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The beginning of the new year scems an appropriate time to assess the health of the field of dental anthropology
and examine recent research trends in our discipline. I did this by searching for citations on Medline, a computer data
base compiled by the National Library of Medicine on more than 4,000 medical and health science journals. Medline
has some limitations as a source of information on dental anthropological research. Much important work is published
in anthropological journals, conference proceedings, and edited volumes not cited in Medline. However, Medline does
index a broad range of journals including the American Journal of Physical Anthropology, the Journal of Forensic
Sciences, and so on that are key publication venues for dental anthropological research.

Counts of journal articles published between 1966 and 1996 show that dental anthropology is a rapidly growing
research area (Fig. 1). In my survey, I defined articles on dental anthropological topics as those indexed under the key
words "teeth” or “dental” and "anthropology” or “primates” or “evolution” or “genctics.” Although somewhat different
key words might have been used, these searches retrieved many of the dental anthropological papers I am aware of.
About 1.5% of the over 200,000 dental articles published during this 30-year period are indexed on these topics that
are of special interest to dental anthropologists. During the 1990's, the proportion of anthropological articles in the
dental literature has more than doubled. At present, about 3% of the dental literature deals with dental anthropological
topics. This increase is highly significant (x*=27.7, p< 0.0001).

The growth in dental anthropological research roughly coincides with the founding of the Dental Anthropology
Association ten years ago. The relationship between more dental anthropological publications and the formation of our
association is probably not direct. Nevertheless, the recent membership growth our association has experienced
reinforces the conclusion from the literature survey that interest in dental anthropology is increasing.

To get an idea of research trends, I analyzed the content of the
dental articles published in the American Journal of Physical
Anthropology (AJPA). Although certain types of dental
- anthropological research are not published in the AJPA, most would
agree that this journal is a leading venue for dental anthropological
2.5 T research and that its contents provide a good overview of
developments in the field. The dental articles published in the AJPA
show a growth pattern different from that seen in the dental literature
1.5 k as a whole. The proportion of AJPA articles on dental topics increased
markedly in the late 1970's. Between 1966 and 1973, dental articles
- made up 8.4% of the journal’s content. In the succeeding years, the
proportion of dental articles rose to around 20% of its content, a level
that has been maintained into the present. The recent increase in dental
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Fig. 2. Growth areas of dental anthropological research as
reflected in the percentage of amicles on that topic relative to
the total number of dental articles published io the American
Journal of Physical Anthropology during five-year intervals
between 1975 and 1996.
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Fig. 3. Areas of dental anthropological research showing a
decline or no growth as reflected in the percentage of articles
on that topic relative to the total number of dental articles
published in the American Journal of Physical Anthropology
during five-year intervals between 1975 and 1996.
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Fig. 4. Trends in the sources of dental anthropological
research materials as reflected in the percentage of American
Journal of Physical Anthropology articles on dental topics
during five-year intervals between 1975 and 1996,

such as the number and form of cusps), Odontometrics
(tooth size excluding fluctuating asymmetry), Fluctuating
Asymmetry, Dental Pathology (caries, abscesses, and other
pathologies, exclusive of enamel hypoplasia), Enamel
Hypoplasia, and Tooth Wear. The bibliography used in the
analysis can be found on the Dental Anthropology
Association web site: http://www .sscf.ucsb.edu/~“walker/.

The numbers of articles published on these topics show
some interesting trends. Four research areas (pathology,
growth and development, hypoplasia, and functional
morphology) sbow similar pattemns of decline in publication
rate during the early 1980's followed by increase during the
1990’s (Fig. 2). Three research topics (non-metric traits,
odontometrics, and fluctuating asymmetry) show the inverse
pattern with an increase during the early 1980’s and a steady
decline in publication rate since then (Fig. 3). Contributions
on tooth wear have remained more-or-less constant through
time at about 10% of the journal's dental content.

Some insights into these changing publication patterns
can be gained by looking at the types of research materials
dental anthropologists use (Fig. 4). There is a clear trend
toward increase in publication of papers on early hominid
dental remains. During the past decade, the rate of
publication of such paleoanthropological studies has more
than doubled. Articles concerned with the teeth of modem
people and non-human primates, on the other hand,
decreased significantly during the same period.

These trends, to some extent, reflect changes in the
availability of research materials. During the past 20 years,
paleoanthropological research throughout the world has
produced much new material for dental anthropologists to
describe. The steady decrease in studies of modem people,
on the other hand, undoubtedly reflects the rapid decline
that is occurring in opportunities to document dental
conditions among people who have had little contact with
Western culture, the traditional subjects of dental
anthropological research.

The studies of recent archaeological materials, which
account for about 25% percent of the dental articles
published in the AJPA, have not increased significantly
during the past twenty years. This at first glance is
surprising. Many dental studies are being conducted in

North American and Australia on archaeological collections
threatened with destruction through repatriation to
indigenous peoples. Most of this repatriation-related
research is quite recent. The lack of an increase in studies
of archaeological material may, therefore, refiect a lag
between data collection and publication. A future increase
in the publication of archaeological studies seems likely.

Although the bibliographic sources I have used to
assess research wends have certain inherent limitations and
biases, they clearly suggest that dental anthropology is a
healthy, growing discipline.



ENAMEL HYPOPLASIA RELATED TO HISTORICAL FAMINE STRESS IN THE
CONTEMPORARY CHINESE POPULATION

LIMING ZHOU AND ROBERT S. CORRUCCINI
Department of Anthropology, Southern lllinois University. Carbondale. lllinois 62901-4502 U.S.A.

ABSTRACT Linear enamel hypoplasia (LEH), a defect in enamel formation, has been frequently attributed to
malnutrition and other physiological stress during periods of enamel development (Sarnat and Schour, 1941;
Kreshover, 1960). LEH has been widely used as an indicator of developmental stress in skeletal studies among historic
and prehistoric populations (Goodman et al., 1980; Corruccini et al., 1985; Goodman and Rose, 1990). S study of
3,014 subjects in 26 birth-year cohorts, sampled from urban and rural communities of China, indicated that significant
differences in LEH frequencies occurred between persons whose teeth developed during the famine years (1959-1961)
and those whose teeth calcified during nen-famine years. This result points to a causal link between enamel hypoplasia
and childhood nutritional stress at the population level, and casts some light on the magnitude and effects of the little-
documented Chinese famine.

INTRODUCTION

Although LEH has great potential as an indicator of population nutritional stress, the relationship has not been
completely resolved (Goodman and Rose, 1990; Goodman and Capasso, 1992). Some epidemiological studies, which
focused at the individual and small group level, have been conducted to assess this relationship (Goodman et al., 1987,
1991). This study examined the possibility of a direct link between LEH and nutritional stress ai the population level
during a large-scale famine.

A famine in China between 1959 and 1961 is considered to have been among the most devastating famines in
human history (Kane, 1988; Rodzinski, 1988; Newruan, 1990). Massive starvation resulted from failed national
policies, mainly Mao’s Great Leap Forward, which was a utopian production drive in which Mao formed rural -
communes and attempted to achieve rapid industrialization (Ashton et al., 1984; Kane, 1988; Rodzinski, 1988;
Newman, 1990). According to Chinese official statistics released 20 years later, this famine is estimated to have
caused more than 30 million deaths plus 30 million lost and postponed births. Famine stress is thought to have been
evenly distributed among the entire population of 650 million péople due to the socialist system (Ashton et al., 1984;
Banister, 1984; Bernstein, 1984; Peng, 1987; Riskin, 1987; Rodzinski, 1988; Kane, 1988; Newman, 1990). In recent
years, new information on the famine indicates that at least 40 people million died from the famine, and that “it was
more widespread than long believed and could have been avoided” (Southerland, 1994:6-7).

The bioanthropological perspective of this famine remains poorly studied (Kane, 1988; Southerland, 1994). We
report here the results of a study of the prevalence of LEH in relation to famine stress among the contemporary
Chinese population.

MATERIALS AND METHODS

An eight-month field project was carried out in China in 1993 and 1994 by one of us (LZ). LEH was assessed on
the buccal surface of the anterior teeth of individuals born between 1949 and 1974. The sample consisted of 3,014
individuals in 26 birth-year cohorts. Of these 1,544 (806 females, 738 males) were from uwrban communities in the city
of Shanghai and 1,470 (741 females, 729 males) from rural villages near Qingji township, Anhui province, 500 km
northwest of Shanghai.

The recording of LEH followed the epidemiological standard for classification of developmental defects of dental
ename] (DDE index) of the Federation Dentaire International adapted by Goodman et al. (1987, 1991). The examiner
and recorder of LEH were always blind to the subject’s age and birth year. Information regarding birth date, birth
place, height and body weight and other variables were collected after the dental examinations and recording had been
completed. For estimation of the reliability of the field assessment, 600 photos of 2,400 tecth (6.67 % of sample) were
taken from randomly selected subjects to serve as permanent record.

The LEH data were analyzed in two ways. The first involved comparisons of frequencies of dentitions with at least
one LEH on the 12 anterior teeth (maxillary and mandibular incisors and canines). The second entailed comparisons of
percentages of the presence of LEH on one of six developmental zones of the mandibular canines.

The 12 anterior teeth were chosen for the first part of the analysis because they are the easiest to examine, are
often studied by other researchers, and have relatively high hypoplastic rates (Goodman & Armelagos, 1985). For this
part of the analysis, data for 26 birth-year cohorts were pooled into three birth cohorts: pre-famine (1949-1953),
famine (1954-1961), and post-famine (1962-1974) (Table 1). When interpreting the results, the 4.5 to 6.5 postnatal
developmental period of anterior teeth js important to consider. Thus, the 1954-1961 cohorts have some anterior teeth
which developed during the famine years.
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The mandibular canines were studied in the second part of the study because they were the most hypoplastic teeth
of the present study. Moreover, the canine has a development period of six years. Each LEH can be accurately
attributed to a specific horizontal zone roughly corresponding to a particular one-year period (Goodman et al., 1987).
This feature allowed us to estimate the time of formation of a LEH from the distance to the cemento-enamel junction
relative to the person’s birth year. The results provided an accurate picture of the relationship between LEH and
famine stress (Goodman et al., 1987). For this portion of the study, 21 birth-year cohorts were pooled into three birth
cohorts: pre-famine (1954-1958), famine (1959-1962), and post-famine (1963-1974) (Table 2).

RESULTS

Out of the 3,014 subjects observed er LEH on the 12 anterjor teeth, 1,486 (49.30%) had at least one LEH (Table
1). The differences between the frequency of LEH in the famine (1954-1961) birth cohorts (55.91%) and those in the
pre-famine (49.04%) and post-famine cohorts (45.50%) is real (p<0.05) in both cases, despite substantial overlap in
tooth-forming ages and birth cohort years. These differences can only be explained by the affects of the famine stress.

In the 6,019 mandibular canines analyzed for the second part of the study, 26,997 developmental zones formed
between 1954 to 1974 were recorded (Table 2). Of these developmental zones, 3,433 (12.72%) had LEH. The results
of statistical tests comparing the percentages of LEH zones between pre-famine (1954-1958) and famine (1959-1962)
birth cohorts, between famine and post-famine (1963-1974) birth cohorts, and between pre-famine and post-famine
birth cohorts are stunmarized in Table 2. The null hypothesis that no difference exists in LEH formation between
famine years and pre-famine years and between famine years and post-famine years cannot be accepted (p<0.05).

This diachronic pattermn of LEH frequencies of developmental zones on mandibular canines is compatible with the
differential survivorship of birth-year cohorts of the population, another well accepted biological indicator of famine
stress. Fewer randomly selected informants were bomn between 1959 and 1961 (96 per year) than between other years
(119 per year), especially rural subjects (38 per year) compared with urban subjects (59 per year). This selective
mortality probably removed the most stressed individuals, especially rural individuals, from potential study. The
diachronic patterns of LEH frequencies thus provide a unique biological confirmation and record of the great Chinese
famine between 1939 and 1961 (Kane, 1988; Ashton et al., 1984; Peng, 1987).

CONCLUSIONS

We conclude that LEH frequencies are significantly higher in teeth developed during the famine years than in the
teeth developed during the pre- and post-famine years in the contemporary Chinese population. This result suggests a
causal link between the nutritional stress of the famine and increasing LEH frequencies at the population level.
Additional details of these results will be reported elsewhere. For example, LEH was significantly elevated in males
versus females, and in rural versus urban subjects.

The results are all the more noteworthy in view of two factors. First, a steady rate of hypoplasia persisted during
the relatively good times, that is during pre~ and post-famine years. However, a lesser peak in LEH was observed in
the sample over the years of disruption owing to the Cultural Revolution about 1969. We continue to suspect that

TABLE 1. Contingency table comparing LEH frequencies of birth cohorts of pre-famine (1949-1953), fumine (1954-1961), and
post-famine (1962-1974) birth cohorts. Dara based on the presence of at least one LEH on the 12 anerior teeth.

Birth cohart n N % Birth cohort n N % Chi-square p
Pre-famine 282 575 49.04 Vs Famine 506 905 55.91 6.66 0.0100
Famine 506 905 5591 s Post-famine 698 1,534 4550  24.67 0.0001
Post-famine 698 1,534 4550  vs Pre-famine 282 575 49.04 2.11 0.1465
Total 1,486 3,014 49.30 1,486 3,014 49.30

1 is the number of individuals with at least one LEH. N is the number in the sample. % is the frequency of n/N.

TABLE 2. Conringency wble comparing LEH frequencies of developmental zones on reeth of birth cohorts formed in pre-famine
{1954-1958), famine (1959-1962), and post-famine (1963-1974) birth cohoris. Dara based on the presence LEH in six
developmental zones on the mandibular canines.

Birth cohort n N % Birth cohort n N % Chi-square p
Pre-famine 786 6,186 12.71 vs Famine 641 3,937 16.28 25.40 0.0001
Famine 641 3,937 16.28 vs Post-famine 2,006 16,874 11.89 55.50 0.0001
Post-famine 2,006 16,874 11.89 vs Pre-famine 786 6,186 12.71 2.85 0.0916
Total 3,433 26,997 12.72 3,433 26,997 12.72

Abbreviations are the same as those in Table 1.
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many minor hypoplasia lines are trivial. They might not necessarily be related to clear-cut episodes of developmental
disruption, while the stress signal may be clear when attention is restricted to the palpably indented major growth
arrest lines (Corruccini et al., 1985). Second, the most affected individuals were missing from the sample, as they did
not survive the famine. Thus, recovery from LEH-inducing stress ironically may be a sign of increased adaptability
during the famine.
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CRYSTALLOGRAPHIC AND COLORIMETRIC ANALYSIS OF DENTAL ENAMEL

LILIANA TIHACEK-SOJIC, VLADIMIR MILICEVIC, AND MARIA DURIC-SRENE
Belgrade University, Faculry of Stomatology, Clinic for Prosthodontics (LT-S and VM) and Belgrade University, Faculty of Medicine, Institute
for Anatomy, Laboratory of Anthropology (MP-S), dr Subotica 4/11, 11000 Belgrade, Yngoslavia

ABSTRACT Tooth color and the correlation of the composition of dental enamel with color were investigated in
samples of teeth from two medieval Serb cemeteries. Differences in the composition of apatite crystals in the dental
enamel of the two samples were found. Color ranges of teeth from the two samples differ in hues and chromas. This
result suggests that enamel composition may have an influence on the color of teeth. The prevalence of chlorapatite in
enamel causes tooth color to be closer to red and of higher chroma than teeth whose enamel consists of
hydroxylapatite. No evidence indicated that soil ingredients were incorporated into the dental enamel of either sample.

INTRODUCTION

In this study we investigated tooth color and the a b
correlation of tooth composition and color. The main ’
inorganic elements of dental enamel are found in the form
-of apatite crystal, which comprises more than 90 percent
of the enamel. Inorganic components significantly : ; :
determine the color of teeth. : ¢ ¢

The color of teeth is not, of course, solely dependent i {
on the optical properties of enamel. One of the main
optical characteristics of enamel is translucency.

Therefore, the layer of dentin situated under the enamel, AR oS F S »
which has its own optical properties, also influences the ¥

color of a tooth. Dentin is characterized by about 40 :

percent organic component (Arwill et al., 1969). In the a=b#c o =f=90°
case of a skeletal sample, the influence of dentin on tooth y=120°

color is not important for two reasons. First, skeletal

dentin does not have an organic component because the Fig. 1. Hexagonal structure of the apatite crystal.
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disintegration is complete. Second, the inorganic
components in dentin are similar in composition to
the corresponding enamel (Elliot, 1969, 1986).

Apatite crystals are hexagonal-shaped with an
average size of 160x40x25 nm. The crystal size
depends on the crystallization rate. In the enamel
prism the apatite crystals are ten times larger, on
the average, than the crystals in dentine and bones,
because enamel has a slower rate of development
than do dentine and bones.

The biological enamel apatite, contrary to pure
mineral forms of hydroxylapatite and fluorapatite,
can have a small size and an imperfect shape,
which hinders the satisfactory analysis of
elementary measurements. Often several kinds of
apatitc may be present in a test sample of enamel. The hydroxyl ion may be substituted by the chlorine jon in chlorine
apatite, by the fluorine ion in fluorapatite, and by the carbonate ion in dantil.

Contrary to bone in which the constituent elements of hydroxylapatite can be replaced chemically by other ions
under various geochemical and hydrolytic conditions (Garland, 1987) of the soil, enamel undergoes little change. This
propetty is due to the high mineralization of hydroxylapatite (Aiello and Dean, 1990).

The measurements of the crystal apatite unit cell, the a and ¢ axes (Fig. 1), are important because the presence of
hydroxylapatite, chlorapatite, fluorapatite or some other form of apatite in large quantity in a sample of enamel can be
determined on the basis of their sizes. Whether ion substitution occurred from the solution whose diffusion is
controlled by ions from the apatite crystal itself can be deterrnined by calculating the values of the measurements of
the hexagonal-shaped crystal apatite unit cell.

The unit cell of the apatite structure has two axes (a-axis and b-axis) of the same length under a 120° (y=120°)
angle and a third axis (c-axis) under a right angle relative to these two a-axes (¢=p=90") (Fig. 1). The axes of the unit
cell with apatite structure, which is hexagonal-shaped, are: a = b = ¢. The angles formed by these axes are «=[p=90"
and y=120°. The dimensions of these cells are particularly important in crystallographic research (Tables 1 and 2), yet
the changes of the apatite structure are difficult to measure and require the implementation of extremely accurate
research methods.

A /
=5
oo

—»
Fig. 2. Scheme of the Ro-diffractometer.

RESEARCH OBJECTIVE
The principal aims of this paper were: 1) to determine the composition of the apatite crystals in the dental enamel
of exhumed medijeval human skeletons; 2) to assess the color range of medieval teeth; and 3) to evaluate the
correlation between the composition of the enamel and the color of the teeth.

MATERIAL

The investigations were done on 22 extracted human upper incisors: 11 from each of two cemetery sites, Zi¢a and

Stara Torina. The results of the analysis of 107 adult skeletons have already been published (Duri¢-Sreji¢ et al., 1992).
METHODS

Crystallographic analysis (X-ray diffraction) and digital image analysis were the methods employed. These have
not been previously used in anthropological research. Before measurements were taken the samples were cleaned
ultrasonically. In the laboratory, the enamel was pulverized in an agate mortar. Identical quantities of pulverized
enamel were placed into tubes, coded, and subjected to crystallographic testing.

Crystallographic Analysis

Crystallographic analysis of soil samples from the cemeteries was performed to assure that no ingredients from the
soil were present in the dental enamel. Thus, factors
determining the enamel composition could have
been only dietary habits and water.

X-ray radiation on a grid was used to measure
the size of the basic crystal. Whether the binding of
the organic and inorganic molecules occurred in the

A, crystal grid structure can be determined based on
B the changes of the values of the size of the basic
o y 0
enamel crystal cell.

X-ray diffraction is based on the phenomenon of
X-ray diffraction that appears in the passing of X-
rays through crystal, if the conditions of Bragg's law
Fig. 3. Diffraction of equidistant X-rays. have been met. The powder diffractometer was used

<w
m
TTVO
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to obtain data on X-ray diffraction on the particles of the crystal matter. An X-ray tube with a copper anode (anti
cathode) was used as a radiation source. The wave length of the radiation specific for copper is A =0.154178 om.
Since copper has two characteristic lines, CuK & 1=0.154040 nm and CuK «2=0.154434 nm, of Whlcli’l the first is twice
as intensive as the second, the wave length of the radiation for CuK & was obtained according to the formula:

In order to accomplish the emission of specific radiation with an intensity sufficient for diffractometry, voltage U,
of about 40kV was brought to the tube anode and a current I, of about 20 mA was passed. An X-ray generator ofien

3 2 akar Pk
Cuka 3

has a stabilized source of anode current. The beam of X-ray was directed to the powder goniometer. The width of the
X-ray beam was limited by crevice S shown in Fig. 2. This collimated beam was dropped on the preparation P.

The preparation P was made by pressmg the powder of the test material into an aluminum frame with an opening of
20x10x2 mm. The sample was placed in the center of the goniometer so that the upper surface of the test powder was in
the axis of the goniometer O (Fig. 2). The beam diffracted from the preparation passed through the crevice S’ and
dropped on the X-ray detector D. During the acquisition of diffraction data the detector moved at a constant rate around
the axis O, whereas the preparation moved at half this rate. The usual rate for the detector movement is 2°/min.

Intensified and formed impulses were fed from the X-ray detector to the integrator which was used to give the
number of impulses in the unit of time as voltage values. A recorder logged the changes of the voltage on a paper
strip. The paper strip moved at a constant rate that was synchronous with the movement of the detector on the
goniometer. Thus the diagram of the abscissa formed an angle 26, and the ordinate, the intensity of the diffracted ray
(the number of impulses per second) (Fig. 2).

One diffractogram was composed of the basic line (phon or background) for the time without diffraction and
maximurn (reflection) of different heights with different angles 28. Each of these angles represented one family of grid
planes whose position in space was indexed by Miller indices (4kl) (Fig. 3). The intensity | and angles 20 were
determined from each diffractogram. The reflection intensity was determined in units 1/100 of the height of maximum
(reflection) of the highest intensity on the diagram. Thus, all other values had an intensity of less than 100.

The values of the diffraction angle were measured by lowering the normal on the abscissa from the middle of the
maximum (of reflection) measured at half of its height. According to the equation:
where d is the distance of the grid planes of Miller indices (hkl); A is the wavelength of X-ray radiation, and
6 is the angle formed by the X-ray with a family of parallel planes. Assuming that n=1, the interlayer distances are

A
2 siné

calculated for all reflections.

The X-ray diagrams of both groups of sample preparations were filmed on a Philips diffractometer, type 1820,
with a Philips generator, type 1729. The operating voltage of the X-ray was 40 kV, and the current power of 30 mA.
The powder diagrams were recorded in a range from 4-130°. The Philips APD system with a computer, which
automatically calculated the interlayer distance and determined the intensity, was used for data processing.

Digital Image Analysis

Digital image analysis was used for colorimetric
evaluation of the teeth (Milicevic, 1994), Since color
measurement and specification relative to some known
color (differential colorimetry) has an advantage over
identification of color in absolute terms, measurements
were made using a physical standard as a reference. The
standard selected was an artificial ceramic tooth with the
shade guide Lumin Vacuum (Vita, Bad Saeckingen,
Germany) labelled D3. This shade guide is widely accepted
as a referent and differs the least from the other shades on
the guide. Digitization of the sample teeth and Vita shade
D3 was done using a Hewlett Packard SJ licx scanner at
400 dots per inch resolution. Analysis of the digitized
images was performed by the commercial graphic software
package, Corel Photo Paint V6.0 (Fig. 4).

Although color phenomena rely upon the spectral
characteristic of the reflected light, colors could be
specified through the relationship of the three primary

Fig. 4. Color ahalysts of the digitized image of a tooth.
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TABLE 1. Dimensions of unit cells of enamel
crysials - data from the literawre.

Type of apatite a-axis (nm) c-axis (nmm)  V,(rn)

Hydroxylapatite ~ 0.941 0.688 52.705
Hydroxylapatite  0.942 0.688 52.892
Fluorapatite 0.937 0.688 52.258
Fluorapatite 0.936 0.688 52.183

TABLE 2. Volume of unit cells - standard.

Hydroxylapatite  Chlorapatite Fluorapitite

Vo=52.88am'  Vo0=53.76nm’

Vo=52.42nm’

TABLE 3. Parameters of unit cells of enamel
crystals - experimentally obtained dara.

colors. Maximal intensity of all three primary colors
makes pure white; absence of all three primary colors corresponds to
black; while any other color can be made combining the primary
colors in different intensities.

Analysis of color by a computer was based on the principal that
a digital image contains numeric information about the specification
of color for every element of a picture (dot or pixel). Color was
measured analyzing an area of approximately one square mm in the
middle third of the labial surfaces of the teeth. Results were obtained
from the image as the relative presence of the three additive primary
colors. The results were numerically transformed into the CTELab
system with equal color space, because that system includes physical,
physiological, and psychological aspects of the color phenomena
(Trussel, 1993).

The CIELab system has three parameters. Parameter L interpress
value (the quantity of light contained in the color, independent of
chromatic attributes), while the other two parameters, 2 and b, show

Specimen a-axis {(nm) c-axis (nm) Vo(nm’)
Zica 0.9425 (6) 0.6868 (4) 52.85 (8)
Stara Torina  0.9439 (9) 0.6887 (4) 53.10 (1)

chromatic properties of color. Parameter a interprets the balance
between green and red, while parameter b is a measure of the blue-
yellow balance in color. The values of the CIELab parameters
correspond to the abilities of an average observer to perceive colors.

For example, a color whose value is 60 seems twice as light to an

TABLE 4. Color differences relarive to the physical

observer than a color with a value of 30, independent of the physical

The distance between two colors in the CIELab system

difference AE units position AE units corresponds to the ability of an observer to differentiate colors. The

standard. properties of light.
Total Value Spectral Chroma
AE units )
Zita 8.82 782  -8.28 0.26
Stara Torina 12.49 743  -26.13 6.30

TABLE 5. ANOVA - Average value difference relative to the physical standard.

Source of Variation SS df MS F P-value F criteria

0.826957 1 0.826957 0.06529 0.800931
253.3176 20 12.66588
2541446 21

Between Groups 4.35125
Within Groups

Total

TABLE 6. ANOVA - Average color difference relative to the physical standard.

Source of Varnation SS df MS F P-value F criteria

Between Groups 7370711 1 73.70711 17.64562
Within Groups §3.54152 20 4.177076
Total 157.2486 21

0.00044 435125

TABLE 7. ANOVA - Average hue difference relative to the physical standard.

Source of Variation SS df MS F P-value F criteria

1752.659 1 1752.659 93.28198 5.66E-09 4.35125
3757766 20 18.78883
2128436 21

Between Groups
Within Groups
Total

TABLE 8. ANOVA - Average chroma difference relative to the physical standard

Source of Variation SS df MS F P-value F critena

200.0051 1 200.0051 65.79966 S5.93E-08 4.35125
57.30833 20 2.865416
2573134 21

Between Groups
Within Groups
Toual

distance between colors is measured in AE units, where the
difference of one AE unit represents a limit for discrimination
between two colors. As parameters a and b are not commonly used,

the results are interpreted in psychometric
determinants of color (value, hue, and
chroma), but using the metrics of CIELab
system.

Value is a parameter of color which
determines the quantity of light present in
color. Depending on value, we talk about
relatively light and dark colors. Hue is
related to the spectral position of color, and
indicates the part of the spectra which is
dominantly present in the color observed.
Commonly, this represents the name of the
color (blue, red, orange, greenish-yellow,
etc.). Chroma determines the purity of the
dominant color or the degree of saturation of
color.

Therefore, with higher chroma we can
easily recognize a dominant color, where
lower chroma indicates a more neutral color,
which is closer to gray, than high chroma. In
this article, value and chroma were
interpreted in AE units, while hue has been
shown as an angular position in the color
spectra.

Diffractograms were made, analyzed, and
compared in both test groups. The sizes of
unit cells were calculated by the least square
methods and reflections were indexed using
the LSUCR program. Statistical processing of
data was performed using analysis of
variance.
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RESULTS
Crystallographic analysis showed the con}Eosition of
soil from both cemetery sites. The sample soils were mainly
composed of quartz, feldspar, liscunes, pherphidites, and
traces of other ingredicnts. The values of the measurements
and the volumes of the unit cells of the dental enamel
crystals from Zi¢a and Stara Torina are shown in Table 3.
Diffractograms for both samples are shown comparatively
e e <" in Fig. 5. The results of the colorimetric analysis of both
# . . 1 groups of samples are given in Table 4. All values were
coo o see o b interpreted relative to the standard, Vita shade D3.
i bR L Analysis of variance showed that the average total color
SECrSE B ah differences from the physical standard vary significantly
© (P=0.00044) between the two samples (Table 5). The
\E i ) average differences in value relative to the physical standard
)WY v i%nM{*J' differ slightly between groups, but the results fack statistical
T %  significance (Table 6). However, the differences in hues
(Table 7) and chroma (Table 8) relative to the physical
standard are highly statistically significant.
The difference in the parameters of the clementary cells
(a- and c-axis) need not be a precise indication of true
relations of crystal dimensions. Possibly, the different crystals of enamel have in one case a shorter and wider habitus
than another, where the habitus is narrower and more elongated than the other. In such seemingly different crystals of
the enamel, the volumes of the elementary cells may be identical (Tihaéek-Sojo¢, 1996).
In order to determine the accuracy of the unit cell using the existing angles and measurements, the volume of the
enamel crystal unit cells was calculated according to the formula: V = 2’ ' ¢ - cos30%, where: V is the unit cell volume;
a is the a-axus of the unit cell; and ¢ is the c-axis of the unit cell.

DISCUSSION

Results of the crystallographic analysis of the enamel sample from Zica indicate that the volume of the unit cell is
close to the values characteristic for hydroxylapatite. These resuits closely match the values for hydroxylapatite from
the Table of Minerals, as well with the experimentally obtained data of Beevers and Joung and Elliot (Elliot, 1986).
Those results were obtained by assessing natural teeth. Therefore, we were not surprised that our values differ slightly,
and are closer than Elliot’s (1986) to those from the Table of Minerals (Duri¢, 1996).

The values of the volume of the unit cell of enamel from Stara Torina indicate the prevalence of chlorapatite.
Comparison of the Stara Torina unit volume (Table 3) with the values in Table 2 shows that the chlorapatite are more
similar than those of Zi¢a. The differences between our data and values published in the Table of Minerals (Fig. 7)
indicate that other minerals were also present in the sample. .

Comparing the diffractogram of soil with diffractograms of enamel from both cemetery sites, we concluded that no
ingredients from the soil, such as quartz, feldspars, liscunes, pherphidites, or traces of other eleroents, had been
incorporated into the enamel. Factors that determine the composition of the enamel could have been solely dietary
habits and water.

Some authors (Ferguson and Chestnut, 1978) disagree about the vitality of human dental enamel. A number of
articles deal with assessment of the enamel structure and the dynamic processes in it. One group of authors (Doi,
1986; Callens et al., 1986) assumes that enamel is alive because of intensive dynamic processes and the presence of
remineralization. In contrast, other authors (Carlstrom ct al., 1983) accent the isproportion of inorganic and organic
components of enamel. They argue that enamel probably cannot be considered alive because no other human tissue
has such a high percentage of inorganic components and a very low amount of water.

S0

v
440369

Fig. 5. Diffractograms of dental enamel from Zi¢a (solid line)
and Stara Torina (dotted line) sampies.

Joung and Elliot Table of Minerals
Beevers
Table of Mnerals | Experimentally
obtained data
obtained data : 4 Rl - 637 T8 528 53 531 532 533 534 535 536 537 538
828 5265 327 027 26 8285

Fig. 6. Zi¢a (black bar): comparison of values of unit cel} of Fig. 7. Stara Torina (black bar): comparison of values of unit
hydroxylapatite crysial from different sources. cell of chlorapatite crystal from different sources.
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Torina Vita Zita Stara
Torina
Fig. 8. Comparison of ranges of values for teeth from Ziéa, Fig. 9. Ranges of chromas for teeth from Zi¢a, Stara Torina, and the
Stara Torina, and the Vita shade guide. Vita shade guide.

Results presented in this article show differences between the enamel from two populations, caused by different
diet habits and water. Therefore, vital enamel must be subject to changes under the influences of various chemical
agents, both external and internal. This result argues that the dental enamel in our sample had once been alive.

Comparison of the color ranges of the teeth shows the similarity of the values in the two samples (Fig. 8).
Compared with the color range which represents the tooth colors of a modern population (Vita), the average value of
both groups of samples are higher than that of the Vita range. Moreover, the ranges in values of both groups overlap
the range of contemporary tooth colors (Vita), which means that shades with equivalent values can also be found in
the modem population.

Chroma of teeth from Zi¢a are completely within the range of chromas found in Vita, mainly covering its lower
segment. Colors of teeth from Stara Torina are of significantly higher chroma than those of Zi¢a. Some of chroma
were even beyond the maximum found in the referent shade guide (Vita) (Fig. 9.

The sample groups differ by hues. The range of hues of Vita is located in the part of spectra to the left of both
Zita and Stara Torina, with the range of hues from Zica situated between those of Vita and Stara Torina.

From the results of this study, the hypothesis that the composition of enamel affects the color of teeth has been
confirmed. The samples with a prevalence of chlorapatite had colors with completely different hues and significantly
higher chromas than did those with hydroxylapatite. However, the differences were not significant because of the sizes
of the samples.

CONCLUSIONS

The compositions of apatite crystal from dental enamel
of two populations of medieval Serbs differ from one
another. Pure hydroxylapatite occurs in the enamel from
Zita, whereas chlorapatite prevails in the enamel from Stara
Torina. No evidence exists that ingredients from the soil had
been incorporated into the enamel from either sample.

The color ranges of teeth from Zi¢a and Stara Torina
differ from one another in hues and in chromas. Hues of
teeth from Stara Torina are in the reddish-orange part of
spectra. Hues of Zi&a teeth are in the orange region and
closer to the hue range of modern teeth than that of Stara
Tornna. Yet, the Stara Torina sample had significantly
higher chromas than those from Zi&a.

The results indicate that ename] composition may have
an influence on the color of a tooth. The prevalence of
chlorapatite in enamel causes tooth color to be closer to red
and of higher chroma than teeth whosc enamel consists of
hydroxylapatite.

Fig. 10. Ranges of hues for teeth from Zia, Stara Torina, and
the Vita shade guide.
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DIAGNOSTIC CHARACTERISTICS OF HUMAN BITE MARKS: A REVIEW OF
SOLVED CASES

ROSANNE CARRERO

Department of Anthropology, Arizona State Umversity, Box 872402, Tempe AZ 85287-2402. U.SA.
ABSTRACT Despite their non-standardized documentation and interpretation, human bite marks are very useful in the
legal arena. A literature review of case histories was undertaken to search for some basic dental traits that characterize
bite marks successfully used to identify suspects in forensic cases. Information for eighteen cases indicated that the
two dental traits that occurred most frequently, diastema and malposition of teeth, were usually sufficient to identify a
suspect. The relative simplicity of these findings suggests questioning the necessity and cost-effectiveness of lengthy
and complex analyses in many forensic cases.

INTRODUCTION

Human bite marks have been accepted as evidence in courts in the United States since the 1870s. Their utility is
based on the distinctiveness of individual dentitions (Rothwell, 1995). The legal value of bite mark evidence lies not
only in its uniqueness, but also in its frequent occurrence in crimes. Bite marks are found on victims or perpetrators of
sex crimes, child abuse, assault, and homicide (American Board of Forensic Odontology, 1986).

Regardless of the specificity of bite mark evidence, many legal, clinical, and forensic authorities question its
accuracy. Sources of error can be numerous and vary with the many techniques (e.g., computer tomography scan,
scanning electron microscopy, dusting and various overlay and casting procedures, photographic techniques) used for
preservation and analysis. Training and verification of odontological expert witnesses is haphazard and non-standard.
Disagreement occurs even among respected authorities (Weigler, 1992).

The American Board of Forensic Odontology (ABFO) devised standards for bite mark analysis in 1986, but no
general agreement yet exists about national or international standards for bite mark comparison (Rothwell, 1995). The
ABFO system employs information about demographics of the victim, anatomical location and shape of the body
surface involved, the shape of the bite, and other soft tissue observations, such as the presence of abrasions and
lacerations. An important part of the system is the ABFO score sheet, a lengthy itemized list of tooth-by-tooth matches
between traits of the bite mark and the suspect's dentition. Discrepancies between the bite mark and the suspect’s
dentition are noted in three categories of “gross features.” These are presence of each tooth in the suspect and
consistent size, and consistent shape of arches. In addition, “tooth position” (in labiolingual position, in rotational
position, and in terms of spacing between tooth margins) and “interdental features” (e.g., mesiodistal and labiolingual
lengths of each tooth, distinctive curvatures of any teeth) are compared between the bite mark and the individual teeth
in the suspect. This format leaves a category for other features. With this scoresheet, the odontologist may score eight
or ten characteristics for each tooth in the suspect’s dentition (ABFO, 1986:386).

Despite some research showing great reliability (Rawson et al., 1986), much c¢riticism has been levelled at the
ABFO method for its scorecard style approach. Some experts have questioned the reliability of some of its criteria,
such as the measurements of the bite mark (Ebert, 1988). Other researchers could not reproduce the high reliability
reported by Rawson et al. (1986) when different techniques of evidence preservation were used (Rothwell, 1995).
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The ABFO systen of data collection, ponderous and detailed, is the only major standardization of bite mark
analysis. Despite the ABFO’s valiant 1986 effort and several interim revisions, the method is the subject of
controversy to this day.

Therefore, this study was the first step toward the development of a more sparse, easy, and standardized format that
will be more understandable and less controversial than that of the ABFO. This paper presents the results of an
analysis of dental characteristics commonly found in solved forensic cases involving human bite marks. Such an
analysis is uncommon in the forensic literature, which emphasizes case studies and technical reports rather than
attempts at generalization or standardization. Hopefully, the information will contribute to forensic and clinical
guidelines and protocols that will give investigations, evidence preservation, and training of forensic and clinical staff
increased uniformity, thoroughness, efficiency, and speed, especially for busy, over-burdened jurisdictions.

s .

METHODS AND MATERIALS

A retrospective review of bite mark cases was made in the forensic literature. Cases were accepted if the report
included a photograph, a diagram, or a thorough verbal desctiption of the bite mark. All cases from any state or
country and from any time period were included in this study if they fit the above criteria. The surveyed literature was
limited to books and journals in the various libraries of the Arizona State University.

The photographs, sketches, and verbal descriptions of the bite marks were scrutinized in order to determine the
visually obvious characteristics of the dentition, such as malposition, diastema, missing teeth, dental wear, and arch
shape. When a book or joumal had a photograph or an overlay of an appropriate bite mark, a description of the bite
mark traits was sought in the accompanying written text. The photograph and description of the bite mark were then
compared.

In some cases (Cases #2, #3, #6, #9, and #14), I added traits that were visible in an illustration, not noted in the
text. I accepted the author’s identification of the bite mark traits. I did not add more information than I could find by
looking at the illustration of the bite mark. For each bite mark, a list of traits was compiled. Table | contains a list of
these traits in the 18 bite mark cases reviewed.

The same kind of data was not available for all of the cases. Although the reports on all 18 cases included
photographs of bite marks, none of these photographs showed the same amount of detail. Some of the reports also
contained diagrams of some sort. The reports on cases #11 and #12 had diagrams made from overlays on the bite
marks. The accounts of cases #13 and #14 showed tooth imprints that had been dusted and lifted from the bite mark.
The description of case #18 included a simple schematic diagram of the teeth in the upper arch to show a diastema.
Some written description accompanied each report of a bite mark case. These descriptions varied from a short caption
to a four- to five-page long textual account. In other words, this study was done using data collected and presented in
many different ways. This use of non-standardized information brought about a loss of detail in some cases and
potentially contributed to sources of error for this study.

Counts and percentages were done based on the number of different traits and their occurrences. A trait was
defined as an unusual characteristic in a given tooth in the dentition. For example, a fracture of the upper right lateral
incisor and a fracture of the upper left lateral incisor were considered as two different traits. Diastemata between the
lower central incisors and between the upper central incisors were considered different traits, also. These various traits,
specific down to the level of the individual tooth/tecth affected, were sometimes grouped into larger categories, such
as fractures, diastemata, etc., for the purpose of discussion and generalization. A number of different traits (e.g.,
lingual displacement and fracture or rotation plus buccal displacement) can occur in a single tooth. In this situation,
the traits were counted as multiple traits (e.g., a rotated and buccally displaced canine showed two traits: rotation and
buccal displacement).

Traits, such as the presence of dental treatment (e.g., bridges, filings, crowns) and missing teeth, were considered as
localized traits. Other kinds of traits, such as wear and overall size, that similarty affected four or more teeth of all
types (e.g., affected molars and incisors or premolars and canines) were considered as a single generalized trait and
counted as one trait. Those traits that involved only one type of tooth (e.g., pitting of the canines, pegging of the
lateral incisors) were tabulated as a number of localized traits (e.g., pitting of the upper left canine, pitting of the lower
left canine), even if four teeth were involved. The rationale behind the decision to use these criteria was that one or
the other(s) of these individual traits could be used to distinguish dentitions. Traits were defined as non-overlapping
categories.

Occurrences of the characteristics and the number of different traits were counted and used to generate percentages.
Some data have been given as the percentage of the total number of traits; some, as the percentage of the total number
of cases; and some, as the percentage of occurrences. Complete tooth-by-tooth scoring of all traits was not possible for
most of the cases, because the typical bite mark involved only the anterior dentition. Also, some of the textual
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descriptions were less detailed than others. Some information was not given by the author and not visible to my
perusal of the photographs and texts. In this review, systematic scoring of all cases was not the goal. Instead, the study
concentrated on readily visible traits in illustrations and written descriptions.

RESULTS
General Trends

According to my observations, the 18 bite marks found in the literature review show 68 distinctive traits, involving
either a single tooth or multiple teeth. The number of occurrences of these 68 traits totalled 82 for the entire sample.
The average number of traits per case was 4.5 with a range of two to seven traits per case. Seven generalized traits
occurred in five (27.8%) of the cases. A\ll of these five cases also had localized traits. Table 1| has a list of the cases,
diagnostic traits of the teeth indicated by the bite mark, and locations of the bite marks.

Anatomical Location of Bite Marks

In this study, the anatornical location of the bite mark was given in only 15 of the 18 cases. Upper extremities had
the most bite marks of the study (five cases or 33.3% of the 15 cases), followed by the face (four cases or 26.6% of
the 15 cases), breast (three cases or 20.0% of the 15 cases), and the back (two cases or 13.3% of the 15 cases). One
case each involved the chest, scalp and head area, lower exwemities, neck, and abdomen. Two cases involved multiple
locations.

Maxillo-dental Features Reflected in Bite Marks

Arches

The bite was made by upper teeth alone in eight cases (44.4% of the total number cases). Lower tecth alone were
involved in only two cases (11.1% of the total number of cases). Evidence of involvement of teeth of both arches was
present in the remaining eight cases (44.4% of the total number of cases).

Arch shape was reported in only four cases (22.2% out of the 18 cases). The maxillary arch shape was used in two
cases; mandibular arch shape, in only one; and the shapes of both arch shapes in one case. The maxillary arch was
described as V-shaped by the authors (Karazulas, 1984; Bernstein, 1985) of the original references in two cases.
However, other than these details, no other information was given about the specifics of arch shape. In case #9, the
original authors (Jakobsen and Kaiser-Nelson, 1981) mentioned maxillary and mandibular arch shapes a factor in the
investigation. [ observed that the arches in this case were V-shaped aiso.

Malposition

The most commonly occurring trait was malposition. This category, divided into seven subgroups, affected ten
cases (55.5% of the cases) in this review. The seven sub-groups within the malposition category are: angulation or
tipping (the teeth were placed at some angle to the normal vertical orientation, such as tipped buccally or lingually),
displacement (tooth was positioned outside of the usual arc of the dental arcade, such as buccal or lingual to the arch),
overlapping (with or without angulation), rotation, angulation between teeth (adjacent teeth were appropriately aligned
in the dental arch but did not meet one another at an angle, such as winging of the incisors), and mild misalignment
(very minor displacement from a perfect arch but without significant displacement or angulation of either type), and
mesial drift.

The average of malposition in the ten cases was 2.1 malpositions per case with a range of one to four occurrences
per case. These 21 characteristics accounted for 25.6% of the 82 trait occurrences in this review.

Forty percent of the malposition traits were lingual or buccal displacements of teeth. Four rotation traits occurred in
three cases. These three cases accounted for 16.7% of the total number of cases in the study, and the number of
rotation traits, 7.3% of the total number of different traits in the stady. Angulation and overlapping occurred in three
cases each (cach trait 16.7% of the cases). Mesial drift occurred in a single case. Only one case (#3) involved three
categories of malposition (overlapping, displacement, and angulation). Some cases had two or more types of
malposition each. In many cases, more than one type of malposition involved one tooth. For example, a tooth was
buccally displaced and also overlapped its neighbor (case #3) or was displaced and rotated (case #15).

Diastemata

Diastemata accounted for ten different traits or 14.7% of the traits identified in this study (Table 1). Diastemata
made up 20 of the 82 trait occurrences (24.4%) and occurred in seven out of the 18 cases (38.8%). The average
number of diastemata per case was 2.8 and the range, one to five diastemata per case. Of the seven diastema cases,
three (42.8%) had a single diastema. Three cases involved four diastemata, and one case, five. The most commonly
occurring diastema was that between the upper central incisors. This trait occurred five times and accounted for 25.0%
of all diastema occurrences. Yet lack of a diastema was a critical trait in case #18. This case was not included in the
tally of diastema cases.
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Table 1. Characreristics of the dentitions responsible for the bite marks and the locations of the bite marks in this review,

Case Diagnostic characteristics of the teeth as indicated by the

# Teeth Generalized Missing Bite

#  bite mark Arch  Involved  Traits  Teeth Location Reference
! Diastema between upper central incjsors upper 2 Breast Harvey
Diastema between lower central incisors lower 2 (1976)
Diastema between lower right ceatral and right lateral lower 2
incisors
Diastema between lower right lateral incisor and canine  lower 2
2 Diastema between lower central incisors lower 2 Scalp, Harvey
Dijasterna between lower left ceniral and left lateral lower 2 forehead, (1976)
incisors lower 2 arm
Diastema between lower right fateral incisor and canine  lower 2
Diastema between lower left lateral incisor and canine lower 2
Unusual shape and location of the apex of the lower lower 1
right canine
Unusual shape and location of the apex of the lower lower 1
teft canine
Fracture of lower Jeft central incisor ]
3 Malposition: angulation between lower right centra) and  lower 2 Not given  Vale
lateral incisors (1983)
Malposition: buccal displacement of lower right central  lower 1
INC1SoYr
Malposition: overlapping of lower right central and right lower 2
lateral incisors
4  Pitting on upper right canine upper 1 Breast Harvey
Pifting on upper left canine upper 1 (1976)
Pitting on Jower right canine lower 1
Pitting on lower left canine lower 1
Fracture of upper Jeft central incisor upper 1
Fracture of upper ieft lateral incisor upper 1
5  Flat edge wear on upper and lower teeth due to grinding upper, ? yes Cheek Harvey
Jower (1976)
Wide diastema between upper central incisors upper 2
6  Missing upper right lateral incisor upper i 1 Back  Whittaker
Missing upper right canine upper 1 1 and
Malposition: angulation between upper left lateral incisor upper 2 MacDonald
and left canine (1989)
Deep sagittal sulcus between buccal and lingual cusps of upper 1
upper left second premolar
Malposition: labial displacement of lower right central lower 1
incisor
Malposition: labial displacement of tower left canine lower 1
7  Mandibular arch shape lower 4 Wrist  Whittaker
Malposition: angulation between upper central incisors ~ upper 2 and
MacDonald
(1989)
8  Large size of upper central incisor upper L Breast  Whittaker
Malposition: buccal rotation of upper right central upper 1 and
incisor MacDonald
Unusual curved shape of incisal edge of upper right upper 1 (1989)
central incisor
Unusual shape of lower right lateral incisor due to lower 1
metal-backed crown
Matposition: slight rotation of lower right canine lower 1
9  Arch shape (V-shaped according to observation in this  upper Back  Jakobsen
study lower and Kaiser-
Greatly increased wear on all incisors and canines upper, 12 Yes Nielson
lower (1981)
Large lingual cusp on upper right first premolar upper 1
Large lingual cusp on upper left first premolar upper !
Malposition: lingual displacement of lower right central  lower 1
Imcisor
Malposition: buccal displacement of Jower right lateral  lower 1

incisor
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TABLE 1. Continued,

Case Diagnostic characteristics of the teeth as indicated by the #Teeth Generalized Missing Bite
#  bite mark Arch lavolved  Traits  Teeth Location Reference
10  Peg-shaped upper right lateral incisor upper 1 Chest, Irons, et al.
Peg-shaped upper left lateral incisor upper i knee (1983)
Diastema between upper central incisors upper 2
Diastema between upper right central and lateral upper 2
incisors
Diastema between upper left central and lateral incisors  upper 2
Diasterna between upper right lateral incisor and canine  upper 2
Diasterna between upper left lateral incisor and canine upper 2
11 Missing upper right lateral incisor upper 1 \ Arm  Wesl et al.
Malposition: mesial drift of upper right canine upper 1 (1990)
12 Diastema between upper right central and lateral upper 2 Cheek West et al.
incisors (1990)
Diastema between upper left central and lateral incisors  upper 2
Diastema between upper right lateral incisor and canine  upper 2
Diastema between upper left lateral incisor and canine upper 2
Shape of teeth all Yes
13 Shapes of biting edges of all upper teeth upper all Yes Not Rao and
Shapes and sizes of upper premolar and molar cusps upper 10 Yes given  Souviron
Diastemna between upper central incisors upper 2 (1984)
14  Malposition: anterior overlapping of upper left central upper 2 Not Rao and
over upper right central incisor given  Souviron
Malposition: buccal protrusion of upper left central upper 1 (1984)
incisor
Shapes and sizes of incisal edges of alt upper incisors upper 6 Yes
and canines
Shapes and sizes of upper molar cusps upper 6 Yes
Missing upper right second premolar upper i 1
Missing upper left second premolar upper 1 1
15 Malposition: rotation of upper right lateral incisor upper 1 Nose  Vale et al.
Malposition; rotation of upper left lateral incisor upper 1 (1976)
Malposition: lingual displacement of upper right lateral  upper 1
incisor
Malposition: lingual displacement of upper left lateral upper ]
incisor
Diastema between upper central incisors upper 2
16 Missing upper left lateral incisor upper 1 i Forearm Berustein
Fracture of upper right lateral incisor upper 1 (1985)
Fracture of upper left canine upper 1
Fracrure of uppes left premolar upper i
Sharp edge of lower cight lateraf incisor lower 1
Sharp edge of lower right canine lower 1
17 Unusual V-shaped maxillary arch upper 6 Abdomen Bernstein
Malposition: rotation of upper left central incisor upper 1 (1985)
Malposition: rotation of upper left lateral incisor upper |
Large sharp upper right canine upper 1
18  V-shaped maxillary arch upper 6 Arm  Karazulas
Malposition: overlapping of upper central incisors upper 2 (1984)
Lack of diastema between upper central incisors upper 2

Generalized means that four or more teeth were involved. "Dusting technique” was applied in cases 13 and 14.
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Diastema and malposition appeared together in only one case (5.5%) in the review. One or both types of traits
(diasterna and malposition) occurred in 16 out of the 18 cases (88.9%). Only two cases (#4 and #16) lacked diasterna
or malposition. These two cases had twelve other trait occurrences, an average of six per case, above the overall case
average of 4.5 occurrences in this study.

Of the 16 cases which involved diasterna, malposition, or both traits, 14 cases also included one or more additional
traits {range of one to three other traits). Yet, as mentioned above, the two traits occurred together in only two cases.

Other Localized Traits

Six fracture traits were noted in this study and accounted for 8.8% of the traits. These dental {ractures were
reported in only three cases (16.6%). Five traits (7.3%) involved various missing teeth in four cases (22.2%) in the
review. One trait, a mlssmg upper right &ateral incisor occurred in two cases (#6 and #]1).

Both fractures and missing teeth occuned in premolars as well as in the anterior dentition. The involvement of the
premolars seems to be a distinction from malposition and diastemae. In two of the three fracture cases, more than one
fracture occurred in each dentition. In half of the cases (two cases) with missing teeth, more than one tooth was
missing from the dentition

Dental therapeuucs such as crowns, fillings, and prostheses occurred in only one (5 5%) case. This finding did not
fit my expectation, given the prevalence of major dental work in much of the population. However, dental prosthetics
may reflect demographic, economic, and cultural factors.

Additional localized traits in this review included peg-shaped teeth (two traits involving upper lateral incisors) and
canine pitting (four traits, one trait involving each of the four canines in one dentition). Each of the traits occurred in
only one case.

Tooth and Arch Size and Shape

Consideration of overall tooth and arch size and shape is part of every forensic bite mark case. In three (16.6%) of
the cases reviewed, the authors specified the general size andjor shape of teeth as factors in their analyses. General
considerations of both size and shape were involved in two (11.1%) cases, while consideration of general shape alone
was important in a single (5.5%) case. Specific size criteria were not given by the authors in these cases. If an author
mentioned shape or size, the feature was included in this study, but details were not clarified beyond those given.

Size or shape of an individual tooth were imporiant traits in three (16.6%) cases. Case #2 had an unusual shape and
location of the curved crown apex of a canine. Case #8 involved a very large upper lateral incisor. Case #17
demonstrated the large size of an unusually sharp upper canine.

Occlusal Surtace Abnormalities

Abnormalities of the occlusal surface were noted in six (33.3%) of the cases. These traits included wear, sharp
edges of biting surfaces, and unusual cusp shapes. Features of the molar or premolar cusps were demonstrated in four
(22.2%) of the cases, including the two very detailed cases in which the fingerprint dusting technique was used. These
four cases represent 22.2% of the 18 cases but account for 57.0% of the occlusal surface findings.

Wear was an important character in two cases. Grinding wear affected the upper and lower teeth in case #5. All
incisors and canines in case #9 were more worn than the rest of the dentition.

The dusting technique used in cases #13 and #14 gave a great deal of information about the biting surfaces of the
anterior teeth and the molar and premolar cusps. The large amount of overall detail made possible by this technique
put these two cases well above the level of information obtainable in the other 16 cases in this study. Due to the vast
amount of relatively minute observations that could be made on the cusp surfaces and biting edges in these two cases,
I could not enumerate specific traits. I included these very detailed cases under general traits (i.¢.,0verall size and
shape of teeth).

In contrast to cases #13 and #14, four other cases displayed occlusal abnormalities in individual teeth. Case #6 had
a very deep sagittal sulcus on an upper second premolar. Case #9 had very large lingual cusps on both upper second
premolars. Case #8 had an unusual, curved shape to the incisal edge of an upper incisor. Case #16 had especially
sharp edges on the lower right lateral incisor and canine.

DISCUSSION

Standardization of Bite Mark Analysis

The previous sections have presented a compilation of simple, easily identifiable dental traits that were reported in
successfully prosecuted investigations involving bite marks. The goal of this study was the application of the patterns
of trait occurrence to a protocol of bite mark analysis in order that frequency information could become the basis for a
relatively simple and systematic approach of dental traits associated with bite marks.

Review of these 18 bite mark cases supports a non-nurnerical approach to the early stages of forensic bite mark
analysis, because all of these cases had characteristics that were casily recognized by a newcomer to the subject and
no measurements were reported. Though no actual measurements were taken, some cases did involve size of certain
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dental structures. Two cases involved the large sizes of one tooth relative to its antimere (cases #8 and #17) and one
case utilized the large size of the premolar lingual cusps. The detailed cases #13 and #14 showed information about
the size of all of the teeth. In the four cases that involved the dental arches, shape rather than size was the pivotal
factor. The results of this review seem to indicate that dental measurements may not be necessary in every analysis
and should be reserved for cases that are not amenable to simple interpretative methods. )

When discussing standardization of forensic bite mark impressions, one must consider the ABFO's effort to be a
foundation and a landmark. The ABFO protocol is complicated, but has a major advantage: a high degree of
reliability. Hundreds of forensic odontologists used the ABFO format to evaluate a series of experimental bite mark
impressions, photographs, and models from solved cases. One study (Rawson et al., 1986) showed a high degree of
inter-observer concordance among experts, as well as various degrees of matches between bite marks and biters’
dentitions. Rawson et al. (1986) indicated a high degree of reliability of the ABFO scoring technique when looking at
the range of scores, 90% confidence values, and mean scores from many interpreters.

Unfortunately, other researchers could not reproduce the high confidence level of this thorough, systematic study.
Rothwell's (1995) review summarized some studies that showed high rates of inaccuracy by multiple odontologists
who participated i controlled studies of bite marks in various media. Rawson's (1986) study did not really address the
reliability of these guidelines under the variable conditions of everyday forensic procedures.

A number of the variables in the ABFO protocol, such as tooth absence, arch shape, incisal edge abnormalities,
rotation, and displacement, are represented in this review. The ABFO guidelines demand many measurements of tooth
size but are not nearly as precise about other traits. This review fleshes out the category of “other distinctive features”
much more thoroughly than the ABFO scoring form.

Interpretation of bite marks according to some untform routine protocol seems useful in terms of collecting,
comparing, and presenting data. However, many factors in the biting event itself may make standardization difficult.
Many researchers voice concems about the skin’s ability to distort bite marks through movement, stretching, or
buniching. Movement of extremities may change the shape of bite marks due to skin position variations of up to
several centimeters along Langer’s Lines (normal lines in the skin due to subcutaneous tissue and skin surface tension)
(Harvey, 1976). Facial or neck bites may be affected by the victim’s jaw movement (case #12) (West et al., 1990).
Also, shape, size, and clarity may change according to the struggling movements of the victim or the biter’s
mandibular movement during the infliction of the injury (Fumess, 1981; Sperber, 1990). The mechanisms of both
suction and tongue thrust can change the skin position and tension so much that bite marks can vary considerably,
even to the point of showing lingual tooth surface markings and tongue impressions (Beckstead et al., 1979; Sperber,

1990). The effects of biting through clothing are poorly studied.

Individuality of the Dentition

This paper presents a simple analytic approach and arrives at some very basic information on trait frequencies in
successfully identified bite mark cases. Yet, the overall dentition is not necessarily simple, and many dental traits did
not occur in this study. Possibly, simple analyses lack so much specificity that features of multiple dentitions could be
consistent with a basic series of traits, such as those discussed in this study. This concern leads to the subject of the
individuality of the dentition.

The uniqueness of the individual dentition is assumed in the Jegal cases. Rawson et al. (1984) examined this issue
to determine the validity of this very basic assumption. These workers estimated the probability of exact matches in
the degree of rotation among the upper and lower anterior teeth of 397 individuals. A match was consideration of
involvement of the same rotations in six out of the twelve anterior tecth. One of the assumptions was that all types of
rotation were equally likely to occur. Given that dental traits are heritable, this might not be a valid assumption within
certain populations, such as a number of family members who might be suspects in a given bite mark case. Yet,
Rawson and his group (1984) found no statistically significant indicators of sex or race in their distribution of tooth
positions. They calculated that the probability of even five teeth having exactly matched rotations was so high that the
ratio involved a denominator larger than the population of the world (Rawson et al. 1984).

Another study (Sognnaes et al., 1982) of dental uniqueness involved computerized comparisons of standardized bite
marks made by five pairs of monozygotic (MZ) twins. Assuming that MZ twins are likely to have the highest possible
genetic similarity, their bite marks should be the most similar of any possible pair of people. However, computerized
comparisons involving rotation showed that even identical twins were dentally distinctive.

The results of these two studies (Sognnaes et al., 1982; Rawson et al., 1984) lead to the observation that individual
dentitions are distinctive enough to be identified by a simple series of common traits and by the general considerations
of tooth size and shape. Both of the studies also reported one of the two most common traits found in this review,
malposition, as their sole criteria. Addition of data for diastema should add power to the analysis.
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Sources of Error

One major source of potential error in this analysis was small sample size. Certainly, this small sample limited the
use of statistical methods. Additionally, the small sample size might not be representative of successfully concluded
forensic cases.

Distortions of bite mark photographs in books, journals, or photocopies were other sources of potential error. The
variable degrees of photographic and written information in each of the 18 cases also could have had an impact on the
accuracy of the results of the study. This lack of standardization of original data made my study an uncontrolled one,
and possibly subject to greater error than a study using standardized criteria.

Experts systematically use multiple points of correspondence in any bite mark to exactly match shapes, sizes, and
locations of teeth. This complicated process was outside of the realm of this paper and the skills of this reviewer.

The sample used in this study was not random because only solved and published cases found in the Arizona State
Unijversity libraries were used. The sample was also not standardized with respect to forensic technigque. The eighteen
case reports reflect differences in sensitivity and specificity due to the wide vartety of techniques used in evidence
collection, photography, casting, overlay, and tracing.

CONCLUSIONS

The results of this study suggest that a relatively simple protocol of dental trait analysis may be successfully used
in the preliminary phases of the majority of forensic bite mark cases. This protocol is simply the comparison of the
bite mark and the suspect’s dentition in terms of the basic traits that occurred in this study. The review demonstrated
the importance of dental malposition and diastema pattern as useful traits for bite mark interpretation. These characters
occurred in relatively high frequencies and could easily be identified. The ABFO scoresheet lists these two traits under
their “tooth position” category, which included traits of rotation, labial or lingual displacement, and diastemae
("spacing between the adjacent marking edges”) (ABFO, 1986:386). The scoresheet condenses other kinds of
malposition noted in this study (e.g., angulation and overlapping) into the category of “rotational position” and puts
the malposition trait of tipping into “vertical position of toothfocclusal plane matches” (ABFO, 1986:386).

Other traits that occurred in low frequency in this study, such as arch shape, fractures, dental work, pitting, and
wear might also be critical, either singly or in combination, in any given case.

This series of dental traits may also be considered an addition to the ABFO outline as an enbanced scorecard of
“other distinctive features.”

This protocol of comparison of simple dental traits in the bite mark with those in the dentition of a suspect may
eliminate the need for dental measurements, if dentitions do not match the bite mark. This method seems most suitable
for ruling suspects out of an investigation. If a suspect’s dentition is compatible with features of a bite mark according
to this basic protocol, a thorough analysis, such as the full ABFO scoresheet and work up should be done.

The conclusions of this study do not advocate changing the current ABFO scoring technique at this time. Research
of larger samples than the one analyzed here may lead to modification and streamlining of analytic techniques after
large-scale studies have been done. Future work should: 1) consist of studies of large bite mark samples, 2) be
obtained and preserved using standardized techniques, 3) compared with cases in which the bite marks were and were
not useful in eliminating or implicating suspects, and 4) interpreted by the same, experienced forensic odontologists.
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AN UNUSUAL TALON CUSP

TRIONA MC NAMARA .

Regional Orthodontic Department, St. James's Hospital, Dublin 8 Ireland

A 13 year-old male Caucasian presented for routine orthodontic treatment. He had a Class I division 1
malocclusion with significant crowding in both mandibular and maxillary labial anterior segments of the dentition. He
had no significant medical history. Marked tubercles of Carabelli were noted on the maxillary first permanent molars.
The mandibular right second molar was infra-occlusal and a facial talon cusp was noted on the permanent left
roandibular central incisor (Fig.l1).

As the facial talon cusp of the mandibular incisor would prevent a
proper reduction in overjet and ultimately interfere with the
occlusion, the orthodontic treatment plan decided upon was
extraction of this tooth, in addition to extraction of three of the first
premolars. Uneventful fixed orthodontic appliance therapy is now
underway.

The facial Jocation of this talon cusp is unusual. The affected
incisor tooth is currently being investigated to assess the extent of
its pulp chamber.

The aetiology of talon cusps is unknown. However, the feature is
thought t0 be a combination of genetic and environmental factors
- ¢ (Davies and Brook, 1992).

Fig. L. ‘Facial' 1alon cusp on a perraanent mandibular In the cases that I have found in the literature, talon cusps
left central incisor (arrow). occurred most commonly on permanent incisors, 90% in the
maxilla, with the maxillary lateral incisor the most commonly
affected (Rismah, 1991). They have been reported primarily in the secondary dentition, though rccent cases involving
the primary maxillary incisors have been reported (Chen, 1986; Meon, 1990a,b; Rusmah, 1991). Males were more
commonly affected than females, with racial variation reflected by a predominance of the feature in the Chinese
population (Davies and Brook, 1992). The facial talon cusps usually occurred in single cases (Pledger, 1989; Meon,
1990a; Acs, 1992) or a few individuals (Meon, 1990b; Harris and Owsley, 1991). Talon cusps have been reported as
an isolated finding (Chen, 1986) or in association with other dental anomalies such as shovel-shaped incisors, peg-
shaped lateral incisors, unerupted canines, three-rooted mandibular first molars, impacted mesiodens, and odontomes

(Davies and Brook, 1986; Acs, 1992). Syndromes associated with talon cusps include Mohr syndrome, incontinenta
pigmenti achromians, and Rubenstein-Taybi syndrome (Tsutsumi, 1991; Acs, 1992).

The example of the talon cusp shown in Fig. 1 differs from most of the examples in the literature. It occurs on the
facial aspect of a mandibular permanent central incisor of a Caucasian, who lacks the anomalies and syndromes
associated with published cases. Therefore, 1 am seeking comments from readers on the facial talon cusp shown in
Fig. 1. Personal findings, bibliographic references on other cases of facial talon cusps, and information about the
aetiology of this anomaly also would be greatly appreciated.
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ANNUAL MEETING OF THE CANADIAN ASSOCIATION FOR PHYSICAL
ANTHROPOLOGY

STEPHEN C. REICHARDT

Deparrment of Anthropology, Arizona State University, Box 872402, Tempe AZ 85287-2402, U.S.A.

The Canadian Association for Physical Anthropology (CAPA), in conjunction with the North Eastern Forensic
Anthropology Association (NEFAA) held their annual meetings in Kingston, Ontario, Canada between October 31 and
November 2, 1996. These were coordinated by Nancy Ossenberg and Lynda Wood (Queen’s University) and Deborah
E. Gustavsen (University of Windsor). Although presentations represented a wide range of anthropological sub-
disciplines (primatology, ecology of human health, primate evolution, odontology, skeletal biology, paleopathology,
and forensic anthropology), this report deals with odontology.

Nancy Lovell (University of Alberta) began the odontology session with a paper entitled Patterns of Enamel
Hypoplasia at Ancient Mendes, Egypt. Dental remains of 50 individuals from this site were examined by her for
hypoplasia. Different patterns of enamél defects were found in the permanent and deciduous teeth. Linear enamel
hypoplasia and enamel pits were found in the permanent teeth, although both never occurred in the same individual.
The deciduous teeth exhibited enamel pits only. Lovell found that only the permanent canines displayed more than one
lesion per tooth, with a mean of 1.3 defects per affected tooth. Though not statistically significant, her results indicate
females exhibit more enamel defects than do males.

Next on the agenda, was a paper by Marion A. Maar (McMaster University) titled Metric and Morphological
Relationships of the Denrition and Cranio-Dental Allometry of the Skeletal Population at Altenerding, Germany. Her paper
investigated size and shape relationships within the hurnan dental and facial complex. Her results were based on a
statistical summary of dental and cranial metrics together with dental morphology of 175 individuals. Using allometric
regression analyses Maar found that individual tooth size is more influenced by the size of other teeth in the same arcade
than by jaw or face size. Maar’s analysis also indicated that large viscerocranial bones are associated with larger teeth, yet
Jarge crania have proportionately smaller teeth than smaller crania. Maar hopes that her research will belp us to better
understand the biological mechanisms responsible for the trend of dental reduction in hominid evolution.

Charles Fitzgerald (McMaster University) presented a paper titled Interpreting Growth and Development from the
Microstrucrural Markers of Enamel and Dentine. Fitzgerald reviewed the evidence to support the contention that the
histological microstructures of enamel and dentine can be used to accurately reconstruct the developmental and
chronological history of teeth,

Another paper, A Dental Health Analysis of the Altun Ha Maya: Examining Enamel Hypoplasia and the Weaning
Hypothesis, was presented by Rhan-Ju Song (Trent University). The dental health of 276 prehistoric Maya individuals
from Altun Ha, Belize, was examined. Rhan-Ju's research emphasizes enamel hypoplasia, but hypocalcifications,
caries, calculus and attrition were also considered in his presentation. Rhan-Ju's resuits indicate a well-buffered fetal
and infant population, with relatively few mothers experiencing heaith or dietary stress during pregnancy, yet a high
level of physiological stress affected children between three and four years of age. Rhan-Ju argued that differential
ename] structural sepsitivity was an important factor in enamel defect distribution. Also, weaning could not be
confidently inferred by hypoplasia in the Altun Ha Maya. Instead, Rhan-Ju feels that the high hypoplasia frequency in
this population may be the adaptive response to the site setting, which is notable for high settlement density and
ecological instability, rather than due to dietary factors.

Tracy L. Prowse (McMaster University) and Nancy C. Lovell's presentation, Biological Affinities at Nagada,
Egypt: Concordance of Cranial and Dental Nonmetric Traits, contained an analysis of cranial nonmetric traits in three
Nagada skeletal populations. The conclusions confirmed the results of a recent nonmetric dental morphological study.
Their findings indicate that cranial and dental nonmetric data independently support the hypothesis that individuals
from the elite cemetery at Nagada were biologically distinct from those found in the other two non-elite cemeteries.
Results of comparison of the elite, pooled non-elite, and three other Nile Valley samples showed that the Nagada
samples are closely affiliated with the sample from Lower Nubia. Archaeological evidence of extensive trade contacts
between Upper Egypt and Nubia, and the results of their analysis suggest that these relations may reflect biological
affinities.

John T. Mayhall (University of Toronto) and Ikuo Kageyama (Nippon Dental University School of Dentistry)
presented a paper, Tooth Wear: A Comparison of Three Quantitative Methods. Both workers think that subjectivity is
inherent in qualitative tooth wear assessment methods. To help alleviate this problem, they compared three methods of
quantitative assessment of tooth wear: 1) a method proposed by Tomenchuk and Mayhall; 2) a procedure using the
same techniques as the first except with a narrower contact point than the first; and 3) a method that utilizes motre
contourography and digital image analysis. In a longitudinal study of young Australian aborigines, Mayhall found that
the moire/digital image method allowed for an accurate estimation of the amount of tooth material lost per year. This
method and the “improved” depth method yielded depth measurements that were very similar to one another, thus
allowing the use of the depth gauge alone to determine the amount of tooth material lost in a particular class of tooth.
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Mayhall and Kageyama argued that these methods have the advantage of allowing wear determinations in samples
where subjective methods have been ineffective (stone casts and teeth exhibiting wear without exposed dentine).

The date and location of next year's meetings have not been finalized. I will make an announcement in an
upcoming newsletter once [ know this information. I highly recommend the CAPA and NEFAA meetings for anyone
interested, or working in anthropology. They are not only well organized and cover a wide range of topics, but are
small enough to allow everyone to become acquainted.

BOOK REVIEW

China. Hominid Remains, an Up-Date - No 7. Edited by Wu Rukang and Wu Xinzhi. General editors R. Orban and D.
Roels, Bruxelies, Belgium: Laboratory of Anthropology and Human Genetics, Université Libre de Bruxelles. 1994.
105 pp.

CHINA is the most recent addition to the updating of CATALOGUE OF FOSSIL HOMINIDS (Oakley and
Campbell, 1967; Oakley et al., 1971, 1975). The book reviews and adds new information to that originally reported by
Limbrey (1975) in Part I of the series (Oakley et al., 1975).

The book has data for 62 sites, an increase of 44 sites over the 18 listed in Limbrey (1975). Four sites, Hong
Kong, Hsiatsaowan, Keiyuan, and Peking, have been omitted from the update. Especially interesting to dental
anthropologists is that 35 (72.9%) of the 44 new site reports have listings of one or more teeth. Moreover, updated
information, especially about publications, has been published for 13 (92.9%) out of the 14 sites listed in both
Limbrey (1975) and in CHINA.

The textual format of the book is similar to that of the original series. Under each site catalogued is a listing of
information, such as location, hominid remains, and bibliographic references. CHINA and the preceding six books in
the updated series have a major a improvement over that followed in the three volumes of CATALOGUE OF FOSSIL
HOMINIDS: the placement of a textual heading over each item in the outline of data for each site. The headings for
the data in the books of the original series had been numerically coded, with the codes explained in the introduction.
Thus, the reader no longer has to remember the meaning of 18 codes in order to understand the information.

Although CHINA js a small book (14.75 by 20.67 mm, 105 pages) and is bound in paper, it a valuable research
tool for those whose work concemns prehistoric materials. 1 heartily recommend CHINA to DAA memnbers as an
addition to their own libraries. I also suggest that members encourage their institute or university library to purchase
this book. Interested individuals may contact Rosine Orban at her address in the DAA membership list.

LITERATURE CITED
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A.M. Haeussler
Deparmment of Anthropology, Arizona State University, Tempe, Arizona
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Annual Business Meeting

The annual business meeting of the Dental Anthropology Association (DAA) will take place on Thursday, April 3,
1997, from 6:30 to 7:30 pm. The site of the meeting is the St. Louis A room in the Adams Mark Hotel, St. Louis,
Missouri, U.S.A. Two items on the agenda are the election of a secretary-treasurer and a vote on a proposal to modify
the name of the newsletter.

Stephen C. Reichardt (B.A., Arizona State University) has been nominated to serve as secretary treasurer for the
1997-1999 term. Reichardt is presently completing his M.A. thesis at Arizona State University. His topic is the
biological history of the Iroquoian populations of southern Ontario, Canada.

The proposal to modify the name of the newsletter involves changing the name of the DAA publication from the
Dental Anthropology Newsletter (DAN) to Dental Anthropology. The reason for the name change is that the scope of
materials published in DAN presently exceeds that of a newsletter. However, the format of Dental Anthropology
would continue to have a section, Dental Anthropology Newslerter, with news of DAA members and disciplinary
matters of interest to them.

The DAA business meeting is being held during the annual meetings of the American Association of Physical
Anthropologists (AAPA) (April 2-5, 1997, in the Adams Mark Hotel, St. Louis, Missouri, U.S.A). Individuals who are
not members of the AAPA, but who wish to attend the AAPA sessions, can contact Charles Hildebolt (address in the
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DAA membership list at the end of the newsletter) or register at the site. No registration is needed for people wishing
to attend only the DAA business meeting. Persons wishing to stay overnight in St. Louis can obtain special rates at the
Adams Mark Hotel by mentioning the AAPA when they make their reservations.

News of DAA Members

Phillip V. Tobias (Paleo-anthropology Research Unit, University of the Witwatersrand Medical School) will
receive the Charles R. Darwin Lifetime Achievernent Award at the Annual Meeting of the AAPA. The award was
established in 1992 and recognizes distinguished members of the AAPA, who have demonstrated a lifetime of
commitment to Physical Anthropology through their scholarship, training, and service to the AAPA.

Vladimir Anatolevich Dremov (Tomsk State University, Tomsk, Russia) died on March 22, 1996. Dremov’s
work focused on the skeletal and dental anthropology of the early peoples of Western Siberia. Dremov was director of
the Laboratory of Physical Anthropology of the Laboratory of History, Archaeology, and Ethnography of Siberia at TGU.

The first Albert A. Dahlberg Dissertation Support Grant has been awarded to Dawnie Wolfe Steadman
(University of Chicago). Steadman is using metric and non-metric cranial traits to examine population movements of
three temporally sequential cultures of Amerindians est-central Illinois (Late Woodland, Mississippian, and Oneota).
DAA members who wish to contribute to this fund, which supports University of Chicago Department of
Anthropology students in the dissertation writing phase of their work, may contact Russell Tuttle, Department of
Anthropology, University of Chicago, 1126 East 59th Street, Chicago, IL 60637.

Lassi Alvesalo (University of Qulu) will serve as President of the 11ith International Symposium on Dental
Morphoiogy. Meetings will be held from August 26 to 30, 1998, in the Institute of Dentistry, University of Oulu,
Finland. Interested individuals may contact Alvesalo at the address given in the Membership List at the end of the
newsletter.

Dental Anthropology Newsletter

Materials for the next issue are due April 20, 1997. The format generally follows that of the American Joumal of
Physical Anthropology. Manuscripts must be submitted as printed text. Especially welcome are manuscripts
accompanied by disk (IBM format) containing the files. The newsletter uses Word Perfect® for DOS, but can import

text from Microsoft Word® and other versions of Word Perfect®.

Select List of Dental Anthropological Presentations at the AAPA Meeting April 2-5,
1997*

APRIL 3, {996

BIOARCHAEOLOGY IN NORTHERN FRONTIER NEW SPAIN: THE CASE OF LA FLORIDA

9:00 Enamel hypoplasias and evidence for stress in north Florida. D.L. Hutchinson

9:15 Pattemns of growth perturbation in La Florida: Evidence from enamel microstructure. S.W. Simpson )
9:30 Microscopic evidence of anterior and posterior tooth use in native populations from Georgia and Florida. M.F. Teaford, et al,

PRIMATE EVOLUTION

8:45 Contour mapping as a new method for interpreting diet from tooth morphology. D.N.O. Reed.

9:15 Molar size sequence and metric size variation among early Miocene cercopithecoids. E.R. Miller, D.T. Rasmussen, et al.
10:45 Histological study of Proconsul teeth from Rusinga Island, Kenya. A.D. Beynon, ct al.

11:00 The anterior lower premolar in catarrhine evolution. C.A. Robinson and T.Harrison

SKELETAL BIOLOGY IT: POSTERS (8:30 am-12:00 pm)
10. Spontaneous cleft palate in a newborn gorilla (Gorilla gorilla gorilla). J.R. Sicbert, et al.

EARLY HOMINID EVOLUTION: CRANIODENTAL AND POSTCRANIAL ANALYSES
1:00 Reevaluaton of hominoid enamel thickness. D.G. Gantt, et al.
1:15 Patterning of enamel thickness in the postcanine dentition of A. africanus, P. robustus and early Homo irom South Africa.
G.T. Schwartz

APRIL 4, 1997
PRIMATE EVOLUTION FROM ARCHAEOLEMUR TO THE MESOLITHIC. POSTERS (8:30 am -12:00 pm)
1. Diet, dental eruption and dental variation ip Archaeclemur specimens from northwestemn Madagascar, C.V.M. Simons
3. Paleocene and Eocene primates and other fossil mammals from the Great Divide Basin, SW Wyoming. RL. Anemone, et al.
9. Of pits and scratches: A preliminary investigation of dietary resource partitioning among middle Miocene primates from Maboko
Island, Kenya using dental microwear analysis. A.K. Palmer and B.R. Benefet

DENTAL ANTHROPOLOGY 1 POSTERS (8:30 am- 12:00 pm)

25. Current dissections of the pterygopalatine fossa. R.T. Koritzer and L.E. St. Hoyme

6. Anterior tooth use and craniodental morphology in humans. M.A. Spencer and P.S. Ungar

27. Cortical defects of the mandible: Prevalence and etiology of Stafne’s defect among the prehistoric Canary Islanders. J.R. Lukacs
and C.R. Martin

28. Segregation analysis of tbe triform dental variant. S.E. Bailey, et al.

29. Quantitation of growth rate variability in mineralized tissue incremental structures. T.G. Bromage, et al.

30. Distribution of linear enamel hypoplasia in sympatric monkeys and apes. M. Skinner and D. Guateili-Steinberg

*Non-AAPA members may obtain additional information from Charles Hildebolt (address in Membership List)
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31. Oral pH in fruit, leaf and insect-feeding primates and bats. E.R. Dumont, et al.

32. Scanning electron microscopy of microwear and honing on the sloping crest of P3's of Japanese monkeys (Macacafuscata). T. Hojo

33. Alveolar bone loss: Associations with clinical, demographic and dietary variables in postmenopausal women. C.F. Hildebolt, et al.

34. Dental caries and tooth loss in the Robert J. Terry collection. R. Sakashita, T. Kamegai, N. Inoue, Japan, D.R. Hunt.

35. An assessment of the accuracy of dental radiographs for determining enamel thickness. N.J. Stevens and F.E. Grine

36. Dental morphological analysis of Natufian population coherency and the hypothesis of biological continuity in the southem
Levant. J.G. Lipschultz

37. Non-metric crapial and dental traits as population discriminators: A compartison. E.H. Harmon and J.L. Czarzasty

38. Odontometric analysis of the Stack Farm Population. L.M. Havill

39. Preservation of DNA in teeth. L.J. Moore

40. Relationship of carbon stable isotope ratips and caries prevalence for eight sites in Michigan. K.L.. Brandt

41. Analysis of the amount and rate of dental attriion related to subsistence and denta) health in seven Middle Holocene New
World populations. J.L. Molina and P.D. Tomczak

42. Dental health patterns among an historic Cbumash population. C.M. Kellner

43. Dental health of Mackey site inhabitants. L.M. Rankin-Hill, et al.

44. Dental mutilation at Pecos Pueblo, New Mexico: Two cases dating from 1400-1600 A.D. S.E. Burnett

45. Biological variability in prebistoric Florida Indians: Assessment of odontometric reduction. A. Cucina and M.Y. Iscan

46. Labial scratches on Krapina Neanderthal anterior teeth. D.W. Frayer and C. Lalueza Fox

PRIMATE BIOLOGICAL VARIATION

2:00 Redundant P3 epamel among some Old World anthropoids: A facet to be considered. A. Washbum
2:15 The role of correlated response in the evolution of female canine size in primates. J.M. Plavcan
2:30 Tooth form and mechanical dietary correlates in two Malagasy femur families. N. Yamashita

2:45 Premolar and incisor microwear patterns of Afncan cercopithecoids. V.E. Noble

PREHISTORIC POPULATION STRUCTURE, VARIATION, AND INTERACTION
):15 Dental variation and population structure: New views of Middle Archaic hunter-gatherers in the Eastemn Woodlands. LF. Powell

PALEOANTHROPOLOGY V: NEANDERTALS AND BEYOND
2:45 Population variability in molar enamel thickness. M. Glantz, et al.

PRIMATE BIOLOGICAL VARIATION. POSTERS (2:30 pm - 6:00 pru)

1. Incisor microwear of Alouarna palliata. A.M. Lubensky and K.E. Glander

2. Comparison of enamel thickness in the anterior dentition of Old World monkeys. C. Strickland, et al

3. 2-D analysis of molar occlusal morphology to infer dietary differences among subspecies of Gorzlla E.J. Smith, et al.
4. Molar ename! thickness distribution in pongids. L. Dyal, et al.

SATURDAY, APRIL 5, 1997

PALEOPATHOLOGY I

9:45 Transverse linear enamel hypoplasia in the PPNB population from Nevali, Cori (Turkey). W.-R. Teegen and M. Schultz
11:00 The health copsequences of interactions between central Asian pastoralists and agnculrm'ahs(s PL. Walker and L T. Yablonsky
11:45 Dental health of elderly Confederatc veterans., H.D. Dockall and J.E. Baker

WHAT IS '"MODERN’ ABOUT MODERN HUMANS?
11:15 Morphological features of the upper face and the dentition of anatomically modemn humans. B. Maureiile and F. Houet

DENTAL ANTHROPOLOGY II

1:00 A three-dimensiopal, quantitative method for accurately determining tooth wear. I. Kageyama and J.T. Mayhall
1:15 Occlusal variation in modern India. G.C. Nelson

1:30 Population relationships and non-metric dental traits in Copper and Bronze Age Italy. R. Vargiu, et al.

1:45 Sexual dimorphism in caries rates and the Creek division of labor. M. Reeves

2:00 Prevaience of enamel hypoplasia io Jordanian children. S.A. Al-Abbasi

2:15 Asymmetry in human dental ename] hypoplasia. B.E. Ensor and J.D. Irish

2:30 The dental effects of congenital syphilis. S.W. Hillson

2:45 Attrition, passive eruption, and periodontal disease in two Sudanese Nubijan cemeteries. Y.K. Hallein

3:15 The effects of coca chewing on teeth and the prehispanic distribution of coca chewing. E. Indriati

3:30 The nature and effects of inbreeding among the prehispanic Mixtecs of Oaxaca, Mexico. A.F. Christensen

3:45 Biological relations among prehistoric northern Chilean populations: A comparative study of dental morphology. R.C. Sutter
4:00 The Middle Paleolithic child from Teshik Tash: Morphometric analysis of the permanent dentition. A.M. Haeussler
4:15 Canary Island-North African population affinities: D. Guatelli-Steinberg, et al.

4:30 Were the Canary Islands colonized by North African Berbers? J.D. Irish and B.E. Hemphill

4:45 Dental paleopathology among the Guanches. H. Vallianatos and J.R. Lukacs

Select List Dental Anthropological Presentations: Paleoanthropology Society April 1-2*

Morphology of the Australopithecus anamensis lower deciduous first molar and capitate M. G. Leakey and C. V. Ward
Heterochronic process in dental development in Plio-pleistocene hominids. F, Ramirez Rozzi

The effect of cortical thickness on mandibular torsionat strength of South African early hominids. X. Chen and F. E. Grine
Variability in the patterns of dental development of Australopithecus africanus: a first approach. J. Moggi-Cecchi

* Additional information: Jobn Yellen. Archaeology Program-Room 995, NSF, 4201 Wilson Blvd., Arlington VA 22230
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Compiled by Shara Bailey

Agelarakis, Apagnostis, Department of Anthropology, Adelphi University, Garden City, NY, 11530, USA, Telephone (516) 877-4112, Fax
(516) 877-4191, Email asclarakis@sabje adelphi.edu (Pathology-diet-variation)

Ajello, Lestie C., University College London, Gower Street, London, WCIE 6BT, England, Telephone +44 71 387-7050 ext. 2464, Fax
+44 71 380-772. Email Laiello@ucl.ac.uk (Human evolution, comparative anatomy)

Alexandersen, Verner, Department of Dental Anthropology, School of Dentistry, Faculty of Health Sciences, University of Copenhagen,
20 Norre Alle, Copenhagen N., DK-2200, Denmark. Telephone+45.35326800, Fax +45.35326505

Allen, Mary Barbot, 415 Kern Street, West Palm Beach, FL, 33405, USA, Telephone (407) 540-8585, Email mballen@acc.fau.edu
{Biological anthropology)

Alt, Kort W., Duesseldorf University, Institut fur Rechtsmedizin, Moorenstrasse 5, Dusseldorf, D-40225, Germany, Telephone 0211/311-
2388, Fax 0211/311-2366 (Dental anthropology)

Alvesalo, Lassi, University of Oulu, Institute oflDentistry, Aapistie 3, Oulu, 90220, Finland, Telephone 358-81-537-5497, Fax 538-81-537-
5560, Email lassi.alvesalo@bulu.fi (Dental genetics)

Alvrus, Annalisa, 1208 S. Roosevelt Street, Tempe. AZ, 85281, USA, Telephone 602-966-3709, Emait aalvrus@imap2.asu.cdu (Dental
pathology)

American Dentai Association, Bureau of Library Services, 211 East Chicago Avenue. Chicago, 1L, 60611-2678, USA, Telephone (312)
440-2647

Anemone, Robert L., Department of Anthropology, Srate University of New York, Genesco, NY, 14454, USA, Telephone (716) 245-
5204, Email anemone@uno.cc.geneseo.edu (Dental development, apes and humans, Eocene primates)

Aoba, T. 3., 1875 Elizabeth Court, Deerfield, IL, 60015, USA, Telephone (847) 945-6973, Fax (847)-945-6973 (Orthodontics, craniofacial growth)

Arneson, James, 506 Marine Way, Kodiak, AK, 99615, USA, Telephone (907) 486-3269, Fax (907) 486-3260, Email arnie @ptialuska.net
(Siberian-Alaska links) )

Arriaza, Bernardo, Department of Anthropology, University of Nevada-Las Vegas, Las Vegas, NV, 89154-5012, USA, Telephone (702)
855-1114, Fax (702) 895-3850, Email ben@nevada.edu (Paleopathology, South America)

Artaria, Mita, 920 S. Terrace Road, Apt. #105, Tempe, AZ, 85281, USA, Telephone (602) 921-5445, Email mita@asu.cdu (Forensics,
anthropometry)

Avci, Mehmet, Resit Galip Cad., Hkadim Sok. 9/16, Ankara, 06700 G.O.P., Turkey, Telephone 90.312.4379343, Fax 90312.3113741,
Email ma03-k@servis2.net.tr (Prosthodontist)

Bailey, Shara E., Department of Anthropology, Arizona State University, Tempe, AZ, 85287-2402, USA Telephone (602) 858-9453,
Email azsbs@imap2.asu.edu (Dental morphology, modem human origins)

Becker, Marshall J., Department of Anthropology, West Chester University, West Chester, PA, 19383, USA, Telephone (610) 436-2884,
Fax (610-436-3540, Email mbecker@wcupa.edu (Dental appliances)

Benfer, Jr., Robert A, Anthropology Department, University of Missouri, Columbia, MO, 65211, USA, Telephone (314) 882-9403, Fax
(314) 884-5450, Email anthrab@mizzoul.missouri.edu (Wear, attrition)

Bennike, Pia, Institute of Anatomy B, Laboratory of Biological Anthropology, Bledgamsvej 3, Copenhagen N., DK-2200, Denmark,
Telephone +45.35327229, Fax +45.35327229, Email bennike.anirolab.ku.dk

Bergschneider, Diane, 9276 N. Broadmoor Road, Milwaukee. W1, 53217, USA, Email pearls2@zaol.com (Dental hygienist)

Bergschneider, Lisa, 1409 F. Dr. Martin Luther King, Jr. Ave., NE, Albuquerque, NM, 87106, USA, Telephone (505) 842-1499, Email
BERGSCHI.@ziavms.enmu.edu

Bettger, Athena M., 4400 SE 74th Avenue, Portland, OR, 97206, USA, Telephone (503) 771-4329, Fax (503) 497-8638 (Dental anatomy
and pathology, dental evolution, primates and primate fossils)

Beynon, A. David, 4 Leslie Crescent, Gosforth, Newcastie On Tyne, NE3 4AN, England, Telephone 091 222 8391, Email
a.d.beynon@newcastle.ac.uk (Tooth structure and development)

Bhiladvala, Samantha, Department of Anthropology, 365 Condon Hall, 1218 University of Oregon, Eugene, OR, 97403, USA, Tetephone
(541) 346-5109, Fax (541) 346-0668 (Dietary reconstruction & nutrition)

Birkby, Walter H., Department of Anthropology, University of Arizona, Fuman Identification Laboratory, Tucson, AZ, 85721, USA,
Telephone (602) 621-2827, Fax (602) 621-2088, Email humanid@anthro.arizona.edu (Forensic anthropology)

Boaz, Noel, International Institute for Human Evolution Research, Central Oregon University Center, 2600 NW. College Way, Bendg,
OR, 97701-5998, USA

Bogdanova, Vera L., Institute of Ethnography and Anthropology, Universitetskaya Naberezhnaya 3, St. Petersburg, {99034, Russia

Botela. Miguel C., Laboratorio de Antropologia, Departamento de Ciencias Morfologicas, Facultad de Medicina, Avda. de Madrid s/n,
Granada, 18012, Spain, Telephone 34-58-243533, Fax 34-58-252717, Email Lruiz@ugr.es (Dental paleopathology)

Brace, C. Loring, Museum of Anthropology, University of Michigan, Ann Arbor, M1, 48109, USA, Telephone (313) 936-295t, Fax (313)
763-7793, Email clbrace@umich.cdu (Dental anthropology)

Bracha, H. Stefan, 1132 Bishop Street, #307, Honolulu, Hi, 96813, USA, Telephone (808) 521-7100, Fax (808) 566-1992

Branstrator, Robert, 1168 Country Club Drive, Prescon, AZ, 86303, USA, Telephone (602) 717-1491 (Paleo dental pathology)

Brewer-Carias, Charles, POBA Intnal. #65, P.O. Box 52-1308, Miami, FL, 33152, USA, Telephone 011-58-29522411, Fax 011-58-2952853
(Dental anthropology, genetics)

British Dental Association, Library, 64 Wimpole Street, London, WIM 8Al, England

Bromage, Tim, Department of Anthropology, Hunter College, CUNY, 695 Park Avenue, New York, NY, 10021, USA, Telephone (212)
772-5410, Fax (212) 772-5423, Email 398-8147@mcumail.com (Dental development)

Buck, Andrea L., 2716 East Cathedral Rock, Phoenix, AZ, 85044, USA, Telephone (602) 759-7321 (Paleopathology, osteology)

Buikstra, Jane E.. University of New Mexico. Department of Anthropology, Albuquerque, NM. 87131, USA, Telephone (505) 277-3004,
Fax (505) 277-0874, Email buikstra@unm.edu

Burnett, Scott E., 4120 S. Mill Avenue, Tempe, AZ, 85282, USA, Teiephone (602) 921-1618, Email burnett@imap2.asu.edu
(Bioarchaeology)
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Butler, P.M., 23 Mandeville Court, Strode Street, Egham, Surrey, TW20 9BU, United Kingdom, Telephone (44) 1784-432-987
(Comparative dentition, fossil mammals)

Cacciatore, Ernn, 2838 W. Muriel Drive, Phoenix, AZ, 85023, USA, Telephone (602) 504-0818 (Dental anthropology)

Calcagno, James M., Department of Sociology and Anthropofogy, Loyola University of Chicago, 6525 N. Sheridan Road, Chicago, IL,
60626, USA, Telephone (312) 508-3445, Email jcalcag@luc.edu (Odontometrics, mechanisms of dental reduction)

Carrero, Rosanne, 4909 W, Joshua Boulevard, Apartment #1078, Chandler, AZ, 85226, USA; Telephone (602) 961-3136

Case, D. Troy, 10365 E. Voltaire Avenue, Scottsdale, AZ, 85260, USA, Telephone (602) 451-9714, Fax (602) 451-9714, Email
troycase@imapt.asu.edu (Population affinity)

Chikisheva, Tatyana A., Institute of Anthropology and Ethnography, Russian Academy of Sciences, Prospekt Lavrenteva 17, Novosibirsk,
630090, Russia

Chiy, Atison, Woolwich, Sydney, NSW, 2110, Australia, Telephone (+612) 9351 4319, (+612) 9351 28 achiu@anatomy.su.ozau (Dental anthropology)

Clarke, J. Henry, OHSU School of Dentistry, 611 SW Campus Drive, Portland, OR, 97201, USA. Telephone (503) 494-7633, Fax (503)
494-4666, Emai} clarkeh@edu (Dental anatomy, dental history)

Colby, Gail R., Department of Anthropology,f"'lfexas A&M University, College Station, TX, 77843-4352, USA, Telephone (409) 845-0541,
Fax (409) 845-4070, Email greolby@tamu.edu (Dental metrics, discrete traits, population genetics)

Cooke, Phillip L., 4025 West Bell Road, Suite #11, Phoenix, AZ. 85023, USA, Telephone (602) 938-6550 (General dentistry)

Coppa, Alfredo, Dipartimento BAU, sez. Antropologia, Universita® “La Sapienza”, P.le A. Moro 5, Roma, 00185, Italy, Email
coppa@axrma.uoiromal.it

Corruccini, Robert S., Department of Anthropology, Southern Illinois University, Carbondale, 1L, 62901, USA, Telephone (618) 536-
6651, Fax (618) 453-5037, Email rcorrucc.@siu.edu (Malocclusion, morphology)

Crespo, Edwin, University of Puerto Rico, Department of Sociology and Anthropology, Box 23345, San Juan, Puerto Rico, 00931-3345,
USA, Telephone (787) 764-0000 x7411/2471, Fax (787) 763-5399, Email ED~crespo@uprl.upr.clu.edu (Dental and forensic
anthropology)

Crummett, Tracey, Department of Anthropology, San Jose State University, San Jose, CA, 951920113, USA, Telephone (408) 924-5710,

~ Email crummett@isc.sjsu.cdu

Cucina, Andrea, Dipartimento B.A.U. sez. Antropologia, Universita® di Roma "La Sapienza®, P.le A. Moro 5, Roma, 00185, Italy,
Telephone 0649912252, Fax 0649912900, Email acucina@acc.fau.edu (Paleodontology, enamel hypoplasia)

Curtin, A. Joanne, 1033 Newton Street, Kamloops, BC, V2B 5J6, CANADA, Telephone 604 3762142, Email
acurtin@magnus.ohiostate.edu (Cultural modifications, attrition, biological distance)

Dahlbeig, Mrs. Albert A., 885 W. Stone Barn Road, Franklin Grove, IL, 61031, USA (815) 456-2106

Danforth, Marie Elaine, Department of Anthropology & Sociology, University of Southern Mississippi. Hattiesburg, MS, 39406-5074,
USA (601) 266-5629, Fax (601) 266-6800) Email danforth@whale.st.usm.edu (Fistology, hypoplasias)

Davis, Kathryn Leigh, 6320 Sumac Drive, NW, Albuquerque, NM, 87120; USA, Telephone (502) 899-0681

Davis, Peg, 1824 E. Caroline Lane, Tempe, AZ, 85284, USA, Telephone (602) 820-8363, Fax (602) 838-2613 (Bioarchaeology, activity-
induced morphology, affinity, discrete traits, pathologies)

de La Rua, Concepcion, Departmento de Biologia Animal y Genetica, Facultad de Ciencias, Universidad del Pais Vasco, Apartado 644,
Bilboa, 48080, Spain, Telephone 34-4-4647700 (2611), Fax 34-4-4648500, Email ggpruvac@Ig.chu.es (Physical anthropoiogy/denta}
biology of human populations)

Dean, M. Christopher, Department of Anatomy & Devel. Biology, Gower Street, University College London, London, WCIE 6BT,
England, Telephone 01712096155, Fax 01712090346, Email ucgacrd@ucl.ac.uk (Dental development, histology)

Dokladal, Milan, Department of Anatomy, Section of Medical Anthropology, Medical Faculty, Masaryk Univ., Komenskeho nam. 2.,
Brno, 662 43, Czech Republic, 243 11/kI]. 332 (Anthropology and anatomy of the dentition, eruption, development)

Dort Lambell, Barbara, 1666 Andorre Glen, Escondido, CA, 92029, USA, Telephone (619) 738-0369 (Hereditary/environmental diet
wear pattems)

Dreicr, Frederick G., P.O. Box 979, Bella Vista, CA, 96008, USA, Telephone (916) 547-2022 (Dental attrition, aging, dental pathology)

Drury-Thurgood, Steve, Royal Anthropological Institute, ¢/o Ethnography Library, Museum of Mankind, 6 Burlington Gardens, London,
W1X 2EX, England

Drusini, Andrea, Department of Biology, University of Padova, Via Trieste,75, Padova, 35121, Italy, Telephone +39-49-827-6302, Fax
+39-49-827-6300, Email drusini@cribil.bio.unipd.it (Age determination)
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Moore-Jansen, Peer £, Department of Anthropology, The Wichita State University, Wichita, KS, 67260-0052, USA, Telephone (316)
978-3195, Fax (316) 689-3795, Email mooreja@twsuvm.uc.twsu.edu (microwear, diet. reconstruction)

Moorrees, Coenraad F. A., 4 Peacock Farm Road, Lexington, MA, 02173-6317, USA, Telephone (617) 862-1162, Fax (617) 262-4021
(Growth and development of the face, tooth morphology)

Morgan, Esther, USFS Tonto National Forest, 1009 E. Hwy 260, Payson, AZ, 85541, USA, Telephone (602) 474-7900. Fax (520) 474-
7966, Email /S=E.MORGAN/OU1=R03F12D04+A@mbs-fswa.attmail.com (Dental pathology, attrition, enamel hypoplasia)

Morris, Donald H., 16420 E. Pecos Road, Higley, AZ, 85236, USA, Telephone (602) 965-6213 (Dental anthropotogy of Africa)

Moss, Melvin L., Department of Anatomy & Cell Biology, Columbia University, 630 W. 168th Street, New York, NY, 10032-3702, USA,
Telephone (212) 305-5647, Fax (212) 305-1609, Email moss@civil.columbia.edu (Dental anatomy, histology)

Moss-Salentijn, Letty, Department of Anatomy & Cell Biology, Columbia University, 630 West 168th Street, New York, NY, 10032-3702,
USA, Telephone (212) 305-5647, Fax (212) 305-7134, Email Im23@columbia.edn (Dental development, histology)

Mossman, Ned, 440 NW 10th Street, Corvallis, OR, 97330, USA, Telephone 752-4995

Muelier, William A., The Children’s Hospital, 1056 E. 19th Avenue, Box.240, Denver, CO, 80218, USA, Telephone (303) 861-6788, Fax
(303) 861-3992 (Pediatric dentistry) /

Natural History Museum, Acquisitions Section, Department of Library Services, Cromwell Road, London, SW7 5BD, England

Neiburger, Ellis J., 1000 North Avenue, Waukegan. IL, 60085, USA, Telephone (708) 244-0292, Fax (708) 223-5077, Email
102254.525@Compuserve.com (Pathology, hypocalcification)

Nelson, Greg C., Department of Anthropology, University of Oregon, Eugene, OR, 97403-1218, USA, Telephone (541) 346-5102, Fax
(541) 386~ 0668 Email genelson@oregon.uoregon.edu (Dental pathology, occlusal variation, paleoanthropology)

Newell, Elizabeth 2921-A Queen Lane, Phitadelphia, PA, 19129, USA, Telephone (215) 849-5284 Fax (215) 849-1276, Email
enewell@vm,tcmple edu

Nichol, Christian, 151 Telfair Drive, Williamsville, NY, 14221, USA, Email BU295@frecnot.buffalo.edu (Dental anthropology)

Noikuara, Takenori, Department of Dental Radiology, Kagoshima University Dental School, 8-35-1 Sakuragaoka, Kagoshima, 890, Japan,
Telephone 99-275-6270, Fax 99-275-6278, Email noikura@denta.rad. kagoshima-uviac.jp (Dental radiology)

Ogilvie. Marsha, University of New Mexico, Department of Anthropology, Albuquerque, NM, 8§7131-1086, USA, Email
mogilivie@unm.edu (Enamel hypoplasia)

Oms Llohis, Josep L., Placa Tetuan 26 7o 3a, Barcelona, 08010, Spain, Telephone (93) 246-3208 (Odontometry, morphological traits,
paleopathology)

Orban, Rosine, Institut Royal des Sciences Naturelles de Belgique, Section d’Anthropologie et de Prehistoire, 29 Rue Vautier, Bruxelies,,
B-1040, Belgium, Telephone 322-648-0475 (Paleoanthropotogy, odontometry)

Ozaki, Tadashi, 5-28 Sasame-Machi, Kamakurashi, 248, Japan, Telephone 0467-25-5835 (Dental anatomy and anthropology)

Ozolins, Erik, 10700 Academy Road, NE #2317, Albuquerque, NM, 87111, USA, Telephone (505) 271-1244, ozolins@unm.edu
(Biological distance studies)

Pappanastos, Leon E., 140 Twin Oaks Drive, Los Gatos, CA, 95032, USA, Telephone (408) 356-8554, Email leonpap@zol.com (Occlusal
and functional wear)

Pastor, Robert F,, 98-785, IHO Place #C, Aiea, HI, 96701, USA (Functional morphology, microweas, paleoanthropology, Asia, Central America)

Pasveer, Juliette M., Department of Anatomy and Embryology, Oostersingel 69, Groningen, 9713 E2, Netherlands,
Telephone +3150632469, Fax +3150632461, Email j.m.pasveer@med.rug.nl (Physical anthropology, Pacific area, archaeology)

Peck, Sheidon, 1615 Beacon Street, Newton. MA, 02168, USA, Telephone (617) 969-1416, Fax (617) 527-2025, Email
pecks@warren.med.harvard.edu (Odontometrics, orthodontics, dental anomalies)

Pereira, Cleber, Av. Duque de Caxias, 1739, Uruguaiana CEP, 97500-905, Brazil

Phalen, Steven, 6510 N. 11th Avenue, Phoenix, AZ, 85013-1012, USA, Telephone (602) 246-9660, email thirteen@imap2.asu.edn (Caries
in contemporary societies)

Phillips-Conroy, Jane, Department of Anatomy, Washington University School of Medicine, 660 S. Euclid Avenue, St. Louis, MO, 63110,
USA, Telephone (314) 362-3396, Email baboon@thatamus.wustl.edu (Non-human primate dentition)

Pietrusewsky, Michael, Department of Anthropotogy, University of Hawaii, 2424 Maile Way, Porteus 346. Honolulu, HI, 96822, USA,
Telephone (808) 956-6653, Fax (808) 956-9541, Email mikep@uhunix.uhce.hawaii.edu (Skeletal/dental biology, Pacific-Asia)

Pinhasi, Ron, O.L. Vrouwstraat 6/5, Leuven, 3000, Belgium, Telephore (32) 16-293799. Email ron.dinhasy@student.kuleuven.ac.be
(Palecopathology, skeletal analysis)

Powell, Joseph F., Department of Anthropology, University of New Mexico, Albugnerque, NM, 87131-1086, USA, Telephone (505) 277-
1538, Fax (505) 277-0874, Email jpowell@unm.edu (Quantatative methods, genetics)

Power, Catryn, Department of Archaeology, University College, Cork, Republic of Ireland, Telephone 021-276871 ext. 4443, Fax 021-
272127 {Dental anthropology, paleopathology)

Preston, CB., P.O. Box 77066, Fon Tainebleau, 2193, South Africa, Telephone 0114078596, Fax 0113396216, Email
130FD1@witsvmb.wits.ac.az (Cranial Growth)

Puech, Pierre F., 2 Rue Saint Antoine BP 191, Cedex 4, Nimes, 30012, France. Telephone 33-466673226, Fax 33-466679758
(Anthropology-odontology}

Radlanski, Ralf ., Freie Unjversitat Berlin, ZMK WE24, Assmannshauser Str. 4-6, Berlin-Wilmersdorf, 14197, Germany, Telephone 030-
8290-271, Fax 030-8290-382, Email radlansk@fub46.zedat.fu-berlin.de

Rega. Elizabeth, Departmnent of Biology, Cal State University San Bemadino, 5500 University Parkway, San Bemadino, CA, 92407, USA

Regnskapsktr, Okonomiavd, Department of Oral Pathology, Universitetet I Bergen, Bergen, 5020, Norway

Reichardt, Stephen C., Department of Anthropology, Arizona State University, Tempe, AZ, 85287-2402, USA, Telephone (602) 610-9843
(Dental anthmpology)

Reid, Cynthia, Anatomy and Human Biology, Medical School, 7, York Road, Parktown 2193, Johannesburg, 2193, South Africa,
Telephone 6472114 (Carabelli’s cusp)

Reid, Mike, 6627 S. 43rd Place, Phoenix, AZ, 85040, USA, Telephone (602) 437-2141
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Reinhardt, Gregory A., 6540 Lowanna Way, Indianapolis. IN, 46220, USA, Telephone (317) 788-3440, Email (317) 788-3275, Email
reinhardt@gandlf.uindy.edu (Attrition, Native North Americans)

Richards, Lindsay C., Department of Dentistry, The University of Adelaide, South Auswalia, 5005, Austratia, Telephone (618) 223-9305,
Fax (618) 232-4062, Email richards@dentistry.adejaide.edu.av

Richards, Gary, Department of Anthropology, University of California, Berkeley, CA, 94720, USA, Telephone (510) 849-0214, Email
grichard@uchink2.berkeley.edu (Craniofacial growth and development, hominid evolution paleopathology)

Rijpma, Femke, 646 E. 5th Street, Tucson, AZ, 85705, USA (Dental anthropology)

Roberson, Jr,, W.V., 6392 West Spring Mountain Road, Las Vegas, NV, 89102, USA, Telephone (702) 871-0120 (Craniomandibular)

Roberts, A.S. Mike, 338 N. Senate, Indianapolis, IN, 46256, USA, Telephone (317) 266-9226, Fax (317) 266-9217 (dentistry)

Roberts, Charlotte Calvin Wells Laboratory, Department of Archaeological Sciences, University of Bradford, Bradford, BD7 1DP,
United Kingdom, Telephone 01274-383538, Fax 01274-385190, Email c.a.roberts@bradford.ac.uk (Palaeopathology, forensic
anthropology)

Robinson, Jonathan, 2010 E. Cedar Ave, Flagstaff, AZ, 86001, USA, Telephone (520) 774-3854 (Dentistry)

Roles, Kathy, 820 S. Main Avenue, Portales, N‘M 88130, USA, Telephone (505) 562-2303, Fax (505) 562-2291, Email
rolerk@ziavms.enmu.edu (Near East studies)

Rosado, Maria Araya, 31 North Pennington Road, New Brunswick, NJ, 08901, USA, Telephone (908) 220-8582, Email
rosado@sbs.rowait.edu (Paleopathology)

Rose, Jerome C., Department of Anthropology, Old Main 330, University of Arkansas, Fayetteville, AR, 72701, USA, Telephone (501)
575-5247, Fax (501) 575-6595, Email jcrose@comp.uar.edu {Histology)

Rosenberg, Karen R., Department of Anthropology, University of Delaware, Newark, DE, 19716, USA, Telephone (302) 831-2802, Fax
(302) 8314002, Email krr@strauss.udel.edu (Paleoanthropology)

Rothe, Hartmut, Ethologische Station, Sennckerode 11, Gleichen, 37130, Germany, Telephone +49-5592-413, Fax+49-5592-413, Email
hrothe@gwdg.de

Rothschild, Bruce, 5701 Market Street, Youngstown, OH, 44512, USA, Telephone (216) 726-7400, Fax (216) 726-7400, Emial
bmr@neoucom.edu (Paleopathology)

Royal Anthropological Institute, Museum of Mankind, 6 Burlington Gardens, London, WiX 2EX, United Kingdom, Telephone 0171-
387-0455, Fax 0171-3834235

Ruben, Philip H., 9201 Sunset Boulevard, Apartment #903, Los Angeles, CA, 90063, USA, Telephone (213) 272-2211 (Prosthodontics)

Rudy, Robert J., 1051 Beacon Strect, Suite 514, Brookline, MA, 02146, USA, Telephone (617) 731-6760

Ryan, Alan S., Ross Laboratories, 625 Cleveland Avenue, Columbus, OH, 43215, USA, Telephone (614) 624-3807, Fax (614) 624-3453,
Email usabtchm@ibmmail (Dental microwear)

Saler, Gail, 3604 S. Quincy Avenue, Milwaukee, WI, 53207, USA (Dental Anthropology)

Sankhyan, A.R., Anthropological Survey of India, 27, Jawaharlal Nehru Road, Calcutta, 700 016, India

Saunders, Shelley, Department of Anthropology, McMaster University, Hamilton, Ontario, L8S 4L9, Canada, Telephone (416) 525-9140,
Email saunders@mcmail.cis.mcmaster.ca

Schirtzinger, Erin, 10365 E. Voltaire Ave, Scottsdale, AZ, 85260, USA, Telephone (602) 451-9714, Fax (602) 451-9714, Email
cesem@imap2.asu.edu (Geographic Variation/Hominids)

Schmidt, Chris, Archaeology & Forensics Laboratory, University of Indianapotis, 1400 E. Hanna Avenue, Indianapolis, IN, 46227, USA,
Telephone (317) 778-3565, Email cschmidt@gandlf.vindy.edu (Microwear)

Schober, Theresa M., Department of Anthropology, 109 Davenport Hall, 607 South Mathews Avenue, University of Illinois, Urbana, 1L,
61801, USA, Telcphone (217) 333-3616, Fax (217) 243490, Emajl tschober@uxa.cso.u.uc.edu (Upper Palaeolithic/Mesotithic skeletal
biology)

Schulz, Peter D., 2001 Whittier Drive, Davis, CA, 95616, USA, Telephone (916) 445-3133 (Paleopathology)

Sciulli, Paul W., Department of Anthropology, Ohio State University, Columbus, OH, 43210-1364, USA, Telephone (614) 292-1984
(Dental metrics, morphology)

Scott, G. Richard, Department of Anthropology, University of Alaska-Fairbanks, Fairbanks, AK, 99775, USA, Telephone (907) 474-6755,
Fax (907) 474-7543 (Crown and root morphology, dental genetics, population variation, American Southwest, North Atlantic, Alaska)

Segeda, Serghei A., Pr. Akademika Glushkova Dom 15, kv '3, Kiev, 252187, Ukraine, Telephone 266-95-15

Sckikawa, Mitsuo, Obihiro University of Agriculture, and Veterinary Medicine, Inada-cho, Obihiro, 080, JAPAN, Telephone 0155 48
S11l ext. 317, Fax 0155 47 2133, Email sekikawa@obihiro.acjp (Dental morphology)

Shields, Ed, Faculty of Dentistry, McGill University, 3640 University Street, Montreal, Quebec, H3A-2B2, Canada, Telephone (514) 398-
7234, Fax (514) 398-8900, Email shiclds@medcor.mcgill.ca (Evolution, odontometrics)

Sileski, Michelle, 524 East End Avenue, Pittsburgh, PA, 15221, USA, Telephone (412) 244-3429 (dentistry)

Sirianni, Joyce E., Department of Anthropology, State University of New York at Buffalo, Buffalo, NY, 14261, USA, Telephone (716)
645-2260, Telephone (716) 645-3808, Email apyjoyce@ubvms (Craniofacial growth and development and morphology)

Sjovold, Thorsten, Osteological Research Laboratory, University of Stockholm, Royal Castle Ulriksdal, Solna, §-17171, Sweden

Skinner, Mark, Department of Archacology, Simon Fraser University, Burnaby, B.C. V5A 186, Canada, Telephone (604) 291-4171, Fax
(604) 291-5656, Email mskinner@sfu.ca (Enamel hypoplasia)

Smith, B. Holly, Musecum of Anthropology, University of Michigan, Ann Arbor, ML, 48109, USA, Telephone (313) 764-0485, Emait
bhismith@umich.edu (Evolution, growth, development)

Smith, Maria O., Departmem of Anthropology, Northern Illinois University, DeKalb, TL, 60115-2853, USA, Telephone (815) 753-0246,
Fax (815) 753-6302, Email T20MOS1@mvs.cso.niv.cdu (Dental pathology, attrition)

Smith, Patricia, Department of Anatomy, Hadassah - Hebrew University Medical School, P.O.B. 12272, Jerusalem, 91010, Israel,
Telephone 972-2-758577, Fax 972-2-784010, Email PAT@md?2 huji.ac.il (Dental anthropology. evolution, Near East)

Smith, Richard J., Department of Anthropology, Washington University, St. Louis, MO, 63130, USA, Telephone (314) 935-4843, Fax
(314) 935-8535, Email rjsmith@arisci.wustl.edu (Primates, {unctional morphology)

Soma, Kunimichi, 1-5-45 Yushima Bunkyo-ku, The First Department of Orthodontics, Tokyo Medical and Dental University, Tokyo, 113,
Japan, Telephone 03-5803-5526, Email 03-5803-0202 (Orthodontics)
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Somer, Lounnie 95-1069 Eulu Street. Mililani, HL, 96789, USA, Telephone (808) 672-6282 (Metric/nonmetric traits)

Specht, Wilham J., Department of Anthropology, Southem Iilinois University, Carbondaie, 1L, 62901-4502, USA, Telephone (618) 536-
6651, Fax (618) 453-5037, Email wspecht@siu.edu (Physical anthropology, osteology, dental anthropology, pathology)

Sperber, G. H., Faculty of Dentistry, University of Alberta, Edmonton, ALTA, T6G 2N8, Canada, Telephone (403) 492-5194, Fax (403)
492-1624, Email gsperber@gpu.srv.ualberta.ca (Dental evolution)

Steele, D. Gentry, Department of Anthropology, Texas A & M University, College Station, TX, 77846-4352, USA, Telephone (409) 845-
5297, Fax {(409) 845-4070 (North American paleobiology)

Street, Steven R., P.O. Box 84309, Apartment B, Fairbanks, AK, 99708, USA, Telephone (907) 474-6645, Fax (907) 474-7453, Email
73642.1221 @compuserve.com (Dental morphology, mortuary studies, biodistancing)

Sutter, Richard, Department of Anthropology, 200 Swallow Hall, University of Missouri, Columbia, MO, 65211, USA, Telephone (314)
882-2920, Email C569310@mizzoul.Missouri.edn (Dental wear aging, dental reduction, dental pathology)

Swaits, Nancy J., Department of Biological Sciences, Capital University, 2199 E. Main Street, Columbus, OH, 43209-2394, USA,
Telephone (614) 236-6222, Email (614) 236-6518, Email nswails@capital.edu (Primate dental development)

Swindler, Daris R., 1212 8th Avenue North, Edmonds, WA, 98020, USA, Telephone (206) 771-5908, Fax (206) 771-5908, email
dswindile@u.washington.edu (Primates, dental development, morphology)

Tasa, Guy L., 645 Davis Street, Eugene, OR, 97402, USA. Telephone (503) 346-3020, Fax (503) 346-5122, Email
tasa@darkwing.voregon.edu (Dental metrics and morphology of New World)

Teaford, Mark F., Department of Cell Biology and Anatomy, Johns Hopkins University School of Medicine, 725 N. Wolfe Street,
Baltimore, MD, 21205, USA, Telephone (410) 955-7034, Fax (410) 955-4129, Email mteaford@welchlink.welch jhu.edu (Functional
morphology, primate evotution)

Tillier, Anne-Marie, Laboratoire d’Anthropologie, Universite de Bordeaux I, Avenue des Facultes, Talence, 33405, France, Telephone 56
84 89 35, Fax 56 37 03 30 (Growth and development, palecanthropology)

Tobias, Phillip V., Director, Palaco-anthropology Research Unit, University of the Witwatersrand Medical School, 7 York Road, Parktown,
Johannesburg, 2193, South Africa, Telephone (27) (11) 647-2516, Fax (24) (11) 6434, Email 055PVTS@chironwits.acza (Palaco-anthropology)

Townsend, Grant, Department of Dentistry, University of Adelaide, Adelaide, S005, South Australia, Telephone 618 3035968, Fax 618
3033444, Email townsend@dentistry.adelaide.edu.au (Dental genetics, cranjofacial growth and development)

Turner II, Christy G., Department of Anthropology, Arizona State University, Tempe, AZ, 85287-2402, USA, Telephone (602) 965-6452
(Dental affinity, morphology, New World)

Turner, Korri Dee, 1025 S. Roosevelt Street, Tempe, AZ, 85281, USA, Telephone (602) 858-0117 (Bioarcheology)

Tiirp, Jens C., Department of Biologic and Material Sciences, School of Dentistry, University of Michigan, Ann Arbor, MI, 48109-1078,
USA, Telephone (313) 647-4238, Fax (313) 647-2110, Emaijt jctuerp@umich.edu (TMJ, occlusion)

University of Texas, Health Science Center, Dental Branch Library, P.O. Box 20068, Houston, TX, 77225-0068, USA

Van Reenen, J. F,, 18 Lamprecht Street, Denverpark, George, 6530, South Africa, Telephone (441-713275 (Tooth morphology)

Vandermeersch, Bemard, Laboratoire d’Anthropoiogie, Universite de Bordeaux I, Avenue des Facultes, Talence, 33405, France,
Telephone 56.84.89.31 (Paleoanthropology)

Varrela, Tiina, Institute of Dentistry, University of Toronto, 124 Edward Street, Toronto, M5G 1G6, Canada, Telephone (416) 979-4900
x4502, Fax (416) 979-4936, Email tvarrela@dental.utoronto.ca (Periodontics)

Waddell, Brett, 600 Wardlaw Avenue, Winnipeg, Manijtoba, R3L OM2, Canada, Telephone (209) 475-2941 (Dental paleopathology,
ename} hypoplasias)

Walimbe, SR, Department of Archaeology, Deccan College Research Institute, Pune, 411006, India

Walker, Phillip L., Department of Anthropology, University of California, Santa Barbara, CA, 93106, USA, Telephone (805) §93-2236,
Fax (805) 893-8707, Email walker@alishaw.ucsb.edu

Walkow, Todd, 30 Chiswick Road, Apartment #5, Brookline, MA, 02146, USA, Telephone (617) 766-8003 (Orthodontics)

Ware, E. Macon, Dowlen Plaza, 1490 Wellington Circle, Beaumont, TX, 77706, USA, Telephone (409) 866-3700, Fax (409) 866-1738
(General dentistry)

Washburn, Arthur, 3105 W. Penn Street, Philadelphia, PA, 19129, USA, Telephone (215) 438-2922, Email awash2051@aol.com
(anthropoid ¢/p complex, dental evolution, oral patbology)

Watson, Nishan, 44 Tambrook Drive, Scarborough, ON, M{W 329, Canada, Telephone (416) 492-7512, Email n.watson@utoronto.ca (Oral pathology)

Weets, Jaimin, Department of Anthropology, Penn State University, University Park, PA, 16802, USA, Telephone (602) 966-6632
(biological distancing)

White, Tim, Laboratory for Human Evolutionary Studies, Department of Integrative Biology, The University of California at Berkeley,
Berkeley, CA, 94720-3140, USA, Telephone (510) 642-2889, Fax (510) 643-8231, Email timwhite@garnet.berkeley.edu
(Paleoanthropology)

Willermet, Catherine M., Department of Anthropology, Arizona State University, Tempe, AZ, 85287-2402, USA, Telephone (602) 965-
6213, Fax (602) 965-2012, Email ascmw@asuvin.inre.asu.edu (Modem human origins)

Winkler, Linda A, Oregon State University, Department of Zoology, 3029 Cordley Hall, Corvallis, OR, 97331-2914, USA, Telephone
(541) 737-2246, Email winklerl@bcc.orst.edu (Hominoid growth and development)

Wiseman, Meredith, 4616 Robin NE, Albuquerque, NM, 87110, USA, Telephone (505) 265-0749, Email mwiseman@unm.edu
(Forensics)

Wu, Liu, Institute of Venebrate Paleontology & Paleoanthropology, Academica Sinica, P.O. Box 643, Beijing. 100044, China, Telephone
861-8355511, Fax 861-8312683, Email liuwu@mx.cei.go.cn (Dental anthropology, forensics)

Yuan, Michaei S. 150 Claremont Avenue, Apartment #1H, New York, NY, 10027, USA, Telephone (212) 662-8016, Fax (212) 662-8016,
Email msyl@columbia.edu (Orthdontics, dental and craniofacial morphology and evolution)

Zingeser, Maurice R., 2460 SW Winchester Avenue, Portland, OR, 97225, USA, Telephone (503) 646-1895 (Primate functional
occlusofacial morphology)

Zorich, Suzanne, 400 Belmont Court E,, North Tonawanda, NY, 14120, USA, (716) 692-2716 (forensic anthropology)

Zubov, Alexander A., Department of Anthropology, Institute of Ethnography and Anthropology, Russian Academy of Sciences, 32a
Leniniski” Prospekt, Moscow, 117334, Russia
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