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PREFACE 

The years of collection and analyses of artifacts from both pre

historic and historic aboriginal sites have resulted in the formulation 

of an extended sequence of material cultures for the Indians of North 

Carolina. Other than Neu~ann's early varietal classification, however, 

no work with regard to the skeletal remains of these peoples has been 

done. In an attempt to improve this situation, the research discussed 

in this thesis was undertaken. 

From the beginning, the purpose of this work was to select an 

archaeological site, examine the skeletal material recovered therefrom, 

and collect a set of data which would in some way characterize the popu

lation; the data would later serve as partial but important input for an 

extensive comparative study of ·the physical remains of various Indian 

groups in North Carolina. The collection catalogs of the Research Lab

oratories of Anthropology were scanned and the Town Creek site deemed 

most suitable for use for several reasons. First, it was known that the 

site was a ceremonial center and therefore thought to be fairly compact . 

Secondly, · it was felt that since the area was occupied by force and for 

only a relatively short period (200 years), any physical type exhibited 

would be apt to be relatively free of admixture . And finally, since 

other culturally similar sites exist -- e.g ., the Irene Mound in Georgi a 

and Fort Watson in South Carolina -- compa risons of the North Carolina 

materials with out-of-state materials, if available, would be val uable . 
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The burials from t he Town Creek site were exami ned. From the 

postcranial preservation it was evident that no single skeletal part 

could be expected to be present throughout the burial series. It was 

found, however, that a sufficient amount of dentition rema i ned to fonn 

a small but representative sample for study. 

To improve a somewhat rudimentary knowledge of dental morphology 

a literature search was undertaken, with the startling discovery that 

very few comprehensive studies of aboriginal dentition existed. Another 

revelation was that each investigator had personal systems for measuring 

and description, which made comparisons between studies always difficult 

and usually invalid. It was decided, therefore, to use those "standard'' 

techniques as seemed reasonable for dental measurement and to discard 

other, more descriptive, analysis in favor of numerical weights (applied 

to the presence or absence of a trait) which could be computerized for 

easy storage and retrieval. 
• 

Although it would have been much simpler to have exhausted one 

facet, it was felt that a greater understanding of dental anthropology, 

as well as an increased scientific contribution, might result if three 

broad aspects of dentition -- morphology, attrition, and pathology --

were considered. In addition to obvious hereditary traits exhibited, 

it was intended to examine the individual dentitions for patterns of 

attrition due to culturally influenced (habits of mastication) and cul

ture specific (e.g., cane splitting, pipe smoking) activities. Further, 

it was recognized that the types of food available, and the methods used 

in their preparation, must be related to the overall attrition and path

ology demonstrated by the dent ition, t hereby poss ibly afford ing insi ght 

into the operat ing influences of the environment . 
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Because the amount of data collected per tooth for each burial 

is considerable, the scope of this research was enlarged to include pre

s~ntation of a method of data management previously used in aerospace 

work. The suggested computer tracking matrix, when fully utilized, 

accorTUTiodates multiple-valued variables and provides flexibility in pro

cessing experimental data. Although the data collected during this 

study appear in the matrix fonnat, at present the program is limited 

to one-way analysis of variance, but may be readily expanded to do hy

pothesis testing on selected, paired variables. 

• 
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Chapter I 

SITE LOCATION AND DESCRIPTION 

The Town Creek Indian Mound Site is in southern Montgomery 

County, North Carolina, near the small town of Mount Gilead. The site 

proper occupies approximately fifty acres of land , part of which over-

looks the Little River near the outflow of Town Creek. See Figure l . 

During the period of cu ltural florescence in the area, about 

1400-1600 AD, multi-environmental exploitation was possible. The climax 

fores t provided a sizeable popu l ation of both large and small ani mals . 

Specimens recovered archaeologically include deer, bear , wolf, squirrel , 

racoon , opossum and the grey fox ; of the bird species recovered, the 

-turkey appears t o be domi nant. As the area lies in the border zone be

tween the piedmont and coastal plain secti ons of the state, good river 

drainage from one to the other provided a reli able source of water for 

drinki ng , for fishing, and , to a li mited extent, for transportation . 

The mild climate (very simi lar to that of today), the abundance of natu-

ral resources , and the fact that no natural barriers existed for either 

ani mal or human movement combined to make the area desirabl e for habi-

tation. 

Prior to 1400 AD the Uwharrie peoples occupied the Town Creek 

area . They were a semi -sedentary people who practiced agri culture, but 

whose ma in occupat ion was stil l hunting. As their dependency on agri 

culture grew , a more stable communi ty pattern emerged and by the earl y 
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Figure 1. Geographic l ocation of t he Town Creek Indian Mound Si te , 
wi th other cultura lly simi lar sites indicated. 
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1400's their vi llages had spread through wes t-central Carolina north

ward to Virginia and to the south into South Carolina (Coe, 1952}. 

By the middle of the fifteenth century an invasion by Indians 

from Georgia or South Carolina caused the withdrawal of the Uwharrie 

peoples from the Pee Dee River Valley of North Carolina. The new in-

habitants, a Creek-derivative group, brought with them a type of late 

Mississippian cultural tradition, defined by Griffin as: 

the gradual shift to a substantial dependence on agriculture 
for food that tied the societies to specific localities, empha
sized territorial ity and ownership of land, provided a supply of 
storable food that allowed marked increase in population, per
mitted specialization of labor, provided markets for the exchange 
of goods, and led to the development of elaborate religious cere
monies centered around crop production, in which whole tribal 
groups took part (Griffin, 1967:189). · 

The new peoples built their round, bark-covered houses within 

stockaded villages furnished with watchtowers at the entrance. Public 

buildings were a part of each village, but served only as places for 

visitor entertainment or the conducting of local routine business. Im-

portant social, political, and especially religious activity concerning 

all of the towns of a tribe was carried on within a special stockaded 

ceremonial center. It was here also that certain of the dead were 

3 

buried . In 1773 Bartram, during his travels throughout the area now de

signated as the South Appalachian Mississippian (Griffin, 1967), com-

mented on the ru i ns of many ancient villages. In particular he cites 

the remains of two Creek towns. Of the first, four or five miles above 

Fort James on the Savannah River in Georgia, he writes: 

These wonderful labours of the ancients stand in a level plain, 
very near the bank of the river, now twenty or thirty yards from 
it . They cons i st of conical mounts of earth and four sq uare ter
races , &c. The great moun t is in the f orm of a cohe , about forty 
or fifty f eet high , and the circumference of i ts base two or three 
hundred yards , . . . t he top or apex i s fl at ... Some imagine these 



tumu li were constructed for look-out towers . It is reasonab le to 
suppose , howeve r, that they were to serve some important pu rpose 
in those days, as they were public works, and would have required 
the attention of a whole nati on, circums tanced as they were, to 
have cons truct ed one of them almost in an age (Bartram, 1940:265). 

Later in his travels, Bartram remarks concerning the ruins of 

the ancient town of Apalachucla: 

4 

it had been situated on a pen insula formed by a doubling of the 
river, and indeed appears to have been a very famous capi tal by the 
artificial mounds , or terraces . . . We viewed the mounds or t erraces , 
on which formerly stood their town house or rotunda and square or 
areopagus, and a little behind these, on a level hei ght or natural 
step, above the low grounds, is a vast artificial terrace or four
square mound, now seven or eight feet hi gher than the common sur
face of the ground; in front of one square or side of this mound 
adjoins a very extensive oblong square yard or artificial level 
plain, sunk a little below the common surface, and surrounded with 
a bank or narrow terrace, formed with the earth ·thrown out of this 
yard at the fi me of its formation ... (Bartram, 1940 :313-14). 

And finally, of his general reacti on to these early ruins 

Bartram writes: 

The pyramida l hills or artificial mounts, and highways , or ave
nues, leadi ng from them to artificia l lakes or ponds, vast tetragon 
terraces, chunk yards , and obelisks or pillars ot wood, are the 
only monuments of labour, and ingenuity and magnifi cence that I have 
seen worthy of notice, or remark- . . The mounts and cubical yards 
adjoining them, seem to have been raised in part .for ornament and 
recreation, and likewise to serve some other public purpose, since 
they are always so situated as to command the most extens ive pro
spect over the town and country adjacent (Bartram, 1940:406-7). 

The high river bluff location chosen by the Pee Dee people for 

their ceremonial center and the overall arrangement of buildings, plaza 

area, etc, within the center is strongly suggestive of evolution or de-

velopment from Creek ceremonial structures and grounds . And, as there 

is resemblance between the Creek and Cherokee ceremonial houses (i bid, 

1940; Wil li ams, 1928), it is pos sible that Town Creek represents ele-

ments of both. 

As a resu l t of archaeol ogica l excav ation , comparative studies , 
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and materials analysis spanning a thirty-year period, Dr. Joffre L. 

Coe, Director of the Research Laboratories of Anthropology, University 

of North Carolina at Chapel Hill , has recons tructed the overa ll plan of 

Town Creek Indian Mound and ceremonial center (Figure 2). The main fo

cus of the center was a large flat-topped pyramida l earthen mound. A 

log-paved dirt ramp led to the top of this mound where a square struc

ture, presumably a religious temple, was built. The mound and temple 

represented the last phase in a series of rebuilding efforts that began 

with an earth-covered, ground-level ceremonial lodge. Each subsequent 

structural replacement started on a clean surface at a higher level, 

resulting over the years in a mound the size of the one reconstructed 

on the site today. 

Across the plaza from the mound a small minor temple or priest's 

house was located, surrounded by a palisade. The walls of both major 

and minor temples were fabricated from poles interwo•en with slender 

branches, withes, or reeds and were plastered with a layer of clay . The 

structures were roofed with thatch. 

On the plaza between the two temples was the Square Ground. 

This consisted of five structures, i.e., four open-fronted sheds facing 

onto a square plus an additional one to the side used for storage of 

ceremonial paraphernal i a. The sheds were equipped with three rows of 

bleacher-style seats, called "beds", which were occupied on special oc

casions according to socia l status; the ch iefs' bed was generally to 

the west, the warrior's bed to the north, the henihas' (companions or 

lieutenants of the chiefs) to the south, and the bed for the yout hs to 

t he east (Swanton , 1928) . The Square Ground was considered the home of 

the Tct1.JA.:a. or soul of the tribe, and as such was treated as holy ground. 
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It was here also that the sacred f i re of the nation burned. 

As the ceremonial center was not a place of habitation for 

others than the priests or caretakers, the only other structures found 
' • 

in the area were the various mortuary complexes . These structures were 

made of the same materials as the temples, but were built as circular 

houses in various locations around the mound plaza. The adult dead were 

buried in bark or cane lined pits, and some infants in large ceremoni-

ally "killed" urns, in the floors of these mortuaries . . 
The entire ceremonial center was surrounded by a high log pali

sade, interwoven with branches and plastered with clay (wattle and daub 

construction). As with the villages, watchtowers were spaced at inter

vals around the palisade in much the same fashion as those incorporated 

in the stockades of military forts of the period . 

In keeping with the Creek Ta..e..wa. concept [Swanton (1928) notes 

the word is now used in a rather loose sense, generally translated as • 
"town", but that its connotation rather covers the English concept of 

"tribe"] all tribe members in the Pee Dee Valley and surrounding areas 

owed their allegiance to and participated in all activities held at the 

Town Creek center. For two hundred years the Pee Dee peoples held their 

villages and center against attack from the former occupants of the val

ley. Finally, by the middle of the sixteenth century, weakened by war-

fare with their neighbors, the Pee Dee people deserted their homes and 

lands and sought refuge to the south, settling in the vicinity of 

Camden, South Carolina (Coe, personal communication) . 

As it appears today, the Town Creek site consists of a recon

structed, truncated pyramidal mound surmounted by a square temple; a 

sma ll er temple/priest 's house located directly across the plaza from 

.......... __ ....__ ___________________________________________ - ---
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and facing the mound; and one reconstructed mortua ry house located to 

the left of the mound on the plaza periphery. The two stockades, one 

around the minor temple and the other surrounding the entire ceremonial 

complex, have been rebuilt using the same post holes as well as the same 

methods of construction as the initial effort. 

• 



Chapter II 

FOOD RESOURCES AND PREPARATION 

The writings of early travelers in North Carolina indicate that 

the area's food resource base was considerable. By the early sixteenth 

century the new inhabitants of the Pee Dee River Valley were depending 

upon plant cultivation for over one-half of their food supply, the re 

mainder coming from hunting, fishing , and the gathering of wild plants. 

Table 1 presents a condensed, though representative, listing of the 

various foodstuffs available in the area. 

Intensive ma ize agriculture was an important factor in the 

economy of the Pee Dee people. The corn, along with.beans, squash, and 

sometimes pumpkins, was planted, cared for, and harvested in corrununa l 

fields. Because a successful harvest was essential to the welfare of 

all, there was a great amount of ritual associated with the preparation 

of fields and the planting and gathering of crops. The most important 

single religious activity took place at the ti me of the new corn harvest 

and was known as the Busk or Green Corn Ceremony . The event always was 

held at the tribal ceremonial center and usu all y lasted several days, 

during which dances , games , and ceremonies of purifi cation took place 

prior to sampling the new harvest . Tribal members came from near and 

far to parti cipate in these activities and to reaffirm their allegiance 

to the tribe before returning home . 

Although large scale agriculture was practiced in the common 



TABLE 1 

FOOD RE SOURCES IN THE PEE DEE VALLEY AREA (1550-1750 AD) 
(COMPI LED FROM ARCHAEOLOGICAL AND HISTOR ICAL SOURCES) 

I. PLANT FOODS . 
A. Vegetables 

Stem and Leaf Varieties Roots, Tubers, and Bulbs 

Corn (3 var ieties ) 
Beans (2 var ieties) 
Red Cabbage 
Savoy Cabbage 
Indian Pea 
Pumpkin 
Rhubarb 

Cherry (2 varieti es ) 
Apple (10 varieties) 
Fig (3 var ieties ) 

Blackberry 
Gooseberry 
Strawberry 

Hickory 
Chestnut 

Squash 
Lettuce 
Fennel 
Cress 
Spinach 
Gourd 

B. Fruits 

Orange 
Peach 
Papau 

C. Be rries 

Carrot Beet 
Turnip Leek 
Parsnip 
Chinabriar 
Rad ish 
Potato (several varieties) 
Onion 

Grape (3 varieties) 
Plum (4 varie t ies) 
Persi rnmon 

• 

Currant (2 varieties) 
Mulberry (2 varieties) 
Huc kleberry 

Blueberry 
Dewberry 
Raspberry 

0. Nuts 

Walnut 
Acorn 

E. Cereal Grains* 

Hazelnut 
Chinkapin 

Rice Barley Rye Oats 

* Large quantities not usual ly grown. 
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TABLE 1 (Conti nued) 

FOOD R=SOURCES IN THE PEE DEE VALLEY AREA (1550-1750 AD) 
(COMP:LED FROM ARCHA EOLOGICAL AND HI STORICAL SOURCES) 

I I. FLESH FOODS . 

Deer 
Elk 
Bison 

Turk2y 

Trout 
Perch 
Carp 

Mollusks 

III. MISC2...LANEOUS . 

Eggs 

A. Mammals 

Rabbit 
Squirrel 
Bear 

Duck 

B. Birds 

Geese 

C. Fish 

Bl uegi 11 
Bass 
Pike 

' D. Other Aquatic Food 

• 

Crayfish 

Honey 

Opossum 
Beaver 
Skunk 

Pigeon 

Sturgeon 
Catfish 
Shad 

11 
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fields, each family also maintained a separate kitchen garden. These 

smaller gardens were planted early and included corn, rice, beans, 

squash, and sometimes tobacco . Generally their yield was earlier than 

that of the common fields and served to support the family until the 

main harvest occurred . As in a large percentage of the count ry , the 

actual planting of crops in the Pee Dee region was carried out by the 

women (Driver, 1970) . Apparently the men cleared the land and sometimes 

helped during the harvesting of crops, but rarely participated to any 

appreciable extent in planting, weeding, and other routine preharvest 

activities . 

A sizeable amount of time was invested in gathering and pro

cessing wild plant foods. Fruits, nuts , and berries of many varieties 

were available in the Pee Dee region, but it is uncertain just what 

percentage of the total diet they represented . In the 1770 1 s Bartram 

(1940) noted groves of fruit and nut trees planted i,[1 ancient abandoned 

towns. This would lead one to think that emphasis was gradually being 

shifted toward controlled food supplies and away from the erratic 

availability of wild plant products. 

Although species of small animals, including rabbit, squirrel, 

and opossum were hunted most of the year, larger game such as deer and 

bear was generally tracked only in the fall and winter. The bow and ar

row was the most common hunting weapon, but occasionally, when larger 

game wa s hurt or for some other reason incapacitated, clubs were em

ployed in the kill (Swanton, 1946). 

Fishing occurred to some extent , but the percentage of food it 

suppli ed i s unknown . Fi sh hooks, scoop nets (Hawk ins , 1848), poisoning , 

bows and arrows , dragg ing, 11 grabb ling11 (Swanton, 1946 ), and fis h traps 



or we irs (Lawson , 1937} were all means of securing the ca tch. Fi shi ng 

varied from an individual to a communal activity depending on the time 

of year and level of other village activity. 

13 

From the brief summary of plant and animal materials available 

(Table 1), it is apparent that while foodstuffs were both plentiful and 

varied, obtaining and processing them was a time-consuming task. The 

resource base was sufficiently broad so that each season yielded several 

different varieties of foodstuffs which either had to be prepared for 

i1T111ediate consumption or preserved and stored for future use. The meth

ods employed in food processing and preservation fall into three main 

categories: heat treatment, mechanical alteration, and smoking and natu

ral drying. These methods and their variations follow. 

Heat Treatment 

Boiling. The term 'boiling' implies a cooking process whereby 

the foodstuff is heated in boiling water until the ~issues break down 

and some of the natural fluids are released into the water . In Indian 

cookery two types of boiling were practiced: stone boiling, or use of 

heated stones placed in the cooking vessel along with food and water; 

and direct fire boiling, accomplished by placing the pot containing the 

food into or near the fire. From early accounts it is assumed that the 

Pee Dee mainly practiced the latter. Lawson (1937) and Bartram (1940) 

mention boiling in connection with the following plant foods and meats : 

squash; corn; beans; acorns, to remove the oil; geese boiled in fat; and 

unborn fawns boiled in the amniotic sac. (Pottery manufacture and food 

boiling were probably co inc idental in the Eastern United States. ) 

Stewing. Stewing i s a means of cookery whereby food is simmered 

i n its natural fluids , augmented with a small amount of water. Early 
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account s indicate t ha t a majority of the Carol ina Indians cont i nually 

kept stew pots on the fire, replenishing the contents from time to time 

as the need arose . Peaches were reported as being stewed, but for the 

1TXJst part the process was applied to meats, i.e., venison, rabb i t, bear, 

opossum, and beef tripe. 

Roasting. Roasting is accomplished by covering food and sub

jecting it to dry heat. Early accounts make particular mention of 

roasting ears of green corn in hot ashes as a means of drying them prior 

to storage (Swanton, 1946) . Meat was roasted either by skewering it on 

sticks placed near the fire or by wrapping it in leaves and laying it in 

the ashes. Acorns and nuts were sometimes roasted prior to grinding 

them for flour. 

Barbequeing . Grilling or barbequeing food entails placing it 

near an open flame, a process which tends to bleed off the natural 

juices and to harden the exterior. Early accounts '1,0te venison, turkey, 

and peaches treated in this manner. 

Mechanical Alteration 

Before sclerodennatous seeds can in any way be utilized for food 

they must be subjected to some type of mechanical alteration. Threshing 

is usually the initial step, followed by grinding, pounding, or in some 

way removing the shells. In instances where further softening is needed 

prior to final processing, the seeds, grains, or nuts are boiled for a 

time in water . Unlike many of the other groups who used mortars made of 

stone , the Pee Dee peoples used mortars and pestles made totally of wood. 

Lawson, in calling attention to this fact, writes : 

There i s another sort, which we ca l l red Hickory, the Heart 
there of being very red, finn and durable; of which Walking sticks, 
Mort3rs , Pesti l s , and severa l other fine Turnery-wares are made ; .. . 
(Lawson , 1937: 101). 
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Occasionally roots and vegetables also had to be altered prior 

to use; this meant pounding or mashing the stems in order to pre-soften 

them before coo king. Although such methods did to some extent break 

down the fibers, the hardness and toughness of the foodstuffs remained 

to be dealt with during mastication. 

Drying and Smoking 

Since the availability of fresh foods decreased during certain 

seasons, particularly before the large yearly corn harvest, preservation 

and storage of foods against shortage was necessary. Peaches, plums, 

persilMlons, and pumpkins were a few of the plant foods that were natu

rally dried by placing them on mats in the sun. Lawson (1937) describes 

Indian corn and wild fruits being fire-dried during the summer and stored 

for winter use. In the Pee Dee area salting and fire drying, rather than 

smoking over the flames, were the most common and preferred means of meat 

preservation. The large food storehouses of the Creek and Santee Indians 

and their use to protect foodstuffs preserved by these methods from wea

ther and predators are mentioned by early writers. 

Of the methods discussed for food processing and preservation, 

all are able to introduce varying quantities of abrasive materials into 

the diet. The extent to which these materials are thought to affect the 

dentition will be considered in the following chapters. 



Chapter III 

SAMPLE DESCRIPTION 

The series of skulls used in this study was selected from the 

Town Creek Skeletal Collection housed in the Research Laboratories of 

Anthropology, University of North Carolina at Chapel Hill. This col-

lection consists of two hundred and seventy-seven burials most of which 

are (and have been since the time of recove ry) in very fragile condi-

tion. Both sexes and all ages are represented in the collection; and, 

with the exception of the later "Siouan" burials, the general physical 

type exhibited falls within Neumann 's Walcolid classification (Neumann, 

1952) . Figure 3 presents an overlay comparison between Neumann's Mus-
• 

kogid (Walcolid) variety (Robbins, 1972) and Mgv3 Burial 37 from Town 

Creek; the skull from this burial is shown in Plate I. 

As the baseline data from this work will be used later as part 

of a comparative dental survey, representative specimen selection was 

of special importance. The following four points, therefore, were con

sidered in reviewing burials for possible inclusion in the study series. 

1. State of Preservation 

Archaeological specimens from the southeastern United States are 

frequently very difficult to work with because of the poor st ate of pre-

servation. In many areas ground water percolation, high-acidity soi l s, 

and postmortem damage have reduced burials to l ittle more than t he major 

long bones and a few teeth , Pl ate II . Fortunat ely dental compos ition is 
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Plate I. Mgv3 Burial 37. Muskogid variety as seen at Town Creek. 



Plate II. Mgv3 Burial 22. Preservation sta te 
typ ica l of many Town Creek burials. 
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such that in most instances teeth remain intact long after the skeleton 

has disintegrated, allowing additional time for data on age, sex, and 

in some cases population size to be acquired. In using archaeol ogical 

specimens, however, there are some very definite problems associated 

with dental preservation. The first of these is postmortem loss. 

The periodontal ligament, composed of soft, fibrous connective 

tissue (Figure 4), is the means by which the teeth are supported and re

tained in their sockets. The breakdown of this ligament, in periodontal 

disease or following death, allows teeth that are single-rooted, or not 

captured in bone, to become essentially free-floating. Damp soil condi

tions at the tim~ of excavation, fast drying in the · field, and unstable 

humidity during storage prior to preservation all contribute to further 

separation and possible loss of such teeth from the jaws . In primary 

interments, a substantial percentage of postmortem loss is preventable 

through routine notation of missing teeth at the time of excavation, 
• 

plus additional checks both during and after laboratory processing. 

Postmortem loss in secondary interments has usually occurred at some 

point prior to the reburial, making recovery of missing teeth unlikely. 

Another concern in using archaeologically-recovered dental spec

imens is that unless preservative measures are taken soon after recovery 

(regardless of how sound the teeth appeared to be at the time) the teeth 

are apt to be dry, brittle, and have damaged enamel. Tooth enamel is 

composed primarily of hydroxyapatite . (Ca5(P04)30H) with small amounts of 

carbonate, magnesium, fluoride, glycoprotein, and keratin-li ke protein . 

The hydroxyapatite prism, composed of minute crystals, is surrounded by 

an organ ic zone or prism sheath (Pool e and Brooks, 1961 ) . Natural lines 

are fo rmed between pri sms , and it is here that fractures tend to occur 
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Figure 4. Fibers of the periodontal ligament . 
[After Young (1964), Figure 72, page 171; used 
by permission of the publisher . ] 
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as the tooth dries out . As moisture leaves , mul tid i rectional mi cro-

scopic canals form throughout the dentine, resulting in separation from 

and loss of support to the enamel (Sognnaes, 1955). In specimens where 

enamel fragments have split off but are yet available, repair and a pre

servative coating can salvage the tooth. (The Research Laboratories of 

Anthropology routinely uses a preparation of vinyl acetate and resin in 

acetone for this.) Where enamel slivers are missing, teeth should still 

be preserved and may be of use provided the damage is not in an area 

crucial for measurement. Because restorative work takes time, all teeth 

should be examined and repaired prior to the start of any study program. 

Good preservation, whether in terms of a complete set of dentition or 

simply many well-preserved individual teet h, is a most important factor 

in the selection of specimens for study. 

2. Specimen Age 

In order to have a definite category with which to work, and • 
because poor preservation would not permit closer age determination, 

specimens were chosen for the Town Creek series on the bas i s of having 

third molar eruption . This adult sample was thought advisable for sev

eral reasons. From a very practical standpoint, adult bone is easier 

to handle because it is thicker, stronger, and generally bette r pre

served. Also, the use of adult specimens provides the maximum- possible 

number of permanent teeth for study. This is particularly important 

where postmortem loss and damage are . definite considerations, as they 

are in .this skeletal collection . Lastly, in studying progressive con

ditions such as attrition, it is necessary to have examples of change 

as it has occurred over ti me ; older speci mens are obviously more usefu l 

for this. 



23 

3. Male/Female Sample Ratio 

Documentation exists regarding the slight variation between 

male and female dentition with respect to size (Garn e;t al'.., l967a) and 

shape (Hrdlicka, 1923). Taking this into consideration, any study 

series ideally should be set up to include equal numbers of male and 

female speci mens . Where living populations, or large well-preserved 

archaeological collections, are available such a ratio may be feasible. 

When using smaller collections, however, poor preservation and a normal 

predominance of male burials limits the likelihood of having equal sex 

representation. Often in small skeletal collections a 2:1 or 3:1 M/F 

r~tio may be considered average; the latter is the case for the study 

series selected from the Town Creek burials. 

4. Intra-site Specimen Comparison 

When burials are recovered from a particularly large or complex 

site, care must be taken that specimens included in any study series be • 
representative of the site as a whole. The importance of this is that 

intra-site comparison may serve to indicate differences in social class 

(Woolley, 1965); the appearance of a new physical type, perhaps a result 

of invasion or migration of peoples (Webb and Snow, 1945); or simply a 

change in mortuary customs due to population admixture, urbanization, 

or various other factors. There is no ideal way to handle intra-site 

specimen selection. Each site must be considered individually in terms 

of size, location, compl exi ty, and burial distribution. A unit divi sion 

system may work satisfactoril y for sites having concentrations of fea-

tur · · es in various areas; such a system is appropriate for the Town Creek 

site be cause of the scattered mortuary complexes . The organization and 

use of the system is discussed in the following section. 
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THE TOWN CREEK STUDY SERIES 

Reports from the Town Creek excavations were studied and notes 

made of all areas having heavy burial concentra tions . Of the seven 

areas so located, each was given a unit designation, UNIT 1, UN IT 2, ... 

UNIT 7. All of the burials within each unit area were examined and the 

best preserved selected for inclusi on in the study series . UNITS 1 and 

2 represent burials from the temple mound area. These include several 

burials from the early Pee Dee Period pre-mound mortuary house, as well 

as one burial from the last temple erected on the mound late in the same 

period. UNITS 3 through 6 include burials f rom four different mortuary 

complexes around the perime ter of the mou nd plaza. These also date to 

the Pee Dee Period, 1400-1600 AD. UNIT 7 consists of two intrusive 

burials which, on the basi s of trade goods analysi s , have been dated to 

the early 1700's. These two burials have been included in the se ries as 

examples of t he replacement population. Without ex<;t?ption, the burials 

in the Town Creek series represent primary si ngl e interments. 

Each burial differs in the size and shape of the grave, the a

mount and kind of grave goods, the orientation of the skeletal remains, 

and the general state of preservation. A brief surrmary follows for each 

site unit and its burials, as well as an indication of the locati on of 

each burial with regard to t he site _as a whole (Figure 5). At this 

point it should be noted that two different listings are used for the 

Town Cree k material . Burial s designated Mg0 2 (Montgomery County, Mound, 

Site 2) were excavated from t he mound area proper, and those designated 

MgV3 (Montgomery County, Village, Site 3) include all other burials re

covered from the site. 
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Figure 5. locations of burials selected for the Town Creek series. 



UNIT 1 

UNIT l consists of Burials 53, 55, and 57 which were in close 

proximity in a structure thought to have been a pre-mound mortuary. 

Mg02 - Burial 53. Originally located in 1941, Burial 53 was refilled 

and not excavated until August, 1950. The grave was found to be a 
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round-cornered, rectangular pit approximately 5 ft. by 3.7 ft. in di

mension. The poorly preserved skeleton, field sexed as male, was lying 

on its back with legs flexed to the right and with the major axis of 

orientation NW-SE. A rounded, unworked boulder was located at the feet 

of the skeleton. The pit of Burial 53 was intrusive into Burial 54. A 

piece of wood was located near the midsection of the burial and was 

thought to be part of the bark lining from Burial 54 . No grave goods 

were recovered. 

Post-cranial preservation was very poor. Although fragments were 
• 

recovered, the skull has not been reassemb led. The available teeth are 

indicated, in order from right to left, in the dental chart below. Here, 

as in following charts, the maxillary teeth are listed in the upper row. 

R x 7 6 x x x x x x x x x x x 7 x L 
8 7 x 5 4 3 2 x x x x x x x 7 8 

~
0 2 - Burial 55 . Also located in 1941, Burial 55 was not excavated 

until 1950. The grave was a round-cornered, rectangular pit approxi

mately 6 ft. by 3.4 ft. in dimension . . The skeleton, field sexed as a

dult fema le , was lying on its back with l egs and arms fully ext ended. 

The major axis of orientation was N-S with the apex of the skull to the 

north. The pit for Burial 55 was sl ightly intrusi ve i nto Burials 53 

and 54 ; no grave goods were found in this buria l. 



General preservation was very poor. The skull was very fra g

mentary and has not been reassembled. Teeth present and suitable for 

study include the following : 

R 8 7 6 5 4 3 2 x 1 2 x x x 6 7 8 L 
8 7 x 5 x 3 2 1 1 x x 4 5 x x 8 
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Mg0 2 - Burial 57. Buri al 57 was the third in the 1941 mortuary house, 

delayed-excavation series. The burial pit was ovoid in shape and about 

5.6 ft. by 3.7 ft. in dimension. The skeleton, field sexed as as adult 

male, was lying on its back with legs flexed to the right and lying a

gainst the edge of the pit. The major axis of orientation was NW-SE, 

with the apex of the skull pointed NW. A single worked roe~ was lying 

over the right elbow. There were no associated grave goods. 

The general condition of the bone was better than in either of 

the preceding burials. The skull has not been reassembled. Teeth 

available for study include the following: .. 
R x 7 6 5 x x x x 1 x 3 4 5 6 7 x L 

8 7 6 5 4 3 2 1 x 2 3 4 5 6 7 x 

UNIT 2 

UNIT 2 consists of a single burial, Burial 59, which was found 

just west of the firepit in Temp le 1 on top of the mound. 

-"9°2 - Buri a 1 59·. Burial 59 was contained in an ova-rectangular pit 

approximately 4.7 ft. by 3.3 ft. in dimension. The skeleton, field 

sexed as a senile male, was lying fl exed on its right side, facing east. 

The major axis of orientation was N-5. Grave goods associated wi th this 

fndtvidual include the following : 2 rattles; 2 mica buttons; 2 projec

t i le points; 10 shell beads; and one lump of red ochre . The body is 

thought to hav b . e ee~ lying on wooden planking and was possibly covered 
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with a f ur or cloth robe as evi denced by the soft humic earth irranedi

ately above the skeleton. As this burial was associated with the temp

le, it is possible that the individual was a tribal leader or perhaps a 

member of the religious hierarchy. 

The state of preservation in this burial was extremely poor. 

The skull was fragmentary and has not been reconstructed. Teeth avail-

able for study include the following: 

R x x x x x x x x x x x x x x x x L 
x x 6 5 x x x x x x x x 5 6 x x 

UNIT 3 

UNIT 3 consists of Burials 132, 141, and· 142. These burials 

were recovered from a mortuary house immed iately to the left of the 

ceremonial mound . 

Mgv3 - Burial 132. Burial 132 was located in an oval pit approximately 

3.1 ft. by 2.4 ft. in dimension . The skeleton, fierd sexed as an adult 

male, was. lying flexed on its left side. The major axis of orientat ion 

was E-W with the skull facing south. The burial was found at subsoil 

level during excavation of Burial 130. A great amount of organic matter 

was found above and beneath the skeleton. There were no grave goods 

associated with this burial. 

Preservation was extremely poor for the post-cranial remains. 

1be skull, however, was reasonably intact and has been partially re

stored. Teeth available for study include the following: 

R 8 7 6 5 4 x x l 1 2 3 4 5 6 7 8 L 
8 7 x 5 4 3 2 l l 2 3 4 5 x 7 8 
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Mgv3 - Buria l 141. Buria l 141 was located in a round-cornered rectan

gular pit 5.3 ft. by 1.8 ft. in dimension. The skeleton, field sexed 

as an adult male, was lying fully extended on its back. The major axis 

of orientation was SSW-NNE. The ulna of the left arm was slightly out 

of place for no apparent reason. In the pit fill were what appeared to 

be log molds oriented lengthwise over the body. This burial was intru

sive into Burial 139 and was intruded upon by Burials 140 and 142. In 

spite of this, the skeleton did not appear to have been particularly 

disturbed. No grave goods were found with this burial. 

Skeletal preservation was poor. All of the bone exhibited pit

ting, originally assumed to have resulted from a pathological condition. 

However, as pitting was present only in small areas it is likely that 

soil acids were the contributing factor. The skull has been partially 

restored. Teeth available for study include the following : 

R 8 7 6 5 4 3 2 x x 2 3 4 5 6 7 ~ L 
8 x 6 5 4 3 2 1 l 2 3 4 5 6 x 8 

Mgv3 - Burial 142. Burial 142 was contained in a rectangular pit 3.75 

ft. by 2.4 ft. in dimension. The skeleton, field sexed as an adult 

male, was lying semi-flexed on its right side. The major axis of orien

tation was W-E, with the skull facing west. Both right and left tibiae 

and fibulae were posthumously broken, but none of the fragments had been 

removed from the burial . It was assumed that the bones had been damaged 

when another grave was dug but not completed . Burial 142 was intrusive 

into Burials 141 and 143 . There were no grave goods with the burial. 

Post-cranial preservation was not good. The skull was in better 

condi tion and has been partially reassembl ed. Teeth availabl e for 

s tudy include the following: 



R 8 x 6 5 4 3 2 1 1 2 3 4 5 6 7 8 L 
8 7 6 5 4 3 2 1 1 2 3 4 5 x 7 8 

UNIT 4 

UNIT 4 consists of one burial, Burial 84, which was recovered 
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just outside the mortuary located to the left of the mound. This struc

ture has been reconstructed as part of the Town Creek Indian Mound His-

toric Site. 

Mgv3 - Burial 84. Burial 84 was located in an oval pit 3.9 ft. by 2.6 

ft. in dimension. The skeleton, field sexed as as adult male, was lying 

semi-flexed on its left side. The major axis of orientation was E-W, 

with the skull facing west. Two postholes were intrusive into the 

burial with one passing through the cranial area and di sturbing the man

~ible and left scapula . The vertebrae were somewhat out of line; this 

was credited to root or rodent action. Grave goods associated with the 

• burial are as follows: 2 small stones recovered from the north side of 

the burial; the tip of a chipped stone projectile point situated under 

the third rib; a small shell bead necklace ; and several small sherds lo

cated near the maxilla at the edge of the posthole. The cranial and 

shoulder areas of this burial had been sealed over with a layer of clay. 

The postholes appeared to have resulted from posts being driven into the 

ground (as opposed to the hole being dug and the posts placed in them), 

since the materia ls were not removed but rather pushed aside. 

The burial is well preserved , but the skull has not been re

assembled. Teeth available for study include the following: 

R 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 L 
x 7 x 5 4 x x l l 2 3 4 5 x x x 
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UNIT 5 

UNIT 5 consists of Burials 1, 5, 8, 10, 12, 17, 18, 19, 22, 26, 

and 37. These burials were recovered from a mortuary complex across the 

plaza from and facing the ceremonial mound. 

Mgv3 - Burial 1. Buri al 1 was qu i te shallow and partially di sturbed by 

plowing. The skeleton, field sexed as an adult female, was lying on its 

back, minus all remains inferior to the thoracic vertebrae. Orien-

tation appeared to be E-W, with the skull facing east. There were no 

grave goods associated with this burial. 

Preservation of the skeletal material that was present was ra

ther· poor. The skull has not been reassembl ed. Teeth availabl e for 

study include the following : 

R x x x 5 4 x 2 x x x 3 4 5 6 7 8 l 
x x 6 5 4 3 x x x x 3 4 5 6 7 8 

Mgv3 - Burial 5. Burial 5 was intrusive from a habitation level through 

Burial 4. The grave was an oval pit approxima tely 6.9 ft. by 2. 5 ft . in 

dimension. The skeleton, field sexed as an adult female, was lying 

partly flexed on its left side. The major axis of orientation was NE-SW 

with the skull facing NE . Grave goods associated with this burial were 

as follows: 4 perforated shell gorgets; a tri angular project ile point 

fou nd near the left shoul der and pos sibly at one time intrudi ng into t he 

bone; and a second triangular po i nt found beneath the seventh thoracic 

vertebra. 

Although preservation i n genera l was poor, a rel atively large 

amount of maxi l la and mandible remai n. Some reassembly of the sku ll has 

been attempted . Teeth available for study include the following: 



R 8 7 6 5 4 3 2 1 1 x 3 4 5 6 7 8 L 
8 7 6 5 4 3 2 x x x x x x 6 7 8 
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Mgv3 - Burial 8. Burial 8 appears to have been disturbed by plowing. 

The vertebrae were scattered and the lower portions of the body missing. 

The grave was an oval pit approximately 3.7 ft. by 2.5 ft. in dimension . . 
The skeleton, field sexed as adult male, was lying flexed on its right 

side; the major axis of orientation was N-S, with the skull facing to 

the south. No grave goods were recovered from this burial. 

Skeletal preservation is fairly good, but the skull has not been 

reassembled. Teeth available for study include the following: 

R x x x x x x x x x x x x x x x x L 
x x x x 4 3 x x x x 3 x x x x 8 

Mgv3 - Burial 10. Burial 10 was located in a rather shallow rectan

gular pit. The pit was approximately 4.6 ft. by 2.8 ft. in dimension. 

The skeleton, field sexed as an adult female, was lying fully flexed 

on its back and. right side. The major axis of orientation was NW-SE, 

with the skull facing SE. A large irregularly shaped granite cobble 

was found NE of the skull on the pit floor. No grave goods were re

covered from the burial. 

Preservation of this burial was very poor. The skull has not 

been reassembled. Teeth available fo.r study are as follows: 

R x x 6 5 4 x x 1 x x x 4 5 6 7 x l 
8 7 6 x 4 x x x x x 3 x x x x x 

!!9v3 - Burial 12. B · 1 12 ur,a was contained in a sub-rectangula r pit 
3

•7 ft. by 2.8 ft. in dimension. The skeleton, field sexed as as adult 

le , was lying fully flexed on its ba ck with legs to the left and arms 
crossed. Th e major axis of orientation was NE-SW, with the skull 



facing east. No grave goods were associated with the burial. 

Preservation of the burial was very poor. The skull has been 

partially reassembled. Teeth available for study are as follows: 

R x x x x x x x x x x x x x 6 7 x L 
X 7 XX XX X·X XX XX XX 7 X 

Mgv3 - Burial 17. Burial 17 was located in a bell-shaped pit appoxi

mately 4.0 ft. by 2.4 ft. in dimension. The skeleton, field sexed as 
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an adult male, was lying flexed on its back and left side with arms 

partially flexed. The major axis of orientation was NW-SE, with the 

skull facing north. This skeleton was badly disturbed by root activity. 

Two postmolds were in the grave pit, but apparently were there prior to 

the burial. No grave goods were recovered. 

The burial is in a very poor state of preservation. The skull 

consists of small fragments ar.d has not been reassembled. Teeth avail

able for study include the following: 

R x x 6 x 4 3 2 x x x x x x x x x L 
8 x 6 x 4 3 x x ~ x 3 x x 6 7 x 

Mgv3 - Burial 18. Burial 18 was contained in a rectangular pit 3.9 ft. 

by 2.9 ft. in dimension. The skeleton, field sexed as a young male, was 

lying fully flexed on its right side with the skull facing east. The 

burial had been disturbed by root activity,. with the result that several 

of the ribs had been moved from their original position. No grave goods 

were associated with this burial. 

Preservation of the burial was fair. The skull has not been re

assembled. Teeth available for study are as follows: 

R x x x 5 4 J x x x 2 3 x x x x x L 
x 7 6 x x x x x x x 3 4 x x x x 
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Mgv3 - Burial 19. Burial 19 was located in a rectangular pit approxi

mately 4.5 ft. by 3.2 ft. in dimension. The skeleton, field sexed as a 

mature male, was lying partially flexed on its back with legs to the 

left. The major axis of orientation was NE-SW, with the skull facing 

south. One columnar shell bead was located at each wrist of the skele-

ton. Additional beads were randomly scattered throughout the pit fill. 

Some were found as much as one foot above the burial, possibly as a re-

sult of rodent activity. 

Preservation was somewhat better than usual in this burial. The 

skull has been partially reassembled. Teeth available for study include 

the following: 

R x 7 x x x x x x x 2 3 4 5 6 x x L 
8 7 x 5 x x x x x x 3 x 5 x 7 x 

Mgv3 - Buria1 22 . Burial 22 was located in a nearly oval pit approxi

mately 4.1 ft. by 3.1 ft. in dimension. The skeleton, field sexed as an 

adult female, was lying on its ventral and right side with anns and legs 

partially flexed. The major axis of orientation was E-W, with the skull 

facing to the south . No grave goods were associated with the burial. 

Most of the post-cranial material was too fragmentary to remove 

from the ground. The skull has not been reassembled. Teeth available 

for study are as follows: 

R x x x x x x x x x x x x x 6 7 8 L 
x x x x x x x x x x x x 5 x 7 8 

Burial 26 was contained in a rectangular pit about !!9V3 - Burial 26. 

3•2 ft. by 1.8 ft. in dimension. The skeleton, field sexed as a young 

fecale , was lying on its bac k with its head to the left . The ri ght arm 

ltls extended and the left ann f lexed to the shou lder. The l egs were 
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missing. The major axis of orientation was NS-EW, with the skull facing 

north. The pelvic region was shallower than the rest of the burial, 

so that it was possibly disturbed by plowing. One postmold was evident, 

but it appeared to have predated the burial. 

The condition of the burial was very poor. The skull has .not 

been reassembled. Teeth available for study are as follows: 

R 8 7 6 5 4 3 x x x 2 3 4 5 6 7 8 L 
8 x x 5 4 3 x x 1 x 3 4 5 6 x x 

Mgv3 - Burial 37. Burial 37 was located in a round-cornered pit approx

imately 1.5 to 2.0 ft. by 7.5 ft. in dimension. The inner pit was sur-

rounded by a shelf about one foot wide, making the total pit dimensions 

3.5 ft. by 9.0 ft . The skeleton, field sexed as an adult male, was 

lying fully extended with the head turned to the left. The major axis 

of orientation was NS-EW, with t he head to the north. This burial was 

accompanied by a large number of grave goods, including: a chipped stone 

drill; 5 chipped stone projectile points; 33 pottery sherds; a copper

coated wooden ear disk placed over the right eye (Plate III}; shell 

beads located at the wrists, ankles, and around the neck; and 4 shell 

ear pins lying under the left side of the mandible. The pit ledge was 

thought to have been used to support timbers covering the grave. 

Preservation in this burial was excellent. The skull has been 

fully reas sembled and, with the green stain caused by the copper-coated 

Wooden disk found over the right eye,. makes a most unusual specimen 

(Plate 1). Teeth available for study are as follows : 

R 8 7 6 5 4 3 2 l 1 2 3 4 5 6 7 8 L 
8 7 6 5 4 3 2 x 1 2 3 4 5 6 7 8 
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Plate III . Mgv3 Burial 37 , prior to removal of grave goods . 
Included were numerous shell beads and a copper-coated disk 
of wood, visible over the right eye. 



UNIT 6 

UNIT 6 consists of Burials 45, 46, and 50. These burials were 

in close proximity and were recovered from what was thought to be part 

of an early Pee Dee mortuary house. The house was located across the 

plaza from and slightly to the right of the ceremonial mound. 
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Mgv3 - Burial 45. Burial 45 was located in an oval pit approximately 

2.5 ft. by 2.0 ft. in dimension. The skeleton, field sexed as an adult 

male, was fully flexed and lying on its back with legs to the right. 

The major axis of orientation was NNE, with the skull facing north. 

Four small clay pellets were found under the chin; two had holes through 

their center as if to have been beads, while the other two were too 

badly broken to be studied. 

Preservation was only fair. No .attempt has been made to re

assemble the skull. Teeth available for study are as follows: 

R x 7 6 5 4 3 2 1 1 2 3 4 5 6 7 x L 
8 7 6 5 4 3 2 l l 2 3 x 5 6 7 8 

M9v3 - Burial 46. Burial 46 was located in an oval pit approximately 

2.8 ft. by 1.8 ft. in dimension. The skeleton, field sexed as an adult 

male, was lying fully flexed on its right side. The major axis of 

orientation was SSW, with the skull facing slightly SE. No grave goods 

Were recovered. 

Preservation was good in this burial. The skull has been com

pletely reassembled. Teeth available for study are as follows: 

R x x x x x 3 2 x x x x x x x 7 8 L 
8 7 x x 4 3 2 l x x 3 4 x x x 8 

~~ 
...;.;r..__,: - Burial 50 . Burial 50 was conta ined i n an oval pit approximately 
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5.3 ft. by 2. 2 ft. in dimension. The skeleton , field sexed as as adul t 

male, was lying on its back with the left leg slightly bent and the left 

ann flexed to the chin. The major axis of orientation was SE-NW. Grave 

goods associated with this burial include the following: a copper axe 

located over the left ilium; shell beads located in the neck region; a 
j 

ro_ughened round stone located slightly to the left of the left wrist; 

and a fresh water clam shell near the left femur. 

Preservation in this burial was excellent . The skull has been 

fully reassembled. Teeth available for study are as follows: 

R 8 7 x 5 4 x x l l x x 4 5 6 7 8 L 
x 7 6 5 x x 2 l l 2 3 4 5 6 7 8 

UNIT 7 

UNIT 7 consists of Burials 28 and 44. These two burials, repre-

sentative of the Hillsboro focus, are intrusive into the earlier Pee Dee 

level. Plate IV (Burial 44) illustrates the shaft and chamber burial 

concept used by the Siouan replacement population. Trade goods analysis 

has dated these burials to the early 1700's . 

Mgv3 - Burial 28. Burial 28 was located in a shaft and chamber grave. 

The chamber was an oval pit approximately 3.7 ft. by 2.5 ft . in dimen

sion. The skeleton, field sexed as as adult male, was lying on its left 

side. The major axis of orientation was NE-SW, with the skull lying on 

1ts left side facing SW. The grave was intrusive into a Pee Dee refuse 

Pit that had been dug but never us ed. This was evident from t he red 

clay soil from the buri~l pit which had become mixed with fill of the 

refuse pit . No grave goods were recovered from thi s buri al. 

The preservation was good, ind the skul l has been partial ly 



Plate IV. MgYJ Burial 44. Shaft and chamber grave concept 
as used by the Siouan replacement population at Town Creek. 
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reassembled. Teeth available for study are as follows : 

R 8 7 6 5 4 x x x l 2 3 4 5 6 7 8 L 
8 x x 5 4 3 x x l x 3 4 5 6 x x 
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Mgv3 - Burial 44. Burial 44 (Plate IV) was located in a shaft and cham

ber grave similar to that of Burial 28. The grave was intrusive into an 

earlier Pee Dee burial which, as a result, had been partially destroyed. 

The burial chamber was an oval pit approximately 3.0 ft. by 2.5 ft. in 

dimension. The skeleton, field sexed as an adult male, was lying fully 

flexed on its left side. The major axis of orientation was NE, with the 

skull facing east. No grave goods were found. 

Preservation was good in this burial . The skull has been fully 

reassembled . Teeth available for study are as follows: 

R 8 7 6 5 x x 2 l l 2 3 4 5 6 7 8 L 
8 7 6 5 4 3 2 l 1 2 3 4 5 6 7 8 

DISCUSSION 

As can be noted from the above summaries, preservation is quite 

poor in most of the Town Creek burials. Due to this, teeth listed as 

available for study include not only complete specimens, but also teeth 

damaged sufficiently that only single dimensions can be determined. The 

first and second mandibu l ar molars illustrated in Plate V (a and c) are 

examples of this condition. Data from such . teeth have been included in 

mesial-distal or buccal-lingual metrical statistics; however , it is ob

viousl y not suitable for use in Crown Index, or other similar, studies. 

Postmortem tooth loss in t he 24 burials is quite hi gh , as shown 

in Tables 2A and 28 . With the exceptions of the left maxillary f irst 

and second molars the frequency of loss is over 25 per cent, with the 

central and lateral maxil lary and mandibular incisors most freq uently 
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TABLE 2A 

MAXILLARY POSTMORTEM TOOTH LOSS {22 SPECIMENS) 

7 
Right Quadrant 

2 , , 2 3 
Left Quadrant 

6 7 
- - -

Site Buri al 8 6 5 4 3 4 5 8 
-

Mg0 2 53 x x x x x x x x x x x x x 
Mg02 55 x x x x 
Mg0 2 57 x x x x x x x 
Mg0 2 59 (Maxi lla missing) (Maxilla missing) 
Mgv3 132 x x 
Mgv3 141 x x x 
Mg v3 142 x 
Mgv3 84 
Mg v3 1 x x x x x x x 
Mg v3 5 x 
Mg v3 8 (Maxilla missing) {Maxilla missing) 
MgV3 10 x x x x x x x x 
Mgv3 12 x x x x x x x x x x x x x x 
Mgv3 17 x x x x x x x x x x x x 
Mgv3 18 x x x x x x x x x x x 
Mgv3 19 x x x x x x x x x x 
Mgv3 22 x x x x x x x x x x x x x 
Mg v3 26 x x x 
Mgv3 37 
Mg v3 45 x x 
Mgv3 46 x x x x x x x x x x x x 
Mgv3 50 x x x x x 
Mgv3 28 x x x 
Mg v3 44 x x 
Total Absent IT -8 1 6 1 -,..,- rT --rr -,,- ---io s , 6 4 3 ---io 
Percentage 50.0 36.4 31.8 27.3 31.8 50.0 50.0 59 . 1 50.0 45.5 36.4 31.8 27.3 18.2 13 .6 45.5 
Mean Loss 42.045 per cent 33.52 per cent .f:I> 

w 
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TABLE 28 

MANDIBULAR POSTMORTEM TOOTH LOSS (24 SPECIMENS) 

Site Bur i al a 7 6 
Right Quadrant 

5 i:l 3 2 I I 2 3 
Left Quadrant 

i:l 5 6 7 a 
Mg02 53 x x x x x x x x 
Mg 02 55 x x x x x x 
Mg 0 2 57 x x 
Mg 02 59 x x x x x x x x x x x x MgV3 132 x x Mgv3 141 x x Mgv3 142 x MgV3 84 x x x · x x x x Mgv3 1 x x x x x x 
Mgv3 5 x x x x x x 
MgV3 8 x x x x x x x x x x x x Mgv3 10 x x x x x x x x x x x Mgv3 12 x x x x x x x x x x x x x x Mgv3 17 x x x x . x x x x x 
Mgv3 18 x x x x x x x x x x x x Mgv3 19 x x x x x x x x x x Mgv3 22 x x x x x x x x x x x x x Mgv3 26 x x x x x x x MgV3 37 x 
Mgv3 45 x Mgv3 46 x x x x x x x Mgv3 50 x x x 
Mgv3 28 x x x x x x x Mg v3 44 
Total Absent 881T11812°14 rr --,-;- b -m a 12" -m -m 
Percentage 33.3 33.3 45.8 29.2 29.2 33.3 50.0 58.3 54.2 62.5 25.0 41.8 33.3 50 . 0 41.8 41.8 
Mean Loss 39.06 per cent 43.78 per cent ~ 

~ 
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missiDg (see Plat e V; a, b, and c for typical loss patterns). The data 

from the Town Creek series agree with previous findings that one-half to 

three-fourths of the incisors and one-third to one-half of the canines 

are typically lost postmortem from both prehistoric and aboriginal skull 

collections (Krogman, 1935). Tables 3 and 4 present Krogman's English 

and Australian postmortem loss data as compared with similar tabulations 

for the Town Creek series. As mentioned in earlier discussion, for the 

incisors and canines similar patterns of loss occur and may reasonably 

be attributed to the tooth root configuration. Because of the unknown 

factors of excavation, cleaning, and storage, any further statements as 

to similarities or differences in loss frequencies would be speculative. 

As noted in the summaries, all burials have sex designations that 

were assigned in the field duri_ng recovery. All such designations were 

rechecked as part of this study and, with one exception, were correct 

insofar as could be ascertained from skull and postcranial examinations. 

The female assignation of the burial in question was apparently chal

lenged at the time of laboratory processing and was changed to male. 

The latter designation is correct. 

It should be mentioned that although a unit division system has 

been proposed fo r intra-site comparative purposes, the small number of 

specimens, the high incidence of postmortem .tooth loss, and the normal 

and sometimes wide ranges of individual variation make definite conclu

sions with regard to specific units unwise . Differences between units 

Will be noted, with special attention pai d to possible differences be

tween UNIT 7 (the intrusive Siouan burial s ) and all others. The overall 

results of the study, i ncl ud ing UNIT 7 except for comparative purposes, 

will be presented i n t erms of a single population made up of al l units. 
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TABLE 3 

COMPARISON OF POSTMORTEM LOSS FREQUENCY 

18th Centur! English Skulls* Prehistoric Australian Skulls* Town Creek Skull Series 
Upper (39 Lower {46) ipper qo8) jower (64) ~pper {22) Lower (24) TOOTH # % # % % % # % 

(I l ) 66 87 71 77 126 58 64 50 24 54 27 56 
2 ( I 2) 48 63 66 72 94 43 48 38 21 48 27 56 

3 (C) 36 47 60 65 78 36 39 30 19 43 14 29 
4 (PM1) 16 21 44 48 64 30 36 28 14 31 17 35 

5 {PM2) 10 13 . 36 40 58 27 52 40 12 27 15 31 

6 {M1 ) 4 5 - - 12 6 8 6 11 25 23 48 

7 {M2) 6 8 6 7 25 11 8 6 11 25 18 37 

8 {M3) 10 13 8 9 50 - 23 12 9 21 48 18 37 
Totals 196 32 291 39 507 29 267 26 133 38 159 41 

* Adapted from Krogman (1935), page 45. 

~ 
0\ 
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TABLE 4 

ORDER OF POSTMORTEM LOSS IN PERMANENT DENTITIONS 

1sth Century English Australian Adult Town Creek Sku lls 
Adult Male Skulls* Male Skulls* (Mixed Sexes) 
Maxilla Mandible Maxilla Mandible Maxilla Mandible 

I 1 I1 I1 I1 11 11 
12 12 12 I2 12 12 

e c c c PM2 M3 M1 

PMl PM1 PM1 c c M3 

PM2 PM2 PM2 PM1 PM1 M2 
M3 M3 M3 . 

M3 PM2 PM1 

M2 M2 M2 M2 M2 PM2 
Ml Ml Ml Ml c 

* Adapted from Krogman (1935), page 45. 

\ • 



Chapter IV 

DENTAL MORPHOLOGY 

Morphologic differentiation which was eventually to result in 

the hominid type of dentition began during the Permo-Carboniferous and 

Triassic Periods with the change from homodonty to heterodonty (Le Gro 

Clark, 1959). Further configurational modifications, such as the tri-

tubercular and later quadritubercular molar forms, continuous size re-

duction in all of the teeth, and the gradual change to a smoother, more 

U-shaped dental arch occurred precursory to the Australopithecine denti

tion (Broom and Schepers , 1946; Broom and Robinson, 1950 and 1952). 

From these earliest of hominids · through Homo eJtec.;l:u.6 and Homo hapien..6 

change was again characterized by a decrease in length and width of the 

dental arches, together with further simplification and size reduction 

in certain tooth groups. Brace (1962) views this 11 humanization 11 of den

tition as correlating with changes in environment and ecology: specifi

cally, those morphological changes (decrease in canine size and re

duction of molar surface area) which occurred as the use of tools and 

fire decreased selective pressures inherent in margi nal survival situ

ations . Possibly correct , Brace's theory raises questions as to the 

nature and extent of morphological variation in hominid dentition that 

arose as a result of cultural selection. 

Basically the structural formation of the dentition is hi sto-

109ically and embryologically the same for all vertebrates , with any 
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subsequent differenti ation reflecting phylogenetic and ontogenetic tem

plates (Burdi, 1968). In mammals, specifically man, the dentit i on be

gins to develop with the appearance of tooth primordia in the embryonic 

dental ledge. After several growth stages histodifferentiati on stops 

cell division, allowing for modelling of the various hard and soft struc

tures of the t ooth, Figure 6. The dental arches also undergo magnifi

cation during this time and by the eighth week .ln u;t.Vto have assumed 

their characteristic catenary curve . 

As the teeth form in the dental arch, their morphology is deter

mined by the tooth districts in which they develop. It has been sug

gested (Butler, 1939) that "field" genes similar to those controlling 

regional different i ation in the vertebral column exist for the various 

tooth districts. Knowledge as to the speci f ic mechanisms here involved 

is unavailable, for while genetics is recognized as playi ng a key role 

in all aspects of dental morphology , practical difficulties have hin

dered determination of gene frequencies or modes of inheritance for the 

various traits . One possible exception to this might be Carabel li 's 

trait, which will be discussed in detail later in this chapter. 

An analysis of the dental morphology of a population generally 

includes metri cal data for individual tooth size as well as descriptive 

data (sometimes including metrical) for traits such as supernumerary 

cusps, supernumerary teeth, peg-shaped teet h, incisor shoveling, Cara

belli's cusp, and so forth . As all of these traits are phenotypi c, their 

description and incidence is of primary import ance in es t abli shi ng geno

typic characteristics for the population. 

The fol l owing presents a descri ption of the denta l morphology of 

the Town Creek series . For convenience the data are separated into two 



Flben of 

Oentol veins 
and orterles 

Figure 6. Longitudinal section through a typical 
tooth. [After Young (1964), frontispiece.] 
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parts: Part I, Dental Measurements; and Part II, Description of Selected 

Phenotypic Traits. 

Part I. Dental Measurements 

Odontometry has been used to estimate evolutionary trends in 

fossil forms, to demonstrate differences among ethnic groups, and to pro

vide data for use in orthodontics and prosthodontics. So long as mea

surement techniques are clearly defined, consistently applied, and the 

raw data made available, one investigator theoretically should be able 

to make use of another's work in fonnulating comparative studies. This 

particularly should be the case where metrical data form the basis for 

trait description. 

From the 24 Town Creek burials (18 male and 6 female) 387 teeth 

were complete enough to allow both mes io-distal and bucco-lingual mea

surements to be ta ken. Where possible, measurements were made on the 

teeth ,0t -0Ltu. using a sharp-jawed Boley guage with vernier, accurate to 

9.1 rrm; all measuremen ts are presented in millimeters. Loose teeth were 

utilized in the sample only when (by matching wear facets or root and 

socket configurations) they could be directly associated with teeth re

maining in the dental arch. 

Throughout this study, in the interest of thoroughness, data 

were calculated separately for each tooth location within each of the 

four quadrants of the mouth. The data were further separated according 

to sex and subsequently summarized to reflect the trait over the whole 

Popul ation. Where appropriate, statistical data (means, standard devi

ations, or results oft-tests) were included. 

Due to the differences in . tooth shape, the actua l techni ques for 

measuring incisors and canines varied slightly from those used for pre-
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molars and molars. All measurements were taken according to methods 

prescribed by Wheeler (1965) and are as follows : 

Mesia-Distal (MD) Crown Diameter 

Anterior teeth. Measurement taken across cutting edge of tooth 
from crest of curvature on the mesial surface (mesial contact 
area) to the crest of curvature on the distal surface (distal 
contact area). 

Posterior teeth. Measurement taken across the mesio-distal axis 
of the crown from the crest of curvature on the mesial surface 
(mesial contact area) to the crest of the curvature on the dis
tal contact area). 

Bucco-Lingual (BL) or Labial-Lingual Crown Diameter 

Anterior teeth. Measurement taken at right angles to the MD 
measurement , from the crest of curvature on the labial surface 
to the crest of curvature on the lingual surface . · 

Posterior teeth . Measurement taken at right angles to the 
mesio-distal axis of the tooth, from the crest of curvature 
on the buccal surface to the crest of curvature on the lingual 
surface. 

To indicate the relation of tooth length to width, the Crown In

dex was calculated for each tooth using the relation 

CI= MD Diameter x 100 
BL Diameter 

Since the measurements on the two (male) Siouan specimens showed 

no significant differences from those for the remainder of the male pop

ulation, they were included in the statistics for the total male compon

ent of the series. Tables A, B, C, and D, included in the Appendi x for 

completeness of data, present measurement summari es for each tooth lo

cation within each of the four mouth quadrants. The sample size, para

meter range, and t he sample mean and standard deviation are given for 

Mo, BL, and CI measurement s. t-tests , conducted on data fo r antimeres, 
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showed no significant differences in size; consequently, t he data in 

Tables A and B (C and 0) were combined to give the composite maxillary 

(mandibular) data which i s presented in Table SA (SB). 

As is evident from the t-statistics, compiled in Table E of the 

Appendi x, there is no significant difference in tooth size between sexes, 

except for two isolated instances : in the first case , the MD measurement 

for the mandibular M3 anti meres was slightly larger in the males than in 

the females; secondly, the BL measurement for the mandibular 12 anti

meres appeared to be significantly different, but actually was not be

cause of t he small sample size (1 or 2 teeth) . Therefore in future dis -

cussion reference wil l onl y be made to the statistics for the total pop

ulation. Although little can be done with these measurements for the pre 

sent study except compare their means with those for other populations as 

in Table 6, thei r compi l ation i s crucial to future, detail ed comparative 

studies . 

Part II . Description of Selected Phenotypic Traits 

Variation in tooth size, number , and shape has been reported for 

every group within the hominid line . Such differences occur in both t he 

deciduous and permanent dentitions, and mainly in connection with the 

tooth in each district considered genetically mos t unstable, i.e., 

Maxilla 

Mandible 

Of the teeth mentioned , the third molars are generally subject to 

more vari ati on, resulting in many cases in t ota l absence (hypodontia) . 

As suggested by Dahlberg (1945), this may occur proportionate to the di s

tance from the center of infl uence of a t ooth group (a modification of 

Butler's field theo ry). 
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TABLE SA 

MAXILLARY MESIO-DISTAL, BUCCO-LINGUAL, AND CROWN INDEX STATISTICS FOR THE TOWN CREEK SERIES 
(All values are given in millimeters.) 

Sample Mes io-Di sta 1 Bucco-Lingual Crown Index 
Tooth Size Range Mean St. D. Range Mean St.D. Range Mean St.D. 

M3 Ma le 23 5.8-10.3 8.54 0. 92 6 .8-11 .8 9.90 1.11 87.38-139.39 116.41 10. 38 
Female 6 8.1- 9.7 8.63 0. 99 10. 0-11 . 4 10.46 0.83 108. 25-139.02 121 . 79 16.52 
All 29 5.8-10.3 8.56 0. 93 6 .8-11 .8 l 0. 02 1.06 87.38-139.39 117 . 52 11. 76 

M2 Male 20 8.7-10 .3 9.48 0. 52 10.2-11.5 10. 73 0.53 107 .29-120.70 113 . 24 4.64 
Female 8 8.5- 9.7 9. 16 0.45 9.9-11.3 10.48 0.54 108.25-120.00 114. 40 4 . 10 
All 28 8.5-10.3 9.39 0.50 9.9- 11.5 10.66 0.53 107 .29-120.70 113. 57 4.50 

Ml Male 17 8.6-11.3 10 .18 0.63 10.1-11.5 10. 71 0.35 93.75-124.42 105. 57 7.25 
Female 8 8.8-10.7 10. 22 0 .76 10.5-11.5 11 . 06 0.66 103.81-119.32 108.56 6.67 
All 25 8.6-11.3 10. 19 0 .67 10 .1-11.5 10.82 0.47 93.75-124.42 106.53 7.08 

PM2 Male 17 5.0- 7.5 6.31 0.67 7. 9-1 0. 1 9.05 0.59 125.33-166.00 143.69 13.03 
Female 7 6.2- 7.5 6. 72 0 .49 8.9- 9.8 9.38 0. 50 130.67- 148 .48 140.07 6.06 
All 24 5.0- 7. 5 6. 43 0. 61 7. 9-1 0. 1 9. 15 0. 57 125.33-166.00 142.63 11. 55 

PM1 Mal e 19 5.9- 7.2 6.68 0.40 8.2-10.1 9. 15 0.60 115. 28-154. 84 137.54 9. 55 
Female 6 6.4- 7.3 6.78 0.69 9.2-10 .1 9.65 0.64 132. 88-157. 81 142.08 12.76 
All 25 5.9- 7.3 6.70 0.48 8.2-10.1 9.27 0.61 115.28-157.81 138.63 10. 33 

c Male 16 6.8- 8.4 7. 66 0.53 6.6- 9.1 7.94 0. 51 96 .43-118.57 103.87 5.74 
Fema le 5 7.8- 8.3 8.12 0 .17 7.8- 8.7 8.28 0.48 98. 78-107.41 101 . 57 4. 16 
All 21 6.8- 8.4 7. 77 0.48 6.6- 9.1 8.02 0.50 96.43-118.57 103 .32 5. 45 

u, 
~ 
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TABLE SA (Continued) . 

MAXILLARY MESIC-DISTAL, BUCCO-LINGUAL, AND CROWN INDEX STATISTICS FOR THE TOWN CREEK SERIES 
(A11 values are given in millimeters.) 

Sampl e Mesio-Di sta 1 Bucco-Lingual Crown Index 
Tooth Size Range Mean St.D. Range Mean St.D. Range Mean St.D. 

r2 Ma le 10 6.4- 7.2 6.74 0.47 6.0- 7.5 6.37 0.65 87.32-104 .17 94.62 9.80 
Femal e 4 6.9- 7.4 7.23 0 .19 5.5- 6.6 6. 12 0.37 74.32- 94.20 89 .94 2.37 
All 14 6.4- 7.4 6.88 0.42 5.5- 7.5 6.30 0. 59 7 4 . 3 2 -·1 0 4 . 1 7 91.85 8.57 

rl Mal e 12 7.4- 8.5 7.92 0.49 6.2- 7.1 6.72 0.43 74.70- 95.12 84.86 5.44 
Female ·4 8.5- 8.8 8.65 0.30 6.6- 6.9 6.78 0. 16 75.00- 90 . 64 90.64 33. 81 
All 16 7.4- 8.8 8.10 0.44 6.2- 7.1 6.74 0.39 74.70- 95.12 86.30 16. 38 

e 

0, 
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TABLE 58 

MANDIBULAR MESIO-DISTAL, BUCCO-LINGUAL, AND CROWN INDEX STATISTICS FOR THE TOWN CREEK SERIES 
(All values are given in millimeters.) 

Sample Mes ia-Distal Bucco-Lingual Crown Index 
Tooth Size Range Mean St.D. Range Mean St. [j. Range Mean St.D. 

M3 Male 25 7. 5-12.1 10.45 1.05 8.2-11.5 9.71 0.83 82. 26-112. 00 93.05 6.53 
Female 8 8.2-10.4 9.22 1. 11 8.5- 9.9 9.30 0.59 91 .35-120.73 101 . 81 12.99 
All 33 7. 5-12. 1 10 .15 1.06 8.2-11 . 5 9.61 0.78 82.26-120.73 95 . 17 8.43 

M2 Male 18 9.5-12.0 10.48 1.19 9.0-10.8 9.66 0.75 79. 17-113. 68 92.70 11. 69 
Female 8 9.6-10.4 10. 30 0.45 9.1-10.5 9. 81 0.47 90.10-101 .04 95.32 3.63 
All 26 9.5-12.0 10 .42 1.03 9.0-10.8 9.71 0.68 79.17-113 .68 93.51 10.03 

M1 Ma le 14 9.6-11.6 10.66 l.00 9.6-10.9 l 0.26 0.41 86.04-106.19 96.51 10. 28 
Female 7 .9.9-11.9 10.66 0.58 9.6-10.6 10. 27 0.48 89.08-100.00 96.55 4.76 
All 21 9.6-11.9 10.66 0.89 9.6-10.9 10. 26 0.43 86 .04-106.19 96.52 8.91 

PM2 Male 25 6.3- 8.1 6.89 0. 51 7.8- 9.2 8 .17 0.38 101 .23-128.57 118. 92 7.07 
Femal e 8 6.2- 7.5 6.88 0.86 7.5- 8.4 8.14 0.79 110. 67- 129 . 03 118. 40 7.37 
All 33 6.2- 8.1 6.89 0.61 7.5- 9.2 8.16 0.50 101 .23-1 29 .03 118.79 7. 14 

PM1 Male 21 6.0- 7.5 6.77 0.41 6.7- 9.0 7.88 0.49 100.00-130.00 116. 53 6.19 
Femal e 8 6.0- 7.5 6.64 0.56 6.5- 7.9 7.36 0.68 86 .67-1 30.00 109. 78 14.78 
All 29 6.0- 7.5 6.73 0.45 6.5- 9.0 7.74 0.55 86 .67 -1 30.00 114. 67 9.22 

c Male 21 6.1- 8.2 7.00 0.55 6.7- 8.9 7.44 0.59 90. 00-118. 84 107. 15 7.98 
Femal e 6 6.3- 7.2 6.69 0.44 6.5- 7.5 7.26 0.44 101.39-120.97 108 .90 8.70 
A 11 27 6.1- 8.2 6.93 0.53 6.5- 8.9 7.40 0.56 90 . 00-120.97 107.54 8.13 

(Tl 
0\ 
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TABLE 58 (Continued} 

MANDIBULAR MESIO-DISTAL, BUCCO- LINGUAL, AND CROWN INDEX STATISTICS FOR THE TOWN CREEK SERIES 
(All values are given in millimeters.} 

Sample Mesia-Distal Bucco-Lingual Crown Index 
Tooth Size Range Mean St.D. Range Mean St.D. Range Mea n St.D. 

I2 Male 16 5.1- 6.4 5.68 0.71 5.5- 6.4 5.89 0.29 90.16-115.38 l 04. 21 12 . 88 
Femal e 3 5.3- 6. 9 6.23 0.42 5.2- 6.9 5.90 0.14 85.15-100.00 94.42 4.58 
All 19 5. 1- 6. 9 5. 77 0.68 5.5- 6. 9 5.89 0. 28 85.15-115 .38 102.66 12 . 20 

I1 Male 15 3.8- 5.3 4.79 0 . .54 5.1- 6.1 5.47 0.33 100 .00-144.74 115. 52 15.67 
Femal e .2 4.7- 4.7 4.70 0.00 4.8- 4.9 4.85 0. 07 103.20-103.20 1,03.20 0.00 
All 17 3.8- 5.3 4. 78 0.52 4 .8- 6. 1 5.40 0. 33 100.00-144.74 114. 07 15. 12 

-
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TABLE 6 

COMPARATIVE DIMENSIONS OF FIRST AND SECOND MANDIBULAR MOLARS 
(All values are average and in millimeters.) 

First Molar Second Molar 

58 

Population Mesio-Dist. Bucco-Ling . Mesio-Dist. Bucco-Ling. 

Eskimo (Al a ska, M) 11 . 21 11. 05 11. l O 10.84 
Eskimo (Al as ka, F) 11 . 43 10.82 10. 73 10.53 
Pueblo (M) 11. 13 10. 95 10. 53 1 o. 47 
Pueblo (F) 10.59 10 .12 9.70 9.67 
Kentuc ky Indian (M) l 0. 56 11. 32 11. 01 11. 15 
Kentucky Indian (F) 10.89 10. 94 10.28 10. 53 
Arkansas (M) 11. 42 11 .12 10.98 10.80 
Arkansas (F) 11. 00 10.80 l O. 51 10.34 
Sioux (M ) 11 . 71 11. 38 11. 60 11. 21 
Sioux (F) 11 . 28 10. 92 10.98 10.61 
Pecos (M, F) 11. 96 l O. 74 11. 41 10.47 
Town Creek (M) 10. 66 10.26 10.48 9.66 
Town Creek (F) 10.66 10 . 27 10.30 9. 81 

(Adapted from Nelson (1938), page 270. ) 
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Variation in Tooth Size 

In the Town Creek dentiti on three instances of third mo lar size 

variation occurred, as illustrated in Plate VI. The mandibular third 

molars, example a, appear bulbous with increased MD and BL diameters 

and exceptional wrinkling of the occlusal surfaces. The right M3 crown 

is suffici ently large as to be a fusion of two teeth; however, t he tooth 

constricts to approximately normal size at the neck and only one set of 

roots is present; the left M3 offers a similar appearance. A comparable 

tooth was noted by Leigh (1925) in his study of the Sioux. In examp le b, 

the right M3 displays an increase in MD diameter from what appears to be 

an accessory mesial cusp. This tooth, though large in appearance, f~lls 

with i n the normal range of variation seen in the population. Example c 

illustrates a peg-shaped maxillary third molar, the only instance of 

size diminution seen in the series. A simila r manifestation was seen in 

the Sioux dentition . All three examples of size variation occur in the 

Town Creek Pee Dee, as contrasted with Siouan, specimens; all three 

cases are from male dentition . 

Supernumerary Teeth 

The opposite of agenesis or hypodontia is the presence of super

numerary teeth . These have been reported for various populations 

(Ruffer , 1921; Goldstein, _1948; Brothwell, ]965), and agai n tend to 

occur at unstab le locations within the dentiti on (Yardeni , 1943) . 

In the Town Creek seri es two examples of supernumerary teeth 

Were noted, Plate VII . In t he right maxilla of a Pee Dee male (a), an 

ext ra can ine is present which though badly eroded is no rmal in size and 

shape. Example b illustrates a supernumerary r ight fi rst premo lar that , 

though perfectly shaped, i s sli ghtly small er t han either of t he other 



Plate VI . Variation 
a. Mgv3 Buri al 141. 
b. Mgo2 Burial 57. 
c. Mg V3 Burial 19. 

• 
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in tooth size as seen at Town Creek . 
Increased MD-BL diameters in M3 antimeres. 

Increased MD di ameter in right M3. 
Peg-shaped M3 , ri ght maxi ll a. 
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Plate VII. Examples of supernumerary t eeth from two Town Creek 
buria l s. Maxillary specimen demonstrates an extra canine, whil e 
the mandible exhibits an extra premol ar . 
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two premolars present. It wa s at first felt that this migh t be an ex

ample of separate crowns with fused roots, but X-ray demonstrated t here 

to be two complete and separate teeth. This specimen wa s from a Siouan 

male. 

It has been noted by several investigators that modification in 

one area of the dentition is sometimes accompanied by variation in a sec

ond area. This was seen to be true for both instances of supernumerary 

teeth in the Town Creek seri es . Where the extra canine was present, 

the central and lateral incisors, though badly eroded, were smaller than 

nonnal. In the case of the extra premolar, all of the mandibular teeth 

were large and somewhat bulbous in appearance. (This specimen also ex

hibited hypercementosi s, which will be discuss ed in Chapter VI.) It 

would seem that the factor( s ) responsible for tooth variation possibly 

work on two levels, i.e., they are primarily responsible for the ma in 

variation while secondarily influencing lesser modifications . 

Shovel-Shaped Teeth 

Shovel-shaped teeth, known to occur in many lower mammalian 

species, have been reported for most of the early hominid forms and for 

modern Mongoloids. The trait, thought to have evolved as a means of in

creasing tooth strength, is generally limited to the maxillary central 

and lateral incisors and is characterized by elaboration or overgrowth 

of enamel along the medi al and lateral borders of the lingual surface of 

the tooth. Mongoloids demonstrate the highest incidence of shoveling 

(Hrdlicka , 1920 ; Carbonell, 1963 ), with Polynesians (Suzuki and Sakai, 

1964) and whites (Dahlberg, 1945 ) exhibiting the trait to a lesser ex

tent. Withi n t he same population shove l ing may appear in varying de

grees; the express ivity has been defined (Hrdlicka, 1920) as follows: 



Shovel-shaped. Lingual surface shows enamel rim with 
enclosed fossa well developed. 

Semi-shovel. Enamel ri m distinct, but enclosed fossa 
shallow . 

. Trace shovel . Distinct traces of enamel rim, but which 
cannot be classed as semi-shovel. 
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No shoveling. Where no trace of rim and fossa is seen, 
or where traces are too indistinct to give special 
characterization . 

For work with the Town Creek series Hrdlicka's classifica tions 

were given one-digit numerical codes from 1 (shoveled) to 4 (none) . 

Table 7 presents the data for incidence of shoveling in central and 

lateral incisors for both male and female dentitions . In contrast to 

most Indian groups, the Town Creek specimens show a low incidence of 

marked shoveling , as opposed to higher incidences of semi and trace 

shoveling. Thi s does not reflect the true express ion of this trait for 

two reasons. First, because of heavy postmortem loss of incisors, the 

sample is not representative of the population. Secondly, the majority 

of the specimens exhibited marked attri~ion which, having obliterated 

much of the original tooth morphology, resulted in very conservative 

estimates concerning the degree of shoveling. As is obvious, this fur-

ther biased the results. 

Table 7 shows absence of shoveling in the central incisor for 

two male specimens . In both cases the crown height wa s so reduced as to 

make certain determination of the shoveli~g degree difficult. A decisi on 

was finally made on the basis of tota l lack of identifiable architecture 

associated with either the cingular tubercle or marginal lingua l ridging . 

Since no note of it is made in the table, mention shou l d be made of one 

Pee Dee mal e whose central incisors demonstrated labi al - l ingual or 



Tooth 

I2 

r l 

TOTAL 

TABLE 7 

INCIDENCE OF SHOVEL-SHAPED INCISORS 
IN THE TOWN CREEK SERIES 

Number Degree (Number and ter cent) 
of Teeth Marked Semi race 

Male 10 0 (0.00) 6 (60.00) 4 (40.00) 
Female 4 1 (25.00) 2 (50 .00) 1 (25.00) 
All 14 1 (7.14) 8 (57.14) 5 (35.71) 

Male 14 0 (0.00) 2 (14.28) 10 (71.43) 
Female 4 0 (0.00) 2 (50.00) 2 (50.00) 
All 18 0 (0.00) 4 (22.22) 12 ( 66. 67) 

32 1 (3.12) 12 (37.50) 17 ( 53. 17) 
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None 

0 (0.00) 
0 (0.00) 
0 (0.00) 

2 (14.28) 
0 (0.00) 
2 (11.11) 

2 (6.25) 
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11 dou~le 11 shoveling. Finally, it appears that t he Town Creek males had a 

higher i ncidence of shoveled teeth than did the females. Although this 

is normally true for Mongoloid populations, some reservation should be 

held in accepting that conclusion here, because of the attrition factor 

and small sample size. 

Carabelli's (Cusp) Trait 

As one of several recognized forms of supernumerary cusp, Cara-

belli 'strait was first described in 1842 by the Austrian dentist Georg 

von Carabelli. It is characterized in both fos sil and modern man by the 

presence of an accessory cusp or tubercule on the mesio-lingual surface 

of the first maxi llary molar . (Dahlberg, 1965, suggests that the added 

bulk and additional occlusal surface area aids in the transition from 

deciduous to permanent dentition.) The trait also appears on the second 

and third mola rs, but usually not with the same degree of expression as 

on M1. 

The full expression of the trait is most frequently found i n 

white populations, with Negroids and Mongoloids showing low incidence or 

absence. Garn et al (1966) have found the trait to be sexually non-

specific. 

For use with the Town Creek series, a one-digit numerical code 

was added to Kraus' (1959) defi nitions of trait expression; the codes 

and definitions are as follow: 

1 - Pronounced tu bercule with prominent , palpabl e tip. 

2 - Slight tubercule on lingua l surface of tooth; t ip blends 
with crown. 

3 - One or two grooves on mesio-li ngual tooth surface. 

4 - One or two pits on mesio-lingua l tooth surface. 
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Table 8 presents data for the presence of Carabell 'strait in 

the Town Creek series. The main incidence of occurrence, as expected, 

is in the first molar, with fewer examples of expression in M2 and M3. 

Only two Siouan molars exhibited the Carabelli 'strait and, as noted in 

the table, with a minor form of expression. The data in Table 9 com

pare the trait incidence in the Town Creek group with that for two 

Southwestern Indian skeletal samples. As tabulated, the incidence of 

the tubercular or major expression (categories l and 2) is higher for 

the Town Creek series than for the other two populations; however, the 

combined incidence of the expressions usual to Indian populations, 

grooving (category 3) and pitting (category 4), is considerably less . 

than for the comparative groups. Examining these minor expressions in

dividually, it is seen that grooving occurs roughly one-fourth as often 

in the Town Creek sample as in the other populations, while pitting is 

present to a much greater extent. Because, as with shoveling, a de

crease in crown height (due to attrition) may have eliminated evidence 

of full trait expression, the data should not be considered to present 

an unbiased indication of the trait incidence. 

In summary, data have been presented in this chapter in an at-

. tempt to demonstrate phenotypically expressed morphological traits, 

traits which might serve ~n comparative studies to characterize the 

Town Creek population. Metrical data for crown size show the Town 

Creek dentition to be for the most part only slightly smaller than that 

of other Indian groups. Examples of morphological variation in t ooth 

sii~ and number, though rare in occurrence, include two instances of 

mandibul ar thi rd mo lar enl argement and one example each of peg-shaped 

maxill ary third mo lar , supernume rary max illary canine, and mandibular 
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TABLE 8 

INCIDENCE OF CARABELLI 'STRAIT IN THE TOWN CREEK SERIES 

Number Trait Expression (Number and per cent) 
Tooth ·of Teeth l 2 3 4 None 

M3 29 o (0.0) l (3.45) 2 (6.90) 2 (6.90) 24(82.76) 

M2 32 o (0.0) 0 (0.00) 3 (9.38) 2 {6.25) 27(84.34) 

Ml 33 0 {0.0) 6 {18.18) 4 {12.12) 10 (30.30)* 13(39 .39) 

TOTAL 94 0 {0.0) 7 ( 7 .45) 9 { 9. 57) 14 { 14. 89) 64( 60 .16) 

* Only two teeth, or 20% of this class, came from Siouan burials. 

TABLE 9 

INCIDENCE OF CARABELLI 'STRAIT IN SEVERAL POPULATIONS 

Nvmber of Trait Expression (per cent) 
Population M Teeth 2 3 4 None 

Prehistoric In-
dian {Arizona)* 98 0.00 5. l O 63.30 10.20 21 .40 

Historic Indian 
(San Jose)* 43 2.30 4.60 60.50 2.30 30.30 

Town Creek 
Series 33 0.00 18 .18 12 .12 30 .30 39.39 

* Adapted from Kraus (1959), page 119 . . 
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first premolars. 

Siouan burials.) 

(The latter appeared as a variation in one of the 

The incidence of shovel-shaped teeth, though thought 

to parallel that for other Indian groups, could not be used for compari

son because of the heavy occlusal attrition. Carabelli 'strait was ob

served to be lower in incidence in the Town Creek series than in two 

comparative populations, but attrition was again thought to have masked 

actual incidence. 

The data in this chapter reflect traits which are mainly ge

netic in origin. The following two chapters present data for dental 

conditions which occurred in response to environmental challenge. 
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Chapter V 

ATTRITION 

Very early in dental research attrition was defined as gradual 

wearing away of the hard parts of the teeth through the physical and 

physiological agencies of food mastication (Leigh, 1925). While it is 

true that abrasives mixed in with the diet do cause attrition, as at

test~d by Molnar's innovative mechanical chewing experiments {1968a; 

1968b), many other factors contribute to the complex process. Some of 

these considerations are the physical characteristics of foods; stone 

grinding of foodstuffs prior to cooking (Greene ex. al, 1967); certain 

cultural practices such as the use of teeth as tools (Molnar, 1972 and 

Plate VIII), tooth filing (Stewart, 1941; Comas, 1960), or interproximal 

grooving (Ubelaker ex. al, 1969); personal habits such as bruxism (Miles, 

1962) and smoking (Leigh, 1925); tooth eruption sequence, effects of 

aging (Lammie and Posselt, 1965), tooth substance density; and finally 

and more recently use of harsh cleans ing agents. Taking all of these 

into consideration, the single certainty is. that attrition begins with 

tooth eruption and progresses with variable differences in degree and 

form until loss of the tooth or death of .the individual occurs. 

Attrition occurs on the occlusal and interproximal surfaces and 

incisal edges of the teeth. Occlusal wear is first characterized by the 

obliteration of cusp and groove configurations, and la ter by varying de

grees and patte~ns of dentine exposure. With the first break in the 
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. ~ ~ 
Plate VIII. North Carolina Cherokee Indian using teeth 
as tools in the manufacture of locust-and-thistle darts. 
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enamel, secondary dentine formation begins as protection for the tooth 

pulp which, as attrition progresses, starts to recede. So long as the 

secondary dentine formation equals the degree of attrition the tooth re

mains functional. However, rrore advanced attrition -- characterized by 

"cupping" and dentine exposure -- encourages food impaction and thus 

contributes to caries and abscesses. Unattended, the condition will 

eventually result in alveolar resorption and, finally, tooth loss. 

Although the basic factors causing interproximal wear are the 

sane as those for occlusal wear, the extent and range of tooth movement 

involved is considerably smaller. Interproximal attrition results from 

adjacent teeth rubbing agains t eac_h other, with formation of inter- -

stitual facets and change in tooth contact pattern from a point to a 

plane. Because of the decrease in mesial-distal diameter of each tooth, 

the net result of interproximal attrition is an overall shortening of 

the tooth bearing surfaces of the dental arches. Differences in opinion 

exist; however, Begg (1954) feels this condition makes for better tooth 

accomodation within the dental arches and more natural occlusion and 

that it is therefore both normal and desirable. Diets lacking wear

producing abrasives are cited as responsible for molar impactions and 

malocclusions. 

Both types of attrition as well as various cultural practices 

leave charact eristic wear patterns on the teeth. These patterns provide 

valuable information which may be of use .in demographic studies for de

termining population size, in the identification of certain cul tural 

activities , or as evidence for personal identification in forensic 

cases (Keiser-Nielson , 1965). 

The overal l occlusal surface attrition pattern in man, as wel l 
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as in some non-human primates (Mills, 1963), is usually characterized by 

either a flat or helicoidal plane. Where flat planar occlusion exis t s, 

the occlusal surfaces of both dental arches are worn straight across, 

resulting in edge-to-edge bite, as in Plate I . Various authors cite 

cusp obliteration, freer mandibular movement, and changes in the contact 

relations of the teeth as reasons for this phenomenon. This type of oc-

clusion is commonly seen in populations maintaining a hunting/gathering 

subsistence. The helicoidal plane of occlusion as discussed by Murphy 

(1959), Taylor (1963), and others exists as a rolling S-shaped curve 

which slopes downward and buccally in the M1 region and upward and 

lingually i n the M3 region; an opposite, complementary slope occurs for 

correspondi ng areas in the mandible. This type of occlusion, in con

junction with overbite, is suggested by Brace (1962) to occur in popu-

lations having a more stable subsistence base, where presoften ing of 

food precedes cooking and ingestion. 

Materials and Methods 

As in other areas of anthropo logical study of the dentition, the 

measurement of attrition has largely been descr iptive and therefore sub

jective . The first attrition classification, proposed by Broca in 1879, 

was based on four very genera lized categories of wear, as follows: 

I. Enamel worn without cusp obliteration or dentine expos ure. 

II. Cu sps worn down with dentine exposure. 

III. Appreciabl e wear of the tooth· crown with obliteration of 
the occlusa l surface features . 

IV. Excess i ve wear resulting in marked reduction in the crown 
portion of the tooth t owards the nec k region. 

Most early investigators used Broca's wear class ification, with the re

sult that their attrition data is too subjective to be of significant 
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use today in fonnulating comparative population studies. An improvement 

was made in this situation when Murphy (1959) proposed an interesting 

and important attrition classification based on his observations of Aus-

tralian aboriginal skulls. By illustrating progressi ve patterns of den-

tine exposure, and by assigning a code to each pattern, this new system 

allowed specific degrees of wear to be noted for each tooth studied. Of 

particular importance was the fact that for the first time each of the 

four tooth types was represented. This is felt to be an improvement not 

only over the early Broca system, but also the later one due to Broth-

well (1965), both of which included only molar data. 

For work with the Town Creek sample a somewhat modified version 

of Murphy's classification was used. Two additional wear gradient pat

terns (Numbers 4 and 6, Figure 7) were added to the maxillary and mandi-

bular incisor and canine series, making finer wear distinctions possible . 

This was felt to be necessary to obtain maximum infonnation from the 

small number of specimens available. To further facilitate data manage-

ment, Murphy's wear category codes were changed from alphabetical to nu-

merical (range= 1 through 9); these are listed and defined below. The 

definitions are unchanged, except fo r the first category which fonnerly 

represented zero degree wear and which now represents wear from zero de-

gree to slight cusp abrasion. As further clarification, the coded pat-. 

terns for both maxilla and mandible are illustrated in Figure 7. 

1. Tooth architecture complete; range of wear from zero de
gree to slight abrasion on one or more cusps. 

2. Incisors or canines: horizontal hairline slit in occlusal 
surface enamel, slight dentine exposure. 

Premolars: small dot of dentine exposed on one cusp. 
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Figure 7. Numerical classification of maxillary and mandibular 
patterns of dentine exposure. Maxil l ary and mandibular lingual 
tooth surfaces are opposed . [Adapted from Murphy (1 959) .] 



Mola rs: vector-s haped exposure of denti ne on one cusp, 
usually the mesial-lingual. 
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3. Incisors or canines: widening horizontal slit in enamel be
tween buccal and lingual tooth surfaces, increased dentine 
exposure . 

Premolars : dentine slightly exposed on both cusps of tooth, 
generally the area is largest on the buccal cusp. 

Molars: dentine exposure occurs on second cusp, usually 
the mesio-distal. 

4. Incisors or canines: attrition is beginning to cause de
crease in crown height, reducing buccal occlusal portion 
of tooth to enamel rim. 

Premolars: both cusps are worn through to dentine, leaving 
enamel bar across occlusal surface of tooth. 

Molars: attrition has caused dentine exposure on third 
cusp, usually the disto-buccal. 

5. Incisors or canines : crown height has decreased and dentine 
exposure is increasing, with more wear on lingual tooth 
surface. 

Premolars : the two islands of exposed dentine are linked by 
a channel worn on the mesial or distal tooth surface. 

Molars: attrition has caused dentine exposure on fourth 
cusp, usually the disto-lingual. 

6. Incisors or canines: tooth crown height has decreased more 
and attrition is continuing toward cingulum. 

Premolars : buccal and lingual areas of dentine exposure 
have enlarged leaving very small enamel patch, usually in 
the central portion of the distal rim of the tooth; in one 
variation, this patch of enamel may be isolated from the 
tooth rim. 

Molars: the two lingual areas of exposed dentine have 
coalesced, leaving only the enamel rim. 

7. Inci sors or cani nes : crown height is further reduced, 
attrit ion has proceeded l i ngually through cingul ar area ; 
ename l represented on ly as tooth r im. 

Premolars: crown height i s decreasing , enamel represented 
only by tooth r im. 

Mol ars : conti nuing attr i tion has resu l ted i n j oining of the 
lingua l and mes io-buccal areas of exposed dentine . 
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8. Incisors or canines: attrition has reduced the tooth crown 
to within 1 to 1 .5 mm of the gum line; the enamel rim, 
completely absent from the surface, is now a very thin 
shell buccally. 

Premolars: the enamel rim has been lost lingually and is 
very th i n buccally. 

Molars: all four areas of dentine exposure are connected, 
leaving a sma ll island of enamel on the occlusal surface ; 
the island may or may not be associated with the tooth rim. 

9. Incisors or canines: the tooth has been worn to the gum 
line with all enamel missing; the root and possibly a small 
amount of dentine remain. 

Premolars: the tooth has been worn to the gum line with 
all enamel missing; the root and possibly a small amount 
of dentine remain. 

Molars: the tooth has been worn to the gum line, and may 
have a small rim of enamel left or may be worn so that 
the roots and a small amount of dentine remain. 

Results 

Each tooth from the skull series was examined and assigned one 

of the above attrition codes. Tables lOA, 108, llA, and 118 were con

structed for the four quadrants of the mouth; total sample size for each 

tooth location and the number of specimens in each category of dental 

attrition (as well as the corresponding percentage of the sample thus 

represented ) were included. The mean attrition value for each tooth lo

cation was calcul ated by multiplying the nu~ber of teeth in each wear 

category by the corresponding weight, and the results for all wear cate-

gories were summed and divided by the total sample size for each tooth 

location. Formal ly, the calculation may be expressed as 

9 
W=( ~C-w·)/N 

1 1 1 
, where 

and 

W = mean attrition, 
N = total location samp le size, 
Ci = wear category sample size, 
wi = wear category weight. 
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TABLE lOA 

ATTRITION FOR THE RIGHT MAXILLARY QUADRANT 

Sample S ecimens within Cate cries of Dental Attrition number and er cent 
Tooth Size 2 3 4 5 6 7 8 9 

M3 

M2 

Ml 

PM2 

PMl 

c 
12 

15 11(73.3) 3(20 . 0) 1 (6.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

13 8(61.5) 4(30.8) 1 (7.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0 . 0) 0 (0.0) 

14 1 (7.1) 7(50.0) 1 (7.1) 4(28.6) 0 (0.0) 0 (0 .0) 0 (0.0) l (7.1) 0 (0.0) 

18 7(38.9) 6(33 . 3) 4(22.2) 1 (5.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 {0 . 0) 

17 4(23.5) 3(17.6) 7(41 .2) 2(11 .8 ) 0 (0.0) 0 (0 . 0) 1 (5.9) 0 (0.0) 0 (0.0) 

12 0 (0.0) 7(58.3) 0 (0.0) 2(16.7) 2(16.7) 0 (0.0) 1 (8.3) 0 (0.0) 0 (0.0) 

10 1(10.0) 1(10.0) 2(20.0) 4(40.0) 1(10.0) 0 (0.0) 1(10.0) 0 (0.0) 0 (0.0) 

I l 11 _Q_ ( 0. 0) _Q_ ( 0. 0) _L ( 63 . 6) _, ( 9. l ) i ( l 8. 2) _Q_ ( 0 . 0) _, ( 9. l ) _Q_ ( 0. 0) _Q ( 0. 0) 
Total s 110 32 31 23 14 5 0 4 1 0 

Per cent 29.01 28.18 20.91 12. 73 4.54 0.0 3.64 0.91 0.0 

Average attrition statistics for the right maxillary quadrant: Mean= 2.65, St.D. = 0.9764 

-

Mean 
Attrition 

1.33 

1.46 

3.00 

1. 94 

2.71 

3.25 

3.70 

3.82 

-....J 
-....J 
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TABLE 108 

ATTRITION FOR THE LEFT MAXILLARY QUADRANT 

Sampl e S eci mens within Cate ories of Dental Attrition number and er cent 
Tooth Size 2 3 4 5 6 8 

-
M3 14 11 (78.6) 3( 21.4 ) 0 (0 .0) a (a.a) 0 (0.0) a (o .o) a (a.a) a (o .o) 0 (0.0) 

M2 18 8(44.4) 7(38.9) l (5.6) 2(11.1) 0 (0.0) 0 (0.0) a (o.o) 0 (0.0) 0 (0.0) 

Ml 17 l (5.9) l (5.9) 5(29.4) 6(35.3) 2(11 .8) l (5.9) l (5.9) a (o.o) 0 (0 . 0) 

PM2 15 5(33.3) 4(26.7) 4(26.7) l (6 .7) 0 (0 .0) 0 (0.0) 0 (0.0) 0 (0 .0) l (6.7) 

PM1 15 0 (0.0) 6(40.0) 7( 46. 7) l (6.7) l (6.7) a (o .o) 0 (0.0) 0 (0 . 0) 0 (0.0) 

c 14 o· (o .o) 6(42.9) 2(14.3) 2(14.3) 3(21.4) 0 (0.0) l (7.1) a (o.o) a (o.o) 
12 9 a (a.a) 1(11.1 ) 3(33.3) 2(22.2) 1(11.1) a (a .a) 2(22.2) a (o .o) a (o.o) 
rl 11 _Q_ (0.0) _Q (0 .0) .J..(45.4) __ , (9.1) _1_(18.2) _Q (0.0) ..l._(27.3) .....Q. (0.0) _Q {0.0) 

Totals 113 25 28 27 15 9 l 7 0 l 

Per cent 22 .1 2 24.78 23.89 13.27 7.96 0.88 6. 19 0.0 0.88 

Average attrition statistics for the left maxillary quadrant: Mean= 3.05, St.D. = 1.1651 

-

Mean 
Attrition 

1. 21 

1.83 

3.82 

2.53 

2.80 

3.43 

4.22 

4.55 

-...J 
co 
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TABLE llA 

ATTRITION FOR THE RIGHT MANDIBULAR QUADRANT 

Samp1 e S ecimens within Cate ories of Dental Attrition number and er cent 
Tooth Size 2 3 4 5 6 7 8 

M3 17 12(70.6) 4(23.5) l (5.9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

M2 15 7(46 . 5) 4 ( 26. 7) 0 (0.0) 2(13.3) 1 (6 .7) 1 (6.7) 0 (0.0) 0 (0.0) 0 (0.0) 

Ml 15 l (6.7) 4(26.7) 2(13.3) 3(20.0) 2(13.3) 1 (6.7) 1 (6.7) 1 (6 . 7) 0 (0.0) 

PM2 19 6(31.6) 9(47.4) l (5.3) 1 (5.3) l (5.3) 0 (0.0) 0 (0.0) 0 (0.0) l (5 . 3) 

PM1 20 3(15.0) 10(50.0) 5(25 .0) 2(10.0) 0 (0.0) 0 (0 .0) 0 (0.0) 0 (0.0) 0 (0.0) 

c 18 o· ( o. o) 6(33.3) 4(22.2) 4(22.2) 3(16.7) l (5.6) 0 (0.0) 0 (0.0) 0 (0.0) 

12 12 0 (0.0) 3(25.0) 4(33.3) 2(16.7) 0 (0.0) 1 (8.3) 2(16.7) 0 (0.0) 0 (0.0) 

I l 10 _Q (0.0) _Q (0.0) _]_(30.0) ~(40.0) ~1(10.0) ~1(10.0) ~1(10.0) _Q (0.0) _Q (0.0) 

Total s 126 29 40 20 18 8 5 4 1 . 1 

Per cent 23.02 31. 75 15.87 14.29 6.35 3.97 3 .17 0.79 0. 79 

Average attrition statistics for the right mandibular quadrant: Mean= 2.96, St.D. = 1.0294 

-

Mean 
Attrition 

1. 35 

2.27 

3.87 

2.37 

2.30 

3.39 

3. 83 

4.30 

-....J 
I.D 
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TABLE 118 

ATTRITION FOR THE LEFT MANDIBULAR QUADRANT 

Sample S ecimens within Cate ories of Dental Attrition number and er cent 
Tooth Size 2 3 4 5 8 

Mean 
Attrition 

M3 17 13(76.5) 2(11.8) l (5 .9) l (5 . 9) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1. 41 

M2 17 5(29.4) 5(29 .4) 2(11.8) l (5 . 9) 2(11.8) 0 (0 .0) 0 (0.0) 0 (O . O) 2(11.8) 3.12 

M1 13 0 (0 .0) 2(15 .4) 2(15.4) 4(30.8) 2(15.4) 0 (0.0) 2(15.4) l (7.7) 0 (0.0) 4.46 

PM2 17 6(35.3) 7(41 .2 ) 2(11 .8) l (5.9) 0 (0.0) 1 (5.9) 0 (0 . 0) 0 (0.0) 0 (0.0) 2.12 

PM1 18 0 (0.0) 11(61.l) 5(27.8) 2(11.l) 0 (0.0) 0 (0.0) 0 (0 .0) 0 (0 . 0) 0 (0 . 0) 2.50 

C 20 

I2 10 

I 1 .J.Q 
Totals 122 

0 (0.0) .7(35.0) 4(20.0) 5(25 .0) 3(15.0) 1 (5.0) 0 (0.0) 0 (0 . 0) 0 (0.0) 

0 (0 .0) 1(10 . 0) 4(40 . 0) 4(40.0) 0 (0.0) 0 (0.0) 1(10.0) 0 (0 . 0) 0 (0 . 0) 

0 (0.0) 0 (0.0 ) 3(30.0) 5(50.0) 1(10.0) 0 (0.0) 1(10. 0) 0 (0.0) 0 (0.0) - - - - - - - - . -
24 35 23 23 8 2 4 l 2 

Per cent 19.67 28.69 18.85 18.85 6. 56 l.68 3.28 0. 82 l.68 

Average attrition statistics for the left mandibular quadrant: Mean= 3.10, St. D. = 1.0142 

3. 35 

3. 70 

4.10 

co 
0 
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The total number of teeth for each attrition cat egory was recorded and 

divided by the total teeth per quadrant to determine the relative per

centages. Finally, .the average attrition for each quadrant was calcu

lated as one-eighth the sum of the eight location mean attrition values. 

Table 12 presents a summary of the data for each of the vertical 

and horizontal halves of the dentition. This attrition data was derived 

in an analogous manner as for the preceding tables. 

The percentages of total specimens w1thin each attrition cate

gory were used to construct histograms illustrating the frequency dis

tribution of attrition for each quadrant of the mouth. These histograms 

are given in Figures 8 and 9; they serve as a check on the consistency 

of subjective assignment of attrition weights, in th~t parallel trends 

in mean wear are evident in all histograms. An additional histogram, 

based on Table 12, for the combined quadrants is presented in Figure 10. 

Finally, Figure 11 is included to illustrate the mean attrition values 

for each tooth location over the entire dentition . The significance of 

these findings, although evident, will be developed later . 

Discussion 

Examination of the numerical attrition data from the Town Creek 

series discloses that in both the maxilla and mandible the highest de

grees of attrition occurred ih the central ~nd lateral incisors and the 

first molars, with the lowest amounts appearing in the second and third 

molars. (This is perhaps better illustrated in Figure 11 .) Taking in

dividual differences into consideration, this correlates well with what 

is cons i dered t o be t he "no nnal II sequence of tooth eruption , name ly (M1, 

11), I2, (PM1, PM2, C), M2, M3. Gregory (1 922) states that dental 

___ __... _____________________________ - --~-~--
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TABLE 12 

ATTRITION IN COMBINED QUADRANTS 

Total Specimens within Categories of Dental Attrition (number and per cent) 
Locati on Teeth l 2 3 4 5 6 7 8 9 

I. Data Summary. 

Maxill a 223 57(25.6) 59(26.5) 50(22.4) 29(13.0) 14 (6.3) 1 (0.5) 11 (4.9) 1 (0.5) 1 (0.5) 

Mandibl e 248 53(21.4) 75(30.2) 43(17.3) 41(16.5) 16 (6.5) 7 (2.8) 8 (3.2) 2 (0.8) 3 (1.2) 

Rt. Face 236 61(25.8) 71(30.1) 43(18.2) 32(13.6) 13 (5.5) 5 (2.1) 8 (3.4) 2 (0.8) 1 (0.4) 

Left Face 235 ~(20.8)---21(26.8)_§Q(21.3)~(16.2)_Jl (7.2)_3 (1.3)..11 (4.7)_1 (0.4)_3 (1.3) 

Totals 471 lJ O 134 93 70 30 8 
Per cent 23.35 28.45 19. 74 14.86 6.37 1. 70 

II. Summary of average attrition statistics for combined quadrants. 

Maxilla 
Mandible 
Right Face 
Left Face 
Total Dentition 

Mean Attrition 

2.85 
3.03 
2 .81 
3.08 
2.94 

19 3 
4.03 0.64 

Standard Deviation 

l. 0749 
l. 0218 
l .0032 
1. 0922 
l . 0487 

4 
0.85 

-

Mean 
Attrition 

2.85 

3.03 

2. 81 

3.08 

co 
N 



e e 

Per Cent 
Occurrence 

35 ~ RIGHT QUADRANT LEFT QUADRANT 
,...... 

Total Teeth= 110 Total Teeth= 113 0 (() . ,...... 
Mean=- 2.65 Mean = 3.05 30 L O'I . 

N a:> 
N a:> 

,...... O'I . a:> 
N "d" . 

25 I V//.X///1 ,...... 
,...... N N . N 

20 

15 

10 

5 

0 
1 2 3 4 5 6 7 8 l 2 3 4 5 6 7 8 9 

DE NTAL ATTRITION CATE GORIES 

Figure 8. Dental attri tion profile for maxillary quadrants. 
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Figure 10 . Denta l at t r i t i on for combined quadrants . 
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eruption (assumed to be alveolar eruption) tends to occur earlier in In

dian populations than in white . If an earlier age of tooth eruption 

could be demonstrated for the Town Creek series, it might prove to be 

quite significant, for two reasons. First, the high degree of wear on 

the incisors and first molars and the low degree of wear (with one ex

ception) on the second and third molars, if correlated with an early age 

of eruption, could mean that from infancy on the diet was more biased 

than previously thought toward foods which had to be bitten or torn in 

the front of the mouth, rather than ground on the rear teeth. It might 

follow then that drying and smoking of food was of more importance in 

food preservation than early historians have noted; and that such foods 

may have been eaten without as much presoftening as previously thought. 

The extent of wear on the incisors is such as to suggest that children, 

perhaps given dried foods for much the same purpose as a pacifier, 

learned very early the vigorous masticatory habits that would enable 

them to cope with the coarse, fibrous na~ure of their lifetime diet. 

Although erosion masks much of the surface morphology, certain of the 

male Town Creek skulls demonstrate moderately heavy muscle markings in 

the temporal area and slight gonial eversion of the mandible which may 

tend to indicate heavy masticatory activity. 

Secondly, the low incidence of attrition on the second and third 

molars, if correlated with somewhat earlier tooth eruption, might sug

gest a shorter life expectancy for this population than is normally as

serted for most aboriginal groups . As support for this point, assess

ment of age could best be handled by correlating newly erupted third mo

lar dentition with the various postcranial age i ndicators in the same 

burial . Assuming that an early age at death as indicated by the low 
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relative attrition of the second and third molars in the Town Creek 

series could be so verified, it probably would have had bearing on the 

short occupancy of the site by the Pee Dee peoples. However, this corre

lation would be difficult because of the poor postcranial preservation of 

' the present sampl e. 

As expected, the average numerical attrition for the right and 

left mandibular quadrants was found to be greater than for the corres

ponding maxillary quadrants of the mouth. The data show slightly less 

attrition across the right maxillary quadrant than in the other three, 

which might suggest that the left side of the mouth was preferred for 

mastication. Since the Pee Dee peoples practiced fronto-occipital cra

nial defonnation there is a strong possibility that compensatory asymme

try of the cranial base and mandible, as discussed by Bjork and Bjork 

(1964) for ancient Peruvians, would have resulted in altered rates and 

patterns of attrition. Poor basal preservation in the Town Cree k speci

mens, combined with lack of corroborating data from other populations, 

has hampered further research into this matter. At present, because the 

variation in the data is so small (generally well below the comparative 

unit increment used in defining the attrition categories), it is felt 

that these slight differences have no true significance but rather in

dicate consistent application of the category definitions~ 

In comparing male and female dentition for degree of attrition 

(Table 13), it was found that the males generally had slightly but not 

significantly higher level s of wear throughout the dentition, with the 

maxilla averaging al mos t half an attrition category greater . While th is 

resu lt may only reflect the small number of f emales in the series (six ), 

it i s also possible that the women, in keep ing watch over the stewpot, 
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TABLE 13 

SEX DIFFERENCES IN MEAN ATTRITION 

Tooth Right Maxilla Left Maxi 11 a Right Mandible Left Mandible 
Location Male Female Male Female Male Female Male Female 

M3 1.30 1.00 1.22 1.00 1. 25 1.00 1. 55 1.00 

M2 1.44 1.00 2.09 1.40 2.00 1.40 3.80 1.80 

Ml 2 .14 3.50 3.55 3.75 3.40 4.50 4.00 4.50 

PM2 1.83 1.50 2.89 1.25 2.50 1.00 2. 17 1.00 

PMl 2.75 2.25 2.80 2.00 2.25 2.00 2.46 2.67 

c 3.44 2.00 3.25 2.50 3 .18 3.25 3 .14 3.25 

I2 3.83 3.00 4.33 3.50 3.22 3.00 3.43 3.00 

Il 3.86 3.00 4.57 3.00 4.14 4.00 3.71 4.00 

Quadrant 
Means: 2.57 2. 16 3.09 2.30 2.74 2.52 3.03 2.65 

Quadrant 
St. D.: 1. 057 0.944 1. 099 1. 053 0.925 1 . 361 0.890 1 .309 

(X) 
I.D 
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ate somewhat softer food than the males . 

One final comment should be made concerning the numerical attri

tion data . Taken by itself, the average attrition figure for each quad

rant of the mouth is biased toward the lower wear values, for two rea

sons: first, each dentition nonnally contains three molars as opposed to 

two incisors, so that absolutely there are fewer incisors present ini

tially; this difference is further increased by the relatively higher 

postmortem loss of the incisors as previously explained . Since in this 

population the incisors showed higher attrition than the molars, but are 

less likely to be present in the recovered sample, the mean attrition 

value tenqs to reflect unduely the relatively lower attrition of the 

l'lXJlars. Thus, the set of mean attrition values for the individual tooth 

locations more clearly represent the existing wear than do the mean 

quadrant attrition values. 

In the Town Creek dentition, attrition tended to be most pro

nounced on the occlusal rather than interproximal surfaces and, for the 

l'lXJSt part, appears to have progressed slowly enough so as not to exceed 

secondary dentine fonnation. As previously mentioned, attrition ap

peared across the dental arches as either planar or helicoidal, with in

dividual tooth wear seen as straight (flat), or troughed. In specimens 

of the latter type, it seemed that the rate of wear had become accele

rated to the extent that secondary dentine formation was over-run . This 

situation typi cal ly appeared as a concavity, surrounded by a sharp mar

gin of enamel, in the dentine . 

Although t he sample is too small to make statistical inferences , 

visually the attrition displayed by the two Siouan burials is heavier 

than for the Pee Dee burials examined. It is felt that greater reliance 
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on agriculture, accompanied by a type of mastication which probably in-

eluded more trituration, would tend to, at least in part, account for 

this difference. 

In summary, it may be said that, using a modification of Murphy's 

dentine exposure patterns, attrition was considered in terms of the fol-

lowing entities: 

1. Tooth eruption sequence, 

2. Tooth location within the dental arch, 

3. Mean attrition for quadrant and horizontal and vertical 
dentition halves, 

4. Whether wear was on the occlusal or interproximal surfaces, 

5. Sex differences, and 

6. Differences between the Pee Dee and the Siouan (insufficient 
sample size) components. 

The results indicate that attrition does tend to correlate with the 

tooth eruption sequence in the Town Creek series; that wear over the 

dental arches probably started quite ea~ly and progressed at a fairly 

constant rate throughout the average individual's life; and that at

trition is approximately equal in the male and female mandibles, but is 

slightly less in the female maxilla. From data gained through both nu-

merical analysis and visual description, it is felt that attrition for 

the Town Creek series was not the result of .a single factor; rather it 

occurred as a response to many cultural and environmental influences. 



Chapter VI 

DENTAL ANOMALIES AND PATHOLOGY 

It appears that dental disease in one form or another has been 

the bane of the homi nid lineage since the era of the Australopithecine 

apes of South Africa (Robinson, 1952). Further evidence has been cited 

for caries throughout the Paleolithic and Mesolithic periods, with 

speci al note of increased incidence in a11 the old world populations 

during the Neolithic (Leek, 1967). Examining this upward trend we become 

aware that the developing civilizations were turning more toward agri

culture for their basic food supplies with the result that higher levels 

of carbohydrates were being introduced into the diet. While this is not 

suggested to be the total cause for increased dental disease, the corre

lation, as recognized, presents the question as to what the disease fre

quency might have been for populations at various stages in the tran

sition from a hunting/gathering to an agrarian subsistence. 

Along these lines one particularly i nteresting study, using 

crania from several early Texas Indian populations (Goldstein, 1948), il

lustrates that caries susceptibility was in fact greater in the agrarian 

. groups, while the nomadic food -gatherers and hunters were least affected. 

To carry the point further, a study of prehistoric and modern Eskimo 

(Collins , 1932) revea l s consi derably higher percentages of caries in the 

liv ing popu l ations as opposed· to the prehistoric one . In t he l iving 

popu l ations caries incidence tended to increase with proximity to white 
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groups ; it was concluded that the underlyi_ng cause was the avail ability 

and more frequent usage of refined, as contrasted to native, foods. 

Cari es occurs as a result of the dissolu t ion of dental enamel by 

organic acids produced by action of bacteria (possibly Ba.cJ.1.1.Lv.. ac..,i..do

p~ odon:toly.t<.cuJ.i ) on starches and sugars . Genetic predilection for 

inferior enamel, normal wear resulting in dentine exposure, and abnormal 

wear as caused by certain cultural practices (particularly when combined 

with increasing levels of dietary carbohydrates) contribute to a favor

able environment for caries formation. Populations in transition to

ward an agarian subsistence appear to develop more combinations of the 

above factors and , by so doing, show an increase in caries incidence. 

To develop data for testing thi s in the Town Creek series, which repre 

sents a transitional Southeas t ern U. S. Indian population, the dentition 

was reviewed for incidence of caries and other dental pathologies. 

Materials and Methods 

Each tooth in the dentition was examined and notation made as to 

the number and location of caries and/or abnormalities. For computer 

analysis, the cari es count per tooth was recorded as a one-digit coded 

,. number, with additional card columns allocated for specific identifi

cation of up to five cari es locations per tooth. Suspected cari es were 

probed with a dent al explorer to dete rmine their extent . Where it was 

suspected that the defect had been caused by other than decay (Falin, 

1961), or that it had devel oped pos t mortemly , i t was not recorded. Al

thoug h abscesses were recognized i n vari ous of t he Town Creek specimens , 

spec i f i c not ation was not kept for two reasons . Fi rst, the overal l con

dition of many of the spec imens made i t very difficu l t to det ermine 

whether alveolar lesions resul t ed from premor tem di sease or postmort em 
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trauma and erosion; and secondly, without the use of X-ray, ap ical ab-

scesses {unless perforative, see Plate IX), could not be discerned. 

Both conditions acted to prevent a valid accounting of the extent of 

this fonn of periodontal disease. 

Isolated pathologies such as hypercementosis and calculus were 

found in certain of the Town Creek dentition. Hypercementosis, an over-

growth of the cellular cementum tooth layer characterized by varying de-

grees of deposition in the root areas, occurred in only a single Siouan 

specimen, Plate X. Although the condition affected all of the teeth, as 

illustrated by the panoramic X-ray, there was slightly more deposition 

around the roots of the second and third maxillary molars. ' The condition 

was accompanied by a moderately severe generalized attrition and evidence 

of periodontoclasia in both the maxilla and mandible . Although not cer-

tain, it is possible that the hypercementosis occurred in response to 

stress on the dentition from the previously mentioned disease conditions. 

Calculus, commonly referred to as tartar, is typified by the for-. 
mation of calcinous deposits {CaP04) around the cervical margins of the 

teeth. In some instances it is thought that small amounts of such de

posits may be helpful in plugging possible caries sites. For the most 

part, however, the condition is considered harmful in that its progres-

sion becomes associ ated with alveolar resorption and periodontoclasia 

(Carbonell, 1966). In the Town Creek series calculus was the only patho-

logical condition, other than caries, coded for computer analysis. A 

single-d i git code {l, 2, or 3) was used to denote trace {0.1 mm band, as 

measured with the Boley gauge described in Chapter 4), moderate {0 .2 mm), 

or heavy {0. 3 mm) deposits of materia l. 



Plate IX. Mgv3 Burial 37. Perforative abscesses 
of maxil l ary PM2 and Ml , accompanied by al veolar 
resorption i n the M2 area . 
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A 

B 

Plate X. Mgv3 Burial 28 (Siouan) . A. Hypercementosis accompanied by 
abscess and alveolar resorption in right and l eft mandibular M2 areas. 
B. Panoramic X-ray of same specimen demonstrating total tooth root in
volvement. 
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Results 

Of the 24 burials in the Town Creek series, only four were with

out caries: Mg0 2 Burial 59, and Mgv3 Burials 17, 19, and 45. The dis

tribution of caries in the remainder of the population, Table 14, was 

calculated separately for the males, the females, and the two Siouan 

burials. In all three groups, for both maxilla and mandible, molars ap

pear to be the teeth most susceptible to caries, followed by t~e pre

molars, incisors, and canines. Similar findings, as surmnarized in Table 

15, were noted for Predynastic Egyptian (Ruffer, 1921) and Zuni (Leigh, 

1925) dentition. Although worlds removed in time and geographic loca

tion, the Egyptian dentition presented an order of caries susceptibility 

which nearly matched that of the Town Creek series. The Zuni, on the 

other hand, while more contemporaneous with the Town Creek group, showed 

identical order of susceptibility only in the incisors and canine teeth. 

From review and comparison of dietary staples it appears that the Zuni 

may have had as coarse, but probably not as fibrous (cleansing) a diet 

as the other two populations, which might in part explain differences 

in the molar caries susceptibility. Discounting possible bias from 

postmortem loss, one commonality between the Zuni and Town Creek popu

lations which might explain the si milarity in incisor and canine caries 

susceptibi lity was the cultural practice of occipital cranial defor

mation. While not promoted as the total explanation for this simi

larity , it is possible that deformation,· as mentioned in Chapter V, by 

alteri ng dental alignment provides a new envi ronment in which factors 

such as attrition and caries susceptibility operate differently. 

It is interes ting that in the Town Creek sampl e , of the maxil

lary mol ars, M1 has the larges t number of car i es and, as shown i n Tables 
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TABLE 14 

DISTRIBUTION OF CARIES IN THE TOWN CREEK SERIES 

Right Quadrant Left Quadrant 
Location Male Female Siouan iotal Male Fema le Siouan Total TOTAL 

I. Maxilla 
Sample 14 6 2 22 14 6 2 22 22 
M3 1 0 1 2 5 0 1 6 8 
M2 2 o 1 3 2 2 1 5 8 
Ml 2 5 o 7 6 2 0 8 15 
PM2 2 0 0 2 1 1 0 2 4 
PMl 4 o 0 4 l 1 l 3 7 
c 1 0 0 1 0 0 1 1 2 
I2 1 o o 1 o 2 1 3 4 
I, 2 o 0 2 2 0 0 2 4 

Totals 15 5 2 22 17 8 5 30 52 

Occlusal 12 4 2 18 14 5 4 23 41 
Interprox. 3 1 0 4 3 3 1 7 11 

Relative 
Incidence 1.07 0.83 1.00 1.00 1.21 1.33 2.50 1.36 2.36 

II. Mandible 
Sample 16 6 2 24 16 6 2 24 24 
M3 6 0 1 7 5 1 3 9 16 
M2 9 1 o 10 3 2 o 5 15 
M1 2 1 o 3 . 4 0 0 4 7 
PM2 3 o o 3 3 o 1 4 7 
PM1 2 0 o 2 3 1 1 5 7 
c o 0 o 0 1 2 1 4 4 
I2 1 o 0 1 o 2 0 2 3 
I1 2 o o 2 2 1 o 3 5 

Totals 25 2 1 28 21 9 6 36 64 

Occlusal 19 2 1 22 16 4 6 26 48 
Interprox. 6 o o 6 5 5 o 10 16 

Relative 
Incidence 1.56 0.33 0.50 1.17 1.31 1.50 3.00 1.50 2.67 

TOTALS . 40 7 3 50 38 17 11 66 116 
Relative 
Incidence 2 .63 1.17 1.50 2.08 2.52 2.83 5.50 2.75 

(Note: both Siouan buria ls were field-sexed as male .) 
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TABLE 15 

ORDER OF CARIES INCIDENCE IN PERMANENT DENTITIONS 

Predynastic Egyptian* Zuni** Town Creek 
{Prior to 3400 BC} {Pre to earli Columbian) {1400-1600 AD) 

Maxilla Mandible Maxi 11 a Mandible Maxilla Mandible 

Ml M2 M3 M3 Ml M2 

M3 M3 M2 M1 M3 M3 

M2 M1 Ml M2 · M2 M1 

rl PM2 PM2 PM2 PMl PM2 

PM2 PM1 PMl I1 PM2 PM1 

PMl I1 rl PM1 11 11 

c I2 r2 I2 12 I2 

r2 c c c c c 

* Adapted from Ruffer (1921), page 362. 

** Adapted from Leigh (1925), page 188. 

Note: both sexes are included in all three samples. 
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lOA and 108, the highest mean attri tion. This would seem reasonabl e in 

that heavy attrition, particularly that which over-rides secondary den

tine formation so tha t dentin and t ooth pulp are exposed, provides areas 

for food to collect and stagnate . Conversely, of the mandibular molars, 

M2 and M3 have large numbers of caries also, but, as shown in Tables llA 

and 118, relatively low values for mean attrition. As unworn occlusal 

grooves could also provide locations for food sequestration and decay, 

such low attrition may in itself partially account for the large number 

of caries. Since most of the caries are located on the occlusal surfaces 

of the teeth, both these lines of reasoning would tend to gain support. 

· Of special importance in Table 14 (and perhaps more clearly pre

sented in Table 16) is the comparison of caries distribution for the 

right and left halves of the dentition. Tooth-for-tooth, with few ex

ceptions, caries incidence is higher for the left maxilla and mandible 

than for the right . This coincides with mean attrition summaries for 

each mouth quadrant, given in Table 12! and tends to support the hypo

thesis that the population of Town Creek preferentially masticated more 

on the left side of the mouth than on the right. 

Although the sample size is too small for the numbers to have 

statistical significance, the summed data in Table 16 demonstrate that 

the males in the Town Creek series were slightly more caries susceptible 

than the females. Again, as high caries susceptibility parallels a high 

degree of attri t ion, as illustrated in Table 13, it appears that attri

tion is probably the major factor relat ed to the incidence of caries in 

both sexes. 

In the Town Creek series on ly five buria ls , two fema l es and 

three mal es showed any ev idence of ca l cu l us on t he teeth (Table 17 ) . 



102 

TABLE 16 

INCIDENCE OF CARIES IN THE TOWN CREEK SERIES 

Right Quadrant Left Quadrant Totals 
Ma1e Fema1e Series Male Female Series Male Female Series 

Maxilla: 
Total 

Caries 17 5 22 22 8 30 39 13 52 
Relative 

Incidence 1.06 0.83 1.00 1.38 1.33 1.36 2.44 2. 16 2.36 

Mandible: 
Total 

Caries 26 2 28 27 9 36 53 11 64 
Relative 

Incidence 1.44 0.33 1.17 1.50 1.50 1.50 2.94 1.83 2.67 

Totals: (Right Face) (Left Face) (Mouth) 
Caries 43 7 50 49 · 17 66 92 24 166 
Relative 

Incidence 2.39 1.17 2.08 2.72 2.83 2.75 5. 11 4.00 4.83 

(Note: the sample included equal numbers (6) of female maxillae and 
mandibles, but 16 male maxillae and 18 male mandibles.) . 
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TABLE 17 

LOCATION AND DEGREE OF CALCULUS IN FIVE AFFECTED TOWN CREEK BURIALS 

Maxilla 
Burial Right Quad. Left Quad. 

53 Ml (moderate)* M2 (heavy) 
(Female) 

59 
(Male) 

45 M2 (trace) 
(Female) Ml (trace) 

PM2 (trace) 
PMl (trace) 
12 (trace) 
11 . (trace) 

46 
(Male) 

so 
(Male) 

Degree 
Heavy 
Moderate 
Trace 
TOTAL 

M3 (heavy)* 
M2 (trace) 
PM~ (trace) 
P~ (trace)* 
I (moderate) 

1 
2 
9 

12 

* Opposing teeth missing. 

M2 (trace) 
PM2 (trace) 
PMl (trace)* 
C (trace) 
11 (trace) 

M3 (trace) 
M2 (trace)* 

M2 (trace) 
Ml (trace) 
PM~ (trace) 
P~ (trace) 
I (moderate) 

l 
1 

11 
13 

Mandible 
Right Quad. Left Quad. 

M3 (moderate)* M3 (heavy) 
M2 (moderate)* M2 (heavy) 
PM2 (trace)* 
PM1 (trace) 
12 (moderate)* 

PM2 (trace)* Mi ( trace)* 
PM2 (beavy)* 

PM2 (moderate)* PM1 (trace)* 
PM1 (moderate) 
C (trace) 

M2 (moderate) 
M1 (moderate) 
PM2 (moderate) 
r2 (moderate)* 
I1 (heavy) 

l 
9 
4 

14 

M3 (trace) 
M2 (trace) 
M1 (trace) 
PM2 (trace) 
PM1 (moderate) 
C (heavy)* 
12 (heavy)* 
11 (heavy) 

Total 
6 9 
1 13 
6 30 

13 52 
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Of the 52 teeth affected, 9 demonstrated heavy, 13 moderate , and 30 

trace amounts of the deposit. For the 22 teeth with moderate or heavy 

calculus deposits, 10 of the opposing teeth were missing. From this it 

would appear that calculus deposition tends to occur more frequently and 

in heavier amounts on teeth where, due to attrition or loss of the op

posing member, occlusion is impaired. The expanded data presented in 

Table 18 reveal that calculus deposition occurred mainly in the pre

molar and molar areas of the dentition and thus coincides with stasis 

of food in these regions as inferred from the overall attrition pattern. 

The larger calculus distribution in the maxillary M2 and mandibular in

cisor and canine areas may be due to secretions from the salivary glands 

whose ducts open here. Generalized descriptions of distribution and de

gree of calculus are available for various populations, but seldom re

port sample sizes or sex ratio so that comparisons are not poss i ble. 

In summary, the Town Creek dentition displays relatively high 

caries incidence, with most caries occurring on the occlusal surfaces of 

the teeth. This marked susceptibility is suggested to correlate with a 

high degree of occlusal attrition. Other periodontal pathologies in

clude isolated instances of calculus deposition and one instance of 

hypercementosis (i n one of the Siouan burials) . It is possible that 

both conditions may also be influenced by the generalized attrition de-

- monstrated for the population. 
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TABLE 18 

DISTRIBUTION OF CALCULUS IN THE TOWN CREEK SERIES 

Right Quadrant Left Quadrant 
Location Ma1e Female Siouan Total Male Female Siouan Tota1 TOTAL 

I. Maxi 11 a 

M3 1 0 0 1 1 0 0 1 2 
M2 1 1 0 2 2 2 0 4 6 
Ml 0 2 0 2 1 0 0 1 3 
PM2 1 1 0 2 1 1 0 2 4 
PMl 1 1 0 2 1 1 0 2 4 
c2 0 0 0 0 0 1 0 1 1 
Il 0 1 0 1 0 0 0 0 1 
I 1 1 0 2 1 1 0 2 4 

Totals 5 7 0 12 7 6 0 13 25 

II. Mandible 

M3 0 1 0 1 1 1 0 2 3 
M2 1 1 0 2 1 1 0 2 4 
M1 1 0 0 1 2 0 0 2 3 
PM2 3 1 0 4 2 0 0 2 6 
PM1 1 1 0 2 2 0 0 2 4 
c 1 0 0 1 1 0 0 1 2 
I2 1 1 0 2 1 0 0 1 3 
I1 1 0 0 1 1 0 0 1 2 

Totals 9 5 0 14 11 2 0 13 27 

TOTALS 14 12 0 26 18 8 0 26 52 

{Note: both Siouan burials were field-sexed as ma le .) 













Chapter VIII 

SUMMARY AND DISCUSSION 

The aim of this study was to collect, synthesize, and present a 

set of baseline data which would serve to characterize the dentition of 

one group of North Carolina Indians. Problems encountered in doing this 

were several. First, it was found that while the terminology of physical 

anthropology was bei ng revised (Hertzberg, 1968), standardized tech

niques for collection and management of the anthropological data were, 

for the greater part, unavai lable . Secondly, of the published data lit

tle could be used for comparative studies, either because the actual mea

suring tec hniques used in its collection were not defined or because the 

form of presentation was incomplete, e .g., percentage figures given but 

sample size not stated. Thirdly, early studies, often limited to one or 

two specific traits, while sometimes useful in study of those traits were 

of little value in characterizing the underlying population. 

With these points in mind, a series of burials from the Town 

Creek skeletal collection was selected, examined, and a computer data-set 

developed for them. These data included both the metrica l and descrip

tive aspects of dental morphology , attrition, and pathology. Some of t he 

di fficulties encountered during thi s research include poor preservati on, 

high postmortem tooth loss, questionable sexing of the burials, small 

sample size, and heavy dental attrition. 
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Examination of the Town Creek specimens reveals the dental 

arches to be of medium width and sufficient length to accommodate a com

plete set of dentition. Mesio-distal, bucco-lingual, and Crown Index 

measurements show the teeth to be slightly but not significantly smaller 

than those of other Indian populations (Table 6). Statistical analysis 

of antimere data show no significant difference in size; similar testing 

demonstrated no significant difference in mean tooth measurements between 

male and female specimens . Since sexual di morphism for tooth dimensions 

is recognized in most groups (Genoves , 1970), the apparent similarity in 

size found in the Town Creek series almost decidedly results from in

accurate field sexing of the skeletal material. 

Additional isolated genetic variations were observed . Two ex

amples of third mola r enlargement, one example of third molar di minution, 

and two examples of supernumerary teeth were found. Information re

garding the incidence of shovel-shaped inci sors and Carabelli 'strait in 

the maxillary dentition completed the (phenotypi cally expressed ) morpho

logical data. Because of heavy attrition, combined with the small sample 

size available for examination, neither shoveling nor Carabelli 'strait 

could be classified as being present in their fullest express ion. 

Moderate to severe attrition displayed by both maxillary and man

dibular central and latera l incisors contribu t ed to a comb inat ion of 

helicoida l and edge-to-edge occlusion. A modification of Murphy's (1959 

a; 1959b) dentine exposure patterns was ·used to suITUTiarize the degree of 

attrition for each tooth in each mouth quadrant. Gros s examination re

veals slightly more wear on the l eft maxilla and mandible for both mal es 

and fema les . The metrical dat a for the whol e mouth show the highest at

trition l evels in the central and l ateral incisors, with the lowes t 
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attrition occurring in the second and third molars. The data further 

show no statistically significant difference in attrition between male 

and female speci mens . No evidence of attrition due to ceremonial tooth 

mutilation or craft specialization was found. 

Data available from ethnographic sources and paleobotanic speci

mens suggest that vigorous mastication was necessary to handle the tough 

fibrous foods of the Town Creek diet. This is in part supported by 

gonial eversion of the mandible and a roughened appearance along the 

linea temporalis, these both observed in some Town Creek specimens. 

The dental attrition seen at Town Creek is thought to be of the 

same magnitude as that in the culturally similar Irene Mound population 

from Georgia. Although no metrical data are available, Hulse (1941) re

ports that the teeth were badly worn; that adolescents with semi - or non

erupted wisdom teeth already showed heavy incisor attrition; that mature 

specimens demonstrated wear from excessive to extreme, particularly in 

the incisor and canine areas; and that the very elderly exhibited total 

attrition of the tooth crown to the gumline for the incisors. The first 

three points correspond closely with the type of attrition seen at Town 

Creek; incomplete excavation precludes any commentary for Fort Watson. 

As with the Zuni and the Town Creek population, the people from 

Irene practiced artificial cranial (bifronto-occipital) deformation as 

part of their culture. What may prove to be one of the most provocative 

questions rai sed by the Town Creek study is that of the effect of cranial 

deformation on intra- jaw ali gnment, develo pmental assymme try of the den 

tal arches , and dental attrition. Since attrition appea rs to result from 

ma ny factors acting t ogether, it i s evident that one of these factors for 

the Town Creek seri es might be crania l deformati on . 
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Caries is the most frequentl y occurring pathology in the Town 

Creek dentition. Metrical data show the males to have more caries than 

the females, with the distribution for both sexes being highest in 

maxillary and mandibular molars and lowest in the canines and incisors. 

The high postmortem loss of these last teeth has probably biased the 

caries distribu tion pattern for both sexes. Calculus was observed in 

five of the Town Creek burials, with heaviest deposition found on teeth 

whose mate on the opposing dental arch was missing. Hypercementosis was 

observed, as an isolated pathology, in one of the Siouan burials. (Be~ 

cause of the small representation of the Siouan component in the sample, 

no further inferences concerning this replacement people can be made.) 

The extensive body of data that were gathered for the Town Creek 

series required that a standardized method of data management be devel-

oped. A modification of a computer tracking matrix, formerly used in 

aerospace, was designed. Since the Town Creek dental information is to 

be used in future comparative studies, practical yet flexible forma ting 
' 

for data entries was necessary. The metric data from the study were 

entered directly; the descriptive data were assigned special numerical 

codes, based on category definitions , prior to system entry. 

The TSAR computer subroutines were chosen for use with the data 

matrix because of their versati lity . The m?trix and TSAR combi nation, 

although limited in the present study by the single population entered, 

offers a capability for da ta storage, retrieval, and mani pu lation that 

is well suited for use in dental studies of anthropol ogical popu l ations. 

For futu re studies, newer devices for odontometry (Garn et al., 

l 967b), the use of Xerography for study of individual wear facets, and 

utilization of panoramic X-ray for study of friable -ln ~-i.J:.u teeth shou ld 
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be considered. The dental data ideally should be more closely corre-

lated with paleobotanical remains and archaeologically recovered animal 

bone (Chaplin, 1971) . And finally, comparative studies should seek to 

use earlier as well as later temporal samples from the same population 

as a means of tracing genetic variation (Brothwell, 1967); in all cases 

the importance of ethnographic data should be kept in mind. 

In conclusion, this study has presented metrical as well as de-

scripttve data for the dentition of one group of North Carolina Indians. 

Consideration of morphological traits, dental attrition, and pathological 

conditions has enabled certain inferences to be drawn regarding the roles 

of heredity, culture, and environment in shaping the adult dentition. It 

is felt that the data and inferences presented are sufficiently complete 

so as to characterize the Town Creek population in future comparat ive 

studies. 
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