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ABSTRACT

This report summarizes the andlysis of human remains from a 19th century cemetery in centrd Indiana,
excavated in late 1996 and early 1997 by contract archeologists. A totd of 43 inhumations and one
cremation were removed and subsequently processed and examined by osteologists at the University of
Indianapolis Archeology & Forensics Laboratory. The condition of the remainsistypicad of 19th century
coffin interments in northern and centra Indiana, with numerous subadults and adults being well- preserved.
No unusua taphonomic processes were identified, dthough two children interred in iron sarcophagus coffins
still presented traces of soft tissues and displayed exquisite preservation of fragile skeletd structures.
Biologica andyssindicates that 31 individuds are subadults and 13 are adults. The mgority of subadults
fdl in the one to two year age range, and only one adolescent is represented in the assemblage. The adults
fdl primarily in the middle to older adult age range and include both males and femdes. All available
indicators suggest that the interred are of European ancestry and are of average body size and robusticity
for 19th century American populatiions. Only afew pathological conditions are noted, the most severe of
which isacase of osteomyditic infection of the pelvis of an older adult femae. Seven adults and three
subadults display mild, remodeled periodtitic lesons, expressed primarily on the long bones of the lower
extremities. Cribraorbitaiais seen in orbits of five of the subadults, suggesting dight anemic conditions.
Little antemortem traumaiis present in the assemblage. Growth disruptions of the tooth ename
(hypoplasias) are common but not particularly marked when present. Carious lesions and antemortem tooth
loss are common in the adults. In generd, the pathologica and dental data suggest that the Rhoads
individuas were rdatively hedthy, experiencing only mild to moderate bouts of inadequate nutrition and
disease. Our conclusion isthat the assemblage offers much for future research, and we assign it ahigh
scentific value.
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EDITOR'SNOTE

This report was origindly included as an appendix to the comprehensive site report prepared by NES.
In 1999, at the request of Duke Redlty, dl of the remains and artifacts from the Rhoads Cemetery were
reburied in Crown Hill Cemetery in Indianapalis.

Kreinbrink J(1999). The Rhoads Cemetery, Marion County, Indiana. Report submitted to Duke Redlty
Investments Inc., & the Divison of Higoric Preservation & Archaeology of the Indiana Department
of Natural Resources, Indiangpolis IN. Natural & Ethica Environmenta Solutions.
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Analysis of Human Skeletal Remains from the Historic EuroAmerican Rhoads
Cemetery (12-M a-777), Indianapolis, Marion County, Indiana

S. Nawrocki, K. Baumann, C. Weller, J. Schultz, M. Williamson, C. Schmidkt, L. Judd, & H. Thew

. INTRODUCTION

The senior author was first contacted in August 1996 by archeologists from NES Inc., aconsulting firm
in Blue Ash, Ohio. Assstance was requested in the analysis of remains from an abandoned historic
cemetery located near the Indianapolis Internationa Airport, just east of 1-465 in Wayne Towngship.
Disturbed headstone fragments believed to represent up to 6 burias had been located during a survey of the
property, which was dated for development by Duke Redty Investment Inc. Background research had
provided little information on a cemetery at that spot.

Excavation at the ste began on November 5 under Permit No. 96-0062 from the Divison of Historic
Preservation and Archaeology of the Indiana Department of Natural Resources, issued to NES. Our
associated case number is UI-43-96. Nawrocki was retained as site osteologist, and students from the
University of Indiangpolis asssted in the fidldwork. By mid-December, 36 burias had been removed from
the gte, including one commercid cremation and two iron sarcophagus caskets (Table 1). One of the 36
(Burid D12) contained no surviving human bone. In February 1997, NES returned to the site and removed
an additiona 9 burids, which were transferred to the University of Indiangpolisin March. During the course
of our analysis we therefore examined atota of 43 skeletonized inhumations and one cremétion.

With only 3 exceptions, dl of the human remains were recovered from their primary interment spots.
Portions of Burial D13 were recovered ex situ after inadvertent disturbance by the backhoe. In addition,
on April 24 1997, Nawrocki accompanied Indiana State Archaeologist Dr. James Jones to the site and
found a handful of bone fragments on the surface of abackdirt pile near the southeast corner of the site.

We have assigned the letter “G” to these remains. Finaly, on August 4 1998, Jones and Nawrocki
recovered asngle juvenile cranid fragment (“H”) aong the southern edge of the Site.

All of the burids appear to have been typical 19th century EuroAmerican interments, oriented in an
east-west direction with their heads to thewest. A totd of 6 distinct rows of burials were uncovered, with
Row A being the eastmost row and Row F being the westmost row. Burias within each row were denoted
with the row letter and a number (i.e,, A3, or F5). A mix of both hexagona wooden coffins and rectangular
caskets were present, some having been placed within arectangular shipping crate. A number had glass
viewing windows, and an array of coffin hardware items and persond belongings were recovered during the
excavation.

This report, which only addresses the analysis of the skeleta remains, is divided into two main parts.
The first presents our analysis of the Rhoads assemblage asawhole. Our methods and results are generdly
interwoven in the narrative rather than being separated into different sections, a strategy that we think helps
to establish continuity between our theoretical orientations and the resulting interpretations. When a specific
researcher contributed significantly to a particular aspect of the analysis, he or sheisidentified in the rdlevant
section. The second part of the report gives, in gppendix format, more detailed descriptions and findings for
each burial separately. The great mass of raw metric and discrete data that has been collected to date on
each skeleton has not been included but may be made available to researchers on request.

12-Ma-777 Skeletal Analysis -- page 1



TABLE 1: Summary of Burialsfrom the Rhoads Cemetery.

Plague: “John Rhoads/ Died Nov. 23 1860"

Glass viewing window

Glass viewing window

Iron sarcophagus coffin

Iron sarcophagus coffin

Glass viewing window

Burial Bones? Satus Excavated Notes
Al yes ubadult Nov 1996
A3 yes subadult Feb 1997
Bl yes adult Nov 1996
B2 yes subadult Nov 1996
B3 yes ubadult Nov 1996
B4 yes adult Feb 1997
B5 yes ubadult Nov 1996
B6 yes subadult Feb 1997
B7 yes ubadult Feb 1997
B8 yes subadult Feb 1997
B9 yes ubadult Nov 1996
B10 yes adult Feb 1997
C1 yes ubadult Dec 1996
C2 yes adult Feb 1997
C3 yes ubadult Feb 1997
C4 yes subadult Nov 1996
C5 yes adult Feb 1997
C6 yes subadult Nov 1996
D1 yes adult Dec 1996
D2 yes adult Dec 1996
D3 yes ubadult Dec 1996
D4 yes subadult Dec 1996
D5 yes adult Dec 1996
D6 yes subadult Nov 1996
D7 yes ubadult Nov 1996
D8 yes subadult Nov 1996
D9 yes adult Dec 1996
D10 yes subadult Dec 1996
D11 yes ubadult Dec 1996

Glass viewing window
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TABLE 1. Summary of Burialsfrom the Rhoads Cemetery (continued).

Burial Bones? Satus Excavated Notes
D12 no subadult? Dec 1996 Artifacts only, no remains recovered
D13 yes subadult Nov 1996 Partidly disturbed by backhoe
D14 yes adult? Nov 1996 Cremation, urn reads “Wm. Rhoads / 1906”

El yes adult Nov 1996 Glass viewing window

E2 yes ubadult Nov 1996

E3 yes subadult Nov 1996 Glass viewing window

E4 yes ubadult Nov 1996

E5 yes subadult Nov 1996

E6 yes adult Nov 1996 Glass viewing window

E7 yes adult Nov 1996 Glass viewing window

ES yes ubadult Dec 1996

F1 yes subadult Nov 1996

F2 yes ubadult Nov 1996

F3 yes subadult Nov 1996

F4 yes ubadult Nov 1996

F5 yes subadult Nov 1996

G yes mixed Apr 1997 Bone fragments recovered ex situ east of A-row
H yes subadult Aug 1998 Bone fragment recovered ex situ south of B-row
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[I. GENERAL PROCEDURES
1. Basic Laboratory Processing

Cleaning. Upon arrivd at the lab, al bones and artifacts were first assessed for immediate stabilization
needs. Packaging that might have retained moisture (plastic, duminum foil) was exchanged for breathable
paper. Adhering soil matrix was removed with wooden probes or, if very muddy, rinsed off with tap water
and cleaned with soft bristle and sponge brushes. The bones were then dlowed air-dry on screensfor at
least aday before being repackaged. Damp paper sacks were traded for fresh ones, dthough relevant
provenience information written on each origina sack was clipped and kept with the remains. Each burid
was given its own box for temporary storage, with paper sacks remaining open at the top to facilitate air
flow.

Once stabilized, remains were alowed to dry thoroughly before being processed again, usudly for a
period of weeks or months. Complete drying alows the bone to regain some of its origina hardness,
helping it to survive further processing. Aslittle water as possible was used in thefina cleaning process, to
minimize additiona degradation. Those skeletons that had arrived in a muddy state had aready undergone
sgnificant cleaning and generdly did not require as much work as burias that had arrived dry.

All cleaned bones greater than about one centimeter in size were numbered with an accesson number to
facilitate tracking and inventory in the [ab. The accession number “96.40” was assgned to the assemblage,
with an additiona suffix denoting the burid number (i.e,, “96.40.E2"). The“96” prefix denotes the year,
while the “40” denotes the 40th assemblage accessioned into the Universgity collection in that year.
Numbers were written in black ink, using either a005 Micron Pigma pen or aquill pen and Indiaink.

Some burias were accompanied by various amounts of buria matrix that had been collected aong with
the bonesin the field. This soil was screened through 1/4” and 1/8” wire mesh in order to recover small
bone fragments and tiny artifacts. Soil samples taken for pH testing were dlowed to air-dry thoroughly and
were then stored in pladtic film canigers.

Preservation. After numbering, the skeletad remains were preserved in a solution of Acryloid B-72
plastic consolidant using acetone as the solvent. Perfusion was conducted for at least 30 minutes under a
light vacuum that was produced with a manua food processing pump. The vacuum was increased dowly
until the specimens stopped releasing bubbles, indicating that the solution had entered the cell spaces deep
within the bone. Some bones (such as complete adult femora) were too large to fit into the vacuum
chamber, so these were conserved by brushing the preservative directly onto the bones or by letting them
soak overnight in an open container in aclosed fume hood. Most elements were preserved using a7 to
10% solution by weight. However, especialy fragile bones recelved a second trestment with a 15%
solution. Many of the broken ends of the long bones of both subadults and adults were dipped into the
thicker solution to stabilize the spongy bone. A sample of bone from each buria (usudly undiagnogtic rib
fragments) was | eft unpreserved for possible future biochemical or trace-dement andyss.

While time-intensive, preservation in aquality consolidant adds consderably to the curationd life of the
specimens. The repeated handling and jostling during the analysis phase of the project invariably degrades
the bones surfaces and edges, resulting in irreplaceable biologica dataloss. If needed, the plastic can be
removed by soaking the bonesin acetone. If gpplied properly, Acryloid remains non-sticky, does not
ydlow, and does not produce undue glare on the surface of the bone.

Articulating bone fragments were glued together with Duco cement. Since Duco dissolves in acetone,
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refitting was conducted only after remains had been conserved in Acryloid. Most of the recongtruction
effort focused on specific diagnogtic ements. For example, much more attention was given to the cranid
vault and face, the jaws, long bones, and the pelvis than was devoted to ribs, vertebrag, or the hands and
feet.

Iron coffin burials. Subadult Burids D6 and D7 were transferred directly to the lab till enclosed in
iron coffins. The sedl's had been compromised and so both had a considerable amount of water and fine
sediment within. The small metd faceplate and glass viewing plate of Burid D6 was loose, dlowing entry a
the head end of the coffin. The sediment and remains were gently removed with a scoop and immediatdy
placed in asink on 1/8” wire mesh. Adhering particles were rinsed off with tap water and the remains were
transferred briefly to a bleach-water solution, to kill any viable pathogens. Then the bones and artifacts
were placed in amoving water bath for 15 minutes to wash out the bleach. After cleaning with soft brushes,
the bones were immersad in a 50% ethyl alcohol solution for 10 minutes and then again in a 95% solution,
to help remove the water. Findly, dl dements were dlowed to air-dry on screens. No additiond cleaning
was needed before preservation and reconstruction. Biohazard precautions (gloves, masks) were used at
al times.

The screws that hold the faceplate of Burid B7 in place could not be loosened.  University maintenance
personnel used arotary saw to cut through the bolts that hold the top haf of the coffin onto the lower half.
The lid could then be removed in its entirety, completely exposing the remains within, which were processed
as described above.

Soil pH. A number of soil samples had been taken from the burids, primarily from below the thorax
and pelvis. All samples were tested by a single researcher (Thew). First the dried soil was broken into
small fragments and any pebbles and roots were removed. Each sample was then weighed and mixed with
an equa amount of didtilled water in a clean besker. From 5 to 50 grams of soil was used in each test.
Each solution was dlowed to st for 30 to 60 minutes and was tested with a Fisher digitd pH meter or litmus
paper, depending on how much solution was available (the meter was not reliable on the smallest samples).
The meter sensor wand was placed in the solution for up to 20 seconds, until the reading abilized. The
meter was recdibrated with a 7.00 pH neutral buffer solution after every 5 sample readings. Between
readings the sensor wand was placed in distilled water, which gave a variable reading ranging from 6.83 to
7.03.

We have used this method of establishing the pH of a soil sample for anumber of historic cemeteriesin
the Midwest (Nawrocki & Thew, n.d.). The method differs dightly from that employed by Gordon &
Buikstra (1981), who used twice as much water as soil. To compare the two methods, we randomly re-
tested 5 of the Rhoads soil samples using one part soil to two parts water. The re-test results are provided
in Table 2. Two of the samples produced dightly higher pH vaues, two produced dightly lower pH vaues,
and for one sample the test / re-test vaues were identica. Thus we conclude that no sgnificant biasis
introduced by using less water.

Nonhuman remains. Two burias produced non-human skdetd remains. Burid Cl1 includesa
complete radius, metacarpa, and two fragments of ulnafrom a small adult mustelid, probably a skunk.
Burid E6 includes two articulating, butchered (sawed) fragments of the right premaxillaof ajuvenile pig. An
unerupted tooth is still present in the jaw.
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2. Scope & Organization of the Skeletal Analysis

In generd, we follow the protocol for osteologica data collection and andlys's as outlined by Buikstra &
Ubdaker (1994), with additiona guiddines provided by Moore-Jansen et d. (1994). Modificationsto this
protocol are made according to the specific skills and research interests of the lab personnd, the availability
of specidized equipment, funding and time congraints, and the specific circumstances of the case a hand.

The analysis of the Rhoads assemblage was conducted with the following gods in mind:

(1) to prepare an inventory of the remains,

(2) to describe the condition of the remains;

(3) to provide basic biologicd information on each individud;

(4) toidentify unique or interesting patterns of morphologica variation;

(5) to determine the age and sex didtribution of the sample;

(6) to assess patterns of health and disease in the sample;

(7) to determineif the identities of the interred can be ascertained;

(8) to assessthe overdl scientific value of the assemblage and its future research potentid.

To these ends, our andlysis of the Rhoads skeletons includes, when possible, a reconstruction of the
taphonomic and biological profiles of each individua aswell as an informal assessment of the demographic
profile of the sample.

Thetaphonomic profile. ‘Taphonomy’ isthe study of the forces and events that come to bear on
anima remains a and after the time of degth, and how these forces remove biologicaly- mesningful
information from the remains (Nawrocki 1995). A ‘taphonomic profile is thus a recongruction of the
postmortem higtory of the remains. Taphonomic analyss is used to separate perimortem traumafrom
postmortem ‘ pseudotrauma,’ to identify specific culturd interment practices, and to help assure that the
biologica and (especidly) demographic profiles are unbiased.

Thebiological profile. Osteologists construct a series of parameters for a skeleton, based on its
morphologica characterigtics, which are used to describe the probable biologicd traits of the living
individua. This'‘biologica profile typicaly includes an assessment of sex, ancedtry (race), age at death,
dature, body Sze and robudticity, pathologica conditions, antemortem trauma, and denta hedlth.

The demographic profile. When the biologicd profiles are assembled for al of the skeletons, one can
condiruct a‘ demographic profile’ for the sample as awhole, which may include an assessment of the age
and sex digtributions, fertility, and mortdity. The demographic profile may alow oneto infer something
about the structure and hedlth of the parent population from which the study sample was derived.
Demographic inferences are presented at relevant points during the presentation of the biologica data.
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[1l. TAPHONOMIC PROFILING

Since the mgority of the Rhoads skeletons were recovered from intact, intentiona subsurface coffin
interments, the nature and range of taphonomic forces coming to bear upon them is somewhat different than
we might expect to seein highly disturbed contexts (Nawrocki 1995). Issues of differential preservation --
both within the cemetery and compared to other cemeteriesin the Midwest -- become the primary focus
of the taphonomic profile.

1. Overall Preservation

Methods. Three aspects of overdl bone preservation are reported on here: condition, completeness,
and delamination. A single researcher (Weller) examined and scored the condition of each skeleton
according to the following criteria

(1) Excellent: al regions of the skeleton are present with little or no fragmentation or erosion; maor
diagnogtic dements, if broken, can be fully recongtructed with minima distortion; numerous standardized
measurements, particularly long bone lengths, pelvic, and scapular measurements, can be teken. This
category does not necessarily imply perfect preservation (numerica score = 4);

(2) Good: dI regions of the Skeleton are present, athough some regions may be poorly represented due to
missing pieces, fragmentation and erosion is present but not severe; some measurements can be taken but
are limited primarily to midshaft diameters (numericd score = 3);

(3) Fair: dl or most regions of the skeleton are present but many bones are highly fragmented; eroson is
moderate; only afew measurements can be taken (numerica score = 2);

(4) Poor: regionsof the skeleton are missing; eements are highly fragmented; erosion is severe; no
measurements can be taken (numerica score=1).

Criteriafor adults and children differed dightly but followed the same basic principles. Since dl keetd
regions are present in nearly every adult, more attention was paid to the number of measurements that could
be taken and the amount of fragmentation. Skeletons with little or no bone remaining were assgned a
numerica score of ‘0.

Completenessis an estimate of the percentage of bone mass that is till present, whether the individud
elements are whole or fragmented. A single researcher (Williamson) scored each burid for completeness,
rounding the estimates to the nearest 5%.

Delamination is a specific condition that may occur when wet bone driesrapidly. The cortica bonein
the shafts of long bonesis formed from two different layers. The outer layer isrdatively thinand is
comprised of circumferentia lamellae that wrap continuoudy around the shaft, like the bark on atree. The
deeper, more substantid part of the cortica bone is comprised of numerous osteons or tiny cylinders of
bone that are densely packed. The interface between these two layers becomes unstable when the outer
circumferentid layer dries more quickly than the deeper layer. Differentiad contraction occurs, producing
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longitudina, superficia cracking aong the length of the shaft. The circumferentia layer beginsto flake off of
the deeper osteon bone, producing splinters that are typicaly afew centimeters long, haf a centimeter wide,
and amillimeter thick. Delamination was scored for each burid by a single researcher (Weller) as absent
(numerica score = 0), dight (numerical score = 1), or severe (numerical score = 2).

Scores for condition, completeness, and delamination for each Rhoads individua except the cremation
(Buriad D14) are summarized in Table 2, dong with depth and pH data. The “Preservation” subheading
included on the burid formsin the gppendix provides more specific information about each skeleton,
including the condition of the cranium and long bones, the presence of teeth, and an identification of missing
body regions. A summary of any unusud findings may be given under the “ Tgphonomy” subheading.

Results. Fortunately, alarge number of the skeletons (n = 23) arein excdlent or good condition,
permitting thorough biologica analysisfor over haf of the assemblage. Many of these (n = 17) are
subadults, which would be expected to survive less wdl than adults because of their small sze and
incompletely ossified skeletons. Burids D10 and D12 were scored as ‘0’ because of their extremely poor
preservetion.

Following amethod presented elsewhere by the senior author (Nawrocki 1995), we tested the effects
of different variables on preservation with ANCOVA (ANdysis of COVAriance), using the atigtical
package SY STAT 5.2.1 for the Macintosh. The model employed is.

CONDITION = STATUS + DEPTH

where CONDITION (scored from 0 to 4) is the dependent variable. The independent variablesinclude the
main effect STATUS (scored as “subadult” or “adult”) and the DEPTH of the base of the buria below
ground surface (measured in centimeters, as provided by NES), entered as a continuous covariate. Burials
D6 and D7 were excluded from the analysis because they were interred in iron coffins and thus
decomposed under very different conditions compared to the wooden coffin burials. Depths were not
availablefor Burids C1 and D13 and these were excluded aswel. Thusthe total sampleis 40 skeletons.
The results are asfollows:

Variable F-ratio -value
STATUS 0.627 0.434 (not significant)
DEPTH 1.678 0.203 (not significant)

It does not appear that either STATUS or DEPTH significantly influences the conditions of the skeletons
within the Rhoads assemblage.

Some statisticians would probably consider this ANCOVA modd to be arather weak test of
associations because the dependent variable, while theoretically modeling a continuous digtribution, is redly
categorical. Being a percent, the completeness variable, however, is continuous, and it can be used as the
dependent variable in an identicdl ANCOVA andyss.

COMPLETENESS=STATUS+ DEPTH
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TABLE 22 Summary of Preservation, pH, & Depth for Each Burial. Burid D14 (the cremation) is
not included. pH vauesin parentheses indicate re-test samples, while those followed by an “L” indicate
samples tested with litmus paper (seetext). Depth values arein centimeters below surface.

Burial Condition Completeness  Delamination pH Depth
Al 4 80 0 - 121
A3 1 30 0 7.61 124
Bl 2 70 1 - 130
B2 4 90 2 - 125
B3 3 70 2 7.52 129
B4 3 90 2 7.58 139
B5 1 10 1 - 103
B6 2 90 1 7.45 129
B7 1 40 1 - 109
B8 1 30 0 7.67 109
B9 2 40 0 7.15 112
B10 0 90 2 7.58 129
C1l 3 40 0 7.26 -
C2 4 75 1 7.56 96
C3 2 75 2 7.55 100
C4 1 50 0 7.23(7.23) 113
C5 2 60 2 7.36 98
C6 4 80 0 7L 68
D1 3 90 0 - 107
D2 4 90 0 7.53 (7.68) 85
D3 1 40 2 6.5L 121
D4 1 30 0 7.53 (7.39) 56
D5 1 60 2 1.47 121
D6 2 90 0 - -
D7 4 90 0 - -
D8 3 80 0 7.34 77
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TABLE 2. Summary of Preservation, pH, & Depth for Each Burial (continued).

Burial

Condition

D9
D10
D11
D12
D13

g [

W R WA DNMNDAMDNPEPADNDN®®N®WOLPRP O PR

Completeness

Delamination

85
1
40
0
75
90
80
90
90
90
70
95
80
75
90
80
15
90

2

o
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7.43

7.53 (7.38)
6.3
6.84

73

7.19

7.1
7.28 (7.36)

Depth

122
66
68
67

135
86
61
41

70
92
86
48
42
55
36
59



Because the same burids were excluded, the sample Szeisidentica to that used in the previous test
(n=40). Theresultsare asfollows:

Variable F-ratio -value
STATUS 4.929 0.033
DEPTH 0.090 0.765 (not sgnificant)

Inthistest STATUS reaches sgnificance (as indicated by its p-vaue of less than 0.05) while DEPTH does
not. The adjusted least squares means for the two subgroups of buridsin the STATUS variable are:

Subgroup M ean N
Subadults 56.37 28
Adults 79.64 12

where “Mean” is the average completeness (percent of bone present) for each subgroup. The results
indicate that subadults are significantly lesswell preserved than adults.

The datafor ddamination indicate that alittle more than half (n = 22) of the scorable burids (n = 42)
display at least dight splintering, with subadults (15 of 30) and adults (7 of 12) being affected about equally.

A total of 26 burids are accompanied by soil samples (Table 2). Obtained pH values vary from 6.30 to
7.67, with amean of 7.30. These values range from dightly acidic (lessthan 7.0) to dightly basic (greater
than 7.0), with the mgjority (22 of 26) faling in the latter category. Because acids in the soil dissolve the
mineral component of bone, adightly basic microenvironment should result in better Skeleta preservation,
al dsebeing equd.

A Spearman’ s ranked correlation between pH and condition does not reach gatistical significance
(rho =-0.25, n = 26, p < 0.4), nor does a Pearson’ s correlation between pH and completeness (r = -0.02,
n=26, p=0.916). Smultaneoudy controlling for STATUS and DEPTH using an ANCOVA modd with
either condition or completeness as the dependent variable does not produce significant results for pH,
dthough the sample size is admittedly small. Thus soil pH does not gppear to strongly affect the
preservetion of individual skeletons within the Rhoads Cemetery.

2. lron Coffin Burials

Theiron coffins created an interesting set of postmortem environmenta conditions that led to avery
different pattern of preservation of individuals D6 and D7. For example, while many of the bone surfaces of
these two children display erosion of the cortica surfaces (caused by immersion in water?), alarge number
of very tiny epiphyses, comprised primarily of spongy bone, were recovered intact. The fragile bones of the
facia skeleton, including the nasal conchae, ethmoid, and sphenoid, are exquisitely preserved. These
various e ements are only rarely encountered in wooden coffin interments. Many of the bones display
reddish iron-staining on some surfaces. 1n addition, ablue crystaline precipitant formed on the remains as
they were drying. This materid has not yet been andyzed, but it may be a byproduct of an interaction
between the bleach we rinsad the remains in and a latent chemical in the bones, such as embaming fluid.

Also present in the iron coffins were traces of soft tissues. Asthe water and sediment was being
screened, we noted a significant amount of greasy, clumpy materia that probably represented rehydrated
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tissues and decompostion fluids. Brain material was aso present in the cranid cavities, being pinkish-gray
and having acondggtency of soft cheese. All of these soft tissues disintegrated upon examination and could
not be preserved. However, clumps of light-colored, dightly curly hair messuring afew inchesin length
could be saved from Burid D6. The hair was ar-dried and packaged in plagtic. A few hair fibers were
aso noted in Burid D7 but could not be saved. Buriad D6 contained a fragments of soft, cream-colored
friction skin with many of the ridges till identifiable, probably from afoot. Wetried to saveit by immersing
itin aspecia presarving fluid (ethyl dcohol, distilled water, & sodium carbonate), developed for forensc
casawork (Schmidt, Nawrocki, & Williamson 1996). Unfortunately, over a period of months the tissue
began to mechanically disintegrate under its own weight at the bottom of the vid, and it was eventudly
discarded. However, three toenails were savaged from the tissue and remain in good condition.

After burid, it islikdy that the iron coffins retained their integrity for some years, dlowing the remainsto
mummify dowly in afashion commonly seen in above-ground burid vaults. Dehydration would have been
accelerated if the bodies had been embalmed, a process that removes water from the tissues. Skin, hair,
muscle tissue, and internd organs would have survived in this microenvironment. When the sed's around the
lid and faceplate finally began to leak, most of the tissues would have become rehydrated, initiating another
phase of decompostion.

Interestingly, a number of fragments of hardened, brittle material were recovered from both coffins.
This substance is brownightred and has irregular surfaces but tends to be flattened. We believe that the
materid is hardened effluent from the decomposing bodies. Asthe fluid seeped from the soft tissues, it
interacted with the iron base of the coffin and eventudly dried. For some reason the iron content inhibited
rehydration and softening in the water. No soft tissues were noted for individuas buried in the wooden
coffins.

3. Other Observations

Other postmortem processes were a work at the Rhoads Cemetery. Buria E6, an adult, displays
sgnificant rodent gnawing of the right femur and tibia A rodent’ s nest was noted intruding into the coffin
during its excavation. Copper-gaining of the bone surfaces, caused by contact of artifacts with the
skeleton, is present in Burials D2 and E1 (both adults). Root damage is generdly minimal. Sunbleaching
whitened some of the bone fragments found on the surface (G & H). No evidence of carnivore gnawing or
damage from heavy excavetion equipment was noted.

An additiona phenomenon was observed but not systematicaly scored. “Coffin wear” can occur in
historic burials where the bones rest againgt the floors of the coffins. The pressure at the interface, caused
by the mere weight of the bone combined with moisture, erodes aflat spot on itslower surface. Coffin
wear was noted to varying degrees on anumber of burids, particularly at the shoulder (dorsal scapula &
proximal humerus) and the knee (distal femur & proximd tibia).

The color of the Rhoads remainsistypica of higtoric buriasinterred in wooden coffins. The bone
surfaces are stained a medium to rich chocolate brown, athough considerable variation is seen across the
assemblage. We believe that this color pattern is caused by leaching tannins from the surrounding wood,
carried by groundwater into the bone. The teeth display little minerd gtaining, which is sometimes observed
in cemeteries in southern Indiana

The cremation (Buria D14) appears to have been commercidly prepared, as evidenced by the very
amal sze of the fragments. Commercid cremations are generaly ground after being removed from the
furnace, to reduce fragment size and to dlow efficient packaging in the urn. No diagnogtic dements were
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recovered, and thus the biologica profile for thisindividua contains minimal information (see appendix). No
other indications of burning or cremation were noted in the assemblage.

4. Comparisonswith Other Cemeteries

In generd, the pattern of preservation of the Rhoads assemblage is quite smilar to what we have
observed at other historic cemeteriesin centra and northern Indiana (Nawrocki & Williamson 1995;
Nawrocki & Schultz 1998; Judd & Nawrocki 1998). While fractured and mechanicaly eroded, the bones
are 0lid with minimal chemical eroson and diageness. This pattern contrasts sharply with that seenin
southwestern Indiana (Nawrocki & Williamson 1993, 1998; Nawrocki, Judd, & Smith 1998; Nawrocki,
Schmidt, & Williamson 1996; Nawrocki et a. 1996; Schmidt et d. 1995). In the corridor between Terre
Haute and Evansville, higtoric burids are typicaly very poorly preserved, with skeletons turning to highly
decomposed ‘bone medl’ that cannot retain its shape or integrity after excavation. Sometimes only tooth
crowns survive in this region. We bdieve that the combination of high soil acidity, poor drainage, and heavy
compaction of the clay subsoils produces rapid degradation of bone in the southern part of the state.

No reationship was found between soil pH and bone preservation within the Rhoads Cemetery,
athough the range of obtained pH vauesis probably not large enough to have produced a sgnificant effect.
When one places Rhoads into the larger context of Indiana cemeteries whose soil matrices vary significantly
between them, pH appears to take on amore important role. Soil pH values at cemeteriesin the
southwestern part of Indianatypicdly rangeinthe 4.0 to 5.5 (highly acidic) range, and the skeleta remains
are generdly in poor condition, if present a dl. Soil pH vaues a cemeteriesin centra and northern Indiana
tend to fdl in the same neutrd to dightly basic range as seen at Rhoads, where the preservation is
subgtantidly better (Nawrocki & Thew, n.d.).

A dgnificant relationship between bone preservation and depth below surface has been demonstrated
for the Onelda historic cemetery in upstate New Y ork, where deeper burials were much better preserved
than shdlow burids (Nawrocki 1995). Shdlower burids are thought to be differentidly affected by plant
activity and freeze-thaw cycles. While no such relationship can be demonstrated for the Rhoads Cemetery,
the range of depths (36 to 139 cm) was somewhat lower than that observed at Oneida (39 to 170 cm). In
addition, nearly dl of the New Y ork skeletons were adults, providing a more homogeneous sample with
which to test hypotheses. It is possible that smply being a subadult has such a greater effect on
preservation that other, more subtile effects (such as those that might be caused by depth and pH) are
missed in smal samples.

IV.BIOLOGICAL PROFILING
1. Ancestry

Methods. Unfortunately, the detailed assessment of ancestry (geographic origin, or “race’) is generdly
neglected in sudies of archeologically-derived skeletd samples. However, careful examination of skeletal
characterigtics can provide important biologica information that augments assessments of ethnic origin based
entirely on archeologica evidence and historic context. Specific historic cemeteries in North Americaare
known to have contained individuas exclusvely of European, West African, Native American, or Southeast
Adan ancedry, to list afew of the posshbilities. If nothing dsg, it is gppropriate to try to exclude non

12-Ma-777 Skeletal Anaysis -- page 13



European contributions to a 19th century historic cemetery viabiological andyss

In amodern forensic case, the anthropol ogist would use both metric and discrete morphologicd traitsto
determine ancestry. Metric measurements of the cranium and posicranial eements would be analyzed with
computerized discriminant analysis. The results would be augmented or modified through a visud inspection
of mid-facid and dental morphology. Unfortunatdly, it is not always gppropriate to apply this highly
successful method to higtoric or ancient remains. Modern computer analysis of metric datais based
primarily on 20th century populations, whose body shapes and sizes may differ considerably from groups of
people living in the same regions of the world as little as 100 years previoudy. It isdifficult to predict
without carefully-controlled studies how accurately the metric datawill determine ancestry in these
gtuations.

The fdlback method is smply to use discrete traits of the face and teeth, which appear to be less
sengtive to short-term (secular) trends in body size and shape. Unfortunately, the facid skeleton is perhaps
the least likely part of the body to survive burid, and the use of discrete traitsin rapidly-growing juveniles
necessitates considerable caution. In the end, ancestry becomes the mogt difficult part of the biologicd
profile to determine.

When possible, we looked at the following discrete traits in the Rhoads adults: nasa bridge contour,
nasal bone projection, nasal aperture width, interorbital distance, nasal Sill and spine formation, maxillary
aveolar projection, zygomatic projection, zygomaxillary suture form, paatine suture form, ova window
vighility, posterior mandibular ramus inflection, incisor shoveling, molar cusp pattern and expression,
anterior denta occlusd pattern, and gross denta macrowear pattern. Basic information for each adult is
listed on the buria formsin the gppendix, under the “Ancestry” subheadings, and the results are summarized
in Table 3. Subadults were examined for ancestrd traits during the dental analysis and our conclusions
incorporate these observations, but the data are not listed in the appendix.

Results. Only afew Rhoads adults preserve enough of the facid skeleton to permit a determination of
ancestry. Burids C2 and E7 (afemade & mae, respectively) are clearly European, while Burids E1 and E6
(both females) and C5 (male) appear to be European but with less certainty. Andyss of the dental remains
indicates alow frequency of incisor shoveling in the assemblage and high prevaence of 4-cusped
mandibular 2nd molars, accessory (Carabdlli’ s) cusps on the upper molars, aberrant (asymmetrica or
vedtigia) 3rd molars, and maxillary overbite and overjet. These characterigtics tend to rule out Native
American ancestry and are congstent with a European derivation. Thus while we cannot completely
exclude the possibility that individuas of non-European ancestry may be mixed into the Rhoads assemblage,
the overdl congtdlation of facid and dentd traits suggests that most are of predominantly Europesn
derivation.

2. Sex

Methods. Sex was determined for the Rhoads adults by observing primarily discrete traits of the skull,
pelvis, and long bones, as described by standard textbooks on human osteology (i.e., Buikstra& Ubelaker
1994; Bass 1995). These include the following features:
(1) Skull: brow development, glabellar projection, mastoid Size, supramastoid crest devel opment, nucha

rugosity, external occipita protuberance projection, palate size, chin shape, corpus robudticity, & gonid
flare
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(2) Pelvis: pubic length, subpubic arch shape, ischiopubic ramus robudticity, ventral arc expression,
greater sciatic notch breadth, auricular surface shape and evation, dorsal pubic pitting, preauricular sulcus
expresson, & sacrd width;

(3) Long bones: shaft diameter, corticd thickness, bone mass, & rugosity of muscle & ligamentous
attachments.

Generdly, traits of the pubic bone are the mogt rdliable. Unfortunately, because of their fragility and position
in the body, these elements are frequently broken and unobservable. For reasons described in the previous
section, computerized andysis of metric data was not employed to determine sex.

Subadults display little sexud dimorphism before puberty, making sex determination extremely difficult.
Two of the authors (Baumann & Nawrocki) attempted to seriate the subadult sample using the devation of
the auricular surface of the ilium and the shape of the chin, traits that have been used with limited success by
other researchers to determine the sex of subadults. Unfortunately, we did not fed that these methods could
be employed on the Rhoads assemblage with any degree of confidence, and so the attempt was abandoned.
Basic information for each adult islisted on the buriad forms in the gppendix, under the “ Sex” subheadings,
and the results are summarized in Table 3.

Results. All of the 12 known adults can be sexed with good confidence, with 7 of the burias being
femae and 5 being male. Pubic bones are available for only 4 individuds (C2, D2, D9, & E1, dl femdes).
Theremainder of the burials were assessed primarily on crania and pelvic morphology. Our impresson is
that the level of sexud dimorphism expressed by the Rhoads adults is consistent with that seen in other 19th
century Eurcamerican populations.

3. Ageat Death

Methods. The estimation of age a degth involves atwo-part process. First, the remains are examined
and specific features are assigned a stage or phase score based on established studies of skeletal
development and degeneration. Thisis the descriptive part of the age estimation process. These descriptive
scores can be treated as fina datain and of themsalves. For example, agroup of individuas can be ranked
(seriated) according to their dental eruption scores, which arranges them in the presumed order of their ages
at death on ascale of dental development. The numerica ranks can be analyzed atidicdly asif they were
actud age data, for examplein an andysis of the association of grave goods or pathologica conditions with
different individuads. The drawback is that the ranking provides orly ardative assessment of age a death,
not atrue chronological age estimate, the latter of which at least in western society is an important
component of an individual’ s socid and legd identity.

The second part of the age estimation process involves the assgnment of an actua chronologica age to
an individua based on the developmentd traits she expresses. While seemingly asmple step of logic, this
task opens the door for considerable error and bias. For example, most studies of human skeletal
development are based on 20th century western populations, using rather small sample sizes. These
samples may display growth patterns and rates that are very different from other populations around the
globe or that have existed through time. Unfortunately, it is nearly impossible to assess whether or not our
aging methods are applicable to extinct populations because they rarely include known age at deeth
information. The only recourseisto rely exclusively on seriated ranks and ignore age, or to broaden the
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TABLE 3: Summary of Biological Characteristicsfor Rhoads Adults.

Age Target
Burial Ancestry Sex Range Stature
Bl - femde 351049 94’
B4 - mele 20t0 34 510
B10 - femde 20to 34 56"
Cc2 European femde 35t049 55"
C5 European? mde 50+ -
D1 - mde 35t049 59
D2 - femde 35t0 49 56
D5 - mde 50+ -
D9 - femde 50+ -
D14 - - adult? -
El European? femde 50+ 54
E6 European? femde 50+ 53
E7 European mde 35t049 510"

likely error ranges of the age estimate to accommodate possible sources of bias.

Because the Rhoads assemblage is rather large, we are able to employ both approaches. Subadults
have been ranked in areative fashion, and the raw rank scorings are provided on each buria information
sheet in the gppendix. To generate the ranking, al subadult individuals were laid out in the lab and were
seriated firgt via dental development and then by long bone length, epiphysed development, and petrous
bone size. The two rankings were compared and then were assmilated in to afind, combined ranking. The
teeth were dlowed to contribute more heavily in the rankings, because (1) good comparative data are
avalablein the literature for dental development, (2) denta devel opment can discriminate between different
age categories well, and (3) teeth survive better than any other part of the skeleton. At least partia
dentitions are available for 26 of the 31 Rhoads subadults. While long bone (digphysedl) length is a good
indicator of age, only about a dozen of the Rhoads subadults had at |east one complete humerus or one
complete femur, and the other long bones are even more poorly preserved. Midshaft diameters are better
represented, with nearly two dozen individuas having this measurement for at least one femur. However,
snce midshaft measurements are much smaler and cover amuch narrower absolute range, discrimination
between individuds is more difficult, resulting in numerous ranking ties

For ranking subadult dentitions, we employ a chart that is commonly used in by osteologists (Ubelaker
1989). Thismethod issummarizedin Table 4. A letter or number has been assigned to each stage. The
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TABLE 4: Dental Development Stages. After Ubelaker’s (1978/1989) modification of the Schour &
Masder (1941/1944) visud assessment system of dental development. We have assigned numbers to
each postnata stage. Abbreviaions. m = months, y = years, negatives (-) refer to prenatal months.

Dental Target Error Key
Stage Age Range Indicators
Deciduous Dertition:
A -5m +-2m anterior crowns present; dm1 cusps not coaesced
B -7m +-2m dm1 cusps cod esced
1 birth +-2m dm?2 cusps cod esced
2 05y +-3m 1st adult crowns present (11 & C1); no eruption yet
3 0.75y +/-3m M1 cusps coadesced; dil crowns erupting
4 ly +-4m di2 crowns erupting
5 15y +/-6m dm1 then dcl crowns erupting
6 2y +/-8m dm?2 crowns erupting
7 3y 2to4dy dm?2 crownsin occlusion; P crowns present
8 4y 3to5y M2 cusps coalesced
9 S5y 3.7t06.3y defts & roots present on M1
Mixed Dentition:
10 6y 4t08y M1 crowns erupting
11 7y 5t09y |1 erupting; M1 crownsin occlusion
12 8y 6t0 10y 12 erupting
13 9y 7tolly |2 crownsin occlusion; clefts & roots present on M2
14 10y 75t0125y M3 crowns coaesced; P3 & lower C erupting
Permanent Dentition:
15 11y 85t0135y P4 & upper C's erupting; no deciduous teeth
16 12y 9to15y M2 crowns erupting; all Ps& C'sin occluson
17 15y 12t018y M2 crowns in occlusion; M3 crowns erupting
18 21y -- M3 crownsin occlusion

mean age at death for each Stage becomes the target age for an individud at thet level of dentd
development. Target ages are provided dong with the age ranks under the “Target Age,” “Dentd Stage,”
“Dentd Rank,” “Overdl Age Rank,” and “Age a Death” subheadings on the burid information formsin the
appendix. Error ranges for each stage are presented in Table 4.

Adults have been ranked using auricular surface morphology (Loveoy et a. 1985). These raw rank
scorings are provided on each burid information sheet in the gppendix. A complete or nearly-complete
auricular surface is available for 11 of the 12 non-cremated adultsin the assemblage. Our find estimates of
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adult age at death commonly took into account a number of other skeletdl indicators, including pubic
symphysis morphology, cranid suture closure, degree of arthritic degeneration (vertebra spondylitis and
diarthrodial osteoarthritis), general bone texture, and dental macrowear. Because it is more difficult to
estimate age a death in adults than in subadults, target ages are not given. Rather, abroad life sageis
assigned to each skeleton that most likely includes the individud’ s actud age at degth. Definitions of these
life dages are givenin Table 5. Life stage estimates are dso provided for the subadult burids.

Results. Theresultsfor adults are presented in Table 3, while those for subadults are presented in
Table 6. Datafor the whole assemblage are givenin Table 7. It is readily apparent that the age distribution
is heavily skewed towards young subadults, particularly individuasin the one to two year agerange. Very
few individudsfdl into the older child or young adolescent categories, and none fdl in the older adolescert
category. This demographic pattern is quite common in 19th century EuroAmerican cemetery populations.
Mortdity is highest in early childhood, probably reflecting a combination of susceptibility to disease and
weaning dress. The large number of subadults, however, is probably more areflection of high fertility in
these rurd farming familiesthan it is areflection of poor childhood hedth and differentid mortdity per se.
Demographers have recognized that the grester the number of infants being produced, the greater the
number of very young individuals who die and are buried in cemeteries. The adult digtribution is dightly
skewed towards the middle and older age ranges, with only two individuas being classfied as young adults.
We did notice that the pubic symphysis (available for Burids C2, D2, D9, & E1, dl femaes) tended to
produce a higher estimate of age compared to the auricular surface, but the reason for this differenceis
unknown.

4. Body Sze

Methods. Two aspects of body size are addressed in thisstudy: stature and robusticity. Stature
(height) was estimated for al adults with at least one complete long bone. While some researchers have
developed methods of stature estimation using fragmented long bones, we fed that the error ranges are too
wide to provide biologicaly meaningful information. The choice of regresson formulae in the esimation of
datureiscritica. While state-of-the-art computer gpplications are frequently employed in forensic
casawork, these formulae are based primarily on 20th century western populations. During the past 100
years, Sature has systematically increased, suggesting that methods based on modern populations will tend
to overestimate the stature of 19th century populations. For this reason, in this study we used older
equations developed by Trotter & Gleser (1952, 1958), which are based in part on 19th century American
samples. We did not correct target estimates for age-related decreases in stature because maximum
expressed skeletd statureis amore meaningful biologica parameter than corrected statures (correction
factors introduce additiond estimation error and are only judtifiable in forendc Stuations). Target estimates
(rounded to the nearest inch) and likely error ranges are provided under the “ Target Stature” and “Body
Size" subheadings on the burid information forms in the gppendix.

Skeletd robudticity was assessed informaly for each adult individua by observing points of muscular
insertion, bone dengty, and cortical thickness. The presence of enthesopathies, or cacifications of the
tendons of muscular insertion, was recorded. Any relevant details are provided under the “Body Size
subheading on the burid information forms in the appendix.
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TABLE 5. Major Age-Life Stages Employed in this Study.

Age Dental Major
Stage Range Duration Stages Characterisics
feta (prenatd) 9m A&B oxygen supplied by mother

body supported in fluid
large portion of skeleton is cartilaginous

infant Otollm ly 1to3 complete dependency on adults
meany ossification centers il forming
limited mohility
primitive communication
primitive immune & nervous sysems

young lto5y 5y 4t09 independent mobility / onset of walking
child molars available / rdliance on solid foods
rapid body growth continues
language devel opment
active immunities build

older 6to10y 5y 10to 14 body form smilar to the adult

child permanent teeth begin to erupt
dowed body growth
reeding/writing/ schooling begins
beginning contribution to family economy

young 11to 14y 4y 15& 16 onset of growth spurt
adolescent onset of pubescence
al deciduous teeth have been lost
reproduction possible for firg time
adult socidization begins
older 15t0 19y 5y 17 completion of full adult dentition
adolescent atainment of skeletd maturity

cessation of body growth
socid & economic respongbilities

approach expectations for adults
may begin afamily
young 20to 34y 15y 18 lack of bony degeneration
adult continued reproductive activity
physicd strength pesks
midde  35t049y 15y - onset of bony degeneration
adult dowing of reproductive activity

decrease in physica drength
increasing socid standing & respongbility

older adult 50+y - - accelerated bony degeneration
no reproductive activity
increasing susceptibility to disease
decreasing contribution to family economy
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TABLE 6. Seriated Ranks of Subadultsvia Dentition & Overall Development. Burid D10 isnot
included in the rankings because of poor preservation, but it is clearly an early subadult and would probably
rank among the youngest 10 individuals. Burid C1 has only asingle tooth and thusit was not assigned a
dentd stage. In postcrania development it is most Smilar to Stage 6 individuas.

Dental Dental Overall Life
Burial Stage Rank Rank Stage
B9 - - 1 fetd
F4 - - 2 infant
Al 1 1 3 infant
D8 2 4 infant
B5 - - 5 infant
A3 - - 6 infent
D4 2 3 7 infant
C4 3 4 8 infant
B8 3 5 9 infent
D7 4 6 10 young child
B2 4 7 11 young child
D6 4 8 12 young child
D11 4 9 13 young child
ES 5 10 14 young child
F5 5 11 15 young child
D3 5 12 16 young child
F1 5 13 17 young child
D13 6 14 19 young child
F3 6 15 18 young child
C6 6 16 20 young child
B7 6 17 21 young child
C1 - - 22 young child
B6 8 18 23 young child
E4 8 19 24 young child
B3 8 20 25 young child
C3 10 21 26 older child
E5 10 22 27 older child
F2 11 23 28 older child
B2 12 24 29 older child
E3 16 25 30 young adol escent
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TABLE 7. Age Digribution of Individuals by Life Stage.
Burid D14 isnot included, but Burid D10 has been listed as an infant.

Stage L(i);ls Burial #s(in numerical order)

fetal 1 B9

infant 9 Al, A3, B5, B8, C4, D4, D8, D10, F4

young child 16 B3, B6, B7, C1, C6, D3, D6, D7, D11, D13,
E2,E4,E8, F1, F3, F5

older child 4 B2, C3, E5, F2

young adol escent 1 E3

older adolescent - -

young adult 2 B4, B10

middle adult 5 B1, C2, D1, D2, E7

older adult 5 C5, D5, D9, E1, E6

Results. Reaultsfor the 9 adults for whom stature can be estimated are provided in Table 3. The
three males cluster closdy around 5'10”, while the 6 femalesrangefrom 53" to 5'6”.  Although the sample
gzeistoo smdl to permit Sgnificant comparison with other skeletal samples from that time period, these
results suggest that the Rhoads adults were of average height by modern standards. Postcrania robudticity
issmilar to what we have observed in other 19th century Midwest populations. In generd, both maes and
femaes are robust, with marked points of muscular attachment. Enthesopathies are common, particularly at
the proxima humerus, where the anterior shoulder muscles (such as the pectorais mgor and deltoid) attach.
A number of individuas display greater than average ridging dong the lateral epicondylar crest of the
humerus, where the brachioradidis and forearm extensor muscles originate.

5. Pathological Conditions & Antemortem Trauma
Methods. All boneswerefirst examined by a paeopathologist (Williamson), then checked by the
senior author. Standard guidelines for the identification and description of pathologica conditions (i.e.,

Ortner & Putschar 1985) were followed. Because arthritisis anearly universal age-related degenerative
process, it was not addressed as a pathological condition per se. Dentd disease is discussed in a separate
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section.

Results. Some subadults in the Rhoads assemblage display signs of cribra orbitdia, characterized by
excessve porogty of the orbital plates of the frontal bone, againgt and immediately above the eyebals. The
condition is most marked and active in Burid F2, but can aso be seen to various degreesin Burids B6, C3,
E3, and F5. Cribraorbitdia has been associated with nutritiona deficiencies, most specifically iron
deficiency anemia. The spongy bone of the skull expands to meet the needs of increased red blood cell
production, affecting the orbitd plates from above. Mot of the observed lesions were remodeling (hedling)
and of only mild extent, suggesting that any nutritiona deficiencies were not particularly severe. No porotic
hyperostosis of the upper vault bones (another sgn of anemia) was noted in any subadult.

In the 12 scorable adults, periodtitis is the most common pathological condition affecting the skeleton.
Periodtitis is an infection that occurs below the periosteumn, the tough fibrous membrane that surrounds a
bone. Bacteria secretions push againgt the membrane, devating it above the bone surface and stimulating
the production of disorganized woven bone beneath, which is eventualy remodeled (smoothed) after the
infection wanes. The remodeled bone takes on an appearance that may range from athin, low plague to an
elevated bulge or lump, with or without surface irregularities and increased porogity. (We do not generdly
congder ‘driated cortica defects asindicative of periogtitis. Only those lesions that exhibit a clear
secondary deposit of bone were scored as periosted lesions).

Periodtitisis present in 7 Rhoads adults (Burids C5, D1, D2, D9, E1, E6, & E7). Nearly dl of the
lesions are remodeled or hedling and are found primarily on the lower long bones (femur, tibia, fibula).
Periodtitis is observable in only three subadults. Burids E2 and F5 have mild infections of the tibia shafts,
while Burid F1 displays athin plague in the roof of both orbits, which probably is not reated to cribra
orbitalia  While some studies have demongtrated el evated frequencies of periodtitisin populations that were
undergoing chronic nutritional or disease stress, we believe that the pattern and severity of subperiostedl
infections diplayed in the Rhoads assemblage is not unusud for an otherwise hedthy population living
before the availability of antibiotics and sterile medicd care.

Buria D9, afemale, displays a non-specific chronic infection of the right hip that had migrated into the
interior of the bone, destroying the spongy materia and producing deep pockets of effluent (pus). Know as
ogteomydlitis, this condition is a serious hedlth risk and resulted in extensve remodding of al parts of the
bone, which is swollen compared to the left side.

Schmorl’s depressions (*nodes’) result from the herniation of the central core (nucleus pulposus) of the
intervertebra disk into the surrounding surfaces of the vertebra bodies. These features are thought to result
from heavy lifting and manud labor, but do not necessarily reved anything specific about the types of
activities engaged in. Depressions are present in three Rhoads adults (Burids B4, C2, & D2).

Hedled fractures are rare in the Rhoads assemblage, being completely absent among the subadults and
present in only four adults (Burids C2, D1, E1, & E6, some of which are questionable). None of the
presumed fractures are particularly marked, and none produced severe infections or disgbilities.

In generd, our impression is that the individuals who comprised the Rhoads population were relatively
hedthy. While the presence of cribraorbitaliaand linear enamel hypoplasias (see later) broadly suggest that
children experienced some nutritiona and/or disease stress when young, thisis not to be unexpected given
the time period. Indicators of more severe nutritiond stress (i.e., porotic hyperostosis or rickets) were not
found. Thedirect causes of desth of these individuas cannot be determined from their skeletal remains, but
if the Rhoads population is representative of mid- to late-19th century American society, then mogt of the
deaths probably occurred from fast-onset communicable infectious diseases (influenza, smalpox) that would
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have left no marks on the bones. Thereis no evidence of dow-onset, long-term infectious diseases that
would have affected the skeleton, such as tuberculosis or treponemal disease (syphilis). No mgor
developmental anomdies are present. Antemortem traumais rare and of low significance when present.
No perimortem trauma was noted.

6. Dental Health

Methods. A dentd anthropologist (Schmidt) andyzed the dentitions and jaws of al Rhoads
individuals. Badc indicators of dental hedlth and variability were scored, including:

(1) LEH’s (Linear Enamd Hypoplasias): defectsin the formation of the enamé coating of atooth,
expressed as athin, eongated horizontal depression or as anirregular pit. They are most commonly seen
on the labid (lip) sde of the anterior teeth (incisors & canines). Multiple defects may be present on asingle
tooth. In generd, LEH’ sindicate a metabalic disturbance during the formation of the tooth crown.

(2) Cariouslesions (“cavities’): defects of the ename and underlying dentin caused by acids, which are
produced by ord bacteria as they break down sugars from ingested foods. Lesions commonly occur on the
occlusa (grinding) surface, or interproximaly where two adjacent teeth come into contact, or at the juncture
of the crown and the root (the neck or ‘cervix’ of the tooth).

(3) Abscessing: apocket of infection at the tip of atooth root, eroding a cavern in the bone of the jaw.
An abscess can occur if acarious lesion becomes severe enough to alow the introduction of bacteria down
into the pulp chamber and root cand of the tooth.

(4) Periodontitis (‘gum disease’): resorption and recession of the dveolar bone surrounding the root of a
tooth, caused by bacterid activity. The process may ultimately result in tooth loss.

(5) Calculus. hardened deposits that form aong the gumline and necks of the teeth, produced by the
chemicd interaction of plague and sdlivary enzymes.

(6) AMTL (Antemortem Tooth Loss): theloss of atooth before death through, for example, abbscessing or
periodontitis. The socket heals over and resorbs with time.

Basic information for each individud is listed on the buria formsin the gppendix, under the “Dentition”
subheading. It should be noted that, in dl likelihood, the counts and observetions for dental diseases are
underestimated because some tooth positions on some individuals are unobservable due to antemortem loss
and postmortem damage.

Results. LEH sarefairly common among the Rhoads subadults, with 9 of 23 individuas faling into
dentd Stages 3 or higher displaying at least one affected tooth (individuas below Stage 3 could not be
scored). Of those affected, three individuds (Burids B2, C3, & E3) display lesons of the unerupted adult
teeth only. No subadults have LEH’s of both the deciduous and the adult teeth smultaneoudy. Among the
Rhoads adults, 8 of 10 individuals with scorable teeth had &t least one affected tooth. Most of the LEH's
on the Rhoads teeth are only mildly expressed and, when present, occur singly on the tooth rather than as
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multiple, successve events.

Carious lesions are infrequent in Rhoads individuas younger than three or four yearsold. Only one
individual through dentd Stage 6 (Burid D13) is affected. Lesons become more frequent by Stage 8, with
7 of the 8 oldest subadults having at least one lesion for amean of 3.1 lesions per person in that age span
(range=0to 7 lesons per person). Of those affected, most have occlusa caries, athough some cervica
and interproximal lesions are aso present. No abscesses or pathological AMTL were noted for any
subadults.

Carious lesions are common among the Rhoads adults. Of the 10 individuals with scorable teeth, all
have a least one cervicd leson. Occlusal lesons are less common, with only two individuds affected. The
mean is 6.6 lesions of any type per person (range = 1 to 16 lesions per person). Of the 12 scorable adullts,
four have at least one abscess (Burids B10, D2, E6, & E7). All 12 adults have at least 1 instance of
AMTL, with an mean of 9.7 teeth lost per person (range = 4 to 20 teeth lost per person). While we have
not calculated frequencies of periodontitis and dental calculus, both are commonly expressed at the mild to
moderate level in many Rhoads adults.

Informa examination of occlusal tooth wear indicates an average and moderate amount of macrowear
for a 19th century American population, with wear rates greater than those seen in modern Americans but
less than those seen in most Native American populations. Dental macroweer is closdy associated with
both the age of the individud and the amount of fiber and ambient grit in the diet. No highly unusua denta
morphologica variants were noted.

In generd, the denta health of the Rhoads individudsistypica of 19th century American populations.
The frequency and expression of LEH’ sindicates that infants and young children were subjected to mild to
moderate metabolic stresses during growth, probably originating from a combination of disease and poor
(or inconsgtent) nutrition. Attention to dental care gppears to have been rather low. Poor cleaning habits
alowed plague and bacteriato accumulate between the teeth, resulting in periodontal disease, cervica
caries, abscessing, and antemortem tooth |oss.

7. ldentification

Methods. Thebiologica profilein and of itsdlf is generdly not sufficient to provide a postive
identification of a skeleton, even in amodern forensic case. Positive identification requires (1) the presence
of highly unique, idiosyncratic morphological variants, and (2) some form of antemortem documentation of
those variants, such as dental or medicd radiographs. In the absence of this information, the best that can
be established isa“presumptive’ identification that is consstent with the known biologica characteristics of
the deceased but which would probably not stand up if chalenged in court.

Because antemortem data are normdly not available, postive identifications of higtoric individuas are
not common and usualy occur only when DNA can be extracted and compared to thet of living
descendants. While headstones and inscribed plagues provide compelling circumstantia evidence, these
data do not themsalves establish positive identification of the bonesin a medicolegd sense. They do,
however, establish working hypotheses that can be tested with biomolecular methods if needed.

For this study, demographic data were derived from the available headstones and from other buria
artifacts recovered at the cemetery ste. Some of this data was augmented by information obtained through
historical research by NES. The biologica profiles of the Rhoads skeletons were then compared to the
headstone data to look for possible matches.
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Results. The following comparisons can be made:

(2) Aninscribed metd plague in Burid C5 indicates that the interred is John Rhoads, who died in 1860.
While his age cannot be read, research by NES suggests that John was about 70. Our analysis of Burid C5
Is congstent with thisinformation. The individua is male and of advanced age, asindicated by auricular
surface morphology (Phase 8, 60+ years). Although this does not attain the level of a positive identification,
It does condtitute a strong presumptive identification.

(2) Theinscribed metal cremation urn designated as Buria D14 indicates thet the individud is William
Rhoads, who died in 1906. No ageis given on the urn, but research by NES suggests that he was 65.
Unfortunately, while the raw amount of cremated bone is consstent with an adult, no meaningful biologica
informetion can be derived from the tiny fragments and thus the identification remains aweak presumption.

(3) A patia headstone for the “wife of James Rhoads’ appears to refer to Hanna Rhoads, who died in
1849 at the age of 85 (data courtesy of NES). Of the femades in the Rhoads assemblage, Burids D9, E1,
and E6 are the most likely candidates.

(4) A partid headstone describes an adult Rhoads family member who died in 1857 at the age of 51 years
8 months. BuridsB1, C2, C5, D1, D2, D5, D9, E6, and E7 are possble matches.

(5) A partia headstone describes an individua who died at the age of 14 (?) years 3 months (a crack in the
stone partidly obscuresthe age). If the trandation is accurate, individuals in dental Stages 16 and 17 are
posshilities. Only Buria E3, the oldest subadult recovered at the Site, fdlsinto thisrange. However, this
evidence is not sufficient to establish a presumptive identification.

(6) The headstone for Emma Rude indicates that she died in 1862 &t the age of 1 year 8 months.
Individudsin denta Stages 5 and 6 are the most likely candidates, including Burids B7, C1, C6, D3, D13,
E8, F1, F3, and F5. Due to the degree of overlap in the age ranges, none of these buriasis any more likely
to be Emmathan the othersif we go only by the biologicd data

(7) The headstone for William H. Rude indicates that he died in 1866 at the age of 7 years 2 months.
Individuasin denta Stages 10, 11, 12, and 13 are the most likely candidates, including Burids B2, C3, E5,
and F2. Buria B2 (Stage 13) is a the very edge of the error range and isthus the least likely of the group.
If we assume that the Rude children were origindly buried near each other in the same row, then Burid F2
(for William) and Burids FI/F3/F5 (for Emma) seem to make the most reasonable match.

Of course, these speculations are based on afew tacit assumptions. First, we assume that buried
individuals were not being disinterred and reinterred in different cemeteries, as sometimes occurs when
families move their homesteads. We assume that burias had not eroded from the south edge of the
cemetery into Marrs Ditch below, leaving behind no traces of their exisence. Findly, we assumethat dl
burids were recovered in the mitigation effort and that none remain & the Site.
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V. SCIENTIFIC VALUE

It isour practice to evauate the scientific vaue of any assemblage of human remains that we andyze.
This assessment can be used to help determine whether the remains should be studied further, curated
permanently at an gppropriate educationd facility, or repatriated. The generd guiddineswe follow in
asessing scientific value have been gppended to the end of this report

We bdieve that the Rhoads assemblage represents a unique and highly vauable collection of human
skeletd remains and burid artifacts from the 19th century. We have therefore assigned it a designation of
“Extremedy High Vdue.” We base our assessment on the following observations.

(1) Thestudy of historic EuroAmerican populations has greetly increased during the past decade, as
evidenced by numerous publications devoted specificdly to this subfield of osteology (for example, Bell
1994; Saunders & Herring 1995; Grauer 1995).

(2) Thesze of the sample adds consderably to its scientific vazlue. To our knowledge, it isthe largest (if
not the only) collection of 19th century skeletons and associated artifacts currently being curated in Indiana

(3) Thenumber of well-preserved juveniles, especidly infants, is unprecedented and offers aunique
opportunity to examine the hedth and lives of the children of historic farming communities in the Midwest.

(4) Whiletheidentities of the deceased are dtill in question, the dating of the cemetery is reasonably well
understood and the collection fills agap that is poorly represented in the osteoarcheology of Indiana

A number of additiona studies can be conducted using the Rhoads assemblage, dl of which fell beyond
the scope of the current project. A small sampling of these would include:

(1) histologicd examination of bone thin-sections, to analyze disease processes, growth rates, and aging
Processes,

(2) biochemica and trace-dlement andysisto look for systematic indicators of diet and environmenta
exposure to heavy metals;

(3) satisticd andysis of patterns of variation in discrete dental and skeletd traits, to help establish patterns
of filid rdationship within the cemetery;

(4) comprehengve corrdaiond studies of the different age indicators in the subadults, to compare patterns
and rates of growth in different body regions with modern populations,

(5) scanning electron microscopic examination of dental microwear, to learn more about diet.
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. CRITERIA FOR ASSESSING SCIENTIFIC VALUE

Our assessment of the scientific vaue of an assemblage of human skeletd remansis agenerd estimate

of the quantity and qudity of scientific data that would be lost uponreburid. The four broad categories that
follow are cumulative in nature, dthough not al pointsin a particular category may apply equdly in agiven
caxe. Itisthe overdl congélation of traits that is most important.

Our assessment assumes that al standard data recovery procedures (as outlined by Buikstra &

Ubdaker 1994) will be completed before repatriation and that samples of bone will be permanently retained
for future sudy. To the extent that these stlandards are not followed, the scientific vaue of the remains will
incr ease because they will dill contain retrievable scientific data. Our assessment does not take into
account the value of the remains asingructiond (anatomica) specimens. To incorporate ingructiond value,
one should increase the scientific value by at least one category.

1.

MINIMAL VALUE

few elements are present

bones show high fragmentation, poor preservation, or extensve diagenesis

important biological parameters (sex, age) are unknown due to lack of diagnogtic eements
mixing of individudsis possble and they cannot be clearly separated

the archeologica / tempora context is uncertain or unknown

no significant loss of scientific data if repatriated

MODERATE VALUE

many elements are present, but the skeleton is il incomplete

bones show fair to good preservation and many can be reconstructed if fragmented

many diagnostic eements are present and most important biological parameters are known
the number of individuasis known and most can be separated with confidence

the archeologica / tempord context is known

loss of some scientific data if repatriated

HIGH VALUE

most bones are present and show good to excellent preservation

al important biologica parameters can be ascertained

interesting elements (such as pathologica conditions or unusua variants) may be present
significant loss of scientific data if repatriated

EXTREMELY HIGH VALUE

goplies primarily to large collections of well-preserved skeletons but may aso include:
remains from archeological / tempora contexts that are unstudied or under-represented, OR
skeletons that are pogtively identified and thus have securely known biologica parameters
extensive loss of unique scientific data if repatriated

SPN 7-20-98
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Rhoads Cemetery Burial Information Form

BURIAL: Al STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: infat
CONDITION:  Excdlent TARGET AGE:  Omonths

COMPLETENESS:  80% DENTAL STAGE: 1
ANCESTRY: - DENTAL RANK: 1
SEX: - OVERALL AGE RANK: 3

PRESERVATION: Long bones, teeth, and petrous bones are present.

AGE AT DEATH: Based primarily on dental development. Thisisthe youngest individua with teeth.

PATHOLOGY: Nothing noted.

DENTITION: All teeth are unerupted and are not developed enough for study.
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Rhoads Cemetery Burial Information Form

BURIAL: A3 STATUS.  subadult
EXCAVATED: February 1997 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE: 6 months

COMPLETENESS:  30% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGE RANK: 6

PRESERVATION: No dental remains or complete long bone shafts are present.

AGE AT DEATH: A femord shaft fragment is larger than those from Burias A1 and D8 (which are
scored as dentd Stage 1) but smaller than those from Burids C4 and B8 (which are scored as dental Stage
3). The petrous bone is smilar in 9zeto that from Burid B5, which has no surviving teeth but issmilar in
postcrania sizeto Burid D4 (which is scored as dentd Stage 2). The target age for Burid A3 has thus been
extrapolated asif the individud wasin dentd Stage 2.

PATHOLOGY: Nothing noted.
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Rhoads Cemetery Burial Information Form

BURIAL: Bl STATUS.  adult
EXCAVATED: November 1996 LIFE STAGE: middleadult
CONDITION:  Far AGE RANGE: 35to49years

COMPLETENESS:  70% AURICULAR STAGE: 4
ANCESTRY: - AURICULAR RANK: 5
SEX: femde TARGET STATURE: 163cm (547)

PRESERVATION: Thecranid vault is recongtructed athough the base and face is fragmented. Long
bone shafts are good, with afew attached epiphyses.

ANCESTRY: Cannot be determined from discrete traits due to fragmentation.
SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Basad primarily on auricular surface degeneration. Minimal ogteoarthritis, some
cranid suture fuson. Lower hdf of middle adult age range islikely.

BODY S ZE: Saure cdculated from maximum length of R femur (440 mm), with a+/-2 s.e. range of 155
to170cm (51" to 5 7"). Thelong bones are gracile indicating norma muscularity for afemde.

PATHOLOGY: Nothing noted.
ANTEMORTEM TRAUMA: Nothing noted.
DENTITION: AMTL of 4 mandibular teeth. LEH's of 6 mandibular teeth. Cervicd carious lesons of 7

maxillary teeth. No abscesses. Cdculusis heavy on the maxillary and dight on mandibular teeth. Sight
periodontitis.
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Rhoads Cemetery Burial Information Form

BURIAL: B2 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE:  older child
CONDITION:  Excdlent TARGET AGE: 8years

COMPLETENESS:  90% DENTAL STAGE: 12
ANCESTRY: - DENTAL RANK: 24
SEX: - OVERALL AGE RANK: 29

PRESERVATION: Long bones and teeth are present.

AGE AT DEATH: Basad primarily on dentd development. Thisisthe 2nd oldest subadult in the
assemblage.

PATHOLOGY: Nothing noted.

DENTITION: LEH present on 1 permanent mandibular canine. Small occlusal carious lesions of 3 teeth.
No abscesses or periodontitis.

12-Ma-777 Skeletal Analysis -- page 33



Rhoads Cemetery Burial Information Form

BURIAL: B3 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE:  4years

COMPLETENESS:  70% DENTAL STAGE: 8
ANCESTRY: - DENTAL RANK: 20
SEX: - OVERALL AGE RANK: 25

PRESERVATION: Long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Nothing noted.

DENTITION: LEH’son the deciduous maxillary centra incisors and the mandibular L centrd incisor are
expressed as gross pitting of the corona-most 3rd of the crowns, leading to sgnificant maformation. The

mandibular R canine displaystypicd locdized hypoplasia of the primary canine (LHPC). No LEH'’s of the
(unerupted) permanent teeth. No carious lesions, abscesses or periodontitis. Caculusis dight.
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Rhoads Cemetery Burial Information Form

BURIAL: B4 STATUS  adut
EXCAVATED:  February 1997 LIFE STAGE:  young adult
CONDITION:  Good AGE RANGE:  20to 34 years

COMPLETENESS,  90% AURICULAR STAGE: 2
ANCESTRY: - AURICULAR RANK: 1
SEX: nde TARGET STATURE: 177 cm (5107)

PRESERVATION: Thecranid vault is recongtructed athough the base and face is fragmented. Long
bone shafts are good, with afew attached epiphyses.

ANCESTRY: Cannot be determined from discrete traits due to fragmentation.

SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Theauricular surfaceis youthful but the vault displays consderable cranid suture
fuson. Minimd ogteoarthritis. Upper haf of young adult age range or lower haf of middle adult age range
islikey.

BODY SIZE: Stature calculated from maximum length of L femur (480 mm), with a+/-2 s.e. range of 169
to 185cm (56.5" to 6'1"). Average robudticity for amale.

PATHOLOGY: Schmorl’s depressons on nearly al thoracic and lumbar vertebra bodies.
ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: AMTL of 1 maxillary and 3 mandibular teeth. LEH of 1 mandibular tooth. Cervica
carious lesions of 6 teeth. No mandibular abscesses. Caculusis moderate. Periodontitis at 6 of 11 alvedli.
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Rhoads Cemetery Burial Information Form

BURIAL: B5 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE: 6 months

COMPLETENESS: 10% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGE RANK: 5

PRESERVATION: No dental remains or complete long bones are present.

AGE AT DEATH: Thelong bone shaft fragments are too smdl to identify securely. The petrous boneis
dightly larger than those from Burids A1 and D8 (which are scored as dentad Stage 1) and simiilar in Szeto
that from Burid A3, but smaller than those from Burids C4 and B8 (which are scored as denta Stage 3).
The target age for Buria B5 has thus been extrgpolated asif the individud was in dentd Stage 2.

PATHOLOGY: Nothing noted.
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Rhoads Cemetery Burial Information Form

BURIAL: B6 STATUS.  subadult
EXCAVATED: February 1997 LIFE STAGE: youngchild
CONDITION:  Far TARGET AGE:  4years

COMPLETENESS:  90% DENTAL STAGE: 8
ANCESTRY: - DENTAL RANK: 18
SEX: - OVERALL AGE RANK: 23

PRESERVATION: Long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Mild to moderate porosity and diploic expansion in both orbits (cribra orbitdia).
DENTITION: LEH's(LHPC) of both deciduous mandibular canines, expressed as semi-lunar pits on the

buccal aspects of the crowns. No LEH’s of the (unerupted) permanent teeth. Interproximal carious lesons
of 7 deciduous teeth. No abscesses, periodontitis, or calculus.
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Rhoads Cemetery Burial Information Form

BURIAL: BY STATUS.  subadult
EXCAVATED: February 1997 LIFE STAGE: youngchild
CONDITION:  Poor TARGET AGE:  2years

COMPLETENESS:  40% DENTAL STAGE: 6
ANCESTRY: - DENTAL RANK: 17
SEX: - OVERALL AGE RANK: 21

PRESERVATION: Long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: NoLEH’s, cariouslesions, or abscesses of the deciduousteeth. Caculusisdight. The
permanent dentition is not developed enough for study.
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BURIAL: B8 STATUS.  subadult
EXCAVATED: February 1997 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE:  9months

COMPLETENESS:  30% DENTAL STAGE: 3
ANCESTRY: - DENTAL RANK: 5
SEX: - OVERALL AGE RANK: 9

PRESERVATION: Long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: NoLEH's.
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BURIAL: B9 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: fetd
CONDITION:  Far TARGET AGE:  3rd trimester

COMPLETENESS:  40% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGERANK: 1

PRESERVATION: No dentd remains are present.

AGE AT DEATH: Thisskdeton isthe smalest inthe assemblage. The femur and the petrous bone are
smaller than those from Burid A1, whichisthe smdlest of the burias with teeth (scored as dentd Stage 1).
Unfortunately, snce no complete long bones are present, a more precise estimate of age at death cannot be
made, dthough it is clear that the individuad had not reached full term and was somewhere in the 3rd
trimester of fetd life.

PATHOLOGY: Nothing noted.
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BURIAL: B10 STATUS  adut
EXCAVATED:  February 1997 LIFE STAGE:  young adult
CONDITION:  Good AGE RANGE:  20to 34 years

COMPLETENESS,  90% AURICULAR STAGE: 2
ANCESTRY: - AURICULAR RANK: 2
SEX: femde TARGET STATURE:  168cm (5'6")

PRESERVATION: Thecranid vault is recongtructed athough the base and face is fragmented. Long
bone shafts are good, with afew attached epiphyses.

ANCESTRY: Cannot be determined from discrete traits due to fragmentation.
SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Basad primarily on auricular surface degeneration. Minimal osteoarthritis, no crania
suture fusion.

BODY SIZE: Staure cdculated from maximum length of L femur (460 mm), with a+/-2 s.e. range of 160
to175cm (53’ t05'9”). Thelong bones are especidly gracile.

PATHOLOGY: Nothing noted.
ANTEMORTEM TRAUMA: Nothing noted.
DENTITION: AMTL of 12 teeth. LEH of 6 mandibular teeth. Cervicd carious lesons of 1 maxillary

and 7 mandibular teeth, with 3 mandibular abscesses. Calculusis moderate. Periodontitis at 2 of 2
scorable dveoli.
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BURIAL: C1 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE:  2years

COMPLETENESS:  40% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGE RANK: 22

PRESERVATION: No cranid remains are present, and only 1 tooth survives.

AGE AT DEATH: The completed but unresorbed root on the deciduous incisor indicates that the
individual fals somewhere between dentd Stages 6 and 8. In comparing the postcrania remainsto burias
in that age range, Buria C1ismost amilar in szeto Burids D13, F3, C6, and B7, which al score as denta
Stage 6. Thetarget agefor Burid C1 hasthus been extrapolated as if the individud wasin denta Stage 6.
PATHOLOGY: Nothing noted.

DENTITION: The singletooth hasno LEH, caries, or caculus.

NOTES: Includes skunk (?) fordimb bones.
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BURIAL: C2 STATUS.  adult
EXCAVATED: February 1997 LIFE STAGE: middleadult
CONDITION:  Excdlent AGE RANGE: 35to49years

COMPLETENESS:  75% AURICULAR STAGE: 3
ANCESTRY:  European AURICULAR RANK: 3
SEX: femde TARGET STATURE: 165cm (5'5")

PRESERVATION: Thecranid vault and baseislargely intact, with part of the face in place. Long bone
shafts are good, with afew attached epiphyses.

ANCESTRY: Thenasd bridgeis pinched, the upper noseis prominent, and the zygomaxillary sutureis
recurved.

SEX: Based on cranid and pubic bone morphology.
AGE AT DEATH: Based on auricular surface and pubic symphysis degeneration (the latter scores as
Stage 5, mean age = 48 years, range = 25 t0 83 years). Slight vertebra spondylitis, dight osteoarthritis,

moderate cranid suture fuson.

BODY SIZE: Stature cdculated from maximum length of L ulna (250 mm), with a+/-2 s.e. range of 156
to173cm (515" to 5'8"). Long bones are not robust.

PATHOLOGY: Schmorl’s depression of 1 thoracic vertebra

ANTEMORTEM TRAUMA: Middleand digd phaanges of 1 finger are ankylosed (fused) in adightly
flexed position, perhaps due to trauma?

DENTITION: AMTL of 12 teeth. LEH of 2 teeth. Cervicd carious lesons of 3 maxillary and 2
mandibular teeth. No abscesses. Calculusisheavy. Periodontitisat 11 of 12 scorable dvedli.
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BURIAL: C3 STATUS.  subadult
EXCAVATED: February 1997 LIFE STAGE:  older child
CONDITION:  Far TARGET AGE: 6years

COMPLETENESS:  75% DENTAL STAGE: 10
ANCESTRY: - DENTAL RANK: 21
SEX: - OVERALL AGE RANK: 26

PRESERVATION: Long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Laterd parts of orbits are thickened but lack porosity, may be remodeled cribra orbitalia
DENTITION: Among the unerupted permanent teeth, the mandibular R canine has severd pinpoint
hypoplastic pits on the buccd side of its crown. No LEH'’ s of the deciduous teeth. Pinpoint occlusal
carious lesons of amaxillary 2nd deciduous molar. No abscesses or periodontitis. Cdculusisdight.

Macrowear on the anterior teeth indicates that an underbite is present (the mandibular incisors project
forward beyond the maxillary incisors).
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BURIAL: C4 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE:  9months

COMPLETENESS:  50% DENTAL STAGE: 3
ANCESTRY: - DENTAL RANK: 4
SEX: - OVERALL AGE RANK: 8

PRESERVATION: Long bones, teeth, and petrous bones are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: NoLEH's.
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BURIAL: C5 STATUS.  adult
EXCAVATED: February 1997 LIFE STAGE:  older adult
CONDITION:  Far AGE RANGE: 50+ years

COMPLETENESS:  60% AURICULAR STAGE: 8
ANCESTRY:  European? AURICULAR RANK: 10
SEX: mde TARGET STATURE: -

PRESERVATION: Thecranid vault is recongtructed athough the base and face is fragmented. Long
bone shafts are good, but with no attached epiphyses.

ANCESTRY: Thenasd sl issharp, the nasd spineis prominent, and the zygomaxillary suture is recurved.
SEX: Based on cranid morphology.

AGE AT DEATH: Basad primarily on auricular surface degeneration. Slight vertebral spondylitis, dight
to moderate osteoarthritis, moderate crania suture fusion.

BODY SIZE: Sature cannot be estimated, dthough the individua was not especidly tal for amde.
Robudticity is average for amde.

PATHOLOGY: Marked periosteal lesion on the anterior superior hdf of the R tibid shaft, swollen and
remodding, localized. Periodtitis on pogterior distal aspect of L tibia shaft, with smooth margins.

ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: Fragments of the anterior mandible and anterior paate are edentulous and heavily
resorbed, with AMTL of at least 20 teeth.
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BURIAL: C6 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Excdlent TARGET AGE:  2years

COMPLETENESS:  80% DENTAL STAGE: 6
ANCESTRY: - DENTAL RANK: 16
SEX: - OVERALL AGE RANK: 20

PRESERVATION: Long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: NoLEH's, cariouslesions, abscesses, periodontitis, or calculus.
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BURIAL: D1 STATUS.  adult
EXCAVATED: December 1996 LIFE STAGE: middleadult
CONDITION:  Good AGE RANGE: 35to49years

COMPLETENESS:  90% AURICULAR STAGE: 5
ANCESTRY: - AURICULAR RANK: 6
SEX: mde TARGET STATURE: 175cm (597)

PRESERVATION: Theremanswerereceived in avery waterlogged sate. The cranid vault is
reconstructed athough the base and face is fragmented. Long bone shafts are good, with afew attached

epiphyses.
ANCESTRY: Cannot be determined from discrete traits due to fragmentation.
SEX: Based on crania and pelvic morphology (no pubic bones).

AGE AT DEATH: Based primarily on auricular surface degeneration. Slight to moderate vertebra
gponadylitis, dight to moderate osteoarthritis, extensve cranid suture fuson.

BODY SIZE: Saure caculated from maximum length of L femur (473 mm), with a+/-2 s.e. range of 167
to 183cm (56" to 6'0”).. Thelong bones are thick and robust, with strong muscle markings.

PATHOLOGY: Smal paich of periodtitis (osteoma? hematoma?) on dista mediad surface of L tibid shaft.

ANTEMORTEM TRAUMA: Smdl (ca 1 cm) depressed fracture, center of L temporal squama of
cranid vault

DENTITION: AMTL of 9 mandibular and 1 maxillary teeth. LEH of 1 mandibular tooth. Cervica
cariouslesions of 5 of 6 mandibular teeth. No abscesses. Calculusisdight. Periodontitis at al 6 scorable
mandibular aveoli.
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BURIAL: D2 STATUS.  adult
EXCAVATED: December 1996 LIFE STAGE: middleadult
CONDITION:  Excdlent AGE RANGE: 35to49years

COMPLETENESS:  90% AURICULAR STAGE: 3
ANCESTRY: - AURICULAR RANK: 4
SEX: femde TARGET STATURE: 167cm (567)

PRESERVATION: Craniumwith partid facid skeleton intact. Long bone shafts are good, with afew
attached epiphyses.

ANCESTRY:: Discretetraits of the cranium are ambiguous. The nasd sl is dightly blunted.

SEX: Based on pubic bone morphology.

AGE AT DEATH: Based on auricular surface and pubic symphysis degeneration (the latter scores as
Stage 6, mean age = 60 years, range = 42 to 87 years). Slight vertebral spondylitis, dight osteoarthritis,

moderate cranid suture fuson.

BODY SIZE: Stature cdculated from maximum length of R ulna (256 mm), with a+/-2 s.e. range of 158
to176 cm (525" t059.5"). Thelong bones are of norma or dightly greater robudticity for afemae.

PATHOLOGY: Faint, smal patches of remodeled periogtitison distal R and L tibid shafts. Schmorl’s
depressions on afew lower thoracic vertebra bodies, with subchondra destruction.

ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: AMTL of 16 teeth. LEH of 4 mandibular teeth. Cervicd carious lesons of 7 maxillary
teeth, with 2 maxillary abscesses. Cdculusisdight. Periodontitis at dl 12 scorable aveoli. Maxillary 3rd
molars are congenitaly absent.

TAPHONOMY: A green copper ain lieson the R ischium just below the acetabulum.

NOTES: Thisindividud has 6 lumbar vertebrae.
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BURIAL: D3 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: youngchild
CONDITION:  Poor TARGET AGE: 15years

COMPLETENESS:  40% DENTAL STAGE: 5
ANCESTRY: - DENTAL RANK: 12
SEX: - OVERALL AGE RANK: 16

PRESERVATION: Complete long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: NoLEH’s, cariouslesions, abscesses, periodontitis, or calculus.
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BURIAL: D4 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE: 6 months

COMPLETENESS:  30% DENTAL STAGE: 2
ANCESTRY: - DENTAL RANK: 3
SEX: - OVERALL AGE RANK: 7

PRESERVATION: No pelvis, lower limbs, or petrous bones. Complete upper long bones are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: All teeth are unerupted and are not developed enough for study.
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BURIAL: D5 STATUS.  adult
EXCAVATED: December 1996 LIFE STAGE:  older adult
CONDITION:  Poor AGE RANGE: 50+ years

COMPLETENESS:  60% AURICULAR STAGE: 7
ANCESTRY: - AURICULAR RANK: 9
SEX: mde TARGET STATURE: -

PRESERVATION: Thecranid vault is recongtructed athough the base and face is fragmented. Long
bone shafts are good, but have no attached epiphyses.

ANCESTRY:: Discrete traits of the cranium are ambiguous. The nasal sl is blunted.

SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Based primarily on auricular surface degeneration. Slight to moderate vertebra
spondylitis, dight to moderate osteoarthritis, moderate to extensive cranid suture fusion, strong dental wear,
texture of bone indicates advanced age.

BODY SIZE: Stature cannot be caculated. The long bones are robust with large articular surfaces.
Marked enthesopathy of both olecranon processes of the ulnae (from triceps action) and on the middle of
the L ramus of the mandible (from masseter action).

PATHOLOGY: Nothing noted.

ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: AMTL of 5tecth. No LEH’s or abscesses. Carvica carious lesion of 1 mandibular tooth.
Cdculusis moderate. Periodontitis a 9 of 10 scorable aveoli.
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BURIAL: D6 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Far TARGET AGE: 1lyear

COMPLETENESS:  90% DENTAL STAGE: 4
ANCESTRY: - DENTAL RANK: 8
SEX: - OVERALL AGE RANK: 12

PRESERVATION: Complete long bones and teeth are present. While some elements are eroded and
very fragile, anumber of tiny unfused epiphyses not normally recovered in buried remains are present, dong
with exquistely preserved facid bones.

AGE AT DEATH: Based primarily on dental development.

PATHOLOGY': Nothing noted.

DENTITION: NoLEH's,

NOTES: Thisindividua was interred in an iron sarcophagus coffin immediatdly adjacent to Buria D7.
Ovedl development is nearly identical to D7, and it is possible that the 2 represent twin siblings.
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BURIAL: D7 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Excdlent TARGET AGE: 1lyear

COMPLETENESS:  90% DENTAL STAGE: 4
ANCESTRY: - DENTAL RANK: 9
SEX: - OVERALL AGE RANK: 13

PRESERVATION: Complete long bones and teeth are present. While some elements are eroded and
very fragile, anumber of tiny unfused epiphyses not normaly recovered in buried remains are present, along
with exquisitdy preserved facia bones.

AGE AT DEATH: Based primarily on dental development.

PATHOLOGY': Nothing noted.

DENTITION: NoLEH's.

NOTES: Thisindividud wasinterred in an iron sarcophagus coffin immediately adjacent to Burid D6.
Overdl development is nearly identica to D6, and it is possible that the 2 represent twin siblings.
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BURIAL: D8 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: infat
CONDITION:  Good TARGET AGE:  Omonths

COMPLETENESS:  80% DENTAL STAGE: 1
ANCESTRY: - DENTAL RANK: 2
SEX: - OVERALL AGE RANK: 4

PRESERVATION: Complete long bones, teeth, and petrous bones are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: All teeth are unerupted and are not developed enough for study.
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BURIAL: D9 STATUS.  adult
EXCAVATED: December 1996 LIFE STAGE:  older adult
CONDITION:  Excdlent AGE RANGE: 50+

COMPLETENESS:  85% AURICULAR STAGE: 8
ANCESTRY: - AURICULAR RANK: 11
SEX: femde TARGET STATURE: -

PRESERVATION: Thecranid vault is reconstructed athough the base and face is fragmented. Some
long bone shafts are complete, with afew attached epiphyses.

ANCESTRY: Cannot be determined from discrete traits due to fragmentation.

SEX: Based on cranid and pubic morphology. Moderate hyperostoss frontais interna (HF) is present on
the endocrania surface of the frontal bone. This subdlinical condition is common in posmenopausa
femdes.

AGE AT DEATH: Based on auricular surface and pubic symphysis degeneration (the latter scores as
Stage 5 or 6, mean ages = 48 or 60 years respectively). Sight to moderate vertebral spondylitis, dight to
moderate osteoarthritis, extensve cranid suture fusion. Thisis probably the oldest individua in the Rhoads
assemblage.

BODY SIZE: Stature cannot be caculated but the individua appears to be rather short. The long bones
are moderately robust for afemae.

PATHOLOGY: Remodded, plague-like periogtitis on diga hdf of the R femord shaft. While some
postmortem eroson and damage is present, the entire R coxa (innominate) appears to exhibit chronic
osteomyeitis and gppears swollen compared to the L coxa. Pus cavities are present in the bodies of the
pubic and ischium bones, surrounded by heavily remodeled trabeculae. Damage prevents the identification
of clear cloacae. Involucrum is comprised of coarse woven bone covered with areactive layer of, shiny,
plate-like bone. Theinfection may have spread to the pubic body of the L coxa

ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: Thefragment of anterior mandible present is edentulous, with AMTL of at least 14 teeth.
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BURIAL: D10 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE: -

COMPLETENESS: <1% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGE RANK: -

PRESERVATION: Theremainswerereceived in avery waterlogged state. Only 5 small fragments of a
single long bone shaft (possibly tibia) are present, dl measuring <1 cm. No denta remains are present.

AGE AT DEATH: While bone thickness and size is broadly smilar to other individuasfaling in denta

Stages 1 to 3, a precise estimate of ageis not warranted. 1t would clearly rank in the 10 youngest
individuds in the assemblage.
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BURIAL: Dl1 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: young child
CONDITION:  poor TARGET AGE:  lyear

COMPLETENESS: 40% DENTAL STAGE: 4
ANCESTRY: - DENTAL RANK: 9
SEX: - OVERALL AGE RANK: 19

PRESERVATION: Theremainswere received in avery waterlogged state. Complete long bones and
teeth are present.

AGE AT DEATH: Based primarily on dental development.
PATHOLOGY: Nothing noted.

DENTITION: LEH'sof 4 of 8 deciduous teeth. No cariouslesons.
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BURIAL: D13 STATUS:  subaduit
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE:  2years

COMPLETENESS: 75% DENTAL STAGE: 6
ANCESTRY: - DENTAL RANK: 14
SEX: - OVERALL AGE RANK: 19

PRESERVATION: Complete long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Nothing noted.

DENTITION: Thelingua aspects of the deciduous maxillary L incisors are eroded in such away that
suggests that the enamd was never fully developed. The phenomena are clearly antemortem, athough we

have not formally scored them as LEH'’s. Adjacent interproximal carious lesons of the sameincisors. No
other LEH'’s, abscesses, periodontitis, or calculus.
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BURIAL: Di4 STATUS.  adult?
EXCAVATED: November 1996 LIFE STAGE: -
CONDITION:  Cremdtion AGE RANGE: -

COMPLETENESS: - AURICULAR STAGE: -
ANCESTRY: - AURICULAR RANK: -
SEX: - TARGET STATURE: -

NOTES:. Thelargest fragments of bone remaining are 4 tiny divers measuring ~1 cm. Nothing diagnostic
remains. No teeth can be identified. No artifacts were noted in the mix. Some bone fragments are stained
green through contact with the metd urn. The cremated remains gppear to have been commercidly ground
to result in such smdl fragments (a common practice today). Weights of sfted portions are asfollows
(screen Szes are given in parentheses):

627 g (held by 0.079" mesh)
527 g (held by 0.028" mesh)
267 g (passed through 0.028" mesh)

1421 g total
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BURIAL: E1 STATUS.  adult
EXCAVATED: November 1996 LIFE STAGE:  older adult
CONDITION:  Far AGE RANGE: 50+

COMPLETENESS:  90% AURICULAR STAGE: 4?
ANCESTRY:  European? AURICULAR RANK: -
SEX: femde TARGET STATURE: 159cm (547)

PRESERVATION: Thecranid vault is reconstructed athough the base and face is fragmented. Some
long bone shafts are complete, with afew attached epiphyses.

ANCESTRY: Thenasd sl issharp.
SEX: Based on cranid and pubic morphology.

AGE AT DEATH: Based primarily on pubic symphyss degeneration, which scores as Stage 6 (mean age
= 60 years, range = 42 to 87 years). A smdl corner of the L auricular surface is preserved, most likely
scoring as Stage 4 but possibly as Stages 3 or 5 (because of this ambiguity, it was not assigned arank
among the other individuas). Slight vertebra spondylitis, dight osteoarthritis, extensive crania suture fuson,
moderate to extensive dental wear

BODY S ZE: Staure cdculated from maximum length of L femur (425 mm), with a+/-2 s.e. range of 152
to 167cm (50" to 5'67). All bones are very grecile.

PATHOLOGY: Perioditis on anterior shaft of R tibiaat the tuberosity, locdized, remodded. Periodtitis
on diga shaft of L radius, remodeled.

ANTEMORTEM TRAUMA: Possble heded fracture of L distd radius?

DENTITION: AMTL of 6 mandibular teeth. LEH of 3 maxillary teeth. Cervicd cariouslesonsof 15
teeth, with an occluson lesion of 1 tooth. No abscesses. Calculusis dight on the maxillary teeth and heavy
on the mandibular teeth. The maxillary laterd incisors are missing congenitally and the maxillary R 1t
premolar is rotated mesidly.

TAPHONOMY': Possible green copper stain centered in front of bregma on the frontal bone of the

cranium (~4 cm). Such gainsin thisregion of the cranium frequently are caused by pinsthat hed aburia
ghroud in place.
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BURIAL: E2 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE: 1lyear

COMPLETENESS:  80% DENTAL STAGE: 4
ANCESTRY: - DENTAL RANK: 7
SEX: - OVERALL AGE RANK: 11

PRESERVATION: Complete long bones and teeth are present.
AGE AT DEATH: Based primarily on dental development.
PATHOLOGY: Mild, active perioditis on the midshaft of the L tibia

DENTITION: NoLEH's.
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BURIAL: E3 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: young adolesc.
CONDITION:  Excdlent TARGET AGE: 12years

COMPLETENESS:  90% DENTAL STAGE: 16
ANCESTRY: - DENTAL RANK: 25
SEX: - OVERALL AGE RANK: 30

PRESERVATION: Complete long bones and teeth are present.

AGE AT DEATH: Based primarily on denta development. Thisisthe oldest subadult individud in the
assemblage.

PATHOLOGY: Mild, remodded cribraorbitdiain both orhits?

DENTITION: LEH of amaxillay 2nd molar. Interproxima carious lesons of the maxillary centrd
incisors. No abscesses or periodontitis. Slight caculus.

12-Ma-777 Skeletal Analysis -- page 63



Rhoads Cemetery Burial Information Form

BURIAL: E4 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Excdlent TARGET AGE:  4years

COMPLETENESS:  90% DENTAL STAGE: 8
ANCESTRY: - DENTAL RANK: 19
SEX: - OVERALL AGE RANK: 24

PRESERVATION: Complete long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Nothing noted.

DENTITION: LEH’s(LHPC) of both deciduous mandibular canines. Enamel opacities of 4 maxillary
deciduous teeth (including the canines), comprised of aress of yellowed enamd that appears to be thinner
than the surrounding enamd. Occlusd carious lesions of 1 mandibular and 2 maxillary teeth, aswell as

interproximal carious lesions of 4 maxillary teeth (dl deciduous). No LEH’s of the 2 unerupted permanent
teeth present.
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BURIAL: E5 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE:  older child
CONDITION:  Excdlent TARGET AGE: 6years

COMPLETENESS:  90% DENTAL STAGE: 10
ANCESTRY: - DENTAL RANK: 22
SEX: - OVERALL AGE RANK: 27

PRESERVATION: Complete long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.
PATHOLOGY: Nothing noted.

DENTITION: No LEH's, abscesses, or periodontitis. Cervica cariouslesonsof 1 maxillary and 1
mandibular canine.
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BURIAL: E6 STATUS.  adult
EXCAVATED: November 1996 LIFE STAGE:  older adult
CONDITION:  Poor AGE RANGE: 50+ years

COMPLETENESS:  70% AURICULAR STAGE: 7
ANCESTRY:  European? AURICULAR RANK: 8
SEX: femde TARGET STATURE: 160cm (537)

PRESERVATION: Craniumis highly fragmented and not recongtructed. Some long bone shefts are
complete, with afew attached epiphyses.

ANCESTRY: Thenasd gl is sharp, and the zygomaxillary suture is dightly recurved.
SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Based primarily on auricular surface degeneration. Slight vertebra spondylitis, dight
to moderate osteoarthritis, bone texture indicates middle to advanced age.

BODY SIZE: Saure cdculated from maximum length of L ulna (239 mm), with a+/-2 s.e. range of 151
to 168 cm (51" to 5'6”). Thelong bones are dightly robust for afemae. Enthesopathies are present along

the poplited line of the R tibia, a the olecranon processes of the ulnae, and at the bicipital grooves of the
humeri.

PATHOLOGY: Active perioditis of distal posterior haf of R femord shaft, localized. Remodeed
periodtitis of middle of R fibular shaft, localized. Irregular bone production of externa auditory meatuses,
indicating infection?

ANTEMORTEM TRAUMA: Didd end of R fibulais angulated, possible antemortem fracture?

DENTITION: AMTL of 9teeth. No LEH's. Cervicd cariouslesonsof 7 teeth, with 1 maxillary
abscess. Cdculusis heavy.

TAPHONOMY: Sgnificant rodent gnawing on the digta portion of the R femora shaft and the centra
portion of the R tibial shaft. Burid notes indicate significant rodent disturbance.

NOTES: Includesjuvenile pig R premaxilla, butchered.
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BURIAL: FE/ STATUS.  adult
EXCAVATED: November 1996 LIFE STAGE: middleadult
CONDITION:  Excdlent AGE RANGE: 35to49years

COMPLETENESS:  95% AURICULAR STAGE: 5
ANCESTRY:  European AURICULAR RANK: 7
SEX: mde TARGET STATURE: 177cm(5107)

PRESERVATION: Cranium isnearly complete with an attached face, dthough the L side of the vault is
dightly compressed. Long bone shafts are good, with afew attached epiphyses.

ANCESTRY: Thenasd bridgeis pinched, the upper nose is prominent, and the nasd sl is sharp.

SEX: Based on cranid and pelvic morphology (no pubic bones).

AGE AT DEATH: Basad primarily on auricular surface degeneration. Sight to moderate vertebral
spondylitis (bordering on severe in the cervica spine), dight to moderate osteoarthritis, moderate to
extensve cranid suture fuson, moderate to extensive dental wear.

BODY SIZE: Sature cadculated from maximum length of L ulna (270 mm), with a+/-2 s.e. range of 168

to 187cm (56" to 6'1.5"). Thelong bones are large and robust. Enthesopathy of olecranon process of R
ulna

PATHOLOGY: Largearea(~2 cm) of lumpy reactive bone on inferior surface of R femora neck.
ANTEMORTEM TRAUMA: Nothing noted.

DENTITION: AMTL of 4 teeth. The mandibular L canine has a hypoplagtic leson that is Smilar to
lesions on the deciduous canines in the assemblage. Cervical carious lesons of 14 teeth and 2 maxillary
teeth have occlusad lesons. One maxillary abscess. Cdculusisdight. Periodontitis at 12 of 22 scorable
aveoli.

NOTES: Fusion (congenitd?) of 3rd and 4th cervica vertebrae.
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BURIAL: E8 STATUS.  subadult
EXCAVATED: December 1996 LIFE STAGE: youngchild
CONDITION:  Excdlent TARGET AGE: 15years

COMPLETENESS:  80% DENTAL STAGE: 5
ANCESTRY: - DENTAL RANK: 10
SEX: - OVERALL AGE RANK: 14

PRESERVATION: Theremainswerereceived in avery waterlogged state. Complete long bones and
teeth are present.

AGE AT DEATH: Based primarily on dental development.
PATHOLOGY: Nothing noted.

DENTITION: The deciduous maxillary R canine displays acircular pit hypoplastic leson. No other
LEH’s, caries, abscesses, periodontitis, or caculus.
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BURIAL: F1 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Excdlent TARGET AGE: 15years

COMPLETENESS: 75% DENTAL STAGE: 5
ANCESTRY: - DENTAL RANK: 13
SEX: - OVERALL AGE RANK: 17

PRESERVATION: Complete long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Smadl, plaque-like reactive bone (periogtitis?) in both orbits near the supraorbital
foramina

DENTITION: NoLEH’s, caries, abscesses, periodontitis, or calculus.
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BURIAL: F2 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE:  older child
CONDITION:  Excdlent TARGET AGE: 7 years

COMPLETENESS:  90% DENTAL STAGE: 11
ANCESTRY: - DENTAL RANK: 23
SEX: - OVERALL AGE RANK: 28

PRESERVATION: Complete long bones and teeth are present.

AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Moderate porosity and diploic expansion in both orbits (cribra orbitalia).
DENTITION: NoLEH'sor aiscesses. Cervical carious lesions of 2 deciduous maxillary molars and an

occlusa cariousleson of 1 deciduous maxillary molar. No carious lesons of the permanent teeth. Sight
cdculus
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BURIAL: F3 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE:  2years

COMPLETENESS:  80% DENTAL STAGE: 6
ANCESTRY: - DENTAL RANK: 15
SEX: - OVERALL AGE RANK: 18

PRESERVATION: Complete long bones and teeth are present.

AGE AT DEATH: While the dentd development of thisindividud is very Smilar to that of Burials D13,
F3, C6, and B7, the lengths of the long bones and development of the temporal bone are much closer to
that expressed by Burias E8, F5, D3, and F1, which are ranked as dental Stage 5. Burial F3 shows a
greater mismatch between its dentd and postcranid development than any other subadult individud in the
assemblage. This mismatch can be interpreted in one of two ways. (1) dental development is norma and
postcrania development is rdlatively delayed for an individua in Stage 6, or (2) dental development is
precocious for an individua with postcranid development more typica of an individud in Stage 5. No
pathologica conditions that would be indicative of childhood diseases were noted. The mismatch may
amply be areflection of the normd range of variaion in timing of growth between different body systems,
dthough it is possible that the child suffered from a chronic condition that delayed postcranid growth but
faled to manifest itsdlf with identifiable lesons. Dental development would probably be more resstant to
such a condition than posteranid development. We have chosen to give atarget age for Burid F3inline
with its scored dental stage, but have ranked it as the earliest one in that stage, which places it ahead of
(younger than) Burid D13, which is actudly dightly less advanced in denta development than Burid F3 but
which displays ‘norma’ postcranid devel opment.

PATHOLOGY: Nothing noted.

DENTITION: No LEH’s, cariouslesons, abscesses, or periodontitis. Sight calculus.

12-Ma-777 Skeletal Analysis -- page 71



Rhoads Cemetery Burial Information Form

BURIAL: F4 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: infat
CONDITION:  Poor TARGET AGE:  Omonths

COMPLETENESS: 15% DENTAL STAGE: -
ANCESTRY: - DENTAL RANK: -
SEX: - OVERALL AGE RANK: 2

PRESERVATION: No denta remains or petrous bones are present.

AGE AT DEATH: Theradiusisvery closeto but dightly smaler then that from Burid A1, which isthe
youngest of the burials with teeth (scored as dentd Stage 1). The target age for Burid F4 has thus been
extrgpolated asif the individua was in dental Stage 1.

PATHOLOGY': Nothing noted.
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BURIAL: F5 STATUS.  subadult
EXCAVATED: November 1996 LIFE STAGE: youngchild
CONDITION:  Good TARGET AGE: 15years

COMPLETENESS:  90% DENTAL STAGE: 5
ANCESTRY: - DENTAL RANK: 11
SEX: - OVERALL AGE RANK: 15

PRESERVATION: Complete long bones and teeth are present.
AGE AT DEATH: Based primarily on dentd development.

PATHOLOGY: Mild, active periogtitis on midshafts of L and R tibiae, and shafts gppear dightly swallen.
Pinpoint lesionsin both orbits but no diploic expanson, may be remodded cribra orbitaia?

DENTITION: LEH of the deciduous mandibular R canine. No carious lesions, abscesses, periodontitis,
or caculus.
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BURIAL: G STATUS  mixed

EXCAVATED:  April 24 1997

NOTES: These remainswere recovered from the surface of abackdirt pileimmediately east of and
adjacent to Burids A1 & A3, dthough ther origina provenience is unknown and they could have come
from anywherein the cemetery. Approximately 40 fragments of bone are present, comprised primarily of
adult ribs and vertebrae. Thelargest fragment (arib) messures 47 mm in length. Mild to moderate
sunbleaching is present on a number of fragments, indicating that they had been on the surface for a period
of months. Some of the fragments are a least partidly diagnostic. However, none could be reassociated
with any certainty to the known interments.

96.40.G.1
96.40.G.2
96.40.G.3
96.40.G.4
96.40.G.5

complete hyoid body, missing cornua are unfused, adult

complete 1¢t proxima phdanx of the hand, dightly eroded & bleached, adult
infant or young child crania vault fragment

fragment of subadult long bone with epiphysed surface preserved

tooth crown, unerupted (?), R maxillary latera incisor
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BURIAL: H STATUS.  subadult
EXCAVATED: August 41998

NOTES: This bone fragment, a2.5 cm long portion of infant crania vault bone, was recovered on the
surface of abackdirt pileimmediately south of and adjacent to Burid B1, dthough its origind provenienceis
unknown and it could have come from anywhere in the cemetery. Mild to moderate sunbleaching is

present, indicating that it had been on the surface for a period of months
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