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FINALLY, THE LAST ISSUE OF KEWA FOR 2O1O IS HERE!!
The October meeting of the London Chapter will be held on Thursday, October 13,
2011, at the Museum of Ontario Archaeology. The speaker will be Dr. Robert
Pearce of the Museum who will inform us about an aspect of Ontario historical
archaeology in a presentation entitled: The Samuel Bowman Site: A Significant
Mid- to Late-Nineteenth Century Homestead.

Speaker's Night is held the 2nd Thursday of each month (January to April and September to
December) at the Museum of Ontario Archaeology, 1600 Attawandaron Road, near the corner of
Wonderland & Fanshawe Park Road, in the northwest part of the city. The meeting starts at 8:00 pm.
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TREPONEMAL INFECTION IN A WESTERN BASIN COMMUNITY
by Michael W. Spence, Christine D. White, Neal Ferris and Fred J. Longstaffe

The Burial
In 2008 a burial was removed from Feature 67 in the Location 9 occupation site of the
Inland Aggregate Pit area, near the modern town of Arkona, about 45 kilometres west of
London in southwestern Ontario. The site was a small Western Basin tradition village of
the Younge phase, ca. AD 800-1200. Carbonized butternut shell from Feature 56
provided an acceptable radiocarbon date (Beta-293269) of BP 820 ± 40. The two sigma
calibration is cal. AD 1160 to 1270 (cal. BP 790 to 680). The intercept of radiocarbon age
with the calibration curve is cal. AD 1220 (cal. BP 730).
The area had been farmed for some time,
operations removed the topsoil. The palisade
(Figure 1). House outlines, however, had
Feature 67, like many others, was identified
say whether it was inside or outside a house.

and before the site's excavation levelling
could still be defined around part of the site
been eradicated by the topsoil clearance.
inside the palisade but it was impossible to

The burial was a secondary burial, consisting primarily of the long bones, cranium and
mandible of a single adult. These were exhumed under the supervision of Mr. Greg
George, the heritage official for Kettle and Stony Point First Nation. After their
exhumation the bones were taken by Mr. George to be reburied in a more secure location.
The bones were in very poor condition and came out of the ground in fragments. Also,
the upper part of the burial had been impacted during topsoil clearing. Observations were
limited by these factors and by time, but nevertheless the remaining bones could be
identified and their contextual relationships determined. The cranium was on the south
side of the burial. It had been placed upside down, resting on its vertex, the face oriented
to the east. As found, it consisted only of the frontal bone, from above glabella, and both
parietal bones. Only the anterior and medial two-thirds survived of each parietal; the
lateral and posterior borders were gone. The occipital, sphenoid, both temporals, base and
face were completely missing, not even represented by fragments. The prior presence of
the face is indicated by the presence of two maxillary teeth, a canine and premolar, lying
by the west side of the surviving cranial cap. Apparently the face and basal parts of the
cranium, resting uppermost in the burial, had been sheared off during topsoil clearing.
By the north side of the cranium was a tightly clustered pile of long bones, overlapping
one another but in no case articulated. They were oriented either east-west or northeastsouthwest. Uppermost was a surviving small segment of femur, the rest having been
destroyed during topsoil removal. Beneath it were the left tibia, left radius, both humeri
and both ulnae. The other femur, right tibia, right radius and both fibulae were
completely missing.
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Figure 1: Map of Location 9 Excavations Showing Location of Feature #67.
The mandible rested upright by the northeast edge of the calvarium, facing to the west,
with the femur fragment and left radius overlying it. By the north edge of the cranium,
beneath the long bones, were three disarticulated cervical vertebrae, the axis and two
from the C3-C6 span. Finally, at the west edge of the cranium and again disarticulated
were a first metacarpal, right hamate and right capitate, as well as the two maxillary teeth
noted above.

The Individual
All of the bones are from a single individual. Unfortunately the absence of the pelvic
bones and those cranial bones most suitable for sex evaluation permits no confident sex
identification. However, the maximum (vertical) diameter of the right humerus head is
only 39 mm. Among comparable populations, the male mean at Grimsby (historic
Neutral) is 44.2 and the female mean 39.6 (Jackes 1998: table 6) while the Younge site
male mean is 46.6 and the female mean 40.2 mm (Hughes 1937: table XXV). Also, the
Feature 67 mandible menton form is score 3 in the system of Walker, which among
Native Americans is slightly more likely to be female (Walker 2008: fig. 1, table 5). In
general, the Feature 67 bones seem small, though the humerus head was the only
measurement possible. A tentative identification of female, then, is suggested by the
sparse data available.
Age is also difficult to determine. The Feature 67 individual was adult; the proximal
epiphyses of the ulna, humerus and tibia were fully fused (poor preservation did not
allow observation of other epiphyses). The mandibular third molars had erupted and had
been lost antemortem, with closure of the sockets. The sagittal suture was somewhat less
than 50% obliterated, which suggests an age in the 30-50 year span (Meindl and Lovejoy
1985: table 2).
The Dentition
No trace of the maxilla has survived topsoil clearing but two loose maxillary teeth, a
canine and premolar, were recovered. Neither has caries. The canine has two marked
hypoplasia lines, 3.44 and 5.27 mm above the cementum-enamel junction. These suggest
two episodes of biological stress in the third to fifth years of life. The episodes may have
been due to malnutrition, an infection or even a traumatic event, but are somewhat too
late in life to reflect weaning problems.
The mandible was recovered and shows antemortem loss of all six molar teeth, with
closure and resorption of the alveolus. There are no abscesses. The other teeth were lost
postmortem, except for the two right incisors. These show no caries but do have severe
wear, reaching the root. The wear is much greater than would be expected from the
attrition visible in the two maxillary teeth. It is also very steeply angled, creating a deep
V-shaped notch between the two teeth. It seems likely that it is the result of using the
teeth in some regular task.
Diet
Isotopic analysis of the carbon and nitrogen in the organic portion (collagen) of a
fragment of Feature 67 's femur was conducted in order to reconstruct the general nature
of this individual's diet. The tissue preservation was excellent as indicated by a C/N ratio
of 3.37 (acceptable range is 2.9-3.7, DeNiro 1985).

Interpreting carbon isotopic data from human tissues is based on the photosynthetic
differences of plants, which form the bottom of the food chain. Nitrogen isotopic
compositions generally reflect the source of nitrogen available to plants and the level of
the food chain from which protein is consumed. The isotopic compositions of the plants
and animals in the food web are passed on to their human consumers, with about a l%o
increase in carbon isotopic compositions and a 3-4°/oo increase in nitrogen isotopic
compositions with each step up the food chain.
In prehistoric North America the only food plant that is photosynthetically distinctive is
maize which has an average modern carbon isotopic value (813C) of about -11.0 %o
(Tieszen and Fagre 1993). (In the preindustrial context of the Western Basin tradition,
however, the 513C value of maize would have been 1.5 %c higher because the burning of
fossil fuels has altered the carbon isotopic composition of the atmosphere). This
distinction has enabled the adoption of maize agriculture to be tracked as it moved into
northeastern North America from its origin of domestication in Central America (e.g.,
van der Merwe and Vogel 1978). The 513C value for Feature 67 was -12.5 %o, which is
consistent with existing isotopic data from late Younge Phase (ca. AD 1200) sites on both
sides of the Great Lakes, which average -12.5 °/oo (Stothers and Bechtel 1987; Watts et
al.2011).
Nitrogen isotopic compositions (615N values) of animals mainly reflect their position in
the food chain. As a baseline, the 515N values of terrestrial animals from archaeological
sites in southwestern Ontario range from about 3 to 10.5 %o (i.e., the difference between
herbivorous woodchucks and carnivorous/omnivorous racoons) (Katzenberg et al. 1989;
van der Merwe et al. 2003). The 815N values of bird species fall within the same range.
Fish species, however, vary widely and range to slightly higher nitrogen isotopic
compositions (about 5 to 12 °/oo) because there are more trophic levels in aquatic systems.
The 515N value for Feature 67 was 11.9 %o, which indicates the regular consumption of
fish and possibly higher trophic level terrestrial animals. This composition is consistent
with the only available comparative isotopic data for the late Younge Phase in
southwestern Ontario, i.e. the Krieger site (815N = 12.9 °/00)The isotopic data for this individual support recent reports that Younge phase peoples in
southwestern Ontario were not traditional hunter/gatherers with limited horticulture as
previously thought (Dewar et al. 2010; Watts et al. 2011). Like their contemporary
Iroquoian neighbours, they produced substantial quantities of maize while actively
maintaining a hunting/gathering subsistence mode for the capture of their animal protein.
Pathology
The poor preservation and fragmentation limited observation of the postcranial bones.
However, the cranium shows some striking evidence of pathology. The gnarled
appearance of the frontal bone was immediately noticeable. Closer examination showed
that there are at least two affected areas. One is approximately in the centre of the bone
and about 23 mm in diameter. There is a considerable amount of sclerotic bone,
interspersed with both sinuous and small circular exposures of diploe. This corresponds

generally to stage 7, nodular cavitation, in Hackett's reconstruction of the sequential
changes accompanying treponemal infection (Hackett 1978: fig. 2). Somewhat lateral (to
the left) and anterior to this is another affected area, but most of it had been broken off
and lost during topsoil removal. Only part of the perimeter of sclerotic bone remains.
The frontal bone around the area of nodular cavitation is noticeably thickened, reaching 9
mm. Most of this is in the diploe. It is possible that there are additional smaller lesions of
Hackett's initial series (1978: Fig. 1) that were not noticed. The endocranial surface is
unaffected.
The left parietal bone is not complete; the lateral edge and the posterior part, posterior to
the parietal foramen, are missing. Near the posterior edge of the remaining part and some
distance from the frontal bone lesions is a circumvallate cavitation, Hackett's stage 4
(1978: fig. 1). It consists of a focal point of exposed diploe surrounded by sclerotic bone,
and seems well on its way to becoming a radial scar. The area is 12 mm in diameter, with
its centre 36 mm lateral to the sagittal suture. The parietal bone is not thickened and the
endocranial surface is normal. No lesions occur on the right parietal bone (also missing
its lateral and posterior edges) and the occipital bone is entirely missing.
Very few postcranial observations were possible. The proximal half of the right humerus
appears normal, as does the left radius. The proximal third of the left tibia shows some
periosteal apposition on the medial part of the anterior surface but the bone is not
noticeably thickened or curved. There is no superficial cavitation. The margins and lateral
condyle of the proximal epiphysis are too damaged for observation, but the articular
surface of the medial condyle has an unhealed depressed fracture. The fracture edge runs
parallel to and just inside the condyle's external margin, which is still intact. The entire
surface is depressed by 2 mm. Where the bone had separated along the fracture line, the
surface of the fracture is discoloured to the same degree as the articular surface. The
orientation of the tibia in the grave, with the shaft lying on its side rather than standing
upright, would not have exposed the articular surface directly to postinterment pressure
from above. This sort of fracture is usually the result of force transmitted through the
femur onto an already weakened tibial platform (Galloway 1999:190-191). Although the
surface of the articular facet does not show any obvious evidence of deterioration, it is
possible that the destructive processes that sometimes focus on this area in cases of
treponemal infection had already affected the underlying bone to some degree (Ortner et
al. 1992: 345). The fracture probably occurred within a few weeks of death. It is difficult
to say if the fracture and the death were directly related, but it seems likely that the two
events were somehow associated.
Cutmarks
High on the left parietal bone and extending posteriorly to the break are a series of linear
cutmarks. These are traceable for 53 mm anterior to the break, but because of the missing
posterior parietal and occipital it is impossible to define their posterior extent. Their
orientation is anterior-posterior, parallel to the adjacent sagittal suture; the band of cuts

extends from 23 to 27 mm lateral to the suture. The anterior edge of the band is near the
circumvallate cavitation, just a few millimetres above the lesion's medial margin.
The band of cutmarks includes several cuts running generally parallel to one another.
Some intersect at a slight angle, as forward and reverse strokes of the same cut. There are
parallel striations within the cut tracks, indicating a bifacially or unifacially worked
cutting edge. The tool was apparently moved back and forth in a sawing motion.
Conclusions
The Feature 67 burial was a secondary burial. The loss of skeletal elements that were
overlooked or discarded during the exhumation of the primary burial has been
compounded by damage during topsoil clearing and by preservation problems.
Nevertheless, the Feature 67 person has imparted to us some important information.
For one thing, she suffered from a treponemal infection. Even given the paucity of
postcranial data, the cranial lesions leave little doubt on this point. Treponemal infections
today fall into four types: pinto, yaws, endemic syphilis and venereal syphilis. Pinto has
no effect on the bones, and so need not be considered further here. The other three, all
caused by the bacteria species Treponema pallidum, do affect bone but differ somewhat
from each other in the nature of their effects and in their world distributions.
Over the past few decades it has become apparent that some variant of the
trepanematoses has a long history in the New World (Baker and Armelagos 1988; Powell
and Cook 2005; Smith et al. 2011). It was present in North America well before 1000 BC
(Powell et al. 2005). Over this long span it may have evolved (Cook 2005:192) so we
may really be dealing with more than one variant, and none of them may correspond
exactly to those known today (but note Powell et al. 2005:437). At present there is no
reliable evidence that the venereal syphilis form was represented in North America before
European contact (Cook and Powell 2005), although it may have been present earlier in
the Old World (Cole and Waldron 2011).
In the absence of the facial elements and of detailed analysis of the postcranial skeleton,
the treponemal infection of the Feature 67 individual cannot be compared to other
regional examples. Treponematoses have been present in the Northeast since the Early
Woodland period (Baker 2005; Elting and Starna 1984). However, the only other cases
recognized to date in Ontario are from MacPherson and Misner, 16th and 17th century
Neutral Iroquoian sites (Saunders 1988; Saunders et al. 1992:122; Spence 1984). The
presence of the much earlier Feature 67 example in a southwestern Ontario horticultural
village suggests that we may expect to find more pre-contact examples in the region.
Finally, it should be noted that the Feature 67 burial does not appear to have been an
ordinary component of the Younge phase mortuary programme. Most Younge phase
burial sites in southwestern Ontario and adjacent parts of Michigan contain multiple
burials and are located beyond the actual occupation areas. In the nearby Bingo Pit site
there are a few secondary burials within the palisade, but they are multiple burials.

Also, the usual pattern of burial treatment was to strip the bodies of most of their soft
tissue and then place them in the ground as articulated or rearticulated skeletons
(Greenman 1937; Murphy and Ferris 1990; Spence et al. 2007). Disks were often cut out
of the cranium to allow removal of the brain. In the Figura site, a Younge phase village
very near Location 9, one of these cranial disks has been found. It is more of a rounded
triangular form than a disk, with the narrower part anterior. It was formed by sawing with
an edged blade and then scoring with a graver to cut more deeply into the bone, finally
freeing it from the rest of the cranium with a blow. One longer edge is relatively straight,
with the sagittal suture roughly parallel to it and only a couple of centimetres inside it.
The band of cutmarks on the Feature 67 left parietal bone is in the same location on the
cranium, and looks very much like the sawing that preceded the scoring on the Figura site
disk. It seems, then, that the process of disk removal was started on the Feature 67
individual but was abandoned before completion. The exhumed remains were then buried
within the village limits rather than being moved outside to join other community burials.
We can only speculate on what caused this shift away from normal practice, moving the
Feature 67 person into an alternate mortuary track. Perhaps when the scalp was removed
and the disk cutting started, it was realized that the treponemal infection had entered the
bone. We know from modern cases that an advanced treponemal infection can result in
significant pain, debilitation and disfigurement, and that these infections are spread by
contact and the sharing of food and utensils. Possibly the ancient people of the Younge
phase had made these same observations. Treponemal infection reaches the tertiary stage,
when bone is affected, in only 15% of cases (Cole and Waldron 2011:73). Probably, then,
the disease was more common in the Younge phase than the isolated Feature 67 burial
would suggest, and the other members of the Location 9 community would have had
some familiarity with it. They may have believed that the burial of the Feature 67
person's bones with those of other members of the community would expose them to the
infection in the afterworld. At present this can only be a suggestion, to be tested in the
future as additional burials are found in southwestern Ontario and we gain a better
understanding of both the ordinary and the extraordinary mortuary practices of Younge
phase societies.
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