
ABSTRACT 

GARRETT, AMY. Osteological Analysis of a Late Woodland North Carolina Ossuary: The 
Piggot Site (31CR14), Carteret County, North Carolina. (Under the direction of Dr. Ann 
Ross). 
 

 This study represents a comprehensive osteological analysis of the Piggot ossuary site 

(31CR14) from coastal North Carolina. Calibrated radiocarbon dating indicates an age of AD 

1420-1640, situating the site within the Late Woodland/Protohistoric period. The skeletal 

remains were not processed or catalogued prior to this investigation. The primary goal of this 

study is to determine the demographic profile of the site—including age and sex distributions 

and most likely number of individuals (MLNI)—as part of the inventorying process. This 

investigation additionally documents all evident pathologies in order to interpret overall 

levels of health and nutrition. Biological sex is assessed for adults through pelvic and cranial 

morphology. Adult ages are determined by dental and pelvic degeneration, as well as 

Lamendin et al.’s (1992) aging technique based on dental transparency. For subadults, age is 

estimated through dental development  and maximum lengths of long bones. Results indicate 

the Piggot ossuary originally comprised 121 individuals, containing an incomplete, non-

representative population with a significantly higher-than-expected percentage of subadults 

(79%). Prominent pathologies include osteoarthritis, periostitis, osteomyelitis, and probable 

scurvy. Results also indicate the presence of congenital syphilis. However, due to the 

protohistoric nature of this sample, results of this investigation cannot definitively contribute 

to the debate concerning the origins of venereal syphilis in the New World. The pathological 

evidence along with an overnummeration of subadults suggests the sample could represent a 

Native American population experiencing the first wave of disease resulting from European 

contact.  
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CHAPTER 1 

Introduction 

  

Archaeologists have uncovered numerous prehistoric sites within coastal North 

Carolina, many of which were excavated in the 1970s and 1980s as salvage operations due to 

severe site erosion. Since the time of their original excavation, the majority of these sites 

have received surprisingly little attention by the archaeological community. This problem is 

due, in part, to the scattered nature of site data and material culture across the state. Many 

sites are excavated by archaeological teams from nearby universities, and all artifacts, human 

remains, and data are subsequently stored within the laboratories at these institutions. Ideally, 

all data and material culture are sent to the Office of State Archaeology (OSA) where they 

are curated, accessioned, and stored according to Federal curatorial and preservation 

standards. The OSA is therefore meant to be the sole repository for archaeological site data 

and material culture in order to serve as a centralized source of information for North 

Carolina archaeology. However, this scenario is not always the reality, and many collections 

are spread across the state where they remain uncurated, unstudied, and stored according to 

various preservation standards.   

The primary objective of this thesis is to curate and analyze remains from the Piggot 

ossuary site (31CR14), which was delivered to the OSA in 2010 after its original excavation 

in 1975. The Piggot sample comprises skeletal remains retrieved from the Piggot site 

(31CR14) located in coastal North Carolina, within Carteret County near Gloucester (see 

figure 1). Based on material culture remains and geographic locale, the Piggot site represents 
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a Carolina Algonkian population. Calibrated radiocarbon dating of skeletal material indicates 

a date of AD 1420-1640, situating the collection within the Late Woodland/Protohistoric 

(Contact) period. The goals of this study are to: inventory and catalogue the collection; 

determine the demographic characteristics of the site including age and sex distributions; 

estimate a most likely number of individuals (MLNI); and evaluate pathological conditions in 

order to interpret overall levels of health and nutrition. These analyses will provide a better 

understanding of ossuary use during this time period and offer valuable insights into the past 

lifeways of a protohistoric Carolina Algonkian population.  
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Figure 1. Map of Piggot Site (31CR14) 
(Adapted from Hutchinson 2002) 
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CHAPTER 2 

Prehistoric Cultural Sequence of the North Carolina Coastal Plain 

  

In order to better understand the Piggot ossuary and its implications, one must situate 

this information within the broader archaeological and cultural sequence of North Carolina 

(see Figure 2.1). Prehistory in the Coastal Plain begins with the Paleo-Indian Period and 

continues into the Late Woodland, until the time of European contact and the advent of 

written history. While these periods are presented as distinct and unchanging, it is important 

to note that the Coastal Plain was a complex area during prehistoric times, containing 

numerous linguistic and ancestral groups that likely experienced acculturation along regional 

and temporal cultural boundaries (Hutchinson 2002, Phelps 1983, Ward and Davis 1999).  

 

Paleo-Indian Period (12000-8000 BCE) 

 During the majority of the Paleo-Indian period, the coast of North Carolina was 

several miles east of its current location due to lower sea levels. Many of the sites dating 

from this period are currently underwater, and the sites that have been discovered represent 

what was once the central Coastal Plain of North Carolina (Ward and Davis 1999). For these 

reasons, relatively little is known about the Paleo-Indian Period, due in part to the paucity of 

recorded sites—numbering less than 50—as well as the low artifact distribution within these 

sites. However, this gap in knowledge may merely reflect the state of research within the 

Coastal Plain, an area that has not been surveyed as extensively as other regions of North 

Carolina (Phelps 1983, Ward and Davis 1999).  
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 From what archaeologists have been able to discern from material culture remains, 

the Paleo-Indian Period is characterized by fluted projectile points that are differentiated into 

four developmental phases: Clovis, Hardaway-Dalton, Hardaway, and Palmer (see Figure 

2.2). The Clovis and Hardaway-Dalton phases comprise the Early Paleo-Indian Period 

(12000-10000 BCE), while the Hardaway and Palmer phases constitute the Late Period 

(10000-8000 BCE). With so few recorded sites, it is difficult to ascertain settlement patterns. 

However, data suggests the existence of small, temporary sites driven by exploitation of 

subsistence resources. Subsistence within this period likely incorporated a combination of 

strategies, including foraging and large game hunting (Phelps 1983, Ward and Davis 1999).  

 

Archaic Period (8000-1000 BCE) 

 In contrast with the Paleo-Indian Period, sites dating to the Archaic Period are 

relatively common along the North Carolina Coastal Plain. Many of these sites were 

discovered through Cultural Resource Management (CRM) surveys beginning in the 1970s. 

Consequently, most of what is known about the Archaic Period within the Coastal Plain 

region is the result of surface collection. This is in contrast with the Piedmont, where 

excavations have situated the period within a stratigraphic sequence (Ward and Davis 1999).  

The Archaic period is divided into Early, Middle, and Late divisions based largely 

upon technological changes in projectile points. The Early Archaic period (8000-5000 BCE) 

is characterized by Palmer corner-notched and Kirk corner-notched points, and later Kirk 

stemmed points (see Figure 2.2). During the Middle Archaic period (5000-3000 BCE), a 

transition occurs between the Kirk stemmed to Stanly stemmed points, and polished stone 
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spearthrower weights are introduced. Climatic and environmental changes during this phase 

allow for the growth of modern floral and faunal species, spurring the creation of new artifact 

types including Morrow Mountain, Guilford, and Halifax points (Phelps 1983, Ward and 

Davis 1999). Archaic period campsites are widely scattered, comprising base camps and 

small procurement sites; these can be located in a variety of environments that are near water.   

The Late Archaic Period (3000-1000 BCE) is more homogenous in its material 

culture, as characterized by the single Savannah River assemblage. Archaeological evidence 

from Late Archaic Period sites provide evidence of increased sedentism, skilled resource 

exploitation, and increased cultural complexity. A shift in site location from tributary streams 

to the mouths of major rivers likely created favorable conditions for sedentary camps, as well 

as the materials necessary for pottery-making and horticultural practices (Ward and Davis 

1999). Common artifacts and features of these sites include steatite vessels, decorative art, 

and burials with grave goods. As a whole, the Archaic Period witnessed environmental 

changes that favored population growth and new settlement patterns designed to better 

exploit a variety of food resources (Phelps 1983, Ward and Davis 1999).  

 During the Archaic Period, around 2000 BCE, a cultural divergence arose between 

the North and South coastal regions of North Carolina. These differences were initially 

apparent within the artifact assemblage, and later encompassed cultural differences as well. 

The Stallings series of fiber-tempered ceramics represents the first distinction between the 

North and South regions. Around 2000 BCE, this ware was common among the southeast, 

but was relatively rare north of the Neuse River. By approximately 1000 BCE, the North and 
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South regions had developed other distinctive traits, including variations on ceramic styles, 

but also cultural differences such as burial patterns (Phelps 1983). 

 

 

Figure 2.2 General Chronological Sequence of Projectile Points in NC (Ward 1983) 
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Woodland Period (1000 BCE – AD 1650) 

 The Woodland Period is separated into Early, Middle, and Late periods based on 

material culture and social differences. Each period is further divided into North coastal and 

South coastal phases to account for regional cultural variation within the Coastal Plain. The 

Late Woodland Period additionally contains inner and outer coastal sub-phases to account for 

increased variation (Hutchinson 2002, Phelps 1983, Ward and Davis 1999).  

Early Woodland Period (1000-300 BCE) 

Most of what is known about the Early Woodland period derives from the distribution 

of ceramic typologies (Ward and Davis 1999). The Early Woodland period incorporates the 

North coastal Deep Creek phase and the New River phase of the South coastal region 

(Hutchinson 2002, Phelps 1983, Ward and Davis 1999). The Deep Creek phase is 

characterized by sand-tempered pottery with a variety of surface treatments, including cord-

marked, net-impressed, fabric-impressed, and simple stamped surfaces. The New River phase 

pottery is similar to the Deep Creek styles, and is often subsumed under the Deep Creek 

classification. Relatively little is known about the subsistence strategy and settlement patterns 

of the Early Woodland Period, though evidence suggests they are similar to the Late Archaic 

(Phelps 1983, Ward and Davis 1999). Archaeologists have recovered almost no subsistence 

remains dating to this period, and there is nothing to indicate that plant domestication 

occurred. Settlement pattern studies suggest that the marine and estuarine environment 

encouraged the continuance of a Late Archaic pattern of hunting, fishing, and foraging (Ward 

and Davis 1999). 
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Middle Woodland Period (300 BCE – AD 800) 

 Middle Woodland sites are more commonly studied than Early Woodland, allowing 

for more substantiated inferences (Ward and Davis 1999). The Middle Woodland Period is 

characterized by increased sedentism, comprising settlement into permanent villages while 

still maintaining seasonal trips to the coast for foraging and fishing. Middle Woodland sites 

are typically located among estuaries and major streams. Shell midden sites are common, 

likely representing seasonal encampments of small extended family units. Subsistence was 

primarily based on fishing and shellfish foraging, although local terrestrial resources such as 

deer, raccoon, rabbit, turtle, turkey, and hickory nuts also composed a large part of the diet 

(Hutchinson 2002, Phelps 1983, Ward and Davis 1999).  

Some regional variation is present within the Middle Woodland Period, and it is 

subsequently divided into the North coastal Mount Pleasant phase and the South coastal Cape 

Fear phase. Regional variation is, arguably, most evident among burial practices. Within the 

North coastal region, burials comprise flexed and semi-flexed inhumations and cremations. 

Among the South coast, remains are placed in low, sand mounds, containing secondary 

burials and cremations (Hutchinson 2002, Phelps 1983, Ward and Davis 1999). Most burial 

mounds are approximately three feet high, and between 25 to 50 feet in diameter. They are 

typically located on low sand ridges, and are set away from habitation areas (Ward and Davis 

1999). Ceramic styles for the North and South regions are similar, consisting of pottery 

tempered with sand, grit, and pebble-size particles; surface treatments include fabric-

impressed, cord-marked, net-impressed, and smooth surfaces (Phelps 1983, Ward and Davis 

1999).  
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Late Woodland Period (AD 800-1650) 

 During the Late Woodland period, archaeological and ethnohistoric evidence 

indicates the emergence of linguistic, cultural, and physical differences among populations 

that characterize the various tribes observed at the time of European contact. These 

populations were differentiated by regional cultural variations, including differences in 

language, material culture, settlement patterns and locations, mortuary practices, and diet 

(Hutchinson 2002, Phelps 1983, Ward and Davis 1999). The Late Woodland period is 

additionally marked by the introduction of shell-tempered pottery, which emerges during this 

time along the entire coastal Tidewater region of North Carolina (Ward and Davis 1999). As 

with past eras, cultural boundaries were evident between the North and South coastal regions, 

but unlike other periods, differences were also present within the North coastal region itself. 

The North coastal regional phase is consequently subdivided into inner and outer coastal 

regions, designated the Cashie and Colington phases, respectively. At the time of European 

contact, the outer coastal region was home to the Carolina Algonkians, while the inner 

coastal area was occupied by the Iroquoian-speaking Meherrin and Tuscarora. The South 

coastal region, known alternately as the Oak Island or White Oak phase, held the Siouan 

Waccamaw (Phelps 1983, Ward and Davis 1999) (see Figure 2.3).  

 

 

 

 

 



11 
 
 

 

 

 

Figure 2.3 Protohistoric Ethnic and Linguistic Groups in the NC Coastal Plain (Phelps 1983) 

 

 The North outer coastal region, designated the Colington phase, extended from the 

major sounds of North Carolina to the barrier islands. At the time of European exploration, 

the region was occupied by Algonkian linguistic groups, known as the Carolina Algonkians. 

This phase is characterized by shell-tempered pottery, typically with fabric-impressed surface 

treatment, but also with simple-stamped, plain, and incised surfaces. Colington phase pottery 

is thought to be associated with the Townsend series and the Roanoke simple-stamped series 

of southeastern Virginia (Phelps 1983, Ward and Davis 1999). The Colington phase is also 

distinct in its method of burial in mass graves, known as ossuaries, which typically hold 
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between 20 to 60 individuals. Ossuaries contain both males and females of all ages, and 

rarely include grave goods (Hutchinson 2002, Phelps 1983, Ward and Davis 1999).   

Archaeological information regarding the size of Colington coastal villages and 

seasonal settlement patterns is limited, although archaeological and ethnohistoric data 

suggest the existence of aggregated, sedentary villages after AD 1000 (Hutchinson 2002, 

Ward and Davis 1999). At the time of European contact, Carolina Algonkians were 

organized into multiple ranked societies or chiefdoms, each led by a ruler who lived within 

the capital town or village of his territory. At the end of the 16th century, researchers have 

estimated that Carolina Algonkian towns contained 12 to 18 longhouses, with approximately 

120 to 200 individuals per town (Ward and Davis 1999). Archaeologists have also uncovered 

smaller sites that were likely used as seasonal fishing and shell-fish foraging camps. 

Colington phase sites were located along major streams, sounds, and estuaries, allowing for a 

variety of subsistence tasks including farming, hunting, fishing, and foraging (Phelps 1983, 

Ward and Davis 1999).  

The North inner coastal region, known as the Cashie Phase, was occupied by the 

Iroquoian-speaking Tuscaroras. This phase roughly extends from the Neuse River to the 

North Carolina-Virginia state line (Ward and Davis 1999). Cashie Phase pottery typically 

includes pebble-tempered ware, with fabric-impressed, simple-stamped, and plain variations; 

these surfaces often have incised lines, punctuations, and finger pinching around vessel rims 

(Hutchinson 2002, Phelps 1983, Ward and Davis 1999). Archaeological evidence indicates a 

mixed subsistence incorporating agriculture, hunting, fishing, and foraging (Ward and Davis 

1999). Unlike the outer coastal region, there is little ethnohistoric or archaeological evidence 
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regarding the architectural plan of villages. The Tuscarora utilized ossuary burials, with some 

regional variations from the Colington Phase practices. Cashie Phase Iroquoian ossuaries 

typically contain only two to five individuals, representing family groups rather than mass 

community interments. Grave goods are more frequent within these burials, commonly 

including Marginella shell beads, which have numbered between 200 and 2000 within a 

single ossuary (Hutchinson 2002, Ward and Davis 1999).  

 The Southern coastal region, designated the Oak Island or White Oak phase, is 

similar to the Algonkian Colington Phase, but likely represents the acculturation of the 

southern coastal populations to the northern coastal patterns (Phelps 1983). This phase ends 

roughly from the Neuse River southward to the Cape Fear, and was occupied by the Siouan-

speaking Waccamaw (Phelps 1983, Ward and Davis 1999). Oak Island pottery is shell-

tempered with cord-marked, net-impressed, fabric-impressed, and plain surfaces. Near the 

regional boundary between the north and south phases, it is reasonable to expect a higher 

frequency of fabric-impressed sherds along with some simple-stamped sherds (Phelps 1983). 

Oak Island shares many cultural traits with the Colington phase, including habitation in 

longhouses within an estuarine environment and the the use of shell-tempered pottery (Ward 

and Davis 1999). However, the Oak Island phase is distinct in its form of burial, involving 

secondary interment in small sand mounds (Hutchinson 2002, Loftfield 1990, Phelps 1983).  

Some differences in diet are evident between the Late Woodland regional phases. 

While all regions utilize local terrestrial resources, the outer coastal regions primarily rely 

upon marine-based resources (Hutchinson 2002, Phelps 1983, Ward and Davis 1999). 

Additionally, maize is more frequently recovered from inner coastal sites than those of the 
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outer coastal phase, indicating a later introduction of maize to the outer coastal region 

(Hutchinson 2002). Overall, ethnographic and archaeological evidence indicates a diverse 

diet within Late Woodland North Carolina, incorporating both local terrestrial and marine 

resources.  
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Figure 2.1 Cultural Sequence of the NC Coastal Plain (Phelps 1983) 
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Late Woodland Carolina Algonkians 

 The Carolina Algonkians inhabited the northern Coastal Plain of North Carolina 

during the time of the Roanoke voyages (AD 1584-1587). Their culture arose during the 

advent of the Late Woodland period, ca. AD 800, and endured throughout the first wave of 

European contact until permanent settlement around AD 1650 (Phelps 2001). Carolina 

Algonkian territory began within the tidewater zone of the Neuse River and extended 

northward to the Chesapeake Bay of Virginia. They were bordered to the north by the 

Virginia Algonkians under Powatan and to the west by the Iroquoian-speaking Tuscarora, 

Meheirrin, and Nottaway (Hutchinson 2002; Phelps 1983, 2001). Carolina Algonkians 

represent the southernmost group of Algonkian speakers, a language group spanning from 

the Neuse River of North Carolina upwards into Canada (Feest 1978, Mook 1944, Phelps 

2001, Speck 1924). They were the first to feel the effects of European colonization that 

began in Roanoke in AD 1584, progressed to Jamestown in AD 1607 and Plymouth in AD 

1620, and which ultimately included all the colonies along the Mid-Atlantic and Northeastern 

coast of North America (Feest 1978, Phelps 2001, Sloan 2007).   

 One of the primary sources of knowledge of the Carolina Algonkians derives from 

the early records and drawings of the European explorers during the Roanoke voyages. The 

Roanoke voyages comprised the first period of exploration and colonization of North 

Carolina, which began in AD 1584 with the landing of two English ships on Roanoke Island 

in the Outer Banks of North Carolina. Attempts at colonization and exploration of North 

Carolina persisted until the final colony of 1587, famously known as the “Lost Colony.” 

During this period of initial contact, various records were created by the ships’ commanders, 
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Arthur Barlowe and Ralph Lane, along with descriptions of the land and people by Thomas 

Harriot, a naturalist. John White, the governor of the final colony, additionally created maps 

and water color paintings of the land, its people, and their customs. This documentation, 

along with the archaeological evidence from coastal North Carolina, forms the existing 

knowledge of Carolina Algonkian culture (Feest 1978, Hutchinson 2002, Phelps 1983, 2001). 

 

Social Organization 

 Archaeological and ethnohistoric evidence indicates Late Woodland Carolina 

Algonkians lived within complex, ranked societies or chiefdoms. These societies were led by 

rulers, or werowances, who were chosen from a chiefly, matriarchal lineage (Phelps 2001, 

Ward and Davis 1999). At the time of contact, the English identified these rulers as kings. 

Beneath the werowance was a class of religious leaders, or priests, who were positioned 

above a class of commoners (Phelps 2001). Carolina Algonkian societies were composed of 

capital towns, smaller villages, and dispersed farmsteads, commonly located along the 

mainland shores of sounds and rivers. Seasonal sites were also utilized as fishing and 

foraging camps along the coast (Phelps 2001, Ward and Davis 1999). Some known Carolina 

Algonkian villages include: Chowanoke, on the Chowan River; Weapemeac, on the 

Albemarle Sound; Poteskeet, in Currituck County; Moratoc, on the Albemarle Sound; 

Roanoke, on Roanoke Island and mainland Dare County; Secotan, on the Pamlico Sound; 

Pomeioc, on the Pamlico Sound; Neusiok, on the Neuse estuary; and Croatan, on Hatteras 

and Ocracoke islands (Phelps 2001).  
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Carolina Algonkian villages comprised several longhouses, and some villages were 

surrounded by palisades. The Amity site (31HY43) near Lake Mattamuskeet in Hyde 

County, NC provides archaeological evidence of longhouse structures as well as a portion of 

a palisade (Hutchinson 2002, Ward and Davis 1999). Ethnohistoric drawings of Algonkian 

villages by early English explorers from the Raleigh expeditions also confirm this data 

(Hutchinson 2002). John White’s 1585 watercolors depict two villages: Pomeiock, located on 

the mainland side of the Pamlico sound; and Secotan, located on the south bank of the 

Pamlico River (See Figures 2.4 and 2.4). White illustrates Pomeiock as a cluster of 

longhouses surrounded by a palisade, while Secotan is shown as a series of longhouses along 

a central path, sans palisade (Hutchinson 2002, Phelps 2001). These watercolor paintings 

were later replicated through engravings by Theodore de Bry, with descriptions provided by 

Thomas Harriot. Harriot’s descriptions indicate the palisaded town of Pomeioc contained 

temples and houses belonging to the werowance and priests, while in the open village plan of 

Secotan, the houses of the priests and werowance cluster along a main street that connects the 

public and ceremonial areas. In both instances, the commoner’s residences were likely spread 

out beyond the palisade or village core, depending on the type of town (Phelps 2001). Both 

the engravings and historical descriptions were included in Thomas Harriot’s book A briefe 

and true report of the new found land of Virginia, originally printed in 1590 (Hutchinson 

2002).  
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Figure 2.4 DeBry’s engraving of Pomeioc   Figure 2.5 DeBry’s engraving of Secotan 
(Hutchinson 2002)     (Hutchinson 2002) 

 

Diet and Subsistence 

Ethnographic and archaeological sources provide some insight into the subsistence 

patterns among Late Woodland Carolina Algonkians. In December of AD 1700, John 

Lawson undertook a reconnaissance survey of the interior of North Carolina and took 

detailed notes of his explorations. These notes comprised his cultural and natural 

observations of the area and its inhabitants, including descriptions of numerous subsistence 

practices such as fishing via traps and spears (see Figure 2.6) (Hutchinson 2002, Lawson 

[1709] 1967). Unfortunately, it is unclear whether these practices were long-standing or were 
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recent developments due to European contact (Hutchinson 2002). One passage within 

Lawson’s writings provides a good overview of diet at the time of his journey:  

Venison, and Fawns in the Bags, cut out of the Doe’s Belly; Fish of all sorts, the 
Lamprey-Eel excepted, and the Sturgeon our Salt-Water Indians will not touch; Bear 
and Bever; Panther; Pole-cat; Wild-cat; Possum; Raccoon; Hares; and Squirrels, 
roasted with their guts in; Snakes, all Indians will not eat them, tho’ some do; All 
wild Fruits that are palatable, some of which they dry, and make Quiddonies, and 
Cakes, that are very pleasant, and a little tartish; young Wasps, when they are white in 
the Combs, before they can fly, this is esteemed a Dainty; All sorts of Tortois and 
Terebins; Shell-Fish, and Stingray, or Scate, dry’d; Gourds; Melons; Cucumbers; 
Squashes; Pulse of all sorts; Rockahomine Meal, which is their Maiz, parch’d and 
pounded into Powder; Fowl of all sorts, that are eatable; Ground-Nuts, or wild 
Potato’s; Acorns and Acorn Oil; Wild-Bulls, Beef; Mutton; Pork; &c. from the 
English; Indian Corn, or Maiz, made into several sorts of Bread; Ears of Corn roasted 
in the Summer, or preserv’d against Winter (Lawson [1709] 1967:182). 

 

 

Figure 2.6 DeBry’s engraving of Algonkians fishing (Hutchinson 2002) 
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Archaeological evidence appears to corroborate Lawson’s descriptions of a diverse 

diet. Archaeologists have recovered various carbonized plants and faunal remains from sites, 

indicating a subsistence strategy incorporating foraging and agriculture. These floral and 

faunal remains comprise numerous species of plants, nuts, fruit, fish, shellfish, crustaceans, 

reptiles, birds, and mammals (see Table 2), suggesting a varied diet utilizing local terrestrial 

and aquatic resources (Hutchinson 2002).  

 

Resource Species recovered from Late Woodland Coastal NC sites 

Plants Amaranth, chenopodium, sumpweed, knotweed, little barley, maygrass 

Nuts Hickory nut, acorn 

Fruit Grape, maypop, sumac, hackberry/sugarberry 

Fish Sturgeon, catfish, bowfin, American eel, carp, longnose gar, sunfish, 

redhorse, sheepshead, sea trout, Atlantic croaker, black drum, red drum, 

spot, yellow perch 

Shellfish Oyster, clam, scallop, whelk, freshwater mussel 

Crustaceans Crab, blue crab, stone crab 

Reptiles Snapping turtle, pond turtle, box turtle, alligator, Atlantic loggerhead 

turtle, diamond-back terrapin, musk and mud turtles, cooters and sliders 

Birds Wild turkey, green-winged teal, blue-winged teal, mallard, heron, 

redhead, canvasback, snow goose, lesser scaup, bobwhite quail, 

passenger pigeon  

Mammals Beaver, opossum, white-tailed deer, raccoon, gray squirrel, fox squirrel, 

eastern cottontail rabbit, marsh rice rat, marsh rabbit, black bear 

 
Table 2. Carolina Algonkian Subsistence (Hutchinson 2002) 
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Additionally, there is substantial evidence for agricultural practices within Late 

Woodland North Carolina sites (Hutchinson 2002; Phelps 1983, 2001; Ward and Davis 

1999). Archaeological evidence consisting of carbonized domesticated plant remains have 

been recovered from middens and hearths, including corn and the common bean. No 

archaeological evidence for agriculture exists prior to the start of the Late Woodland Period 

(AD 800). Between AD 800 to 1400, maize is documented within only a handful of coastal 

North Carolina sites, including Broad Reach (31CR218), Flynt (31ON305), Uniflite 

(31ON33), Permuda Island (31ON196), and Camp Lejeune (31ON536) (Hutchinson 2002). 

By AD 1300-1400, there is both archaeological and ethnohistoric evidence indicating full 

scale agriculture, large villages, and clear social stratification in coastal North Carolina. 

Various ethnohistoric sources document agricultural practices at the time of European 

contact. The documents and paintings by Harriot, Lawson, DeBry, and White depict large 

coastal chiefdoms growing and cooking maize. DeBry’s engraving of Secotan, a Carolina 

Algonkian village, clearly depicts fields of maize (Hutchinson 2002, Phelps 2001). Also, the 

English explorer Arthur Barlowe reported gardens of maize within a Carolina Algonkian 

village on Roanoke Island in AD 1584 (Hutchinson 2002).  

 

Burial Patterns 

Colington Phase Carolina Algonkians primarily utilized collective mass burials, 

known as ossuaries. These burials formed part of a larger ritual process, incorporating 

multiple stages of deposition and treatment of remains, resulting in a secondary deposit 

known as an ossuary burial (Curry 1999; Hutchinson 2002; Hutchinson and Aragon 2002; 
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Phelps 1983, 2001; Ward and Davis 1999). Typical Colington Phase Algonkian ossuaries 

contain between 20 to 60 individuals, however researchers have reported some ossuaries to 

contain as many as 150 individuals (e.g. the Flynt site [31ON305]) (Hutchinson 2002, Ward 

and Davis 1999). Individuals within these burials are in various stages of articulation, with 

the vast majority being completely disarticulated and sometimes represented by only a single 

bone. Since there is no clear bias by age or sex, Colington ossuaries appear to contain all 

individuals of a population who died within a given time frame (Hutchinson 2002, Ubelaker 

1974, Ward and Davis 1999). Grave goods among Carolina Algonkian ossuary burials are 

uncommon (Hutchinson 2002, Phelps 1983, Ubelaker 1974, Ward and Davis 1999). 
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CHAPTER 3 

Ossuary Burials 

 

 Ossuary burials are secondary deposits of human remains resulting from the multi-

stage treatment of the dead. Typically, these burials include two or more stages: the removal 

of flesh from bones, through tools or by natural decomposition above or below ground; the 

collection of these cleaned bones, which may be temporarily stored for some length of time; 

and the final reburial of the disarticulated bones into a communal deposit. Archaeologists 

have located ossuary burials within a variety of forms and contexts worldwide (Curry 1999; 

Hickerson 1960; Hoppa and Gruspier 1996; Kidd 1953; Papathanasiou 2000; Pfeiffer 1984; 

Phelps 1983; Quigley 2001; Stewart 1992; Ubelaker 1974, 2000; Ubelaker and Ripley 1999; 

Van der Merwe 2003). Within various countries in Europe, ossuaries are present as 

catacombs, crypts, and charnel houses; these structures are built to become the final 

depository for bones. While examples of these types of ossuaries are numerous, the most 

commonly studied and documented types of ossuaries are found in North America, in which 

ossuary burials appear as large pits serving as mass graves (See Figures 1 and 2). These 

ossuaries represent periodic reburial events which sometimes involved several villages and 

were often accompanied by an elaborate ceremony. Different cultures ascribe various 

meanings to ossuary burials, ranging from religious ideology to notions merely of practicality 

due to battle, epidemic, or space constraints. Through the analysis of the osteological remains 

as well as associated contextual information, ossuary burials offer unique contributions to the 

field of bioarchaeology (Curry 1999; Quigley 2001; Ubelaker 1974, 1989).  
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Bioarchaeologists are able to glean a variety of information from ossuary remains, 

including demographic information and population profiles, population estimates, life tables, 

rates of morbidity and mortality, pathological data, and overall levels of health and nutrition 

(Bogdan and Weaver 1992, 2005; Curry 1999; Pfeiffer 1984; Ubelaker 1974). 

Bioarchaeologists can compile population profiles through basic osteological analyses such 

as age and sex estimations, determining the number of individuals represented, and also by 

estimating population size. Researchers are able to determine mortality and/or fertility rates 

through the analysis of ages at death, and they can assess levels of health and morbidity 

through pathological analyses (Ubelaker 1974). Apart from osteological analyses, 

bioarchaeologists can analyze contextual information associated with ossuary burials to 

gather important information regarding the represented society. For instance ossuaries can 

contain grave goods, which provide valuable insights into a culture (Kidd 1953; Ubelaker 

1974). Bioarchaeologists can also analyze the spatial organization of burials in sites which 

contain multiple ossuary deposits (Phelps 1983). Ossuary burials therefore offer an 

abundance of information and provide unique windows into past lifeways.  

 

Background 

 Researchers have documented a diverse array of collective, secondary burials in a 

variety of geographic and temporal contexts; examples may be found within Europe, South 

America, Canada, and the United States. During the Middle Ages of Europe, people 

commonly transferred human remains from burial grounds to a nearby charnel house, shed, 

or chapel after decomposition. Consequently, all cemeteries had an associated structure for 
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the sole purpose of storing defleshed bones. In modern-day rural Greece, bodies are exhumed 

after a period of five years and then relocated to a village ossuary, or charnel house. In the 

Middle East, bodies are left exposed to decay, and then buried in communal pits. In India and 

Iran, groups expose remains to scavengers such as vultures, sometimes using towers built for 

this purpose; they then gather the defleshed bones and deposit them into a central pit 

(Colman 1997; Quigley 2001). Currently in the United States in New Orleans, people bury 

remains in tombs for approximately one year, then redeposit them into a central pit, or 

caveau, where the remains are intermingled with other individuals from the same family or 

society tomb (Quigley 2001). Ossuaries appear frequently as church crypts; one such 

instance includes the central ossuary within the Church of San Francisco in Quito, Ecuador, 

which likely dates to the church’s foundation in 1535 (Ubelaker and Ripley 1999). 

Researchers have also documented ossuaries in association with monasteries; examples 

include the charnel house outside of St. Catherine’s Monastery in Sinai, and the tomb ossuary 

within Santa Maria Monastery in Valladolid, Spain. Furthermore, the catacombs of Paris, 

France and St. Stephen’s Cathedral in Vienna, Austria represent ossuary deposits (Quigley 

2001). These examples demonstrate the considerable diversity among collective, secondary 

burial practices worldwide.  

 While these types of burials represent a large percentage of secondary deposits, most 

ossuary research has focused on the “true ossuaries” (Curry 1999:7; Ubelaker 1974:13) of 

Native North America (Curry 1999; Hickerson 1960; Hoppa and Gruspier 1996; Kidd 1953; 

Pfeiffer 1984; Phelps 1983; Stewart 1992; Ubelaker 1974; Van der Merwe 2003). Ubelaker 

(1974:8) defines these as “the collective, secondary deposit of skeletal material representing 
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individuals initially stored elsewhere,” which represent the periodic reburial of individuals 

after a culturally prescribed number of years (Curry 1999; Stewart 1992; Ubelaker 1974, 

1989). Due to the regular interval of time between these deposits, archaeological and 

ethnohistorical data suggest that Native American ossuaries “contain nearly a complete 

representation of all individuals who died in the contributing populations during a culturally 

prescribed number of years” (Ubelaker 1974:59). North American ossuary burial practices 

tend to follow a general pattern: bodies are first allowed to decompose through mechanical 

defleshing, cremation, or exposure; remains are periodically gathered and cleaned (removing 

any remaining flesh) and sometimes bundled; they are then deposited in communal pits 

(Quigley 2001). These types of ossuary burials are found within Canada, as well as the 

Southeastern, Mid-Atlantic, and Great Lakes regions of the United States (Curry 1999; 

Quigley 2001; Ubelaker 1974, 1989).  

 

Regional Analyses 

 North American ossuaries occupy three broad regions, including (1) Canada and the 

Great Lakes area, (2) the Southeastern region of the United States, and (3) the Mid-Atlantic 

area of the United States. Among the province of Ontario, Canada and the Great Lakes area 

of the United States, the Huron are best known ethnographically and archaeologically for 

ossuary burial practices (Curry 1999; Hickerson 1960; Hoppa and Gruspier 1996; Kidd 1953; 

Ubelaker 1974; Van der Merwe et al. 2003). These ossuary burials took place at a ceremony 

entitled the Feast of the Dead, which was best described by the Jesuit missionary Jean de 

Brebeuf in 1636, who witnessed the ceremony within a Huron village in Ontario, Canada. 
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According to Brebeuf, the Huron held this ceremony every ten to twelve years. He writes that 

in the time between ceremonies, deceased individuals were allowed to naturally decompose 

through either temporary burial or placement on a scaffold. After the prescribed interval of 

time, the Huron from several villages would gather and clean the remains of those who had 

died since the last ceremony and bring them to the chosen site of reburial. They would then 

take part in festivities and hold a great feast, after which the Huron would bury the remains in 

a large communal pit (see figure 3.1). According to various accounts, this pit was richly lined 

with animal skins, and mourners provided the deceased with numerous goods for their use in 

the afterlife (Curry 1999; Hickerson 1960; Kidd 1953; Quigley 2001; Ubelaker 1974, 1989). 

Brebeuf’s account of the Feast of the Dead is corroborated by other explorers, including 

Samuel de Champlain, as well as the lay brother Father Gabriel Sagard (Curry 1999; 

Ubelaker 1974). Additionally, this description of ossuary burial practices has archaeological 

support (Kidd 1953, Van der Merwe 2003). The Ossossané ossuary in Ontario, which Kidd 

(1953) documents, very nearly matches the previous description; the author even argues that 

the ossuary could be the very pit described by Brebeuf in 1636.  

The Feast of the Dead held a great deal of religious and social significance to the 

Huron. The event combined the Huron’s religious beliefs about the afterlife with the 

festivities of a communal gathering, which reinforced social relationships and cohesion 

among the community (Ubelaker 1974). The ceremony may have also been used as a tool to 

strengthen pre-existing kinship alliances, as well as initiate new alliances with other villages 

(Hickerson 1960). Thus the Feast of the Dead was clearly a prominent occasion, 

incorporating religious, social, and political factors.      
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Figure 3.1 Feast of the Dead (Kidd 1953) 

 

 North American ossuaries are also pervasive throughout the Mid-Atlantic region of 

the United States (Curry 1999; Pfeiffer 1984; Phelps 1983; Ubelaker 1974, 1989). 

Ethnographic accounts of burial practices for this region are less consistent; consequently the 

best documentation for ossuaries is found within the archaeological record. Ossuary burial 

practices within the Mid-Atlantic region are distributed throughout eastern Virginia, southern 

Maryland, and southern Delaware. They are typically linked with Iroquoian- and Algonkian-

speaking groups, and are temporally associated with the Middle Woodland (AD 200-800), 

Late Woodland (AD 800-1650) and early Historic (ca. AD 1650) periods (Curry 1999; 

Ubelaker 1974). These ossuaries are somewhat diverse in burial treatment, in that some 

contain characteristics typical of the Mid-Atlantic region, while others more closely coincide 
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with ossuaries of the Huron. Mid-Atlantic ossuary burials can contain both articulated and 

disarticulated skeletons in varying patterns; in some instances bones are bundled, and in 

others bones are scattered throughout the pit. Some pits contain an abundance of artifacts, 

while others contain none. Also, some documented ossuaries contain cremated bones. Even 

though archaeologists have recorded numerous ossuaries throughout the Mid-Atlantic region, 

relatively few of these deposits have been professionally excavated (Curry 1999, Phelps 

1983, Ubelaker 1974). Among the Southeastern United States, ossuary burials were the main 

form of burial in the Late Woodland period (AD 800-1659). Carolina Algonkians utilized 

large, communal ossuaries in the north coastal area of North Carolina, which were very 

similar in form and function to the Algonkian ossuaries of the Mid-Atlantic region. 

Relatively little is known about the mortuary customs surrounding these ossuaries due 

to the paucity and general disagreement of early ethnographic records. According to John 

Smith, the Virginia Algonkians preserved the bodies of deceased leaders in temples and 

death houses, which were kept by priests (see figure 3.2). Accounts regarding the treatment 

of deceased common people are variable, although Smith states: “For their ordinary burials, 

they digge a deep hole in the earth with sharpe stakes; and the corpses being lapped in skins 

and mats with their iewels, they lay them vpon sticks in the ground, and so couer them with 

earth…” (Arber, 1910:75 c.f. Ubelaker 1974:10). While this statement is suggestive, other 

ethnographic sources record different burial practices. These variations indicate either 

inaccurate reporting among early explorers, or they reflect a great deal of variability in 

Algonkian mortuary practices (Ubelaker 1974).  
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Figure 3.2 Theodore De Bry’s 1590 engraving of an  
Algonkian temple/death house (Curry 1999) 

 

There is a considerable amount of regional variation among North American ossuary 

burial practices, which researchers must continue to explore. Unfortunately, numerous 

ossuaries have been disturbed by looters as well as the taphonomic processes of soil erosion, 

creating incomplete skeletal samples (Phelps 1983, Ubelaker 1974). However in the proper 

conditions, bioarchaeologists can gather a great deal of information from these burials.   

 

North Carolina Ossuary Interment 

Among the Southeastern United States, ossuary burials were the main form of burial 

in the Late Woodland period (AD 800-1659). Archaeologists have identified three patterns of 
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ossuary interment within coastal North Carolina, pertaining to the three geographical and 

ethnolinguistic regions during the Late Woodland period (AD 800-1650): (1) the outer 

Northern coastal Algonkian-speaking groups, (2) the inner Northern coastal Iroquoian-

speaking individuals, and (3) the southern coastal Siouan-speaking populations. Table 3 

provides a list of North Carolina ossuaries excavated within the last few decades, organized 

by their respective geographic and ethnolinguistic regions.  

Algonkian ossuaries are typically large, communal burials comprising the 

disarticulated remains of a complete population spanning a culturally prescribed period of 

time (Hutchinson 2002, Loftfield 1990, Phelps 1983, Ward and Davis 1999). Most 

Algonkian ossuaries contain between 20 to 60 individuals, although one site (31ON305) 

contained 150 individuals (Mathis 1993, Phelps 1983). Individuals are randomly intermixed 

and are sometimes only represented by isolated bone elements. Bundled remains are not 

usually visible within these ossuaries due to tight and dense burial placement, but are evident 

at some sites (Hutchinson 2002, Loftfield 1990, Phelps 1983, Ward and Davis 1999). Similar 

both in form and function to the ossuaries excavated within the Mid-Atlantic region of the 

United States, Algonkian ossuaries appear to have a strong northern tradition (Ubelaker 

1974, Phelps 1983). Unlike their northern counterparts, however, grave goods are relatively 

rare within most documented outer coastal ossuaries. Algonkian ossuaries are additionally 

differentiated from others within North Carolina by their placement along the coast, only a 

short distance away from the associated village (Hutchinson 2002, Loftfield 1990, Phelps 

1983, Ward and Davis 1999).  
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 The second pattern of ossuary burial pertains to the Iroquoian populations among the 

inner coastal region of North Carolina. In contrast with the large nature of outer coastal 

community ossuaries, inner coastal ossuaries tend to be much smaller deposits containing the 

remains of family groups, usually including only two to five individuals. Within these family 

ossuaries, bundling is common along with distinct groupings in burial placement. Grave 

goods are frequently evident, usually including gravel-tempered ceramics as well as 

Marginella shell beads, numbering between 200 and 2000. Iroquoian ossuaries are also 

commonly characterized by their placement within villages, rather than on the village 

periphery (Hutchinson 2002, Loftfield 1990, Phelps 1983, Ward and Davis 1999).  

 Southern coastal Siouan ossuaries comprise the third form of ossuary interment 

documented within North Carolina. Populations within this region practiced burial in small 

sand mounds, sometimes found atop high sand ridges (Hutchinson 2002, Loftfield 1990, 

Phelps 1983, Ward and Davis 1999). These mounds contain the secondary remains of 

bundled individuals, occasionally including charred (i.e., presumably cremated) remains. 

Artifacts are sometimes present within the mound fill, and intentional grave offerings are 

documented within some sites. Siouan sand burial mounds are typically located well away 

from habitation areas. This mode of burial is common among southeastern North Carolina 

and portions of coastal South Carolina, and may be related to similar burial mounds in 

Georgia. The sand burial mounds are, however, notably distinct from their northern coastal 

North Carolinian counterparts (Loftfield 1990).    
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Outer Coastal Sites 
(Presumed Algonkian) 

Inner Coastal Sites 
(Presumed Iroquoian) 

Southern Coastal Sites 
(Presumed Siouan) 

Baum (31CK9) Hallowell (31CO5)* Jarrett’s Point/Camp 
Lejeune (31ON309) 

Hatteras Village (31DR38) Dickerson (31BR91) Cold Morning (31NH28) 

Knott’s Island (31CK24) Jordan’s Landing (31BR7) Broad Reach (31CR218)† 

West (31CK22) Sans Souci (31CR5)  

Flynt (31ON305)   

Permuda Island (31On196)   

Piggot (31CR14)   

 
Table 3. North Carolina Ossuary Sites 

* Debated cultural affiliation due to combined Algonkian and Iroquoian characteristics 
†Debated cultural affiliation due to combined Siouan and Iroquoian characteristics 
 

Analytical Measures 

 Ethnohistorical and archaeological data suggest that “ossuaries contain nearly a 

complete representation of all individuals who died in the contributing populations during a 

culturally prescribed number of years” (Curry 1999, Ubelaker 1974:59). If ossuaries 

represent a complete population, they provide bioarchaeologists with a unique opportunity to 

reconstruct the demographic profile of populations. Researchers are able to determine basic 

demographic information, population profiles, population size estimates, life tables, rates of 

morbidity and mortality/fertility, pathological data, as well as overall levels of health and 

nutrition (Bogdan and Weaver 1992, 2005; Hoppa and Gruspier 1996; Pfeiffer 1984; 

Ubelaker 1974, 1989). However, if analyses indicate the remains do not represent a complete 

population (i.e., relatively equal ratio of males to females and balanced ratios of age 
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categories), then many analyses will not provide meaningful paleodemographic projections 

for past populations.  

 Due to the commingled and fragmentary nature of ossuary skeletal samples, some 

simple demographic analyses—including sex and age-at-death determinations—can be 

difficult. Determining sex for subadults is even more complicated in ossuaries than with most 

other burial contexts, for subadults are represented only by isolated bone fragments, rather 

than skeletons; consequently, one cannot match dental and skeletal information for 

individuals. Most researchers do not attempt to make sex determinations for subadults for 

these reasons (Papathanasiou 2000, Van der Merwe, 2003, Ubelaker 1974). However, the 

methods for sexing adults from ossuary remains are much more reliable, and involve 

analyses of the os coxae, skull, and femoral head diameter, among others. Methods for aging 

are also somewhat different within disarticulated ossuary contexts. Bioarchaeologists can 

determine subadult age-at-death from a combination of criteria, including long bone size, 

epiphyseal union, and/or dental calcification and eruption. It is best to examine all of these 

characteristics when possible, but ossuaries generally do not allow for the analysis of 

complete skeletons; therefore researchers must usually consider the criteria independently 

(Ubelaker 1974).  

 If age and biological sex estimates indicate a representative sample, bioarchaeologists 

may utilize these results to construct mortality curves, survivorship curves, and life tables. 

Mortality curves plot the percentage of the population that died at five year intervals; 

survivorship curves plot the percentage of the population that survived at five year intervals. 

Researchers can also create life tables by determining a number of attributes that characterize 
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the demographic structure of the population, which can then be applied to both living and 

skeletal populations. This table provides information regarding life expectancy and age-

specific mortality, as well as data on the overall population fitness and health status of the 

sample. However, the accuracy and reliability of these tables depend on precise aging 

techniques and complete and representative skeletal samples (Ubelaker 1974). Using these 

life tables, bioarchaeologists can develop mortality and/or fertility rates, indicating the 

number of individuals dying or being born annually for every 1000 of the living population; 

such measures can provide information regarding population decline, growth, or equilibrium 

(Milner et al. 1989, Ubelaker 1974).  

 Utilizing the mortality rate, researchers can also create a population reconstruction by 

calculating of the size of the population and the length of time represented by the ossuary. 

Bioarchaeologists can estimate the length of time represented by the ossuary from the 

varying degrees of bone articulation, which should be recorded during the excavation 

process. The three stages of articulation include completely disarticulated bones, partially 

articulated skeletal parts, and completely articulated skeletons. The different degrees in 

articulation indicate the amount of time a particular skeleton stayed in the primary burial area 

between the time of death and the reburial into the ossuary. Assuming a constant death rate 

and decomposition rate, the ratio of individuals with disarticulated bones to individuals with 

partially articulated skeletal parts should increase with the length of time between ossuary 

deposits. Using these methods along with the knowledge of the regional rate of 

decomposition, one can estimate the duration of time represented by the skeletal remains. 
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Ultimately, bioarchaeologists can employ all of these data to estimate the approximate size of 

the contributing population using the equation: 

P = (1000 N)/(MT), 

(1) 

where P is the population estimate, N is the number of individuals in the ossuary, M is the 

mortality rate, and T is the length of time represented by the ossuary (Curry 1999, Ubelaker 

1974).  

 

Summary and Conclusions 

 Archaeologists have documented ossuaries in a variety of geographic and temporal 

contexts. However, the ossuaries found among Native North America align with Ubelaker’s 

(1974) definition of ‘true’ ossuaries, which are secondary burial deposits representing the 

collective and periodic reinterment of individuals after a culturally prescribed number of 

years. These types of burials occur primarily within eastern North America during the Late 

Woodland and Early Historic periods (AD 200-ca. 1650), and were utilized by the Huron, 

Algonkians, and Iroquois. Unfortunately, even though ossuary burials are prevalent 

throughout North America, relatively little research has been devoted to their study. This is 

likely due to various problems encountered during the excavation and analysis of ossuary 

burials resulting from the commingled and often highly fragmented nature of the remains. 

Due to their periodic deposition and collective nature, ossuaries present bioarchaeologists 

with unique opportunities to reconstruct the health patterns and demographic profiles of past 

populations, providing invaluable insights into otherwise hidden corners of prehistory.   
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CHAPTER 4 

Paleopathology 

 

 Paleopathology is the study of diseases in prehistoric populations through the analysis 

of skeletal remains (Steinbock 1976). Numerous disease processes affect bones, and can 

therefore lend information about the health of ancient populations (Steinbock 1976, Ubelaker 

1989). Additionally, paleopathological studies can provide insights regarding the etiology 

and antiquity of specific diseases (Steinbock 1976). However, there are various limitations 

within this field of study, and researchers should exercise caution when making assertions 

about ancient health. For instance, many diseases do not manifest skeletally, creating an 

incomplete picture of health and disease. Also, numerous pathologies produce similar or 

overlapping osteological lesions, further complicating an already limited view of prehistoric 

health. Despite these issues, the study of paleopathology is critical to the understanding of 

past populations, and researchers should always record any pathological conditions observed 

on skeletal remains (Ubelaker 1989).  

There are 10 categories of pathologies that commonly occur within past populations, 

and are therefore likely to occur within the Piggot archaeological skeletal sample. In order of 

their frequency, these are: (1) arthritis, (2) fractures, (3) infections, (4) congenital disorders, 

(5) circulatory disturbances, (6) tumors, (7) metabolic disorders, (8) endocrine disorders, (9) 

hematologic disorders, and (10) miscellaneous diseases (Ubelaker 1989).  
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Arthritis 

 The most common pathology encountered in prehistoric skeletal remains is arthritis 

(Ubelaker 1989). The form of arthritis that occurs most frequently within archaeological 

samples is osteoarthritis, a term used to describe the degenerative changes of the skeleton 

during the normal process of aging. This condition is created by the breakdown of cartilage 

between the bone surfaces in a joint, causing articular surfaces that come into direct contact. 

Even though osteoarthritis is considered a pathological condition, the degenerative 

modifications are normal age-related changes unless they occur prematurely (Bridges 1992, 

1994; Steinbock 1976; Ubelaker 1989).  

Osteoarthritis is the gradual breakdown of cartilage and articular bone surfaces within 

joints as the result of repeated and long-term mechanical stress, cartilage irritation, and 

disruption of blood circulation to the affected area. Osteoarthritic changes begin as bony 

nodules or pits located on articular surfaces, which enlarge over time. These changes lead to 

the development of peripheral osteophytes along the margins of articular surfaces, called 

lipping (Bridges 1992, 1994). With prolonged wear to a joint, cartilage is eventually 

destroyed causing articular surfaces to come into direct contact. This rubbing action creates a 

polished effect on joint surfaces, termed eburnation (Bridges 1992, 1994). In sum, 

osteoarthritis involves a progression from slight pitting and lipping to marked lipping and 

eburnation of joint surfaces. In archaeological skeletal samples, osteoarthritis is commonly 

visible within the vertebral column as osteophytic lipping along the margins of vertebral 

bodies, termed vertebral osteophytosis (Bridges 1992). Similar changes occur on other joint 

surfaces as well, such as the elbow and knee (Bridges 1992, 1994; Lieverse et al. 2007, 
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Ubelaker 1989). The analysis of the frequency and patterning of osteoarthritis can provide 

valuable information regarding the lives of past populations. For instance, areas of the 

skeleton more severely affected by osteoarthritis may offer clues about occupational stress 

and other activities (Bridges 1992, 1994; Larsen 1984; Lieverse et al. 2007). Also, the age at 

onset of osteoarthritic changes could suggest the intensity of physical activity of a population 

(Ubelaker 1989).  

 

Fractures 

 Fractures are disruptions of normal bone structure, generally due to trauma. These 

disruptions, or breaks, can occur within the cortex or can completely sever bone. They 

typically involve the laceration of blood vessels and soft tissue, often leading to infection and 

death of surrounding bone tissue. Fractures can be either pathological or traumatic in origin. 

Pathological fractures occur when normal stress is applied to bone that has been weakened by 

pathological causes, including disease and malnutrition. Following, traumatic fractures are 

the result of some form of trauma, including both violence and accidental injury (Merbs 

1989, Steinbock 1976, Ubelaker 1989). Common traumatic fractures include Colles fractures, 

parry fractures, and stress fractures. A Colles fracture is a break to the distal end of a radius, 

indicating an accidental injury in which an individual braces a fall with his/her wrist. Parry 

fractures occur in the midshaft of the radius and ulna, and are due to an individual raising 

his/her arms in defense against a blow; these types of fractures indicate violence or warfare 

(Novak 1999, Ortner and Putschar 1981). Another common fracture due to trauma is a stress 



41 
 
 

 

 

fracture, a break within the cortex of a bone that is associated with excessive physical activity 

(Ubelaker 1989). 

 

Infection 

 Except in cases where bone has been exposed by fracture or trauma, infective 

organisms are introduced by the circulatory or lymphatic systems. These organisms typically 

enter the medullary cavity of the bone and travel to the subperiosteal area of the cortex, 

where they then spread along the shaft (Ubelaker 1989). If the infection is limited to the 

periosteum of a bone, the condition is called periostitis. In advanced bone infections, the 

organisms will penetrate the shaft, causing a pathology termed osteomyelitis. With this type 

of infection, the blood supply to the bone becomes disrupted, causing the affected area to die, 

known as necrosis. Necrotic bone is subsequently removed via pus that is drained through 

channels, or cloaca, in the living bone tissue. Both periostitis and osteomyelitis are non-

specific infectious diseases that can be caused by a variety of organisms. The most common 

infective organism is Staphylococcus aureus, although others include Salmonella, fungi, 

viruses, tuberculosis, and treponematosis (Merbs 1992, Ubelaker 1989).    

 A common specific infection observed in archaeological human remains is 

tuberculosis, caused by the infective organism Mycobacterium tuberculosis. It typically 

infects the pulmonary and lymphatic systems, although in severe cases it can affect the 

skeleton. Thus, skeletal tuberculosis is a secondary infection from the lungs or lymph nodes. 

Tuberculosis affects three main sites of the skeleton: the vertebral column, the hip, and the 

knee. The most common form of this infection in prehistoric remains is spinal tuberculosis, 
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or Pott’s disease (Steinbock 1976). Spinal tuberculosis typically manifests within the lower 

thoracic and upper lumbar vertebrae; the anterior portion of vertebrae collapse, causing the 

spinal column to exhibit twisting and kyphosis (Steinbock 1976, Ubelaker 1989). Only two 

to four vertebrae are usually affected in a single individual (Pfeiffer 1984, Steinbock 1976). 

In addition to the spinal form of this infection, tuberculosis can also affect long bones at the 

metaphysis and adjacent joint, sometimes mimicking osteomyelitis. Since tuberculosis can 

create lesions that are characteristic of both arthritis and osteomyelitis, researchers should 

exercise caution when making differential diagnoses (Steinbock 1976, Ubelaker 1989).  

 Another specific infection is treponematosis, a chronic or subacute infection caused 

by bacterial spirochetes from the genus Treponema. The bacteria Treponema is responsible 

for four closely related diseases—venereal syphilis, endemic syphilis, yaws, and pinta—

which manifest in various ways throughout the human body (Hacket 1963; Powell and Cook 

2005). Many researchers agree that these four types, collectively referred to as the 

treponematoses, are associated with distinct geographical locations, climates, and 

sociocultural features (Hutchinson and Richman 2006; Powell and Cook 2005). Venereal 

syphilis has no climatic restrictions and is currently found worldwide; endemic syphilis is 

found in the warm, arid climates of the Middle East and Africa; yaws is found in humid, 

tropical climates worldwide; and pinta is found in the tropics of Central and South America 

(Bogdan and Weaver 1992; Hackett 1963; Powell and Cook 2005). The treponematoses are 

primarily skin diseases spread through direct skin-to-skin contact, although venereal syphilis 

is spread through sexual contact. Venereal syphilis can also be transmitted transplacentally to 

the fetus of an infected mother; this form is called congenital syphilis. Congenital syphilis is, 
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therefore, always the result of venereal syphilis (Bogdan and Weaver 1992; Hackett 1963; 

Hutchinson and Richman 2006; Ortner 1992; Powell and Cook 2005). 

All of the treponematoses produce inflammatory skin lesions in the primary and 

secondary stages, followed by destructive osteological lesions in the tertiary stage. The only 

diagnostic osteological indicators for venereal treponematosis are caries sicca observed in the 

crania, as well as the dental stigmata associated with congenital syphilis (Cook and Powell 

2005, Hillson et al. 1998). Within the crania, venereal syphilis occurs through a series of 

stages that have distinctive characteristics. These characteristics may include radial scars, 

oral and nasal lesions, and a collapsed nasal bridge called ‘saddle nose.’ Other non-

diagnostic indicators of treponematosis that may occur among post-cranial elements 

comprise expansion of the circumference in shafts of long bones, as well as changes in bone 

surfaces including periostitis, osteomyelitis, nodes, expansions, plaques, and striations. 

Treponematosis is also evident through the deformity known as ‘saber tibia,’ which is caused 

by repeated episodes of periostitis of the tibia. Superficial bone changes, while commonly 

associated with treponematosis, are not diagnostic traits (Cook and Powell 2005).  

 

Congenital Disorders 

 Congenital disorders comprise a variety of inherited pathological conditions, most of 

which are rarely encountered in archaeological skeletal samples. Examples include the 

congenital abnormal fusion of bones, such as: the fusion of the radius and ulna in radio-ulnar 

synostosis (Ubelaker 1989), non-fusion of vertebrae in spina bifida (Merbs 2003), tarsal 

coalition (Case and Burnett 2010), and pedal symphalangism (Case and Heilman 2004). 
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Another type of congenital disorder sometimes seen in archaeological skeletal material is 

craniosynostosis, or the premature fusion of cranial sutures. This condition can be genetically 

inherited, or it can occur in utero due to uterine compression (Johnson and Wilkie 2011).  

Congenital syphilis is another example of a congenital disorder, in which venereal 

syphilis is transmitted transplacentally from the mother to the fetus (Hillson et al. 1998, 

Ortner and Putschar 1981, Powell and Cook 2005, Steinbock 1976). This disease manifests in 

the dentition, producing malformed teeth including Hutchinson’s incisors, Moon’s molars, 

and Fournier molars (commonly called mulberry molars) (Hillson et al. 1998, Hutchinson et 

al. 1997). Hutchinson’s incisors are commonly evident among the permanent maxillary 

central incisors, and are characterized by a broad, shallow notch along their incisal edge, with 

the mesial and distal crown edges extending below this notch. Moon’s molars, or bud molars, 

are visible within maxillary and mandibular first molars. These molars have closely spaced 

cusps with a narrow occlusal surface relative to the overall crown size. Fournier molars, or 

mulberry molars, also affect permanent first molars. Mulberry molars are distinctive by their 

plane-form hypoplastic defect that cuts into the bases of the cusps (Hillson et al. 1998).  

 

Circulatory Disturbances 

 Any condition that disrupts the blood flow to living bone is termed a circulatory 

disturbance. These disruptions are caused by a variety of factors, including trauma, infection, 

degenerative diseases, and congenital disorders. The most common of these causes is trauma, 

typically by a laceration to the soft tissue or bone fracture. Circulatory disturbances normally 

result in death of bone, or necrosis, in the affected area (Steinbock 1976, Ubelaker 1989).  



45 
 
 

 

 

Tumors and Tumor-Like Processes of Bone 

 Tumors are abnormal bone growths that create a structural defect in the cortex. They 

can originate within the bone tissue or cartilage, known as primary tumors, or they can 

spread to the bone from other sources, known as secondary tumors (Ubelaker 1989). Tumors 

originating in the bone comprise the osteogenic series, and include osteomas, osteosarcomas, 

and osteochondromas. Most of these tumors are inactive (benign); active (malignant) tumors 

can exist, but are more rare (Ubelaker 1989). One type of benign tumor-like structure that is 

common among prehistoric coastal populations is external auditory exostoses, which are 

“hyperplastic bony outgrowths” protruding from within the external auditory canal 

(Hutchinson et al. 1997: 417). They are sometimes called osteomas of the tympanic ring, 

although they are not true osteomas (Steinbock 1976). External auditory exostoses are 

typically multiple in number, bilateral, and symmetric (Hutchinson et al. 1997). They are 

commonly linked with aquatic activities involving exposure to cold water, including 

swimming and diving, although other factors may cause these outgrowths (Kennedy 1986, 

Hutchinson et al. 1997).  

 

Metabolic Disorders  

 Metabolic disorders reduce the mass of bones through interference with normal bone 

development or by causing excessive deterioration. Many metabolic diseases inhibit the body 

from creating osteoid, a substance necessary for the construction of bone; this condition is 

termed osteopenia. Metabolic disorders include a variety of pathologies, including scurvy 

and rickets (Ubelaker 1989).  
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 Scurvy is caused by chronic bleeding from defective and damaged blood vessels 

resulting from a deficiency of Vitamin C or ascorbic acid. This bleeding causes an 

inflammatory response which then produces bone lesions on the affected area. Scurvy creates 

scorbutic lesions (abnormal porosity and sometimes hypertrophic lesions) on various areas of 

the skeleton, including the skull, long bones, and scapula (Ortner et al. 2001). Ortner 

(1999:216) asserts that “The critical and virtually pathognomonic feature is a bilateral 

porosity of the greater wing of the sphenoid.” The common involvement of the sphenoid and 

adjacent areas of the skull is due to the damage of blood vessels supplying the temporalis 

muscle, which are used in chewing. Other commonly affected areas of the crania are the 

orbital roof of the frontal, the lateral orbit of the zygomatic, the cranial vault, and the maxilla 

and mandible (Ortner 2001). Unfortunately, the porosity on the orbital roof caused by scurvy 

can easily be confused with cribra orbitalia, and researchers must pay careful attention to the 

distinctive features of scurvy to make an accurate diagnosis. For instance, scurvy creates 

lesions which are both porous and hypertrophic, and the orbital lesions should be 

accompanied by scorbutic lesions on other commonly affected areas of the skull, e.g., the 

greater wing of the sphenoid (Ortner 1999, Ortner et al. 1999). In the postcranial skeleton, 

the metaphyseal areas of long bones are commonly affected, as well as the scapula (Ortner 

2001).  

 Rickets is the inability of the body to mineralize bone protein, osteoid, due to a 

deficiency of Vitamin D. It is termed rickets in subadults, and osteomalacia in adults. This 

condition causes structural weakness of the skeleton, producing bones that bend, bow, and 

fracture easily when bearing weight (Ortner and Mays 1998, Ubelaker 1989). Rickets is 
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usually caused by a lack of exposure to sunlight, but can have other causes as well. These 

may include a deficiency of Vitamin D in the diet, an inability to absorb Vitamin D during 

digestion, the failure of the kidneys to process Vitamin D, or the inability of the kidneys to 

retain phosphate, which is a component in bone mineral. Skeletal manifestations of rickets 

include: porosity of the cranial vault and orbital roof; deformation of the mandibular ramus; 

deformation of the arm and leg bones (including abnormal thickening and bowing); 

deformation of sternal rib ends (including flaring, irregularity, and porosity); irregularity and 

porosity of the metaphyses of long bones; and growth plate abnormality of long bones 

(including porosity and roughening of epiphyseal surfaces). Several of these skeletal lesions 

overlap with those produced by scurvy, and it has been documented that rickets and scurvy 

can afflict an individual simultaneously. With individuals exhibiting indicators of more than 

one disease, attributing a specific lesion to a particular disease can unfortunately be difficult. 

Again, one should refer to the pathognomonic indicators of each condition (Ortner and Mays 

1998).  

 

Endocrine Disturbances 

 Endocrine disturbances are glandular malfunctions that affect bone, usually involving 

the thyroid, parathyroid, and pituitary glands. A thyroid deficiency during skeletal growth 

can cause cretinous dwarfism, or the inability of the body to properly convert cartilage to 

bone. This condition stunts the growth of long bones, while allowing the cranium to grow 

normally, producing a normal-sized skull with a short post-cranial skeleton. With a 

parathyroid deficiency, an overactive gland causes overactive osteoclasts, destroying bone 
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rapidly. In contrast, an underactive parathyroid gland causes reduced stature and structurally 

weakened bone. A pituitary gland deficiency can also cause various problems. Prolonged or 

excessive gland activity causes excessive bone growth, resulting in giantism and acromegaly. 

Underactive pituitary gland activity causes reduced bone growth, creating a type of dwarfism 

called hereditary achondroplasia (Lloyd et al. 2002, Ubelaker 1989). 

 

Hematologic Disorders  

 Diseases of blood-forming tissue, called hematologic disorders, comprise conditions 

that inhibit the production of normal blood (Steinbock 1976, Ubelaker 1989). Hematologic 

disorders are caused by a variety of factors, including anemia, eosinophilic granuloma, Hand-

Schüler-Christian disease, and Letterer-Siwe disease. Among long bones, these conditions 

cause an enlargement of the medullary cavity, sometimes also producing periosteal 

apposition. (Ubelaker 1989). Within archaeological skeletal samples, the most commonly 

observed hematologic disorders are porotic hyperostosis, the bilateral porosity of the 

parietals, and cribra orbitalia, the bilateral porosity of the orbits of the frontal bone 

(Steinbock 1976). Both conditions result from childhood iron-deficiency anemia, reflecting 

poor nutrition and health. They are often associated with maize-based subsistence, poor 

sanitation and hygiene, and gastrointestinal infections and diarrhea due to weaning (Walker 

et al. 2009). 

 

 

 



49 
 
 

 

 

Miscellaneous 

 This category of disease comprises a variety of pathologies, including skeletal 

dysplasias, Paget’s disease, and dental diseases. Skeletal dysplasias are similar to tumors, 

involving lesions in the cortex of bone that contain misplaced fibrous structures (Steinbock 

1976, Ubelaker 1989). Paget’s disease causes an accelerated rate of bone remodeling, 

resulting in bone deformation (Ubelaker 1989). Dental pathologies include caries, enamel 

hypoplasia, alveolar infections (i.e., abscesses), alveolar resorption (i.e., periodontal disease), 

and malocclusion. Dental diseases are caused by a variety of factors including poor health, 

hygiene, and diet, and are commonly evident within archaeological skeletal samples (Ortner 

and Putschar 1981, Scott and Turner 1997, Ubelaker 1989).   
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CHAPTER 5 

Materials and Methods 

Materials 

The Piggot Ossuary 

 The Piggot sample comprises skeletal remains retrieved from the Piggot site 

(31CR14) located in coastal North Carolina, within Carteret County near Gloucester. The 

ossuary site is located on a small ridge facing The Straits, a body of water separating 

Gloucester from Brown’s Island. The site was first excavated in 1975 by the Archaeology 

Laboratory at East Carolina University, after the property owner notified local authorities 

that human bones were eroding out of the shoreline. The ossuary was excavated in two 

phases: in 1975 by David S. Phelps as part of a salvage operation, and again in 1980 by 

Phelps for further testing. Skeletal material was recovered during the salvage excavation 

from both the ossuary pit and water. The excavation team reported that the site appeared to 

be mainly intact, despite soil erosion. Further test excavations were performed by East 

Carolina University in 1980 to confirm the perimeter of the site and explore various 

archaeological features of interest (Phelps 1975, 1980b; Phelps and Cande 1975).  

 The ossuary was located within a shell midden extending 90 meters from the 

southeast corner of the Piggot property onto the adjacent Parker property; the midden 

maintained a depth of 30-50 centimeters (Phelps and Cande 1975). The burial pit was 1.8m 

wide and 3.4m long, comprising the commingled remains of individuals designated into six 

groupings. These groups, labeled A through F, were assigned by the archaeological team 

based on identifiable clustering within the ossuary (see figure 5.1). Additionally, skeletal 
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material was recovered from the surface of the site, and these remains were labeled “Group 

Beach.” The burial pit reportedly had evidence of bundled remains, with one bundle 

containing a partially articulated person (Truesdell 1995). Unfortunately, there is no further 

documentation regarding the placement of these bundles, or if they relate to the assigned 

groupings. Original photographs of the ossuary in situ suggest purposeful placement of skulls 

within Group F in a semi-circular arrangement (see figure 5.1). The remainder of the skeletal 

material is more randomly distributed, except for the minor spatial delineations between 

groupings. The skeletal remains within the ossuary pit were reasonably well preserved 

despite fragmentation, likely due to its placement within a shell midden; lime from shell 

neutralizes soil acids, which aids bone preservation (Hutchinson 2002). 

Calibrated radiocarbon dating of skeletal material indicates a date of AD 1420-1640 

(Truesdell 1995), situating the collection within the Late Woodland/Protohistoric (Contact) 

period. This date is substantiated through typological analysis of pottery sherds from the 

ossuary pit fill. Unfortunately the bone sample was analyzed before the widespread 

emergence of AMS (Accelerator Mass Spectometry) techniques, which greatly enhance 

dating precision. Additional AMS dating is necessary to provide a firm and more precise 

chronology for the Piggot ossuary.  

 

Site Lab No. Type Unit 13C/12C 
ratio 

Measured 14C age Cal. (2 
Sigma) 

31CR14 Beta-
73741 

Human 
bone 

823 Burial 1 -25.0 410±50 BP AD 1420-
1640 

 
Table 5.1 Radiocarbon date reported from the Piggot Site (31CR14) (Truesdell 1995) 
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The site was originally classified on the site report as a “Late Algonquian (sic) 

Village or Fishing Station” (Phelps and Cande 1975). Algonkians typically created more 

permanent settlements farther inland and built temporary fishing camps along the coast 

(Allegood 1976). Phelps (1977) asserts that the ossuary may represent the Neusiok tribe, the 

southernmost of the Algonkian groups, for which few records or documentation exist.  

The sample was previously examined in Master’s theses by Truesdell (1995) and 

Killgrove (2002), and by Truesdell and Weaver (1995) in a poster session at the 64th annual 

meeting of the American Association of Physical Anthropologists. The collection was 

available for study in the Department of Sociology and Anthropology at North Carolina State 

University, which is on loan from the Office of the State Archaeology Research Center 

(OSARC) in Raleigh, North Carolina. Even though this collection was the basis of two 

previous theses projects, the skeletal remains were not inventoried or catalogued prior to the 

present study. Before its complete transfer to the OSARC, portions of the collection were 

housed at Wake Forest University, East Carolina University, and University of North 

Carolina at Chapel Hill (Phelps 1975, 1980b; North Carolina Office of State Archaeology 

1976; Truesdell 1995). Various material cultural artifacts comprised of pottery, shell, glass, 

and faunal remains from the Piggot site are retained within the collections facility at East 

Carolina University, Department of Anthropology (East Carolina University 1975, 1980).  
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Artifact Assemblage 

The Piggot ossuary (31CR14) is a multi-component site, producing both prehistoric 

and historic artifacts. However, the ossuary pit is believed to be separate from the later 

historic component because the burial pit fill contained “absolutely no historic material, not 

even from the overlying 18th century Piggot occupation” (Phelps, personal communication 

c.f. Truesdell 1995). This historic layer mainly comprised ceramic, brick, mortar, glass, nails, 

iron, and pipe fragments. The ossuary fill primarily contained prehistoric potsherds along 

with other ecofacts such as faunal remains, shell, and debitage from lithic production (East 

Carolina University 1975, 1980). It is important to note that the lack of historic artifacts 

within the burial fill does not necessarily indicate the sample is pre-Columbian. The 

radiocarbon date of the ossuary indicates a broad range of time that largely overlaps with the 

time of European contact.  

A summary of the ceramics recovered from the pit fill is given in Table 5.2, and 

figures 5.2 through 5.5 provide photographs of the different types of ceramics found within 

the ossuary. Phelps (Personal communication c.f. Truesdell 1995) describes this ceramic 

distribution within the Piggot ossuary: 

No seriation is attempted because it is meaningless to the analysis of pit fill; the most 
recent material in the pit fill indicates the time of excavation and closing of the pit. 
That material is the shell-tempered Colington ceramic series, typical of the coast and 
well radiocarbon dated to the Late Woodland and protohistoric; the mix of only 
fabric-impressed and plain here is either early (prior to AD 1500) or more typical of 
the central coast. Nevertheless, it is this ware that is contemporary with the ossuary. 
Also contemporary and indicative of interior coastal plain contacts, are the 3 sherds of 
Cashie ware, the classic type of the Iroquoian-speaking groups such as the Coree and 
Tuscarora. Obviously, then, the Piggot site is not a Coree site. 
 
The total ceramic sequence for the site begins with a few Late Archaic Stallings Plain 
(fiber-tempered) sherds and continues through the rest of the Woodland sequence 
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above. The most dense (or longer) occupations appear to have been in the Middle 
Woodland Mt. Pleasant phase and the Late Woodland Colington Phase (the time of 
the ossuary). The lack of Colington simple-stamped ceramics may indicate that the 
site is not in the latest part of the Late Woodland Period. 
 

Ceramic series  Ceramic Type Burial 1 Fill – 
Square A 

Burial 1 Fill – 
Square B 

Type Totals 

Deep Creek Net Impressed 0 2 2 
 Fabric Impressed 9 5 14 
Mt. Pleasant Plain 1 2 3 
 Fabric Impressed 56 44 100 
Colington Plain 6 9 15 
 Fabric Impressed 33 11 44 
Cashie Fabric Impressed 0 3 3 
Residual  21 43 64 
 

Table 5.2 Ceramic Distribution of the Piggot Ossuary 
(Phelps, personal correspondence c.f. Truesdell 199
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Figure 5.1 Piggot Ossuary (31CR14) in situ (Truesdell 1995)
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Figure 5.2 Colington phase fabric impressed pottery sherd (31CR14) 

 

 

Figure 5.3 Deep Creek phase fabric impressed pottery sherd (31CR14) 
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Figure 5.4 Mount Pleasant phase fabric impressed pottery sherds (31CR14) 
 

 

 

Figure 5.5 Cashie phase pottery sherds (31CR14) 
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Methods  

The goals of this study are to: inventory and catalogue the collection; determine the 

demographic characteristics of the site including age and sex distributions; estimate a most 

likely number of individuals (MLNI); and evaluate pathological conditions in order to 

interpret overall levels of health and nutrition.  

 

Curation 

 The skeletal remains from the Piggot site were not inventoried or catalogued prior to 

this study. The sample arrived at the Office of State Archaeology Research Center (OSARC) 

in an array of packaging styles, none of which met Federal or state curation standards (For 

complete guidelines, see http://www.archaeology.ncdcr.gov/ncarch/resource/curation.htm). 

Bones were stored in various materials, including plastic archival bags, Ziploc® bags, and 

plastic grocery bags, which were initially held within 16 cardboard boxes. Most bags were 

labeled in some way, via permanent marker on the outside of the bag or by a handwritten 

label on an index card within the bag.  

As part of Truesdell’s (1995) thesis study, most bones were individually labeled 

according to two labeling systems. One labeling method involved writing on bones directly 

with basic provenience information using an unknown type of permanent ink. For example, 

“31CR14 823-1-A” indicates the bone is from the Piggot site (31CR14), burial pit (823-1), 

Group A. Unfortunately, the group letters listed on the ink labels did not always coincide 

with those on the associated bags or index cards. In such cases, I used the information on the 

bags and index cards to catalogue the remains. The second labeling system was created 

http://www.archaeology.ncdcr.gov/ncarch/resource/curation.htm
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solely for the purpose of Truesdell’s (1995) research, in which she individually numbered 

bones with masking tape placed directly on the cortical surface. For example, a tibia labeled 

“R-1-A” indicates it is a right tibia, bone 1, Group A; this method is repeated for each bone 

type and group letter. These labels were frequently incorrect and were not always consistent 

with the information presented in the thesis (Truesdell 1995). Both methods of labeling posed 

preservation problems to the skeletal material, and neither system met Federal curation and 

preservation standards. In order for the collection to meet these standards, the masking tape 

labels were removed and bones were relabeled according to OSARC’s cataloguing system. 

However in an attempt to maintain the integrity of Truesdell’s (1995) research, the masking 

tape identification numbers were recorded on the cataloguing cards.  

Skeletal material was processed via gross groupings according to bone type, side, age, 

pathology, and provenience (groups). All specimens were recorded using cataloguing cards 

(see Figure 5.6), and a comprehensive site inventory was created in Microsoft Excel®. As 

previously stated, all labels prior to the present study were recorded on their associated 

cataloguing cards. All archival materials were provided by OSARC and meet Federal 

standards: cataloguing cards are acid-free, and all skeletal material and artifacts were bagged 

using 4mm archival bags; these items were stored within acid-free Hollinger boxes. Through 

this process, the Piggot skeletal series was brought to Federal curation and preservation 

standards.  
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Figure 5.6 Cataloguing card 

 

Most Likely Number of Individuals (MLNI) 

This investigation utilizes the most likely number of individuals method (MLNI), 

which estimates the number of people within the original death assemblage. Studies indicate 

it is a more accurate estimator than the more commonly-used method, MNI (minimum 

number of individuals), which estimates the minimum number of individuals physically 

recovered from the site. MNI is problematic because it does not account for skeletal material 

lost due to taphonomic processes; soil erosion, in particular, poses a significant problem 

among coastal ossuaries. Fieller and Turner (1982:56) assert that “the very presence of 

unmatched bones indicates that the MNI estimate is necessarily an underestimate of the 

number comprising the death assemblage.” Researchers have used MLNI extensively and 

successfully within faunal assemblages (Allen and Guy 1984, Borchers et al. 2002, Chapman 

1951, Fieller and Turner 1982, Ringrose 1993, Wolter 1990), but most bioarchaeologists 

have yet to apply this method to human remains. MLNI is unique in that it incorporates 
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element pair-matching, in that right and left elements are compared to determine if they are 

from a single individual (Adams and Konigsberg 2004). This technique quantifiably 

represents individuals in the skeletal material, rather than presenting a count of isolated bone 

elements.  

The MLNI method is an adaptation of the Lincoln Index (LI), which is almost 

exclusively utilized for zooarchaeological remains and living faunal population studies 

(Adams and Konigsberg 2004, Allen and Guy 1984, Chapman 1951, Fieller and Turner 

1982, Ringrose 1993). Researchers first used the LI for population studies of living animals 

using capture-recapture techniques, a method later discovered to be applicable to 

zooarchaeological faunal assemblages. Bones from one side of the skeleton (e.g., right) are 

equivalent to the initial capture in the study; bones from the other side (e.g., left) represent 

the recapture stage of the study. Researchers have found the LI to provide accurate estimates 

of original skeletal populations in situations where taphonomic biases are an issue. Chapman 

(1951 c.f. Adams and Konigsberg 2004) later devised an estimator of the LI, the MLNI, 

which reportedly creates less biased estimates of the original number of individuals.  

Adams and Konigsberg (2004) advise that the femora, tibiae, humeri, and os coxae 

work best for MLNI estimates due to their better overall levels of preservation; therefore, the 

current study uses these four bones. All femora, tibiae, humeri, and os coxae were sorted by 

side, age, and robusticity; these were then matched through morphological traits and 

taphonomic indicators. Morphological traits include robusticity, muscle markings, epiphyseal 

shape, bilateral periosteal reaction, and overall symmetry. When available, age and sex data 

for the bones were also utilized. Taphonomic indicators include weathering patterns, color of 
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bone, evidence of burning, cut marks, and animal damage. However, these indicators were 

not weighed as heavily as morphological traits due to variation caused by differential levels 

of preservation (Adams and Konigsberg 2004).  

The MLNI equation for single elements is:  

N* = [(L + 1)(R + 1) / P + 1 ] – 1, 

(1) 

where N* is the estimate of individuals within the original death assemblage, L is the number 

of left elements, R is the number of right elements, and P is the total number of paired 

elements. This number N* is rounded down to the integer value. The formula can also be 

extended to multiple paired elements, in which the equation is:  

Pr(P|L, R, N) x [P / (N + 1)], 

(2) 

where Pr(L, R, N)  is the probability of getting P pairs, upon drawing L lefts and R rights 

from N individuals. This study used the Excel® spreadsheet devised by Adams and 

Konigsberg (2004) to determine MLNI of single and multiple elements (available from 

http://konig.la.utk.edu/MLNI.html). These equations provide an unbiased estimator of N* if 

the number of observed pairs is 7 or more (Adams and Konigsberg 2004).  

 

Age Estimation 

Age estimations of subadults are based on dental development, maximum lengths of 

long bones, and stage of epiphyseal union of long bones. In order to more precisely 

determine degrees of dental development, all subadult mandibles, maxillae, and crania were 

http://konig.la.utk.edu/MLNI.html
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radiographed using a MinXray HF 120/60 HPPWV PowerplusTM and OPAL-RAD software. 

These radiographs were compared to Ubelaker’s (1989) dental aging chart for Native 

Americans. For both adults and subadults, maxillae and mandibles were analyzed separately 

to limit the likelihood of counting an individual twice. All dentitions were also evaluated for 

corresponding pair matches in order to mitigate this analytical problem. Maximum lengths 

were taken for all long bones and were analyzed according to the aging standards provided 

by Fazekas and Kosa (1978 c.f. Schaefer et al. 2009) and Maresh (1970 c.f. Schaefer et al. 

2009). Long bone measurements were taken using procedures described by Moore-Jansen et 

al. (1994). Additionally, the stage of epiphyseal union was recorded for all long bones in 

order to aid aging analyses. These stages were recorded according to Buikstra and Ubelaker 

(1994): Blank – Unobservable; 0 – Open; 1 – Partial union; 2 – Complete union.  

For adults, age estimations are assessed according to the degree of dental and pelvic 

degeneration, as well as Lamendin et al.’s (1992) aging technique based on dental 

transparency. Adult dentitions were analyzed by their degree of dental attrition, utilizing the 

phases of dental wear for prehistoric Native American populations stipulated by White and 

Folkens (2005). Os coxae were aged via the Suchey-Brooks pubic symphysis scoring system 

(Brooks and Suchey 1990, Buikstra and Ubelaker 1994), as well as the auricular surface 

aging method (Buikstra and Ubelaker 1994, Lovejoy et al. 1985). In order to mitigate the 

problem of over-counting fragmentary individuals, os coxae were sorted using the MLNI 

method prior to scoring.  

When applicable, adult maxillae and mandibles were additionally analyzed using 

Lamendin et al.’s (1992) method for adult dental aging. Through this technique, three 
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measurements were taken from a single-rooted tooth, which were then inserted into a simple 

aging formula:  

A = (0.18 x P) + (0.42 x T) + 25.53, 

(3) 

where A represents age in years, P represents the measurement of periodontal height x 

100/root height, and T represents the measurement of transparency of the tooth root x 

100/root height. Periodontal height measures the amount of gingival regression, recording the 

distance between the cementoenamel junction and the line of soft tissue attachment. 

Transparency records the amount of tooth that is translucent, beginning at the apex of the 

root; this feature is visible using a negatoscope. Root height measures the length of the tooth 

from the cementoenamel junction to the apex of the root. All measurements were recorded on 

the labial surface and were taken using dental calipers (Lamendin et al. 1992, Prince and 

Ubelaker 2002). When possible, one single-rooted tooth was extracted from each adult 

dentition for aging. Due to logistical factors, this method was not utilized for all adults. Some 

dentitions did not have single-rooted teeth in articulation, and others had teeth that were too 

badly fragmented or cemented to extract.  

 Lamendin et al. (1992) used this method on a French population, documenting a 

mean error of ± 10 years. Prince and Ubelaker (2002) analyzed the applicability of this 

equation to the Terry Collection, and noted a mean error of 8.2 years. The latter authors did, 

however, note that sex and ancestry affected the accuracy of this technique, and subsequently 

developed separate formulae for males and females, as well as Euro- and African-Americans. 

Unfortunately, sex is unknown for the dental fragments within the Piggot sample, and there 
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are no formulae yet developed for Native American populations. Therefore the current study 

utilizes the more generalized formula established by Lamendin et al. (1992).  

 

Sex Estimation 

This investigation does not assess biological sex of subadults due to the general 

inaccuracy of these methods. This high error rate is increased further with fragmentary 

remains, in which dental and skeletal data cannot be matched (Hutchinson 2002, Ubelaker 

1974). For adults, biological sex estimations are based on pelvic and cranial morphology, 

utilizing the scoring systems outlined by Buikstra and Ubelaker (1994). Prior to analysis, os 

coxae were sorted according to the criteria discussed within the MLNI section. Os coxae 

were not analyzed for biological sex if fragmentation impeded analysis; fragments were 

scored only if two or more features were present that are useful indicators of sex, as 

described by Buikstra and Ubelaker (1994). After sorting, the os coxae from only 7 

individuals were useful for estimating sex. Similarly, fragmentary crania were not useful for 

sex estimations. Only 4 adult crania were preserved well enough among the Piggot sample 

for meaningful analysis of biological sex. These crania were also analyzed utilizing the 

methods outlined by Buikstra and Ubelaker (1994). 

This study initially intended to determine sex from postcranial metric analyses, using 

mid-shaft circumference measurements of the femur as discussed by Black (1978 c.f. Bass 

2005). However, maximum length measurements indicated that even the longest femora fell 

within the standard ranges for adolescents, suggesting either the absence of preserved adult 

femora at the site or simply a more gracile population. Consequently, analyses of biological 
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sex utilizing femora measurements would drastically overestimate the number of females at 

the Piggot site and would therefore be meaningless.  

 

Paleopathology 

All bone fragments within the Piggot sample were analyzed for pathologies during 

the initial curation phase. These findings were noted on the cataloguing cards as well as the 

site inventory created in Microsoft Excel®. In all cases, pathology was scored as presence or 

absence, due primarily to logistical and time constraints. In order to acquire meaningful 

frequencies of pathology within the site, many measures were taken to minimize the over 

numeration of individuals—thereby limiting the over-scoring of pathologies—that can occur 

with fragmentary remains. Among the long bones, only those utilized as part of the MLNI 

estimate were included in pathological frequencies (i.e., the femur, tibia, and humerus). 

However, singular and outstanding pathologies, such as osteoarthritis and fractures, were still 

documented for the radius, ulna, and fibula. Using this method, there was little chance that 

any two fragments of the same bone element were from the same individual. This method 

should produce more meaningful results than a report of raw frequencies of affected long 

bone fragments.  

Again in an effort to reduce bias created by the accidental repeated scoring of 

individuals, dental pathologies were recorded by individual rather than by tooth. The study 

analyzed the maxillae and mandibles that were utilized in the MLNI estimate, which 

accounts for pair matches, to ensure that each dentition was from a separate individual. As 

with aging, maxillae and mandibles were scored separately. Additionally, pathology was 
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documented for cranial fragments and vertebrae. The MLNI method for scoring was not 

feasible with these bone types, thus frequencies were recorded simply as the number of 

fragments affected by the respective pathology.   

 

Paleodemography 

Paleodemography is the study of the vital statistics of a population, including 

estimations of life expectancy, mortality and fertility rates, population growth, and 

population size and density (Hutchinson 2002). Given a representative skeletal sample, age 

and biological sex estimations can be utilized within these various paleodemographic 

analyses. A skeletal sample that represents a complete population should contain a relatively 

equal ratio of males to females; the sample should also contain normal expected ratios of age 

categories (Hutchinson 2002, Ubelaker 1974, Weiss 1973). However, results indicate that the 

Piggot ossuary sample comprises an incomplete, non-representative population, containing a 

significantly higher-than-expected number of subadults.  

Unfortunately, paleodemographic analyses are not accurate or meaningful when 

applied to a non-representative sample (Hutchinson 2002, Rost 1997, Ubelaker 1974, Weiss 

1973). Ubelaker (1974:59) states that three assumptions are made when conducting 

paleodemographic analyses: (1) the skeletal sample is complete, i.e., “a complete 

representation of all individuals who died in the contributing populations during a culturally 

prescribed number of years”; (2) the ages at death were accurately determined; and (3) the 

size of the living population and mortality rate remained constant during the time period 

represented by the ossuary. Hutchinson (2002:49) states that “sample representation is the 
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most important variable in successful paleodemographic reconstruction.” He asserts that 

sample bias is a more important factor than both the interpretive biases of age and sex 

estimation. Weiss (1973:58) further remarks that if “an unbiased, representative sample or 

census cannot be assumed, further demographic analysis is not likely to be productive.” 

Thus, paleodemographic analyses from the Piggot skeletal series would fail to provide 

meaningful information about Late Woodland/Protohistoric Carolina Algonkian groups. 

However, a basic mortality curve was still created from the age-at-death estimations to 

provide a visual representation of the death rate of individuals within the Piggot ossuary 

sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 



69 
 
 

 

 

CHAPTER 6 

Results 

 

Most Likely Number of Individuals (MLNI) 

 This investigation utilizes the Most Likely Number of Individuals (MLNI) method, 

which estimates the total number of people within the original death assemblage. This 

method is distinct from the common Minimum Number of Individuals (MNI) method, which 

estimates the minimum number of individuals recovered from a site (Adams and Konigsberg 

2004). The current study uses the MLNI equation for multiple paired elements (2), 

incorporating the femur, tibia, humerus, and os coxa. The MLNI of the Piggot site is 121, 

meaning that the ossuary originally contained approximately 121 individuals before the 

taphonomic processes of diagenesis and erosion decreased site and bone preservation. The 

Excel® spreadsheet by Adams and Konigsberg (2004) additionally estimates MNI for 

comparative purposes (See table 6.1). The MNI for the Piggot site is 78, indicating that the 

remains of a minimum of 78 individuals were physically recovered from the site, after the 

effects of severe coastal erosion along with other taphonomic processes. 

 

 Tibia Os Coxa Humerus Femur Overall 
Left (L) 42 43 45 48 178 
Right (R) 36 47 53 48 184 
Pair (P) 12 16 20 18 66 

      
MNI 66 74 78 78 78 
MLNI 121 122 117 122 121 
 

Table 6.1 MLNI and MNI estimates 
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Age Estimation 

 Age estimations of subadults are based on dental development, maximum lengths of 

long bones, and stage of epiphyseal union of long bones. Ages derived from the mandible, 

maxilla, and femur were analyzed separately to minimize repeated counting of a single 

individual; they will therefore be reported separately. The mandibles provide the best 

estimate of the age distribution within the Piggot ossuary. This bone element was the best 

preserved and was able to yield the most accurate ages due to radiography. The mandibles 

represented a total of 63 individuals, after initial sorting for pair matches and for specimens 

that were too fragmented for inclusion and analysis. The maxilla also provided accurate age 

estimations due to radiographic inspection. However, this bone element did not preserve as 

well as the mandible, representing a total of only 29 individuals after sorting for pairs and 

highly fragmented specimens.  

Age distribution based on the mandible indicates a high number of fetal, perinatal, 

and infant remains. The one to five year age bracket also contained a high number of 

individuals. A smaller, though substantial, proportion of older children and adolescents were 

represented in the sample. There are a low number of young adults (20-29 years) and middle 

adults (30-39 years), with a higher number of old adults (40-60+ years). Ages derived from 

the maxilla produced a similar distribution. There were fewer fetal, perinatal, and infant 

individuals represented, although this is likely due to preservation bias. Again, a high number 

of individuals are represented within the one to five age bracket, along with some older 

children and adolescents. As with the mandible, there is a low number of young adults and 

middle adults, with a higher number of old adults. Figure 6.1, Table 6.2, and Table 6.3 



71 
 
 

 

 

summarize the age distribution of the ossuary as determined by the mandible (n=63) and 

maxilla (n=29).  

 

 

 

Figure 6.1 Age distribution from the mandible and maxilla, in raw frequencies of individuals 
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Age in years Frequency of Individuals 
(n=63) 

Relative Frequency 

Fetal/Perinatal 9 14.3% 
Infant (Birth-1) 10 15.9% 
1-5 21 33.3% 
6-10 4 6.3% 
11-15 4 6.3% 
16-20~ 3 4.8% 
20-29 1 1.6% 
30-39 3 4.8% 
40-49 3 4.8% 
50-60  3 4.8% 
Adult, unknown age 2 3.2% 

 
Table 6.2 Mandibular Age- Frequencies and Relative Frequencies 

 

Age in years Frequency of Individuals 
(n=29) 

Relative Frequency 

Fetal/Perinatal 0 0.0% 
Infant (Birth-1) 1 3.5% 
1-5 13 44.8% 
6-10 5 17.2% 
11-15 0 0.0% 
16-20~ 1 3.5% 
20-29 1 3.5% 
30-39 0 0.0% 
40-49 2 6.9% 
50-60  2 6.9% 
Adult, unknown age 2 6.9% 
Unknown age 2 6.9% 

 
Table 6.3 Maxillary Age- Frequencies and Relative Frequencies 

 

Age distribution based on the mandible indicated that the Piggot ossuary is composed 

of 81% subadults and 19% adults. The maxilla indicated a ratio of 74% subadults and 26% 

adults. Combining the maxillae and mandibles, there are 71 subadult and 19 adult dentitions 
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out of 90 maxillae and mandibles (omitting the two unknowns), indicating a sample 

composed of 79% subadults and 21% adults (see figure 6.2). Subadults under the age of five 

years comprised 60% of the sample. The Piggot ossuary clearly contains an over numeration 

of subadults, indicating a non-representative sample.  

 

 

Figure 6.2 Age ratio of subadults and adults from mandibles and maxillae 

 

 Age distribution based on the femur indicated a high number of fetal and perinatal 

individuals, as well as a large number of individuals within the one to five year age bracket. 

Interestingly, there is a much larger-than-expected percentage of individuals with the 11-15 

year age bracket, and no adults. While many femora displayed complete epiphyseal fusion, 

which commonly occurs during adolescence, none of the femoral maximum lengths fell 

within adult ranges for either females or males. However, it is possible that adult femora 
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were present in the ossuary but were fragmented, and subsequently not measured for 

maximum length. It is also possible that the population as a whole was more gracile than 

common standards. Figures 6.3 and 6.4 provide an overview of age distribution derived from 

the femur. Figure 6.3 provides raw frequencies of individuals (n=31), and Table 6.4 provides 

relative frequencies of the age brackets represented based on the femur.  

 

 

Figure 6.3 Age distribution of the femur, in raw frequencies 

 

Age in years Frequency of Individuals 
(n=31) 

Relative Frequency 

Prenatal/Perinatal 11 35.5% 
1-5 7 22.5% 
5-10 2 6.5% 
11-15 11 35.5% 

 
Table 6.4 Femoral Age- Frequencies and Relative Frequencies 
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Sex Estimation 

 Biological sex estimations for adults were based on pelvic and cranial morphology, as 

earlier specified. Biological sex of subadults was not estimated due to the general inaccuracy 

of these methods. Due to a high degree of fragmentation, the os coxae of only 7 adults were 

useful in estimating biological sex. Additionally, only 4 adult crania were preserved well 

enough among the Piggot sample for meaningful analysis of biological sex. The preserved os 

coxae represented 6 females and 1 male. Among the intact crania, there were 1 female, 1 

male, and 2 undetermined.  

 

Paleopathology 

Long Bone Pathology 

 All bone fragments within the Piggot sample were analyzed for pathologies and 

recorded within the site inventory. In order to minimize repeated scoring of individuals, only 

the long bones utilized as part of the MLNI estimate were included in pathological 

frequencies (i.e., the femur, tibia, and humerus). The distribution of pathology among the 

femur, tibia, and humerus (n=430) is summarized in Figure 6.4. Prominent pathologies of the 

long bones include non-specific periostitis, lysis, and shaft deformation. Frequencies and 

percentages by bone element are presented in Tables 6.5, 6.6, and 6.7.  Figures 6.13 and 6.14 

illustrate instances of long bone pathology. 
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Figure 6.4 Combined Relative Frequency (in %) of Long Bone Pathology 

 

Pathology Frequency (n=159) Percent femora affected 
Periostitis 66 41.5% 
Osteomyelitis 2 1.3% 
Lysis 2 1.3% 
Flaky lamellar apposition 1 0.6% 
Shaft deformation 7 4.4% 
Cortical bone thickening 2 1.3% 
Fracture 1 0.6% 

 
Table 6.5 Pathology of the Femur 

 
 

Pathology Frequency (n=129) Percent tibiae affected 
Periostitis 23 17.8% 
Osteomyelitis 1 0.8% 
Lysis 6 4.7% 
Flaky lamellar apposition 2 1.6% 
Shaft deformation 2 1.6% 

 
Table 6.6 Pathology of the Tibia 
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Pathology Frequency (n=142) Percent humeri 
affected 

Periostitis 30 21.1% 
Osteomyelitis 0 0.0% 
Lysis 5 3.5% 
Osteoarthritis 1 0.7% 
Shaft deformation 1 0.7% 
Septal Aperture* 9 6.3% 

 
Table 6.7 Pathology of the Humerus 

*Not pathological 

  

Vertebral Pathology 

 This investigation utilizes vertebrae as a proxy for osteoarthritis within this 

population, as this is the most common area of the skeleton affected by the disease. All adult 

vertebrae and vertebral fragments were analyzed for presence or absence of osteoarthritis. 

Presence of osteoarthritis was recorded if vertebrae exhibited two indicators, e.g., lipping and 

osteophytic activity. Of the total number of adult vertebrae (n=617), 224 were affected by 

osteoarthritis (36.3%). Among other areas of the skeleton, osteoarthritis was noted in a single 

humerus (as previously stated) as well as patellae, os coxae, and manual and pedal distal 

phalanges. However, these were not quantified due to time and logistical constraints.  

 

Cranial Pathology 

Cranial fragments were also analyzed for pathology. Prominent pathologies include 

cribra orbitalia, sphenoid (greater wing) porosity, porotic hyperostosis, otitis media, and 

hypertrophic orbital lesions. Table 6.8 provides a summary of the raw and relative 

frequencies of pathological cranial fragments. Relative frequencies of cranial pathologies are 
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better illustrated in Figure 6.5. Additionally, one adolescent cranium exhibited sagittal 

synostosis, or premature fusion of the sagittal suture. Figures 6.8 through 6.13 are provided 

to help illustrate key pathologies.   

 

Pathology Frequency Total number (n) of 
specific bone element 

Relative 
Frequency (%) 

Porotic Hyperostosis 16 Parietal, n=94 17.0% 
Cribra Orbitalia 31 Frontal, n=57 54.4% 
Cranial Porosity 185 Cranial fragments, n=2516 7.4% 
Sphenoid (greater 
wing) porosity 

18 Sphenoid, n=86 20.9% 

Hypertrophic orbital 
lesions 

5 Frontal, n=57 8.8% 

Otitis media 13 Temporal, n=130 10.0% 
External auditory 
exostosis 

1 Temporal (Adult), n=76 1.3% 

 
Table 6.8 Frequency of Cranial Pathology 

 

Figure 6.5 Relative Frequency of Cranial Pathology 
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Dental Pathology 

 Dental pathologies were recorded by individual, rather than by tooth, in an effort to 

eliminate the repeated scoring of individuals. The study therefore analyzed dental pathologies 

utilizing the maxillae and mandibles that were part of the MLNI estimate. As with age 

determination, maxillae and mandibles were scored separately for pathology. Prominent 

dental pathologies among the maxillae and mandibles comprise caries, antemortem tooth 

loss, alveolar resorption, and alveolar infection (see tables 6.10 and 6.11). While pathologies 

were scored by individual, singular and outstanding pathologies were also noted for isolated 

teeth. In this regard, 6 Hutchinson’s incisors, likely representing 4 individuals, were recorded 

in the Piggot sample (see figure 6.7). These incisors are characterized by a broad, shallow 

notch along their incisal edge, with the mesial and distal crown edges extending below this 

notch (Hillson et al. 1998). Hutchinson’s incisors are well-established in the literature as 

diagnostic indicators of congenital syphilis, which is acquired transplacentally through a 

mother afflicted with venereal syphilis (Hillson et al. 1998, Hutchinson and Richman 2006, 

Powell and Cook 2005, Truesdell 1995, Truesdell and Weaver 1995, Weaver et al. 2005). 
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Pathology Frequency (n=63) Relative Frequency (%) 
Caries 5 7.9% 
Enamel hypoplasia 2 3.2% 
Antemortem tooth loss 7 11.1% 
Alveolar resorption 8 12.7% 
Alveolar infection 2 3.2% 
Odontome* 0 0.0% 
Peg-shaped incisor* 0 0.0% 
Buccal pit* 7 11.1% 
Lingual pit* 2 3.2% 

 
Table 6.9 Mandibular Dental Pathology 

*Not pathological 

 

Pathology Frequency (n=29) Relative Frequency (%) 
Caries 6 20.7% 
Enamel hypoplasia 1 3.4% 
Antemortem tooth loss 1 3.4% 
Alveolar resorption 2 6.9% 
Alveolar infection 4 13.8% 
Odontome* 1 3.4% 
Peg-shaped incisor* 1 3.4% 
Buccal pit* 0 0.0% 
Lingual pit* 3 10.3% 

 
Table 6.10 Maxillary Dental Pathology 

*Not pathological 

 

Miscellaneous Pathology 

 In unique and notable instances, pathologies are analyzed and discussed for bones 

omitted from the MLNI estimate. Prominent pathologies within this category include 

osteomyelitis, periostitis, and lysis, particularly among clavicles. Also, trauma was noted in 

several specimens. Table 6.11 provides a summary of these pathologies, and figure 6.16 

illustrates a severe instance of osteomyelitis of the fibula.  
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Pathology Bone Frequency 
Osteomyelitis Clavicle 4 
 Fibula 1 
 Metatarsal/Metacarpal 1 
 Metacarpal 2 1 
Periostitis Clavicle 1 
 Phalanx 1 
Lysis Clavicle 1 
 Patella 1 
Cloaca Clavicle 4 
Sharp Force Trauma Patella 1 
Healed Fracture Clavicle 2 
 Radius (Colles fracture) 1 
 Metatarsal 3 1 
 Unidentified bone fragment 1 
Bony Outgrowth Talus 1 
 Metatarsal 2 1 
Schmorl’s Node Vertebra 1 

 
Table 6.11 Miscellaneous Pathology 

 

Paleodemography 

 Results indicate that the Piggot sample comprises an incomplete, non-representative 

population, containing a significantly higher-than-expected number of subadults. Therefore, 

most paleodemographic analyses would not provide meaningful information about the 

population as a whole. However, basic mortality curves can be created from the age-at-death 

estimations to provide a visual representation of the death rate of individuals within the 

Piggot ossuary sample. Figure 6.6 converts the age-at-death relative frequencies contained in 

Table 6.2 to mortality curves for the living populations represented by the ossuary. The 

mortality curve utilizes the age-at-death estimations from the mandible, since the mandible is 

better preserved than the maxillae and femora, and thus provides the best snapshot of 

demography within the Piggot sample.  
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Figure 6.6 Mortality curve 
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Figure 6.7 Hutchinson’s incisors (20100225hb1449) 
 

 
 

Figure 6.8 Sphenoid Greater Wing Porosity (20100225hb524) 
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Figure 6.9 Zygomatic Porosity (20100225hb522) 
 

 
 

Figure 6.10 Hypertrophic Orbital Lesions (20100225hb177) 
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Figure 6.11 Hypertrophic Orbital Lesions (20100225hb178) 
 

 
 

Figure 6.12 External Auditory Exostosis 
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Figure 6.13 Otitis Media (20100225hb15) 
 

  
 

Figure 6.14 Osteomyelitis of the femur (20100225hb1340) 
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Figure 6.15 Tibia with flaky lamellar apposition (20100225hb347) 
 

 
 

Figure 6.16 Fibula with severe osteomyelitis (201002251339) 
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CHAPTER 7 

Discussion 

 

Cultural and Ancestral Affiliation 

 Based upon the cultural and regional distinctions among the three major forms of 

ossuary interment within North Carolina, the Piggot site represents the Algonkian form of 

ossuary burial. The ossuary is located in Carteret County, just above the regional and 

ethnolinguistic divide between the northern coastal Algonkian and southern coastal Siouan 

populations. Material culture documented within the pit fill indicates that the Piggot site is 

multi-component, although higher frequencies of Middle Woodland Mount Pleasant phase 

and Late Woodland Colington (Algonkian) phase ceramics indicate these were the periods of 

longest site occupation. The ossuary dates to the Late Woodland/Protohistoric period based 

on material culture and radiocarbon dating, which situate the ossuary within Colington phase 

Algonkian territory.  

Algonkian affiliation is additionally evident through the basic form of the Piggot 

ossuary. As commonly noted among Algonkian ossuaries, the Piggot site is located along the 

coast, with no evidence of the mounding that is common among Siouan ossuaries. While 

artifacts are scattered amongst the pit fill, there is no evidence of intentional placement of 

grave offerings. Also, the size of the ossuary (MLNI=121) is consistent with large Algonkian 

mass burials, in contrast with the significantly smaller secondary interments typical of 

Iroquoian and Siouan ossuaries. Even though the Piggot ossuary contains groupings of 

individuals, these groups are not extremely distinct and were arbitrarily assigned by the 
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original archaeologists. Furthermore, analysis of these loosely defined clusters did not 

produce any patterns by age or sex, and showed they do not represent the family grouping 

evident among Iroquoian ossuaries.  

 

Demographic Profile 

 Osteological analyses indicate that the Piggot ossuary was a relatively large mass 

interment, originally containing the remains of approximately 121 individuals, utilizing the 

MLNI estimator. While MNI estimates only 78 individuals, this method does not account for 

taphonomic processes, particularly the severe coastal erosion evident at the Piggot site 

(31CR14). Further taphonomic processes must also be considered, including diagenesis and 

differential preservation of remains. Bones with lower levels of density, including those of 

subadults and the elderly, typically do not preserve well. This is a critical consideration, 

given the large representation of these age groups within the ossuary. It is reasonable to 

extrapolate that frequencies of individuals within these age groups would have been 

significantly higher at the time of deposition.  

The ossuary contained individuals of all ages, although subadults (0-19 years) 

comprised the overwhelming majority of individuals (79%). The maxillae, mandibles, and 

femora indicated a large number of fetal/perinatal (36-40 weeks), infant (0-1 year), and early 

child (1-5 years) remains. According to the dentition, subadults aging 0 to 5 years comprised 

60% of the skeletal sample. In contrast, adults represent only 21% of the individuals within 

the ossuary, and the majority of these individuals are older adults (40-60+ years). The lower 

frequencies of middle adults (30-39 years) is noteworthy, as this age group typically 
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comprises the largest percentage of most complete, representative prehistoric skeletal 

samples (Hutchinson 2002, Weiss 1973).  

The Piggot ossuary mildly approximates the age-at-death distributions of some small 

scale living populations (i.e., the Yanomamo) reported by Milner and coworkers (1989). The 

Yanomamo have a life expectancy of approximately 20 years and a high reproductive rate; 

their age-at-death distributions exhibit high mortality rates for children under the age of five 

(50%) and adults over age 50 (20%) (Milner et al. 1989). The Piggot ossuary displays a 

similar mortality distribution, although the percentage of subadults is considerably higher 

(60% under the age of five, 79% overall). However, Mid-Atlantic and Southeastern ossuaries 

typically represent a narrow time frame, spanning approximately two to four years (Curry 

1999, Hutchinson 2002, Ubealaker 1978). If the Piggot site aligns with regional patterns of 

ossuary deposition, the burial would not span enough time to convey changes in reproductive 

rates. Rather, the Piggot ossuary may reflect differential mortality of subadults, which could 

suggest a disease episode.  

The demographic distribution of the Piggot ossuary is atypical in comparison with 

other ossuaries from Canadian, Mid-Atlantic, and Southeastern regions. Ubelaker (1974) 

excavated two Mid-Atlantic ossuaries from the Juhle site in Maryland that share the same 

date and cultural tradition as those within northern outer coastal North Carolina. The 

percentage of subadults under the age of five within these two ossuaries is 28% and 30%. 

Within the Late Woodland Uxbridge ossuary in Ontario, Canada, Pfeiffer (1984, Pfeiffer and 

Fairgrieve 1994) reports that subadults under the age of six comprised 20% of the sample. 

Likewise, archaeologists of the Ossossané ossuary in Ontario documented a subadult rate 
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under six years of age of 23% (Katzenberg and White 1979). Therefore, the Mid-Atlantic and 

Canadian ossuaries appear to contain a complete representation of their associated living 

populations.  

Within Late Woodland North Carolina samples, subadults under the age of five 

comprise 6.2% of the outer coastal sites (combined samples, n=532) and 9.3% of the inner 

coastal sites (combined samples, n=183) (Hutchinson 2002). The percentages of subadults 

within North Carolina ossuaries fall well below those of the Mid-Atlantic and Canadian 

ossuaries, indicating the North Carolina samples do not approximate the age distributions of 

their once-living populations (see table 7). All of these findings are in stark contrast with the 

Piggot ossuary, which has a significantly larger subadult percentage (under age 5) of 60%. 

While the Piggot ossuary does not align with the patterns expressed by other coastal North 

Carolina ossuaries, it similarly indicates what is probably an incomplete representation of the 

living population. 

 

 Total Sample Subadults 
(under age 5 or 6) 

Percent of 
sample 

Late Woodland North Carolina 
Ossuaries  

   

Outer Coastal sites 532 33 6% 
Inner Coastal sites 183 17 9% 
    
Mid-Atlantic Ossuaries    
Juhle site, Ossuary 1 138 39 28% 
Juhle site, Ossuary 2 188 56 30% 
    
Canadian Ossuaries    
Uxbridge 461 93 20% 
Ossossané 249 58 23% 
 

Table 7. Regional Comparison of Subadult Frequencies (Hutchinson 2002) 
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Knowledge regarding the biological sex distribution within the Piggot ossuary is 

unfortunately limited. Neither os coxae nor crania were well preserved within the ossuary. 

This problem is further confounded by the inability to combine os coxae and cranial 

attributes for individuals, i.e., os coxae and crania were unassociated and could not be 

analyzed together for any single individual. Furthermore, the mid-shaft diameters of mature 

(i.e., fully fused) femora fell below population standards, and subsequently were not useful 

for metric analysis. Among the well-preserved os coxae, the remains of 6 females and 1 male 

were identified. Among the mature crania recovered from the ossuary were 1 female, 1 male, 

and 2 individuals of ambiguous biological sex. These data indicate that both females and 

males are represented within the ossuary, but there is insufficient evidence to infer any 

further information, including differential burial practices based on biological sex.  

 

Paleodemography 

 The Piggot ossuary comprises a non-representative sample, with a stark over 

numeration of subadults (79%), particularly among ages zero to five years (60%). 

Paleodemographic analyses are not accurate or meaningful when applied to a non-

representative sample, as these analyses would not portray true demographic characteristics 

of the complete living population (Hutchinson 2002, Weiss 1973, Ubelaker 1974). Still, a 

mortality curve was created from the age-at-death estimations to provide a visual 

representation of the death rate of individuals within the Piggot ossuary sample. This curve 

indicates a high death rate for individuals aged zero to five years, which plateaus during 

adolescence, drops during young adulthood, and then rises and plateaus during mid- to late-
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adulthood. The curve indicates a mortality rate for this sample that centered on the very 

young and old, rather than an overrepresentation of the middle age categories that is typical 

among prehistoric populations. This suggests the possibility that the non-natural mortality 

rate was the result of some disease episode or epidemic. It is important to note that this data 

is limited to the narrow time frame represented by this specific skeletal sample, and should 

not be extrapolated to the Carolina Algonkian population as a whole.  

 

Paleopathology 

 Pathology was documented separately for long bones, cranial fragments, dentitions, 

and vertebrae, and will therefore be discussed separately. For regional comparative purposes, 

pathological frequencies among the Piggot site are presented alongside those of Late 

Woodland outer coastal sites within North Carolina, including Baum (31CK9), Hatteras 

Village (31DR38), Knott’s Island (31CK24), and West #2 (31CK22), with a combined MNI 

of 532 individuals (Hutchinson 2002). Figure 7.1 provides a summary of comparative 

percentages of pathology within these sites.  

Among long bones, periostitis was the most frequently observed pathology by a wide 

margin (27%). Periostitis is a non-specific stress indicator caused by numerous factors, 

including fracture, trauma, and a variety of infectious diseases. It is important to note that 

periosteal reactions are not diagnostic indicators of any one type of disease process (Cook 

and Powell 2005), as suggested by many proponents of pre-Columbian venereal syphilis 

(Bogdan and Weaver 1992, Hutchinson and Richman 2006, Rothschild and Rothschild 1996, 

Truesdell 1995, Truesdell and Weaver 1995, Weaver et al. 2005). Other pathologies among 
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the long bones included (in order of frequency of occurrence): lysis, shaft deformation, 

osteomyelitis, flaky lamellar apposition, cortical bone thickening, osteoarthritis, and 

fracturing. Frequencies of these pathologies were relatively low (see figure 5.4 and tables 

5.5, 5.6, and 5.7 in previous chapter). The combined frequency of periostitis and 

osteomyelitis for the Piggot site is 28.4%, which is considerably larger than that of the Late 

Woodland outer coastal NC sites (9.2%). While these types of lesions cannot lead to a 

differential diagnosis of a single disease process, they do denote a significantly higher 

incidence of disease within the Piggot sample in comparison with other coastal NC ossuaries.  

Among the adult vertebrae, 36.3% were affected by osteoarthritis. This is likely a low 

estimate of osteoarthritis in the adult sample for two reasons. First, presence of osteoarthritis 

was recorded if vertebrae exhibited two indicators, e.g., lipping and osteophytic activity. 

There were many vertebrae that had lipping but no other indicator, and were subsequently 

omitted from the count. Second, some adult vertebrae that were too fragmented to exhibit 

multiple osteoarthritic symptoms were included in the count, likely having a diluting effect 

upon the overall occurrence of osteoarthritis. While the estimate of osteoarthritis among the 

Piggot sample is likely low, it is still much higher that the percentage documented among 

Late Woodland coastal North Carolina samples (14.8%). The higher frequency of 

osteoarthritic vertebrae within the Piggot ossuary suggests a larger percentage of elderly 

individuals within the sample.  

Cranial pathology consisted of a high incidence of cribra orbitalia (54.4%) and 

porotic hyperostosis (17.0%), common non-specific indicators of physiological and 

developmental stress in prehistoric populations. Both conditions result from childhood iron-
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deficiency anemia, reflecting poor nutrition and health. They are often associated with maize-

based subsistence, poor sanitation and hygiene, and gastrointestinal infections and diarrhea 

due to weaning (Walker et al. 2009). The Piggot sample contained a combined frequency of 

porotic hyperostosis and cribra orbitalia of 31.3%, which is very similar to the frequency 

documented among Late Woodland outer coastal ossuaries (29.7%).  

In addition to a deficiency in iron, cranial fragments suggest individuals within the 

Piggot ossuary were likely inflicted with scurvy due to a deficiency in Vitamin C. The 

“critical and virtually pathognomonic feature” of scurvy consists of bilateral scorbutic (i.e., 

abnormally porous and hypertrophic) lesions of the greater wing of the sphenoid (Ortner 

1999). Scurvy also causes orbital roof lesions that are easily confused with cribra orbitalia, 

and is subsequently incorrectly attributed to anemia. These orbital lesions are distinguished 

by their porous and hypertrophic characteristics; this is in contrast with cribra orbitalia, 

which only causes porosity (Ortner 1999, Ortner et al. 1999). To acquire a more definitive 

differential diagnosis between cribra orbitalia and scurvy, the scorbutic orbital lesions must 

be found in association with other inflammatory cranial lesions indicative of scurvy. Other 

patterns of cranial lesions associated with scurvy include abnormal porosity of the cranial 

vault, lateral and inferior orbit of the zygomatic, posterior surface of the maxilla, medial 

surface and coronoid process of the mandible, infraorbital foramen, and the palate (Ortner et 

al. 2001).  

Although there are few reports of scurvy in Native North American remains, there is 

evidence to suggest that scurvy was a significant source of morbidity among Late Woodland 

and Protohistoric groups. Ethnohistoric records note that some Native American groups were 
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able to diagnose and treat scurvy at the time of European contact, indicating the presence of 

dietary problems within those populations (Ortner 1999). Following, osteological evidence of 

scurvy should be present within Native North American archaeological skeletal samples. 

Ortner et al. (2001) reports that 6% of subadults within Mid-Atlantic (Maryland and 

Virginia) prehistoric sites and 38% of subadults in Southeastern (Florida) prehistoric sites 

exhibited scorbutic lesions indicative of scurvy. Within the Piggot sample, 20.9% of 

sphenoid (greater wing) fragments exhibited scorbutic lesions, although the fragmentary 

nature of this sample inhibits analysis of bilateral expression. The Piggot sample additionally 

exhibited scorbutic orbital lesions in 8.8% of the frontal bones, and 7.4% of cranial 

fragments showed signs of porosity, many of which were zygomatic bones. This pathological 

evidence supports the occurrence of scurvy within the Piggot skeletal sample. 

 Additional observed cranial pathologies include otitis media and external auditory 

exotoses. Otitis media, or middle ear infection, typically results from an infection of the 

upper respiratory tract. This infection causes mucosal secretions of the middle ear which then 

spreads throughout the temporal bone, leading to an inflammatory and lytic osteological 

response (Mann et al. 1994). Otitis media was observed in 10.0% of temporal bone 

fragments, most of which were subadult. External auditory exostoses are “hyperplastic bony 

outgrowths” protruding from within the external auditory canal (Hutchinson et al. 1997:417). 

These are traditionally thought to be linked with maritime activities involving exposure to 

cold water, causing a hyperplastic osteological response. External auditory exostoses are 

typically associated with swimming, diving, and other aquatic activities, and are therefore 

expected findings within coastal populations (Hutchinson et al. 1997, Kennedy 1986).  This 
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pathology was noted in only one individual within the Piggot ossuary, comprising 1.1% of 

the sample. A similar percentage (1.2%) was recorded for individuals exhibiting this 

pathology among Late Woodland outer coastal sites, suggesting the traditional etiology for 

external auditory exostoses may need to be reevaluated (Hutchinson 2002, Hutchinson et al. 

1997).  

 Various dental pathologies were noted among the maxillae and mandibles. 

Combining the maxillae and mandible pathological frequencies, leading pathologies included 

caries (12.0%), alveolar resorption (10.9%), antemortem tooth loss (8.7%), and alveolar 

infection (6.5%). Interestingly, enamel hypoplasias were recorded in only 3.3% of 

individuals represented by maxillae and mandibles. However, it is very likely that this is 

largely a result of the absence of incisors within the majority of dentitions due to taphonomy. 

An inspection of enamel hypoplasia by isolated teeth, rather than by dentitions, would 

provide a more complete picture of the frequency of this pathology. Analyses of Late 

Woodland outer coastal ossuary sites document higher frequencies of these dental 

pathologies (see figure 7). 
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Figure 7. Summary of Comparative Pathology 

 

A variety of miscellaneous dental traits were observed, comprising an odontome, a 

peg-shaped incisor, and buccal and lingual pits. Odontomes, or occlusal tubercles, are cone-

like projections protruding from the occlusal surface of maxillary and mandibular premolars. 

Breakage and/or rapid wear of the odontome often leads to pulp exposure and periapical 

osteitis. Although rare, this trait is a normal population variant found most frequently (4-7%) 

in North and East Asians and Native Americans (Scott and Turner 1997). Peg-shaped 

incisors are maxillary lateral incisors exhibiting microdontia, or abnormally small size. 

Upper lateral incisors are more variable in shape and size than any other tooth, although the 

frequency of these anomalies in populations is low (0-5%) (Scott and Turner 1997). Evidence 
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indicates that peg-shaped incisors are hereditary. Additionally, buccal and lingual pits were 

noted among many maxillary and mandibular molars. These pits are not pathological, but 

appear to be normal population variants (Scott and Turner 1997).  

Six Hutchinson’s incisors, representing 4 individuals, were recorded among the 

isolated teeth from the Piggot sample. Hutchinson’s incisors—first described by Sir Jonathan 

Hutchinson in 1857—are typically seen in the permanent maxillary central incisors, but can 

also occur in mandibular central and lateral incisors. These teeth are characterized by a 

broad, shallow notch along their incisal edge, with the mesial and distal crown edges 

extending below this notch (Hillson et al. 1998). Hutchinson’s incisors are well-established 

in the literature as diagnostic indicators of congenital syphilis, which is acquired 

transplacentally through a mother afflicted with venereal syphilis (Hillson et al. 1998, 

Hutchinson and Richman 2006, Powell and Cook 2005, Truesdell 1995, Truesdell and 

Weaver 1995, Weaver et al. 2005). Therefore, Hutchinson’s incisors indicate the presence of 

venereal syphilis within the Piggot skeletal sample. Interpretations of this finding are 

expressed in the following section.  

Pathology was noted for all bone elements within the Piggot sample, and instances of 

prominent and unique pathology of bones that were not included in the MLNI estimate are 

discussed here. The most noteable among these include several clavicles that exhibited 

osteomyelitis (commonly with cloaca), periostitis, and/or lysis. These lesions are consistent 

with treponemal disease, but are not diagnostic indicators (Powell and Cook 2005). 

Additionally, a fibula, a second metacarpal, and an unidentified metacarpal/metatarsal 

fragment also exhibited severe osteomyelitis consistent with treponematosis. 
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The Treponemal Debate 

 Various hypotheses exist regarding the geographical and evolutionary origins of 

venereal syphilis. Many researchers currently agree that some form of treponematosis among 

the four strains (i.e., venereal syphilis, endemic syphilis, yaws, and pinta) existed in both the 

New and Old Worlds prior to Columbus’ expedition in AD 1492 (El-Najjar 1979; Powell and 

Cook 2005; Rothschild and Rothschild 1996; Bogdan and Weaver 1992; Weaver et al. 2005). 

However at the end of the 15th century, both Europe and North America experienced 

epidemics of venereal syphilis, a disease which was previously unreported in Europe 

(Bogdan and Weaver 1992; Hutchinson and Richman 2006; Powell and Cook 2005; 

Rothschild and Rothschild 1996). The eruption of venereal syphilis following Columbus’ 

expeditions to the New World led to three hypotheses regarding its origin and subsequent 

spread across the globe: the Columbian hypothesis, the pre-Columbian hypothesis, and the 

Unitarian theory. 

The Columbian hypothesis states that venereal syphilis originated in the New World 

and was carried to the Old World by Christopher Columbus and his crew after their return in 

AD 1493. This theory was initially propagated by various European authors in the 16th 

century and was widely accepted during that time (Powell and Cook 2005; Rothschild and 

Rothschild 1996; Steinbock 1976). Conversely, the pre-Columbian theory asserts that 

venereal syphilis existed in the Old World prior to Columbus’ expedition, and was brought to 

the New World by Europeans. Proponents of this hypothesis argue that venereal syphilis 

existed in Europe, but remained undocumented due to its confusion with ‘venereal leprosy’ 

(Bodgan and Weaver 1992, Steinbock 1976). While researchers argue in favor of both 
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hypotheses, there is virtually no definitive bioarchaeological evidence for the presence of 

venereal syphilis within pre-Columbian skeletal samples utilizing diagnostic criteria (i.e., 

carries sicca and/or the dental stigmata of congenital syphilis) (Cook and Powell 2005).  

A third hypothesis, known as the Unitarian theory, maintains that venereal syphilis 

evolved simultaneously in both the New and Old Worlds around the time of Columbus’ 

voyages; i.e., mutations of treponematosis occurred simultaneously, but independently in 

both locations (Bogdan and Weaver 1992; El-Najjar 1979; Powell and Cook 2005; 

Rothschild and Rothschild 1996; Steinbock 1976). Disagreement on the origins of venereal 

syphilis has led to multiple hypotheses, none of which are conclusive. However, researchers 

do agree that some form of treponematosis among the four strains existed in both the New 

World and the Old World prior to AD 1492.  

  Within the Piggot sample, there is strong evidence to support the presence of venereal 

syphilis. Hutchinson’s incisors are diagnostic indicators for congenital syphilis, which can 

only be transmitted by a mother infected with venereal syphilis. Several postcranial elements 

additionally exhibit pathologies consistent with (but not diagnostic of) treponematosis, 

including severe osteomyelitis and periostitis of the clavicle and fibula. However, the Piggot 

ossuary cannot be placed within a firm prehistoric temporal framework. Calibrated 

radiocarbon dating indicates an age that overlaps with European contact (AD 1420-1640), 

and further AMS radiocarbon dating of the Piggot sample is necessary to establish a more 

precise chronology. Due to the protohistoric nature of this sample, results of this 

investigation cannot definitively contribute to the debate concerning the origins of venereal 

syphilis in the New World. Considering the lack of existing bioarchaeological evidence for 
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pre-Columbian venereal syphilis in Native North America, however, its presence within the 

Piggot sample suggests European contact. 

 

Implications of the Piggot Site (31CR14) 

The Piggot ossuary sample contains an incomplete, non-representative population 

with a mortality distribution that emphasizes children and the elderly. Subadults (0-19 years) 

comprised the overwhelming majority of individuals (79%), and subadults under the age of 

five comprised 60% of the skeletal sample. Adults represent only 21% of the total sample, 

and the majority of these individuals are older adults (40-60+ years). In addition, 

paleopathological evidence indicates that these individuals suffered a substantial disease 

burden, including venereal treponematosis, scurvy, and non-specific infection, among other 

pathologies.  

There are three possible explanations that could account for the skewed mortality 

distribution evident within the Piggot sample. First, the distribution could result from 

differential burial practices, in which individuals were separated by social categories such as 

age or biological sex. This type of social explanation is a viable possibility for the Piggot 

sample. However, ethnohistoric accounts attest to the collective nature of ossuaries, stating 

that they contain all individuals of a population who died during a prescribed period of time 

(see Chapter 3). There is no current archaeological or ethnohistoric evidence in North 

Carolina to suggest the occurrence of differential ossuary burial practices, although it 

remains a possibility (Curry 1999, Hutchinson 2002, Phelps 1983, Ward and Davis 1999, 

Ubelaker 1978).  
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A second explanation invokes the osteological paradox. Selective mortality is an 

inherent problem among skeletal samples that produces an intrinsically biased understanding 

of morbidity and mortality of a given population. Skeletal samples only contain the 

individuals who died at certain ages, rather than portraying all the individuals of a population 

who were at risk for disease and death at a given age. In sum, archaeological samples 

represent the individuals who died, rather than those who were at risk and survived. A 

mortality distribution comprised primarily of children and older individuals may indicate a 

high survival rate for young and middle adults, who were healthy enough to live to old 

adulthood.  

Third, the skewed mortality distribution of the Piggot ossuary may be related to a 

disease episode after European contact. A mortality rate emphasizing children and old adults 

would be expected with a disease-related die-off, and aligns with post-contact mortality 

distributions from other regions in North America (Baker 1994, Larsen 1994, Walker and 

Johnson 1994). While the Native American response to European contact was not uniform, 

evidence indicates that some populations experienced rapid extinction within one or two 

generations following initial contact (Larsen 1994, Larsen et al. 1992). Native American 

groups suffered widespread declines in population size as the result of severe onslaughts of 

Old World infectious diseases including tuberculosis, venereal treponematosis, measles, and 

smallpox. Drastic declines in health and population size were also due to other stressors 

including labor exploitation, displacement, crowding, and malnutrition (Larsen 1994). Even 

though bioarchaeological evidence has dispelled the notion of a pristine, disease-free pre-

Columbian New World, there is clear evidence among post-contact skeletal remains of 
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widespread epidemics due to Old World infectious diseases and other stressors resulting from 

European colonialism (Aufderheide 1992, Larsen 1994, Powell 1992).  

Apart from patterns of mortality, pathological data from the Piggot sample may 

provide evidence of disease resulting from European contact. The discovery of six 

Hutchinson’s incisors (representing four individuals) among the Piggot sample definitively 

indicates the presence of venereal syphilis within this population. While disagreement 

persists concerning the origins of this treponemal strain, there is virtually no diagnostic 

bioarchaeological evidence of venereal syphilis within a firm pre-Columbian context (Cook 

and Powell 2005). The presence of this disease is, therefore, suggestive of European contact.  

While other explanations are possible, the patterns of mortality and pathology visible within 

the Piggot sample seem to be best explained by a disease episode after European contact. 

Thus, the  mortality distribution combined with pathological evidence may suggest that the 

Piggot skeletal sample represents a population experiencing the first wave of Old World 

infectious disease.  

 

 

 

 



105 
 
 

 

 

CHAPTER 8 

Conclusion 

 

Limited research has been devoted to the archaeological documentation of Native 

Americans along the North Carolina Coastal Plain prior to European contact. Ethnohistoric 

data from early European explorers comprises the majority of current knowledge regarding 

these past populations. While these records are informative, they provide an unsatisfactory 

and heavily biased account of Late Woodland and Protohistoric Native American life.  

Archaeological and anthropological research has demonstrated that ossuaries provide 

a great deal of information regarding past populations, including demographic profiles and 

overall levels of health and nutrition. While archaeologists have located and salvaged 

numerous ossuaries, relatively few have been thoroughly analyzed. This study has helped 

address this problem through the curation and comprehensive osteological analysis of 

skeletal remains from the Piggot ossuary site (31CR14), located in coastal North Carolina, 

within Carteret County near Gloucester. Calibrated radiocarbon dating indicates a date of AD 

1420-1640, situating the collection within the Late Woodland/Protohistoric period. The 

primary objective of this thesis study was to: inventory and catalogue the collection 

according to Federal curatorial and preservation standards; determine the demographic 

characteristics of the site including age and sex distributions; estimate a most likely number 

of individuals (MLNI); and evaluate pathological conditions in order to interpret overall 

levels of health and nutrition.  
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Based upon the cultural and regional distinctions among the three major forms of 

ossuary interment within North Carolina, the Piggot site represents the Algonkian form of 

ossuary burial. Algonkian affiliation is additionally evident through the basic form of the 

Piggot ossuary. As commonly noted among Algonkian ossuaries, the Piggot site is located 

along the coast, with no evidence of the mounding that is common among Siouan ossuaries. 

While artifacts are scattered amongst the pit fill, there is no evidence of intentional placement 

of grave offerings. Also, the size of the ossuary is consistent with large Algonkian mass 

burials, in contrast with the significantly smaller secondary interments typical of Iroquoian 

and Siouan ossuaries. 

Osteological analyses indicate that the Piggot ossuary was a relatively large mass 

interment, originally containing the remains of approximately 121 individuals, utilizing the 

MLNI estimator. While MNI estimates only 78 individuals, this method does not account for 

the numerous taphonomic processes that affect bone preservation, particularly the severe 

coastal erosion evident at the Piggot site (31CR14). The ossuary contained individuals of all 

ages, although subadults (0-19 years) comprised the overwhelming majority of individuals 

(79%). The maxillae, mandibles, and femora indicated a large number of fetal/perinatal (36-

40 weeks), infant (0-1 year), and early child (1-5 years) remains. According to the dentition, 

subadults under the age of five comprised 60% of the skeletal sample. Adults represent only 

21% of the total sample, and the majority of these individuals are older adults (40-60+ years). 

Thus, the Piggot ossuary contains an incomplete, non-representative population with a 

significantly higher-than-expected percentage of subadults.  
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Prominent pathologies among individuals within the Piggot ossuary included scurvy, 

periostitis, osteomyelitis, and osteoarthritis. Although there are few reports of scurvy in 

Native North American remains, there is ethnographic (and some archaeological) evidence to 

suggest that scurvy was a significant source of morbidity among Late Woodland and 

Protohistoric groups. Ortner (1999) writes that the “critical and virtually pathognomonic 

feature” of scurvy consists of bilateral scorbutic (i.e., abnormally porous and hypertrophic) 

lesions of the greater wing of the sphenoid. These scorbutic lesions were found in abundance 

among the sphenoid fragments, as well as other areas commonly affected by scurvy, 

including the eye orbits and zygomatic bones. Pathological analyses additionally indicated 

the presence of congenital syphilis within the Piggot ossuary, as evidenced by six 

Hutchinson’s incisors. Due to the protohistoric nature of this sample, results of this 

investigation cannot definitively contribute to the debate concerning the origins of venereal 

syphilis in the New World. Considering the lack of existing bioarchaeological evidence for 

pre-Columbian venereal syphilis in Native North America, however, its presence within the 

Piggot sample suggests European contact. 

Osteological analyses indicate that the Piggot ossuary site (31CR14) represents a 

diseased population composed primarily of subadults who were afflicted by congenital 

syphilis and scurvy, among other diseases. The ossuary contained a large percentage of 

children under the age of 5 (60%) along with old adults aged 40 to 60 years (11%). A 

mortality curve emphasizing very young and elderly individuals is interesting, and has 

several possible explanations. The distribution could result from differential burial practices, 

in which individuals were separated by social categories such as age. Alternately, the sample 
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may reflect the osteological paradox, in which a mortality distribution emphasizing elderly 

individuals is actually indicative of high survivorship among young and middle adults. 

Additionally, the skewed mortality distribution of the Piggot ossuary could be related to a 

disease episode resulting from European contact. A mortality rate emphasizing children and 

old adults would be expected with a disease-related die-off; this explanation is further 

bolstered by the presence of diagnostic criteria for venereal syphilis. While other 

explanations are feasible, the patterns of mortality and pathology visible within the Piggot 

sample seem to be best explained by contact period disease. Pathological evidence along with 

a dramatic over numeration of subadult and elderly individuals may suggest the Piggot 

ossuary site represents a Carolina Algonkian population experiencing the first wave of 

disease resulting from European contact.  

 Future research is still necessary to fully understand the Piggot ossuary. Perhaps most 

importantly, AMS radiocarbon dates are needed to establish a firm chronology for the site. 

Additionally, some analyses of this investigation were limited by time and logistical 

constraints and could be expanded upon in future endeavors. Dental analyses were limited to 

maxillae and mandibles and did not include disarticulated teeth. Researchers may find 

analyses of unassociated, disarticulated teeth useful to produce results per tooth, rather than 

per individual. Similarly, researchers may find it useful to analyze pathologies by total 

number of affected bone fragments instead of the total number of affected fragments after 

MLNI sorting, which was done as a means to eliminate repeated counting of individuals. 

Finally, additional research on a regional scale is necessary for a more complete 

understanding of past lifeways, e.g., regionally-specific patterns of ossuary use. Only through 
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a systematic and comprehensive analysis of Southeastern Late Woodland and Protohistoric 

sites can researchers fully comprehend ossuary use, disease, and demography during late 

prehistoric and contact-period North Carolina.  
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Appendix B – Dentition 
 

Mandible (n=63)† 
 

Accession No. Age Pair Match 
20100225hb74 Subadult (3 yrs. ± 12 mos.)  
20100225hb77 Subadult (Infant: Birth - 9 mos.)  
20100225hb78 Subadult (1 yr. ± 4 mos.)  
20100225hb79 Subadult (Infant: Birth - 9 mos.)  
20100225hb80 Subadult (Infant: Birth - 9 mos.)  
20100225hb81 Subadult (1 yr. ± 4 mos.)  
20100225hb82 Subadult (3 yrs. ± 12 mos.)  
20100225hb84 Subadult (10 yrs. ± 30 mos.)  
20100225hb101 Subadult (1-5 yrs.)  
20100225hb163 Subadult (Fetal/Perinatal)  
20100225hb205 Adult (55 yrs.)  
20100225hb206 Subadult (15 yrs. ± 36 mos.)  
20100225hb207 Adult (35-40 yrs.)  
20100225hb224 Subadult (4 yrs. ± 12 mos.)  
20100225hb278 Adult (30-35 yrs.)  
20100225hb279 Adult   
20100225hb280 Adult (45-55 yrs.)  
20100225hb281 Subadult (12 yrs. ± 30 mos.)  
20100225hb282 Adolescent (16-20~ yrs.)  
20100225hb283 Subadult (5 yrs. ± 16 mos.)  
20100225hb301*   
20100225hb302*   
20100225hb465 Adult (40-60+ yrs.)  
20100225hb466 Adult (48 yrs.)  
20100225hb467 Adult (52 yrs.)  
20100225hb468 Subadult (7 yrs. ± 24 mos.)  
20100225hb469 Subadult (2 yrs. ± 8 mos.)  
20100225hb470 Subadult (4 yrs. ± 12 mos.)  
20100225hb471 Subadult (3 yrs. ± 12 mos.)  
20100225hb472 Subadult (3yrs. ± 12 mos.) Yes 
20100225hb473 Subadult (3yrs. ± 12 mos.) Yes 
20100225hb474*   
20100225hb475 Subadult (Infant: Birth - 9 mos.)  
20100225hb476 Subadult (2yrs.  ± 8 mos.)  
20100225hb477 Subadult (18 mos. ± 6 mos.)  
20100225hb478 Subadult (4yrs.  ± 12 mos.)  
20100225hb479 Subadult (9 mos. ± 3 mos.)  
20100225hb480 Subadult (1 yr. ± 4 mos.)  
20100225hb481 Subadult (6 mos. ± 2 mos.)  
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20100225hb482 Subadult (Fetal/Perinatal)  
20100225hb483 Subadult (Fetal/Perinatal)  
20100225hb484 Subadult (Fetal/Perinatal)  
20100225hb485 Subadult (Infant: Birth - 9 mos.)  
20100225hb486 Subadult (9 mos. ± 3 mos.)  
20100225hb487 Subadult (18 mos. ± 6 mos.)  
20100225hb557*   
20100225hb646*   
20100225hb695 Subadult (15 yrs. ± 36 mos.)  
20100225hb710 Adult (20-24 yrs.) Yes 
20100225hb711 Subadult (7 yrs. ± 24 mos.)  
20100225hb712 Subadult (1 yr. ± 4 mos.)  
20100225hb713 Subadult (Infant: Birth - 9 mos.)  
20100225hb714 Subadult (12-15 yrs.)  
20100225hb716 Subadult (8 yrs. ± 24 mos.)  
20100225hb826*   
20100225hb835 Subadult (Fetal/Perinatal)  
20100225hb911 Subadult (Infant: Birth - 9 mos.)  
20100225hb945*   
20100225hb964*   
20100225hb965 Subadult (Fetal/Perinatal)  
20100225hb983 Subadult (5 yrs. ± 16 mos.)  
20100225hb985 Adult (47 yrs.)  
20100225hb1041 Subadult (3 yrs. ± 12 mos.)  
20100225hb1042 Subadult (Fetal/Perinatal)  
20100225hb1043 Subadult (Fetal/Perinatal) Yes 
20100225hb1044 Subadult (Fetal/Perinatal) Yes 
20100225hb1045 Adult   
20100225hb1046 Subadult (4 yrs. ± 12 mos.)  
20100225hb1047 Subadult (3 yrs. ± 12 mos.)  
20100225hb1048 Adult (39 yrs.)  
20100225hb1049*   
20100225hb1050*   
20100225hb1355 Adolescent (16-20~ yrs.)  
20100225hb1362 Adult (20-24 yrs.) Yes 
20100225hb1363 Adolescent (16-20~ yrs.)  
20100225hb1414 Subadult (Fetal/Perinatal) Yes 
20100225hb1418*   
20100225hb1551 Subadult (Fetal/Perinatal) Yes 
*Too fragmented for analysis (specimen cannot contribute to total count of individuals). 
†Total n accounts for pair matches and does not include specimens that were too fragmented 
for analysis. 
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Maxilla (n=29)† 
 

Accession No. Age Pair Match 
20100225hb75 Subadult (9 yrs. ± 24 mos.)  
20100225hb76 Subadult (4 yrs. ± 12 mos.) Yes 
20100225hb112 Subadult (7 yrs. ± 24 mos.)  
20100225hb113 Subadult (4 yrs. ± 12 mos.) Yes 
20100225hb114*   
20100225hb115*   
20100225hb116 Subadult (4 yrs. ± 12 mos.)  
20100225hb117 Adolescent (16-20~ yrs.)  
20100225hb139 Adult   
20100225hb150 Subadult (4 yrs. ± 12 mos.)  
20100225hb215 Subadult (4 yrs. ± 12 mos.)  
20100225hb253 Subadult (5 yrs. ± 16 mos.) Yes 
20100225hb274 Adult  
20100225hb275 Adult (24-30 yrs.)  
20100225hb276 Subadult (3 yrs. ± 12 mos.)  
20100225hb508*   
20100225hb510*   
20100225hb558 Unknown  
20100225hb559 Subadult (5 yrs. ± 16 mos.)  
20100225hb560 Subadult (18 mos. ± 6 mos.)  
20100225hb561 Subadult (18 mos. ± 6 mos.)  
20100225hb562 Subadult (4 yrs. ± 12 mos.)  
20100225hb563 Subadult (5 yrs. ± 16 mos.) Yes 
20100225hb715 Subadult (3 yrs. ± 12 mos.)  
20100225hb717 Subadult (4 yrs. ± 12 mos.)  
20100225hb718 Subadult (7 yrs. ± 24 mos.)  
20100225hb984 Adult (50 yrs.)  
20100225hb991 2 Adults (52 yrs. and 40-50+ 

yrs.) 
 

20100225hb993 Unknown   
20100225hb998 Subadult (8 yrs. ± 24 mo.)  
20100225hb1018 Subadult (4 yrs. ± 12 mo.)  
20100225hb1019 Adult (46 yrs.)  
20100225hb1020 Subadult (9 mos. ± 3 mos.)  
20100225hb1456 Subadult (7yrs.  ±24 mos.)  
*Too fragmented for analysis (specimen cannot contribute to total count of individuals). 
†Total n accounts for pair matches and does not include specimens that were too fragmented 
for analysis. 
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Appendix C – Measurements 
 

Long Bone Measurements 
 

Femur 
 

Accession No. Maximum 
Length 

Epicondylar 
Breadth 

Subtrochanteric 
Diameter 

Femoral 
Head 
Max. 

Diameter 

Midshaft 
Circumference 

20100225hb121 - 53mm - - 61mm 
20100225hb122 - - 20.7mm - 60mm 
20100225hb184 - - 25.1mm - - 
20100225hb185 - - 20.7mm - - 
20100225hb187*      
20100225hb188*      
20100225hb189*      
20100225hb192*      
20100225hb254*      
20100225hb255 - - 8.3mm n/ - 
20100225hb343*      
20100225hb344*      
20100225hb388 172mm 34mm - - 41mm 
 - - 13.3mm - - 
 213mm 39mm - - 44mm 
20100225hb389 - - 6.3mm - - 
 - - 9.8mm - - 
 65mm 15mm - - 19mm 
 - - 9.3mm - 25mm 
 70mm 18mm - - 24mm 
 - - 6.2mm - - 
20100225hb397 - - - 42.2mm 81mm 
 443mm - - 41.7mm 84mm 
20100225hb398 443mm - - 41.5mm 83mm 
20100225hb399 - - 24.4mm - 81mm 
 - - - 42.0mm 79mm 
 - - - 42.6mm 84mm 
20100225hb448 62mm 14mm - - 17mm 
 71mm 13mm - - 19mm 
 - - 10.2mm - - 
 - - 8.1mm - - 
 - - 6.4mm - - 
 - - 14.2mm - 36mm 
 - - 15.8mm - 46mm 



131 
 
 

 

 

20100225hb450 - - 5.5mm - - 
20100225hb459 - - 15.9mm - 44mm 
20100225hb463 - - 12.8mm - - 
20100225hb643 411mm 71mm - 40.2mm 75mm 
 427mm 73mm - 40.3mm 79mm 
20100225hb645 431mm 71mm - 40.9mm 77mm 
 412mm - - 40.2mm 76mm 
20100225hb649 77mm 17mm - - 20mm 
 - - 6.1mm - - 
   6.8mm  19mm 
20100225hb651 - - 5.5mm - 21mm 
20100225hb730 349mm 57mm - - 63mm 
20100225hb731      
20100225hb732 - - 8.9mm - 49mm 
20100225hb733 62mm 13mm 6.2mm - 19mm 
20100225hb734 - 56mm - - 64mm 
20100225hb735      
20100225hb736 - - 11.5mm - - 
 - 35mm 12.8mm - 36mm 
20100225hb737 141mm - 11.4mm - 35mm 
 145mm - 12.7mm - 37mm 
20100225hb738 - - 12.5mm - - 
20100225hb1102 301mm - 16.7mm - 53mm 
 - - 6.9mm - - 
 - - 15.2mm - 43mm 
 - - 12.2mm - - 
 - - 9.7mm - - 
20100225hb1103 171mm 35mm - - 44mm 
 - - 15.0mm - 45mm 
 - - 13.0mm - 37mm 
 - - 18.3mm - 53mm 
 - - 21.8mm - 65mm 
 62mm 13mm 6.3mm - 19mm 
 62mm 13mm 6.1mm - 19mm 
 - - 7.0mm - - 
 - - 7.0mm - - 
20100225hb1104 - - 6.8mm - - 
20100225hb1105      
20100225hb1113 - - 23.4mm - - 
20100225hb1114 389mm - 24.8mm - 87mm 
 396mm - 20.4mm 37.5mm 71mm 
20100225hb1115 426mm - - 44.2mm 84mm 
 438mm - - 40.4mm 79mm 
 419mm - - 41.0mm 84mm 
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20100225hb1116 418mm - - 38.8mm 74mm 
20100225hb1117 - - 24.7mm 42.0mm 85mm 
 432mm - - 43.8mm 83mm 
20100225hb1118 - - 24.6mm 40.8mm 79mm 
 441mm - - 40.1mm 78mm 
20100225hb1138      
20100225hb1338 - - 23.6mm - - 
20100225hb1340 - - 37.4mm - - 
20100225hb1373 394mm - 21.9mm - 76mm 
 388mm - 25.9mm - 86mm 
20100225hb1374 - - 21.6mm - 75mm 
20100225hb1375 70mm 17mm 8.0mm - 22mm 
20100225hb1529 242mm - 18.0mm - 51mm 
 64mm 16mm 6.0mm - 21mm 
 - - 16.1mm - 46mm 
 - - 14.5mm - 41mm 
 - - 9.0mm - - 
 - - 12.5mm - - 
 - - 12.5mm - - 
 - - 11.7mm - - 
 - - - - - 
20100225hb1530 52mm 11mm 5.2mm - 17mm 
 247mm - 17.3mm - 52mm 
 - - 7.6mm - 27mm 
 - - 6.0mm - - 
 - - - - - 
 - - 7.0mm - - 
 - - 12.6mm - - 
 - - 11.0mm - - 
20100225hb1531*      
20100225hb1532*      
20100225hb1533*      
*Not included in MLNI count due to severe fragmentation. 
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Tibia 
 

Accession No. Tibial Length Maximum 
Epiphyseal Breadth 

Circumference at the 
Nutrient Foramen 

20100225hb180*    
20100225hb181*    
20100225hb182*    
20100225hb186*    
20100225hb190*    
20100225hb191*    
20100225hb258*    
20100225hb259 - 13mm 24mm 
 - 11mm 23mm 
20100225hb260 - 9mm 21mm 
20100225hb264 - - 84mm 
20100225hb342*    
20100225hb347 - - 41mm 
20100225hb384 - - 31mm 
 - 13mm 21mm 
 - 12mm 23mm 
20100225hb386 - - 48mm 
 - - 46mm 
 - - 55mm 
20100225hb387 - 71mm 88mm 
 - - 84mm 
 375mm - 85mm 
20100225hb390 - 27mm - 
 - 27mm 42mm 
 - - 49mm 
 - 11mm 25mm 
 - - 18mm 
 66mm 12mm 27mm 
 62mm 13mm 25mm 
 60mm 12mm 25mm 
 55mm 11mm 22mm 
 - - 26mm 
20100225hb400 - - 84mm 
20100225hb401 - - 85mm 
20100225hb402*    
20100225hb403*    
20100225hb462 350mm†  - 83mm 
20100225hb653 348mm 71mm 81mm 
 341mm 66mm 79mm 
20100225hb655 340mm 66mm 75mm 
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 347mm 70mm 81mm 
20100225hb656 60mm 12mm 24mm 
20100225hb739 - - 38mm 
 - - 60mm 
 - - 55mm 
 - - 81mm 
20100225hb741 306mm 46mm 71mm 
20100225hb742 301mm 42mm 72mm 
20100225hb778*    
20100225hb797 - - 94mm 
20100225hb1106 55mm 10mm 21mm 
 56mm 10mm 21mm 
 - 12mm 20mm 
 - - 36mm 
 - - 50mm 
 - 25mm 41mm 
 - - 38mm 
 125mm - 40mm 
 261mm - 76mm 
 246mm - 60mm 
 204mm 36mm 55mm 
20100225hb1107*    
20100225hb1108*    
20100225hb1109 56mm 11mm 20mm 
 - 11mm 22mm 
 - - 42mm 
 - - 40mm 
 - - 45mm 
 - - 40mm 
20100225hb1110 - - 89mm 
20100225hb1111 - - 79mm 
 - - 98mm 
 354mm - 88mm 
 359mm 62mm 77mm 
20100225hb1112 - - 82mm 
 351mm - 94mm 
 359mm 63mm 76mm 
20100225hb1341 355mm 61mm 82mm 
20100225hb1371 - - 79mm 
 - - 100mm 
20100225hb1372 337mm - 80mm 
20100225hb1534 - 51mm 85mm 
 206mm 35mm 55mm 
 - - 54mm 
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20100225hb1535 206mm - 57mm 
 - - 89mm 
20100225hb1538 63mm - 25mm 
 87mm - 30mm 
 56mm 13mm 23mm 
20100225hb1539*    
20100225hb1540 385mm 64mm 81mm 
20100225hb1574 - - 24mm 
*Not included in MLNI count due to severe fragmentation. 
†Some fragmentation (estimated measurement). 
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Humerus 
 

Accession No. Maximum 
Length 

Vertical Head 
Diameter 

Max. Diameter 
at Midshaft 

Epicondylar 
Breadth 

20100225hb119 - - 24.7mm - 
20100225hb120 288mm - 24.6mm - 
20100225hb127 - - - 56mm 
20100225hb183*     
20100225hb193*     
20100225hb194*     
20100225hb231 - - 17.8mm - 
20100225hb232*     
20100225hb233*     
20100225hb267 - - - - 
20100225hb341 - - 18.7mm 56mm 
20100225hb413 - - - 55mm 
20100225hb415 312mm 38.9mm 21.7mm 57mm 
 299mm 41.7mm 21.7mm - 
 - - 21.0mm 57mm 
 - - - - 
20100225hb420 153mm - 11.9mm - 
 117mm†  - 11.3mm 26mm 
20100225hb421 113mm†  - - - 
20100225hb422 - - - - 
 - - - - 
 - - - 16mm 
 - - - 15mm 
 - - - 13mm 
20100225hb423 53mm - 4.5mm 12mm 
 54mm - 4.6mm 13mm 
20100225hb424*     
20100225hb435*     
20100225hb439 46mm - 3.8mm 9mm 
 67mm - 6.2mm 16mm 
 62mm - 5.0mm 15mm 
20100225hb440 - - 5.6mm - 
20100225hb441 - - - - 
 - - - - 
 - - - - 
20100225hb442 - - 12.8mm - 
 99mm† - 10.9mm - 
 83mm - 7.7mm 20mm 
20100225hb445*     
20100225hb657 296mm 39.3mm 18.5mm 56mm 
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 294mm 37.1mm 19.1mm 55mm 
20100225hb658 299mm 37.1mm 20.8mm 55mm 
 306mm 39.5mm 19.5mm 56mm 
20100225hb754 - - 11.3mm - 
 - - 5.2mm 14mm 
20100225hb755 246mm - 16.6mm 41mm 
20100225hb756 72mm† - 6.2mm - 
 - - - - 
 - - - - 
 - - 6.4mm - 
20100225hb757*     
20100225hb758 244mm - 17.1mm 40mm 
20100225hb759 - - 20.7mm - 
20100225hb760 112mm - 10.9mm - 
 110mm - 10.2mm - 
 - - 11.8mm - 
 - - - - 
 - - - - 
20100225hb1078 301mm 37.3mm 20.8mm 51mm 
 323mm 38.6mm 19.0mm 52mm 
 - - - 59mm 
 - - 18.5mm - 
20100225hb1079 - - 20.5mm 55mm 
 - - 21.6mm 56mm 
20100225hb1080 - - - 53mm 
20100225hb1081 - - 18.2mm 57mm 
 318mm 38.1mm 18.1mm - 
 298mm 36.7mm 20.2mm 50mm 
20100225hb1082 299mm 40.7mm 19.0mm 55mm 
 - 44.4mm 23.8mm - 
20100225hb1083 - - - 13mm 
 - - - 15mm 
 53mm† - 3.3mm 11mm 
 - - 12.6mm - 
 - - 10.6mm - 
 122mm - 10.7mm 28mm 
 132mm - 11.6mm - 
 152mm - 11.7mm - 
 194mm - 13.1mm - 
 205mm - 14.1mm - 
 229mm - 16.9mm 42mm 
20100225hb1084 - - - 12mm 
 54mm† - 3.9mm 12mm 
 62mm - 3.7mm 12mm 
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 - - 9.5mm - 
 - - 13.3mm 34mm 
 - - 16.2mm - 
20100225hb1085*     
20100225hb1137*     
20100225hb1454 123mm - 12.2mm 26mm 
20100225hb1519 - - - - 
 - - 4.3mm 10mm 
 60mm - 5.7mm 13mm 
 56mm - 4.8mm 13mm 
 - - 8.9mm - 
 - - - - 
 - - 11.8mm - 
 - - 13.7mm - 
 - - 13.6mm - 
 271mm - 20.8mm - 
20100225hb1520*     
20100225hb1521 62mm - 6.4mm 14mm 
 - - 7.5mm - 
 - - - - 
 - - 12.1mm - 
 - - 12.8mm 33mm 
 264mm - 20.2mm - 
20100225hb1522 - - - 52mm 
20100225hb1523 - - 20.1mm - 
*Not included in MNLI count due to severe fragmentation. 
†Some fragmentation (estimated measurement). 
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Radius* 
 

Accession No. Maximum Length Sagittal Diameter at 
Midshaft 

Transverse Diameter 
at Midshaft 

20100225hb123 - 12.0mm 14.2mm 
20100225hb124 - 13.6mm 16.1mm 
20100225hb197 - - - 
20100225hb272 - - - 
20100225hb273 - - - 
20100225hb346 233mm 11.3mm 12.5mm 
20100225hb385 52mm 3.1mm 3.4mm 
 52mm 3.7mm 3.7mm 
20100225hb406 - - - 
20100225hb407 - - - 
20100225hb408 - - - 
20100225hb409 101mm 5.9mm 7.5mm 
20100225hb410 239mm 11.2mm 13.0mm 
 - 10.7mm 15.2mm 
 - 10.4mm 12.1mm 
20100225hb411 - - - 
20100225hb412 - - - 
20100225hb416 - 11.3mm 15.6mm 
 - 11.3mm 13.6mm 
20100225hb417 43mm 2.6mm 3.3mm 
 61mm 5.1mm 5.6mm 
20100225hb461 - - - 
20100225hb639 234mm 11.1mm 13.0mm 
 239mm 11.2mm 12.9mm 
 231mm 10.8mm 12.9mm 
 236mm 10.8mm 12.4mm 
20100225hb640 - - - 
20100225hb748 200mm 8.8mm 11.4mm 
  8.7mm 11.0mm 
20100225hb749 138mm 7.2mm 8.9mm 
 91mm 6.5mm 6.8mm 
20100225hb750 - - - 
20100225hb957 - - - 
20100225hb1070 - 9.1mm 11.4mm 
 - 11.1mm 14.4mm 
 230mm 9.9mm 12.8mm 
 242mm 10.4mm 11.9mm 
20100225hb1071 - 10.8mm 13.4mm 
 - 10.3mm 13.3mm 
 - 11.0mm 15.2mm 
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 - 11.9mm 15.5mm 
 - 10.7mm 13.8mm 
 - 10.6mm 14.8mm 
 - 10.4mm 12.0mm 
 - 11.0mm 15.8mm 
20100225hb1072 - - - 
20100225hb1073 - - - 
20100225hb1074 - - - 
20100225hb1075 162mm 7.9mm 9.4mm 
20100225hb1076 - - - 
20100225hb1077 104mm 5.7mm 7.2mm 
20100225hb1136 - - - 
20100225hb1367 230mm 10.9mm 12.8mm 
20100225hb1368  10.2mm 12.9mm 
20100225hb1510 132mm 6.1mm 7.8mm 
 101mm 5.4mm 7.5mm 
20100225hb1511 - 4.8mm 5.2mm 
20100225hb1512 - - - 
*Not utilized in MLNI count. 
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Ulna* 
 

Accession No. Maximum Length Dorso-Volar 
Diameter 

Transverse Diameter 

20100225hb128 - - - 
20100225hb179 - - - 
20100225hb198 - - - 
20100225hb270 - - - 
20100225hb271 61mm - - 
20100225hb427 - 16.7mm 15.5mm 
 - 15.5mm 13.5mm 
20100225hb428 - - - 
20100225hb429 - - - 
20100225hb430 - - - 
20100225hb431 - - - 
20100225hb434 - - - 
20100225hb446 261mm 17.1mm 15.9mm 
 252mm 14.4mm 12.6mm 
 - 17.3mm 15.0mm 
 - 15.1mm 12.5mm 
20100225hb447 - - - 
20100225hb449 - - - 
20100225hb451 53mm - - 
20100225hb452 - - - 
20100225hb455 264mm 14.2mm 10.3mm 
20100225hb464 - - - 
20100225hb659 256mm 13.0mm 14.7mm 
20100225hb660 258mm 15.6mm 13.5mm 
20100225hb661 74mm - - 
20100225hb662 - - - 
20100225hb743 - - - 
20100225hb744 - - - 
20100225hb745 - - - 
20100225hb746 216mm 13.9mm 10.3mm 
20100225hb747 - - - 
20100225hb1094 257mm 16.3mm 13.4mm 
 266mm 16.2mm 16.5mm 
 - 15.2mm 12.5mm 
 - 18.4mm 16.0mm 
 263mm 15.4mm 10.8mm 
20100225hb1095 - 16.1mm 11.8mm 
20100225hb1096 241mm 14.4mm 11.5mm 
 244mm 15.2mm 11.6mm 
20100225hb1097 201mm 12.7mm 8.6mm 
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20100225hb1098 108mm - - 
 181mm - - 
20100225hb1099 - - - 
20100225hb1100 - - - 
20100225hb1101 - - - 
20100225hb1369 - 13.6mm 11.9mm 
20100225hb1370 - 13.7mm 11.2mm 
 - 18.4mm 13.0mm 
20100225hb1513 - - - 
20100225hb1514 277mm 16.4mm 10.8mm 
20100225hb1515 - - - 
20100225hb1516 - - - 
20100225hb1517 - - - 
20100225hb1518 - - - 
*Not utilized in MLNI count. 
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Cranial Measurements* 
 

Howells Variable 20100225hb1342 20100225hb692 20100225hb984 
GOL 189 179 182 
NOL 185 178 179 
BNL 111 103 105 
BBH 144 133 141 
XCB 141 119 139 
XFB 125 105 114 
ZYB - - - 
AUB 127 106 128 
WCB - - - 
ASB 115 103 113 
BPL 102 97 - 
NPH 67 65 - 
NLH 52 49 52 
JUB - 105 118 
NLB 27 24 25 
MAB - 61 - 
MDH 26 - 27 
MDB - - - 
OBH 39 34 35 
OBB 43 38 43 
DKB 21 18 16 
NDS 11 9 12 
WNB 8.5 8.5 8.6 
SIS 9.1 9.2 6.9 

ZMB 91 86 98 
SSS 27 23 25 
FMB 101 90 96 
NAS 19 16 19 
EKB 100 91 97 
DKS 16 10 13 
IML - - 35 
XML - - 54 
MLS - - - 
WMH 18 21 25 
SOS - - - 
GLS 3 - 2 
STB 126 101 104 
FRC 118 109 114 
FRS 26 23 23 
FRF 38 45 49 
PAC 117 114 121 
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PAS 24 19 24 
PAF 45 42 50 
OCC 99 90 91 
OCS 26 22 18 
OCF 46 45 45 
FOL 39 44 43 
NAR 102 93 97 
SSR 101 93 96 
PRR 106 99 - 
DKR 92 83 86 
ZOR 82 80 80 
FMR 84 75 78 
EKR 76 71 72 
ZMR 76 71 72 
AVR 82 76 - 
BRR 126 115 121 
VRR - - - 
LAR 109 106 102 
OSR 44 50 48 
BAR 19 18 20 

*Comprises measurements of intact adult crania. 
 

 

 


