active
2) Healed

INVOLVEMENT

1) Localized
2) Widespread
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LOCATION (Long bones only)

1) Proximal 1/3 shaft

2) Middle 1/3 shaft

3) Distal 1/3 shaft

4) Distal joint

5) Proximal joint

6) Proximal tuberosity

7) Distal tuberosity

8) More than one of the above

LOCATION (other bones)

Frontal 1) Endocranium
Parietal 2) Ectocranium
Occipital  3) Both

Manubrium 1) Ventral surface
2) Dorsal surface
3) Both

Vertebra 1) Centrum
2) Arch
3) Both

Innominates 1) External surface of ilium
2) Internal surface of ilium
3)Both1and 2
4) Acetabulum
5) Pubic bone (dorsal pits, etc.)
6) Symphysis
7) Ischium

Sacrum 1) Ventral surface
2) Dorsal surface
3) Articular facet
4) Promontory
5) Both1and 2
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SKULL FRACTURE

Shape/
Characteristics 1) Blunt round
2) Blunt ovoidal
3) Edged (bladed)
4) Crushing
5) Projectile (entry or exit)

Radiating Fractures 1) Present
2) Absent

Severity 1) Ectocranium (only)
2) Endocranium

Maximum diameter (mm)

Minimum diameter perpendicular to above measurement
Number (count separate blows per bone)

POSTCRANIAL FRACTURE

1) Perimortem (incurred at or near death)
2) Periostitis/callus formation

3) Osteomyelitis

4) Pseudoarthrosis (incompl ete/malunion)

Severity 1) Incomplete

2) Complete
Remodeling (state) 1) No healing

2) Hedling

3) Hedled
Location 1) Proximal 1/3 shaft

2) Middle 1/3 shaft

3) Distal 1/3 shaft

4) Distal joint

5) Proximal joint

6) Proximal tuberosity

7) Distal tuberosity

8) More than one of the above
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VERTEBRAL BODY FRACTURE

1) Compression (any body fracture - nonpathological such asfrom afall)

2) Single endplate depression (disc) WITHOUT wedging - usually degenerative

3) Single endplate depression (disc) WITH wedging - usually degenerative

4) Wedged (congenital/idiopathic only)

5) Biconcave bodies (with or without wedging - reflects osteoporosis and osteomal acia)
6) More than one of the above

SCHMORL'’'S DEPRESSIONS

Number of thoracic bodies affected
Number of lumbar bodies affected

SPINAL ANOMALIES

1) Spina bifida (includes cleft spine)
2) Spondylolysis
3) Both

SACRAL ANOMALIES

1) Spina bifida (includes cleft spine)

DEGENERATIVE JOINT DISEASE (Arthritis)

Osteophyte formation
Porosis (pitting)
Eburnation (polishing)

Severity 1) Mild
2) Moderate
3) Severe
4) Bony ankylosis (osteophytes only)

Location 1) Surface (subchondral bone)
(joint/facet) 2) Margin (periphery without encroachment of subchondral bone)
3) Both

Location 1) Endplate (superior/inferior)
(vertebral 2) Margin (periphery only)
body) 3) Both
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DIAGNOSTIC CODES

Syphilis

Tuberculosis

Traumatic death 1 = present
Projectile (present or was present)

Didocation (luxation or subluxation)

Osteoporosis (generalized bone loss

or radiographic loss also)

Porotic hyperostosis 1=Mild
Cribra Orbitalia 2 = Moderate
3= Severe
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Table I1C-1. Individuals from Refugio with Enthesophytosis

Burial Sex Age Bone Side
41RF1-BP02-015 Female 35+ Patella Left & Right
41RF1-BP04-008 Male 15-34 Tibia L eft
41RF1-BP04-016 Male 35+ Patella L eft
41RF1-BP04-018 Male 35+ Innominate Right
41RF1-BP04-019 Male 35+ Tibia Right
41RF1-BP05-PO1R Poss. Male 35+ Patella Right
41RF1-BP07-038 Female 35+ Rib Left & Right
41RF1-BP08-026 Male 15-34 Fibula Right

Patella L eft
41RF1-BP10-043 Male 15-34 Tibia Right
41RF1-BP12-050 Male 35+ Calcaneus Left & Right

Fibula Left

Patella Left & Right

Tibia Left
41RF1-BP16-083 Male 35+ Calcaneus Right

Patella L eft
41RF1-BP20-002 Poss. Male 35+ Calcaneus Left

Femur Left & Right

Innominate Right

Patella Left & Right

Radius Left

Tibia Left & Right
41RF1-BP22-091 Male 35+ Calcaneus Left & Right
41RF1-BP22-117 Female 35+ Innominate Right
41RF1-BP22-127 Male 35+ Tibia L eft
41RF1-BP26-100 Poss. Male 15-34 Calcaneus Left & Right
41RF1-BP26-101 Female 35+ Ulna L eft
41RF1-BP26-119 Male 15-34 Calcaneus Left & Right
41RF1-BP26-126 Male 35+ Innominate L eft
41RF1-BP31-105 Femae 35+ Femur L eft
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Table I1D-1. Individuals from Refugio and San Juan Capistrano with antemortem fractures

Burial Sex Age Bone Side State L ocation
41RF1-BP02-006  Female 35+ Clavicle Left &Right Headed
Maxilla Left Healing
Parietal Right Healed
Ulna L eft Healed Proximal Joint
41RF1-BP04-012 Mde 35+ Ulna Left Healed Distal 1/3 of Shaft
41RF1-BP05-017 Femae 15-35 Frontal Center Healed
41RF1-BP05-040A Mae 15-35 Radius Right Healed Distal 1/3 of Shaft
41RF1-BP05-UOIL Mae 15-35 Ulna Left Healed Distal 1/3 of Shaft
41RF1-BP11-044 Male 35+ Nasa Left & Right Heded
41RF1-BP12-050 Made 35+ R3-10 Left Healed
41RF1-BP15-048 Mae 15-35 Clavicle Left Healed
41RF1-BP16-083 Made 35+ Clavicle Left Healed
41RF1-BP17-078 Mae 15-35 R3-10 Left Healing
41RF1-BP17-090 Made 35+ Radius Right Healed Proximal Joint
Ulna Right Healed Proximal Joint
41RF1-BP22-109 Female 15-35 Fibula Right Healing Middle 1/3 of Shaft
Tibia Right Healing Middle 1/3 of Shaft
41RF1-BP22-112 Made 15-35 Humerus Left Healed Distal 1/3 of Shaft and Distal Joint
Radius Left Healed Proximal Joint
Ulna Left Healed Proximal Joint
41RF1-BP22-117 Femae 35+ Radius Right Healed Proximal 1/3 of Shaft
Ulna Right Healed Proximal 1/3 of Shaft
41RF1-BP24-068 Femade 35+ Ulna Left Healed Distal 1/3 of Shaft
41RF1-BP26-101 Female 35+ Femur Left Healed Proximal 1/3 of Shaft
41RF1-BP26-111 Femadle 35+ Femur Right Healing Proximal 1/3 and Distal 1/3 of Shaft
41RF1-BP26-125 Male 15-35 Zygomatic Right Healed
41RF1-BP26-126 Made 35+ Radius Left Healed Proximal Joint
41RF1-BP26-HO2L Mae Adult Humerus Left Healed Middle 1/3 of Shaft
41RF1-BP26-106R Female 15-35 Innominate Right Healed Distal 1/3 of Shaft
41RF1-BP34-106B Mae 15-35 Clavicle Right Healing
41RF1-BP35-134 Mae 15-35 Femur Right Headled Distal Joint
41BX5-17-101 Mae 35+ Frontd Center Healed
Temporal L eft Healed
41BX5-17-10B02  Femae 35+  Parietal Left Hedled
41BX5-17-1703 Mae 15-35 Nasal Left Healed
41BX5-17-401 Male 15-35 Radius Right Healed Distal 1/3 of Shaft
41BX5-17-402 Female 35+ Humerus Left Headled Distal 1/3 of Shaft
R3-10 Left Healed
Clavicle Right Healed
41BX5-17-803 Female 15-35 Frontal Center Healed
Parietal L eft Healed
41BX5-17-H10R Female 15-35 Humerus Right Healed Distal 1/3 of Shaft
41BX5-26-100 Male 35+ RS-10 Left Healed
41BX5-26-11C Female 15-35 Nasa Right Healed
41BX5-26-11GA Male 35+ Humerus Left Healed Middle 1/3 of Shaft
Ulna Left Healed Morethan 1/3 of the Bone
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TablelID-1. continued...

Burial Sex Age Bone Side State L ocation
41BX5-26-11H Mde 35+ Frontd Center Heded
Parieta Left Healed
R3-10 Right Healed
41BX5-26-1301 Mae 35+ Fibula Left Hedled Proximal 1/3 of Shaft
R3-10 L eft Healed
41BX5-26-16F Mae 15-35 Maxilla Left Healed
Nasa L eft Healed
41BX5-26-404 Male  15-35 Clavicle Left Healing
Fronta Center Heded
41BX5-26-405 Female 35+ Fronta Center Heded Dista 1/3 of Shaft
Radius L eft Heded
41BX5-26-4CLAVI Mae 35+ Clavicle Right Heded
41BX5-26-801 Mae 35+ Tempord Left Heded
41BX5-26-900 Mde  15-35 Humerus Left Heded Distal Joint
Ulna Left Heded Proximal Joint
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Mission Nuestra Sefiora del Refugio

Appendix 1E

Isotopic Analysis of Human Skeletal Remains from Mission Refugio

Lynette Norr

Thisappendix presentstheresults and analysis of the stable
carbon and nitrogen isotope analysis of archaeological
human skeletal remains from the Refugio site, Refugio
County, Texas. Stable isotope analysis is now a well
established analytical technique (DeNiro 1987; Norr 1995,
2000; Schoeninger et al. 1983; van der Merwe 1982) for the
reconstruction of patterns of prehistoric subsistence. This
method relieson natural variation in the abundance of stable
isotopes in different categories of food resources (Figure
I1E-1) and has the potential to identify the degree to which
apopulation’s subsistence strategy relied upon agricultural
maize and/or marinevs. terrestrial protein resources. Marine
vertebrates and maize usually areisotopically distinct from
most other plant and terrestrial animal resources. Because

the isotopic composition of food resources is incorporated
into body tissues, the presence and relative proportions of
certain food types in the diet can be identified through the
analysis of bone collagen and bone apatite carbonate.

The assessment of relative proportions of dietary resources
consumed by humans is dependent upon accurate and
detailed knowledge of theisotopic composition of local food
resources, but only afew have been analyzed for the Gulf
region, and for the Colonial Period (Hutchinson and Norr
1999, Norr 2000). Recent advances in the interpretation of
isotope ratio data from bone have come from laboratory
experiments using animals fed i sotopically-controlled diets
and the subsequent analysis of body tissues (Ambrose and
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Figure IIE-1. A schematic representation of the natural variation in the isotopic composition of different categories
of potential food resources found in the tropical and subtropical Americas.
(Hutchinson and Norr n.d.; Norr 2000, n.d.; local resources from previously published sources are indicated in color.)
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Norr 1993). Accurate interpretation of human boneisotope
data will identify changes in human dietary patterns over
time as well as intra-site variations in individual diet that
can be correlated with age, sex, stature, social status, burial
treatment, and patterns of disease.

The analysis of stable carbon (**C/*2C) and nitrogen (**N/
14N) isotopic ratios in organic and carbonate fractions of
archaeol ogical human bonewas used to identify differences
indiet and resource usein amulti-ethnic burial areafromthe
Refugio site. Bone samples were submitted for analysis by
Raobert Hard of the Center for Archaeol ogical Research, The
University of Texas at San Antonio. The results reported
here are delta (d) values in parts per mil (%o), relative to
known standards, which are PDB (Peedee belemnite) for
carbon and AIR for nitrogen.

In the case of coastal/ estuarine/ riverine populations of the
Southeastern United States, dietswerelikely derived from a
number of isotopically varied resources, which can make
paleodietary interpretations challenging. Historical and
Colonial contextsalsoincrease the number of availablefood
resources, including domesticated animals. Three direct
isotopic indicators of diet and one indirect isotopic
evaluation strengthen the interpretation of bone stable
carbon and stable nitrogen i sotope val ues. Nitrogen i sotopes
in bone collagen are used to identify protein source:
terrestrial, marine, or some combination of thetwo. Carbon
isotopes in bone collagen were interpreted following the
model that carbonin collagen isderived mostly from dietary
protein, and carbon isotopes in bone apatite carbonate are
derived proportionately from al carbon sourcesinthewhole
diet. The relationship between the carbon isotope val ues of
the bone collagen and the bone apatite carbonate indicates
either a monoisotopic diet or the relative isotopic
compositions of the protein and carbohydrate portions of
thediet (Ambroseand Norr 1993; Norr 1995).

In order to examinethe dietary patternsfrom prehistoric and
historic contexts at Refugio, 56 individuals were sampled
and processed for collagen and for bone apatite during
December 2000 and January 2001. Approximately 5 g of clean,
dry cortical boneistheidea bone sample. In this case, we
had mostly ribs, with some cranial, metatarsal, scapulae,
and pelvis, or other elements with little cortical bone, and
only a few long bone fragments. Each bone sample was
scraped to remove discol ored surfaces and trabel cular bone,
and then sonicated in distilled water, rinsed, and air dried
before crushing by hand in a porcelain mortar and pestle.
Crushed bonewas sieved to < .25 mm and .25-.50 mm size
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fractions. Thelarger fraction was used for collagen extraction
and the finer fraction was used to prepare the bone apatite.

Bone crushed and sieved to .25-.5 mmwasdemineraizedin
.2molar HCl inaglass, fritted disk funndl fitted withaTeflon
stopcock. The demineralized residue was soaked in .125
molar NaOH to remove soil humic acid contamination before
solubilizing in 10 molar HCI at 95° C. Percent carbon and
nitrogen by weight (%C/wt and %N/wt) in collagen was
determined with a Carlo Erbaelemental CHN analyzer. The
carbon to nitrogen ratio (C/N) was calculated by dividing
the %C/wt by the %oN/wt. Theresulting valuewasmultiplied
by 1.16667 to obtain an atomic C/N ratio as reported by
DeNiro (1985) and Ambrose (1990). Oneto threemg of filtered
and freeze-dried collagen was convertedto CO,and N, ina
Carlo Erba, and isotope ratios were determined on a VG
IsoGas Prism |1 Series mass spectrometer.

Bonecrushed and sieved to < .25 mmwas preparedin 14 cc
centrifuge tubes with a 50 percent Clorox solution to break
down organic contents, followed by 1 molar acetic acid to
remove environmental and nonstructural biological
carbonates. Percent carbon and nitrogen by weight (%C/wt
and %N/wt) in apatite was determined with the same Carlo
Erbaelemental CHN analyzer. The %N/wt indicateswhether
all organic matter has been removed during treatment with
Clorox. Apatite was converted to CO, in an automated multi-
prep inlet system (not acommon acid bath procedure), and
isotoperatioswere determined on the same VG Prism Series
I mass spectrometer.

Modern food resources and other local plants and animals
prepared at the University of Floridafor other projectswere
rinsed in distilled water and freeze dried before being ground
inaWiley Mill and sieved to <.25 mm (Norr 2000, Norr and
Hutchinson 1998, Norr et al. n.d.).

An assessment of archaeological bone quality is necessary
before dietary interpretations can be made from theisotopic
values of the bone fractions. Percent yield of collagen and
apatite from bone, %C and %N by weight, and C/N ratios
were all used to evaluate sample quality (Ambrose 1990;
DeNiro 1985; Norr 1995), and are presented in Tables|1E-1
and |1 E-2 aong with the isotope results from collagen and
apatite.

Collagen yields from bone are best when greater than 5%,
but yields as low as 1% have given adequate %C/wt and
%N/wt and acceptable C/N ratios (Norr 1990, 1995), despite
a three percent cutoff recommended by Ambrose (1990).
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Table I1E-1. Percent yield collagen from dry bone, and percent nitrogen and carbon, C/N ratios (C/N*1.166667)
and isotope delta values in bone collagen from the Refugio samples

Burial Sex Ethnicity Lab # %Yld % N/wt %Clwt CIN LN dBceo
1 F N Amer TX19 3.3 8.7 24.0 3.2 114 -16.5
2 M? N Amer TX45 5.2 9.5 26.5 3.2 11.7 -8.8
6 F Hispanic TX21 4.3 119 33.0 3.2 119 -12.9
8 M N Amer TX32 4.5 12.0 32.7 3.2 125 -12.7
9 M N Amer TX38 3.3 10.1 27.6 3.2 12.0 -12.7
12 M ? TX49 55 12.6 35.1 3.2 115 -10.0S
13 F N Amer TX50 3.2 10.0 275 3.2 10.8 -8.9
15 F N Amer TX16 3.2 8.9 24.4 3.2 11.1 -9.7
16 M Hispanic TX30 7.3 121 334 3.2 12.4 -11.8
17 F N Amer TX39 6.1 9.8 26.9 32 122 -13.6
18 M N Amer TX15 4.6 10.3 284 3.2 10.8 -95
19 M Hispanic TX17 2.6 8.7 24.0 3.2 12.4 -131
20 F N Amer TX13 2.8 7.9 215 3.2 11.0 -9.1
21 M Hispanic TX54 6.2 9.8 27.1 3.2 11.7 -9.8
23 M N Amer TX34 6.8 11.3 312 32 128 -12.2
26 M ? X7 2.2 5.6 15.7 3.3 12.1 -8.9
30 F N Amer TX35 6.3 12.0 331 3.2 109 -17.4
31 F ? TX6 4.1 9.1 255 33 11.8 -9.7
34 IN ? TX55 4.0 9.5 26.1 3.2 114 -8.7
36 F N Amer TX11 1.7 3.0 8.4 3.2 nd -9.2
38 F European TX18 6.1 135 375 3.2 11.0 -8.1
39 M ? TX36 18.0 11.8 326 32 124 -15.4
42 F European TX31 188 156 431 32 133 99
43 M ? TX12 38 10.8 297 32 11.0 -89
45 F N Amer TX23 39 11.2 310 32 13.0 -11.3
438 M N Amer TX47 7.3 115 31.8 3.2 13.3 -10.5

48A M ? TX42 16.1 13.0 35.9 3.2 11.9 -11.6
50 M N Amer TX24 125 14.1 39.0 3.2 119 -9.5
51 ” N Amer TX37 125 11.0 30.2 3.2 9.6 -7.3
52 F N Amer X4 16.1 134 36.9 3.2 11.0 -9.4
53 F European TX3 2.4 51 14.0 3.2 10.4 -85
54 M N Amer TX26 5.3 114 31.6 3.2 116 -9.5
56 M N Amer TX56 2.7 9.1 25.2 3.2 134 -129
60 M ? TX52 5.0 101 283 33 115 -84
62 M N Amer TX33 7.7 12.4 34.3 3.2 12.3 -11.5
63 M N Amer TX9 29 75 203 32 127 -12.9
68 F N Amer TX28 12.8 14.0 389 32 116 -11.8
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Table IIE-1. continued...

Burial Sex Ethnicity Lab# %Yld % N/wt % Clwt CIN dy dCeo
69 M N Amer TX20 17.3 145 40.0 3.2 125 -10.4
73 Indet N Amer TX51 6.7 11.8 32.4 3.2 116 -10.2
75 F N Amer TX14 33 95 26.1 3.2 123 -15.6
78 M N Amer TX41 115 12,6 35.0 3.2 122 -12.9
82 M Hispanic TX29 6.0 10.9 298 3.2 106 -8.0
83 M N Amer TX53 24 17 45 3.1 116 -12.0

83A F N Amer TX27 8.4 131 36.2 3.2 11.9 -10.3
86 F N Amer TX25 46 10.3 283 3.2 10.8 95
87 M Hispanic TX8 5.4 11.2 31.0 3.2 132 -133
90 M N Amer TX48 5.1 113 314 32 15.0 -13.1
91 M N Amer TX40 12.7 12.0 331 3.2 126 95
93 M N Amer TX43 5.9 103 286 3.2 123 -10.0
109 F N Amer TX22 41 124 343 3.2 122 9.0
17 F N Amer TX10 5.8 125 34.9 3.3 111 -9.4
126 M N Amer TX2 48 131 3.2 115 -8.8
129 M Hispanic TX44 45 9.6 26.4 3.2 12.9 -10.0
133 nd nd TX5 5.3 10.9 30.0 3.2 127 -11.9
134 M Hispanic X1 0.9 23 3.0 nd -13.7
135 NA N Amer TX46 46 8.2 28 32 129 -11.9
Overall Mean 6.53 10.30 28.44 3.20 11.93 -10.93
+/- 1sd 4.42 2.97 8.25 0.04 0.91 2.24
Hispanic
Mean 12.16 -11.58
+/-1sd 0.86 2,07
Eurpean
Mean 11.70 -8.83
+-1sd 1.39 0.95
N Amer
Mean 11.96 -11.12
+-1sd 0.98 2.26
Female Mean 1157 -10.99
+/- 1sd 0.76 2.77
Male Mean 1221 -11.04
+-1sd 0.87 1.01
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Table I1E-2. Percent yield apatite from dry bone and percent nitrogen (organic residue) and carbon in apatite,
isotope ratios in bone carbonate and the carbon isotope carbonate-collagen difference from Refugio, Texas.

Burial Lab # % Apat % N/wt %Clwt dcea 2%Cca-co
1 TX19 31.10 0.00 1.40 -7.60 8.90
2 TX45 37.10 0.00 1.80 -5.10 4.30
6 TX21 25.30 0.00 1.50 *

8 TX32 36.60 0.00 2.10 -6.20 6.40
9 TX38 41.70 0.00 1.20 -3.80 6.70
12 TX49 36.40 0.00 0.80 -5.60 1.60
13 TX50 0.00 1.90 *
15 TX16 38.80 0.10 1.30 -5.60 4.10
16 TX30 32.90 0.00 150 -6.80 5.00
17 TX39 41.50 0.00 1.20 -6.00 8.20
18 TX15 43.40 0.00 1.00 *
19 TX17 35.90 0.10 1.70 -7.10 6.00
20 TX13 41.80 0.10 1.00 -4.40 4.70
21 TX54 38.70 0.10 1.00 -4.20 5.60
23 TX34 34.80 0.10 1.20 -7.00 4.90
26 X7 40.20 0.00 1.30 -3.60 5.30
30 TX35 33.20 0.00 1.30 -7.30 6.70
31 TX6 35.80 0.10 1.20 -3.60 6.10
34 TX55 43.50 0.00 0.90 -3.40 5.30
36 TX11 45.60 0.10 0.90 -3.90 5.30
38 TX18 31.00 0.00 1.70 -3.90 4.20
39 TX36 32.60 0.10 1.70 -10.70 4.20
42 TX31 30.40 0.10 1.00 -5.90 4.00
43 TX12 44.70 0.00 0.60 -4.00 4.90
45 TX23 32.00 0.10 1.50 -5.20 6.20
48 TX47 39.00 0.00 1.00 -5.60 5.00
48A TX42 30.40 0.10 1.00 -7.50 4.40
50 TX24 30.70 0.00 0.90 -4.80 4.70
51 TX37 29.70 0.00 120 -11.20 3.50
52 TX4 22.60 0.00 1.00 -4.50 4.90
53 TX3 42.10 0.00 1.30 -3.50 5.00
54 TX26 29.20 0.10 210 -4.00 5.50
56 TX56 35.10 0.10 1.50 -5.70 7.30
60 TX52 30.80 0.00 1.90 -3.10 5.30
62 TX33 28.90 0.00 1.20 -6.40 4.50
63 TX9 33.60 0.00 1.30 -5.90 7.00
68 TX28 0.00 1.40 -8.00 3.80
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Table IIE-2. continued...

Burial Lab # % Apat % N/wt % Clwt dCca 2"Cca-co
69 TX20 27.30 0.00 150 *

73 TX51 32.30 0.10 2.10 -3.70 6.50
75 TX14 3750 0.00 1.00 -7.50 8.10
78 TX41 32.90 0.00 1.00 -5.40 5.40
82 TX29 34.90 0.00 1.30 -2.30 5.70
83 TX53 50.90 0.00 0.60 -7.00 5.00
83A TX27 32.00 0.10 120 -5.40 490
86 TX25 32.80 0.10 1.30 -4.20 5.30
87 TX8 36.00 0.00 0.90 -7.30 6.00
90 TX48 36.70 0.00 1.20 -5.60 7.40
a1 TX40 36.20 0.10 110 -5.40 4.10
93 TX43 39.40 0.00 1.20 -7.20 470
109 TX22 33.90 0.00 150 -3.40 5.50
117 TX10 39.30 0.00 1.20 -3.30 6.00
126 X2 44.00 0.00 120 -4.20 460
129 TX44 33.10 0.00 1.30 -5.30 480
133 TX5 35.20 0.10 120 -4.80 7.10
134 TX1 45.90 0.00 0.90 -7.70 5.90
135 TX46 39.20 0.10 1.00 -4.50 6.30
Overall Mean 35.86 0.03 127 -5.47 5.49
+- 1sd 5.60 0.05 0.35 1.86 1.33
Hispanic Mean -5.69 5.86
+/- 1sd 187 0.94
Eurpean Mean -4.43 4.40
+/- 1sd 1.29 053
N Amer Mean -5.49 5.69
+/- 1sd 162 135
Female Mean 532 578
+/- 1sd 1.94 154
Male Mean -5.76 5.27
+/- 1sd 187 116

The collagen from the Refugio individuals was adequately
preserved in al but two cases, Burial 36 (TX11) and Burial
134 (TX1). The Refugio samplesaveraged 6.53% + 4.42 yield
collagen from bone, with ten samples having yields over
10%; two samplesremain to be calculated. The C/N ratio of
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collagen (C/N,1.166667) has been estimated from itsamino
acid compositionto be 3.21 (Ambrose 1990, 1993; Kennedy
1988). CIN ratiosof collagen with isotoperatiosthat reflect
diet typically rangefrom 2.9t0 3.6 (DeNiro 1985). Some of
thisvariation reported by DeNiroisanalytical, some may be
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due to disintegration of collagen over time or slight
contamination from soil humic acids or other carbon-rich
contaminants (Kennedy 1988).

Bone apatite usualy has 0.6-1.3% carbon in the form of
carbonate (Ambrose 1993). Carbon in excess of that range
may indicate contamination of the samples. Nitrogen in the
apatite samples would indicate one of two things: either all
of the protein had not been removed during the chemistry
preparations, or that there was a low level of background
nitrogen (atmospheric nitrogen) duringthe CHN analysisin
the Carlo Erba. A few Refugio samples have very dightly
elevated percent carbon. In none of the Refugio apatite
samples do any of these issues appear to be a problem.
Carbonisotoperatiosaretypically not determined for apatite
samplesin which the collagen is degraded or contaminated
beyond an acceptable C/N level. This is because apatite
carbonate carbon is more likely to have experienced
diagenesiswhen the collagen is degraded, and al so because
of limited interpretive utility without the collagen values
(Norr 1995). Only the two samples mentioned above have
reduced collagen levels, but both have acceptable C/N
ratios. Therefore, apatite values were obtained from all
samples submitted. Dueto amass-spec run error, four apatite
samplesremain to be analyzed.

Internal laboratory and international standardsfor the stable
isotopes of carbon and nitrogen were run along with the
archaeological human bone samples and the modern food
samples. These standards are run for the assessment of
intra-lab precision and to ensureinter-lab comparability. The
results of our standard runs are presented in Table I1E-3.

Bone stable isotopes reflect the natural variation in carbon
and nitrogen isotope composition of the foods eaten.
Because of this variation in food resources, and because of
how carbon isotopes of different food components (e.g.,
proteins vs. carbohydrates) are incorporated into bone
tissues (Ambrose and Norr 1993; Norr 1995), bone stable
isotopes can provide several different kinds of dietary
information for each individual. d*N in bone collagen
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generally distinguishes between terrestrial and marine
protein, although both environments can be highly variable
at a global scale. d**C in collagen predominately reflects
dietary protein sources, and can distinguish between
terrestrial and marine dietary protein, or between proteinsin
C, or C, photosynthetic pathway food chains, in many
situations. d®*C in apatite carbonate reflects the isotopic
composition of the whole diet, both carbohydrates and
proteins, in the proportions they are consumed (Ambrose
and Norr 1993; Norr 1995).

The distribution of carbon isotopes in dietary protein and
carbohydrates is particularly important for paleodietary
reconstructions of omnivores when the protein and
carbohydrate portions of the diet had dramatically different
stable carbon isotope compositions (Ambrose and Norr
1993; Klepinger and Mintel 1986; Norr 1995). Thedifference
between d*C apatite carbonate and collagen (D*¥*Cca-co) in
an individua indicates the isotopic relationship of dietary
protein compared to other dietary components in that
person’ sdiet. Theregularities, or patterns, observedin these
isotope data in controlled diet studies (Ambrose and Norr
1993) can be applied to paleodietary reconstruction in the
coastal areas of the Americas (Norr 1995). If the difference
between the d*C of the apatite carbonate and the collagen
is small, the dietary protein is isotopicaly enriched in $*C
compared to the energy portion of the diet (e.g., marine
protein and C, energy). If thisdifferenceislarge, thedietary
protein isdepleted in *C compared to the energy portion of
the diet (e.g., terrestrial browser or freshwater fish protein
and C, maize/sugar cane/CAM energy). If the differenceis
intermediate between those two extremes, then the overall
isotopic values for the proteins and carbohydrates in the
diet are similar, and the diet could be all C_-like (relatively
depleted in °C), al C,-like (relatively enriched in *°C), or a
mixtureof C, and C, carbohydrateswithamixtureof terrestrial
and marine protein.

The results of the isotopic analyses of the Refugio samples
have been converted to the isotopic composition of the diet
in Table l1E-4. That same table also indicates the estimated

Table I1E-3. Number analyzed, means, and standard deviations (per mil) of internal and international standards
run with the archaeological and modern samples reported here

Thiourea NBS-22 Thiourea Peptone NBS-19 CM-UF BYM
d*C org d*C org d=N N d*C inorg d*C inorg d*C inorg
N =35 N =80 N =32 N =70 N =22 N=8 N =22
-23.88 -29.75 -0.73 6.99 1.93 2.15 -2.27
*0.11 *0.11 *0.17 *0.13 *0.07 *0.08 =0.08
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age and sex data provided with theisotope samples. Historic
domestic anima bone samples from this project were not
availabletoincludein these analyses. In lieu of food sample
isotope ratios from Refugio, published data from that and
nearby regions are used as likely values of local domestic
animals and other animals and plants.

When reviewing the data in the tables and the graph,
remember that collagen nitrogen data alwaysreflect dietary
protein, and the collagen carbon data tend to reflect the
carbon isotope composition of the dietary protein, but isa
mixture of carbon sources that also includes some dietary
carbohydrate and fats sources. The bone apatite carbonate
dataindicate carbon isotope ratios derived from whole diet,
and were used to calculate the d**C of the diet. Those data,
combined with close examination of the D*Cca-co for each
individual, indicate patterns of food resources consumption.

The isotopic composition of human diet was estimated by
subtracting 2.5 %o from the bone collagen stable nitrogen
value, and by subtracting 9.5 %o from the bone apatite
carbonate stable carbon value, since the carbonate
representswhole diet far more accurately than does collagen
(Ambroseand Norr 1993, Norr 1995). Archaeol ogical animal
bone samples were converted to edible portions by adding
1.7 %o to the collagen stable nitrogen value, and by
subtracting 3.7 %o from the collagen stable carbon value
(Keegan and DeNiro 1988; Norr 1990, 1995, 2000). Modern
samples should be adjusted by +1.5 for post-industrial
enrichment of 2C.

Conclusions

We can addresstwo questions here. First, what these people
were eating, and second, whether there is subpopulation
variation among ethnic/cultural groups, males and females,
or by age. Bone isotope results and the dietary inter-
pretations are consistent with the isotopic composition of
the availablefood resources and mixed diets. Given thefew
local dietary food resources analyzed, | have not plotted
the human dietary reconstructions with reference to the
edible portions of the food resources. This would be a
fruitful future exercise. Overall, we can say by comparing
theresultsin Table I1E-4 with food resourcesin Figure [ E-
1, that the average dietary valuesof 9.43 +.91 %o and 14.97
+ 1.86 %o for nitrogen and carbon respectively correspond
very closely to the values of local raccoon, peccary, turkey,
cow, and sheep/goat in nitrogen, but not for carbon isotopes.
The carbon isotopes indicate a food source more enriched
inC than those animal s, which would suggest maize, sugar
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cane, and CAM plantsinthediet. However, theintermediate
D®Cca-co values shown in Figure II1E-2 suggest that the
protein and carbohydrate sources had similar average d**C
values. It is easy to account for C, plants, such as beans,
tree fruits and nuts, palms, and roots and tubersin the diet,
but to date no protein sources have been analyzed that
resulted in carbon isotoperatios enriched in *C. Thehuman
isotope dataindicate that we are missing at least one dietary
protein resource that has not been included in this study. |
suggest that additional aguatic protein sources be analyzed
for their isotopic composition to help identify a specific
class of protein-rich food resources enriched in *C and
consumed at Refugio. The analysis of the grazers from
Refugio over the summer will also provide additional
information that may help solve this question.

FiguresI1E-2, I1E-3, and || E-4 and Tables ||E-1 and || E-2
indicate that the average European diet is enriched dlightly
in BC relative to all other average diets, while d*®*N values
are relatively similar in all subgroups. A larger sample of
European individuals might change this distribution,
however. Generally, thereisvery little difference among the
ethnic/cultural subgroups. The same is true for males and
females, and for ages. Thefew young children are not higher
than average in d®N, which would be expected due to a
trophic level increase while nursing.

The author wishes to gratefully acknowledge the assistance of
TanyaPeres, Erin Kennedy, RebeccaKiracofe, Christopher King,
and Audry Hull for their help in the preparation of bone samples,
and Dr. Jason Curtisof the Department of Geological Sciencesfor
i sotopic determinations on an extremely tight time schedule.
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Table I1E-4. Conversion of the bone collagen d*N and carbonate d**C values to the isotopic values of the diet, with age
and sex of the individuals as provided with the bone samples.

Burial Lab # AN diet d°C diet Age Sex
1 TX19 8.90 -17.10 20-24 F
2 TX45 9.20 -14.00 60+ M?
6 TX21 9.40 -14.50 35-39 F
8 TX32 10.00 -15.80 22-26 M
9 TX38 9.50 -15.50 25-29 M
12 TX49 9.00 -17.90 50+ M
13 TX50 8.30 17-20 F
15 TX16 8.60 -15.10 60+ F
16 TX30 9.90 -16.30 50-60 M
17 TX39 9.70 -14.90 20-24 F
18 TX15 8.30 -12.00 40-49 M
19 TX17 9.90 -16.60 35-44 M
20 TX13 850 -13.90 25-34 F
21 TX54 9.20 -13.70 45-54 M
23 TX34 10.30 -16.80 25-34 M
26 X7 9.60 -13.10 25-35 M
30 TX35 8.40 -20.20 14-16 F
31 TX6 9.30 -13.10 40-49 F
34 TX55 8.90 -12.90 9.0-12.0 Indet.
36 TX11 nd -13.40 30-39 F
38 TX18 850 -13.40 50+ F
39 TX36 9.90 -20.70 20-24 M
42 TX31 10.80 -15.40 40-49 F
43 TX12 8.50 -13.50 25-35 M
45 TX23 10.50 -14.70 18-24 F
48 TX47 10.80 -15.10 30-34 M

48A TX42 9.40 -16.70 9.5-10.5 M
50 TX24 9.40 -14.30 40-44 M
51 TX37 7.10 -13.30 2535 Indet.
52 X4 8.40 -14.00 19-22 F
53 TX3 8.30 -13.00 16-18 F
54 TX26 9.10 -13.50 25-35 M
56 TX56 10.90 -15.20 30-34 M
60 TX52 9.00 -12.60 25-34 M
62 TX33 9.80 -16.50 30-45 M
63 X9 10.20 -15.40 23-30 M
68 TX28 9.10 -17.50 35-44 F
69 TX20 10.00 -15.60 35-40 M
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Table IIE-4. continued...

Burial Lab # d®N diet d°C diet Age Sex
73 TX51 9.10 -13.20 2535 Indet.
75 TX14 9.70 -17.00 20-29 F
78 TX41 9.70 -17.00 30-34 M
82 TX29 8.10 -11.80 34-39 M
83 TX53 9.10 -16.50 30-39 M
83A TX27 9.40 -14.90 18-22 F
86 TX25 8.30 -13.70 30-39 F
87 TX8 10.70 -16.80 27-35 M
90 TX48 12,50 -15.10 35-45 M
91 TX40 10.10 -14.90 40-50 M
93 TX43 9.80 -14.80 30-40 M
109 TX22 9.70 -12.90 30-34 F
117 TX10 8.60 -12.80 60+ F
126 X2 9.00 -13.70 45-60 M
129 TX44 10.40 -14.60 14-17 M
133 TX5 10.20 -14.30 nd nd
134 TX1 nd -17.20 30-40 M
135 TX46 10.40 -15.10 nd Indet.
Overdl Mean 9.43 -14.97
+/- 1sd 0.91 1.86
Female Mean 9.21 -15.09
+- 1sd 0.61 2.05
Male Mean 9.57 -14.80
+/- 1sd 1.04 153
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