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wear and microwear texture analysis: a case study from the Mid-
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 Burial 54 (B. 54) is a young adult female from 
Meyer site (12Sp1082), a late Middle Archaic mor-
tuary in southern Indiana.  She presents considera-
ble evidence of a pathological condition, with the 
cranio-facial bones being the most impacted 
(Figure 1).  Notably for this study, the anterior 
maxillary alveolar margin is completely resorbed, 
resulting in antemortem loss of the anterior denti-
tion from the right lateral incisor to the left first 
premolar. The mandible indicates major changes 
to the alveolar region as well; the bone appears to 
have been weakened to the point of collapsing 
under the dentition, causing the lower anterior 
teeth to jut forward at a near 90° angle to their nat-
ural position.  In addition, the right body of the 
mandible was the site of a severe lytic lesion meas-
uring at least 39 mm in length.  The right lower 
molars were present at recovery, indicating that 
they were held within the soft-tissue.  Together, 
these conditions were determined to be the result 
of a treponemal infection (Casserly 2013).  All of 
the teeth show some level of macrowear; caries are 
absent.  The only teeth shed antemortem are those 
of the anterior maxilla mentioned already.  The 
teeth are morphologically similar to those of other 
people in the cemetery and there are no obvious 
defects in dental hard tissue quantity or quality.   
 
 
 

DENTAL MACROWEAR AND MICROWEAR 
 
 The objective of the macrowear study was to 
determine when the bones supporting the denti-
tion started to fail and move the teeth out of their 
normal anatomical orientations.  To accomplish 
this, the dental macrowear was documented and 
compared to others from the cemetery in order to 
determine the approximate age of the individual 
at the time when the incisors no longer came into 
contact.  The molars were similarly analysed to 
determine if the point of their disuse correspond-
ed to that of the incisors.  The dental microwear 
texture analysis (DMTA) was undertaken to deter-
mine the similarity of B. 54’s diet to others from 
the site in order to determine if she was able to 
consume typical foods up until the point when she 
finally succumbed to the disease.     
 

METHODS  
 
 We scored dental macrowear by direct obser-
vation following guidelines described by Smith 
(1984) for the anterior teeth and Scott (1979) for the 
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molars.  DMTA followed guidelines described by Scott et 
al. (2006).  Molars of seven Meyer individuals, including 
the lower left M2 from B. 54 were replicated with high res-
olution polyvinylsiloxane impression material and cast 
with an epoxy-resin.  Areas of Phase II occlusal facets that 
were approximately 242.38 x 181.18 μm were viewed with 
a white light confocal profiler (WLCP) at 100X.  Analysis of 
data clouds was conducted via scale sensitive fractal analy-
sis software (Sfrax® and ToothFrax®), which calculates a 
number of topographic variables including surface com-
plexity (roughnesss) and anisotropy (similarity of feature 
orientations).   In general, hunter-gatherers (like the popu-
lation from which B.54 originated) tend to have rough sur-
faces and moderate anisotropy due to their poorly pro-
cessed and diverse diets.   
 

RESULTS  
 
 Burial 54 had anterior tooth wear scores that were in 
the stage 3 to 4 range.  Compared to others in her cemetery, 
the only people with similar anterior wear were two 12 to 
14 year-olds.  Her left first molar scored 31 in the Scott’s 
(1979) system and the right first molar scored a 32. Thus, 
her molars were worn to nearly identical levels on both 
sides of her mouth.  Only left side molars were suitable for 
DMTA; the right molars had a thin veneer of occlusal cal-
culus that obscured the surface from view.  The means tex-
ture values for the Meyer site were 1.276 for complexity 
and 0.002 for anisotropy.  The DMTA values for Burial 54 
were 0.847 for complexity and 0.002 for anisotropy. 
 

DISCUSSION 
 
 The maxillary condition that B. 54 presents is similar to 
the handful of other individuals from the Middle Archaic 
to also have been diagnosed with treponematosis.  Snow 
(1948) describes a young adult male from Indian Knoll (B. 
490) with maxillary resorption that is much like that of B. 
54.  But that burial does not have the anterior tilt to the 
mandibular dentition and there is no discussion of a man-
dibular lytic lesion.  In fact, of the four or five possible to 
likely cases of treponemal disease at Indian Knoll, none 
have the mandibular involvement seen in B. 54.  It may be 
that B. 54 has a unique manifestation of treponematosis, or 
it may be that she actually has more than one condition 
and that either the lytic lesion, the anterior tilt of the man-
dibular teeth, or both are related to separate maladies.      
 Burial 54’s macrowear scores indicate that she began to 
lose normal maxillary and mandibular incisal contact in 
her adolescence perhaps around the time she entered pu-
berty.  Thus, the condition, or conditions, she had were 
chronic and she endured them for what was probably a 
decade or more.  Her molar macrowear indicates that she 
maintained a typical diet for most of her life, although the 
occlusal calculus on the right side molars indicates that 
those teeth were no longer being used at the end of her life.  

Individual Complexity Anisotropy 

Burial 54 .8477  .0016 

Surface Mand. A 1.4071 .0036 

Burial 42 .6905 .0007 

Burial 46 .9854 .0023 

Burial 104 2.4398 .0037 

Burial 109 1.14156 .0009 

Burial 111 .9912 .0079 

Fig. 1.  (a) Left view of mandible showing impact on ante-
rior dentition (b) Facial destruction of Burial 54. Note the 
maxillary resorption, nasal  aperture reduction, and ante-
mortem fracture of left frontal process of maxilla. 

TABLE 1. Dental microwear texture analysis scores for Meyer 
site 

(a) 

(b) 
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In fact the right side molar enamel is pitted microscopically 
(which is visible in areas that were not covered with calcu-
lus).  It is possible the pitting is the result of an acidic oral 
environment, which may be the result of abnormal saliva 
secretion or pus, which can have a pH around 6 (Nekoofor 
et al., 2009).  Microscopic pitting was not found on the left-
side molars.   
 As a whole, the Meyer site has a DMTA complexity 
value that is very low for a foraging population indicating 
that the Meyer diet likely had a high meat component.  
Burial 54’s microwear values are low even for the Meyer 
Site, but they are not the lowest in the population; that dis-
tinction is held by a 12-year-old boy who was killed and 
decapitated.  Dental texture reflects the last few weeks of 
one’s life, so it appears that her diet was comparable to oth-
er people in her population even if only her left side denti-
tion was in use.  It is possible that softer foods became 
more dominant toward the end, but in general her micro-
wear does not indicate a wholesale change her diet at any 
point before she died.  Figure 2 shows a bivariate scatter-
plot of complexity and anisotropy for the Meyer sample.   
 

CONCLUSION 
 
 This study demonstrates the value of dental anthropol-
ogy in general and macrowear and microwear in particular 
to help reconstruct the circumstances of a particularly dev-
astating disease condition.  The dental data informed us on 
the age of onset for certain manifestations of the condition 
as well as the impact the condition had on the victim’s diet.  
Moreover, it aided in the determination of the duration of 
the condition, which is important for those attempting to 
better understand the progression of diseases like trepone-
matosis among ancient people.    It is hoped that others will 
consider microwear and macrowear as tools to assist with 
their diagnoses and analyses in paleopathology. 
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Fig. 2. Bivariate scatterplot of complexity and anisotropy. 


