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CHAPTER I 

INTRODUCnON 

Human skeletal remains offer an important source of information for the 

study of past peoples. Specifically, paleopathological research contributes 

directly to oiir understanding of cultural lifeways, biological history, and the 

interaction between culture and biology in prehistoric populations (Cohen and 

Armelagos, 1984; Goodman, 1991,1993; Goodman et al., 1988; Jurmain, 1999; 

Kennedy, 1989; Larsen, 1997; Larsen and Mih\er, 1994; Ortner, 1992; Powell et al., 

1997:254; Renfrew and Bahn, 2000:421). 

This view of prehistoric remains has not always been held. In the past, 

human remains were not treated as the precious repositories of information we 

now know them to be. Human bone from archeological sites were often 

ignored, poorly collected, or subject to only a basic descriptive study (Larsen, 

1997:2-3). Even at the turn of the 21st century, introductory textbooks on 

archeology are generally silent about the physical remains of the people 

themselves (Renfrew and Bahn, 2000:421). 

During the last few decades of the 20th century, research on archeological 

populations has widened our imderstanding of how disease affects both human 

biology and culture. Paleopathology, or the study of how diseases affected past 

populations (Aufderheide and Rodriguez-Martin, 1998), is dedicated to 

imderstanding the ancient evolutionary relationship between Homo sapiens and 

disease (Armelagos, 1991; Jurmain, 1999: 2; PoweU et al., 1997). 

In order to better understand this relationship, it is best to look at human 

skeletal remains within the context of a population. Individual case studies can 

be instructive for understanding biological variability-, but the population 



approach is critical for examining patterns of lifestyle, disease, behavior, and 

other aspects that impact the human condition (Larsen, 1997:3). 

Physiological disruption resulting from poor environmental circumstances 

is paramount to the study of health and the adaptive success of past human 

popxilations. In physical anthropology, adaptation is thought of as a process of 

adjustment to environmental constraints (Goodman et al., 1988). The most 

prominent obstacle to human adaptation is stress. Stress can be defined as a 

biobehavioral response to to environmental conditions (Goodman et al., 1988). 

An ultimate goal of paleopathology is to understand how past himian cultures 

may have caused or responded to stress (Goodman et al., 1984). 

A model for examining the causes and responses to stress has been put 

forward by Goodman et al. (1984) and Goodman and Armelagos (1989). Their 

model presents stress as the result of three sets of factors. The first is 

environmental constraints, which is expressed in terms of limited resources or 

stressors. The second factor is culture and cultural systems, which may buffer or 

amplify the effects of stress. Lastly, host resistance will affect stress. This host 

resistance varies by age, sex, and genetic factors, but only the first two will be 

readily identifiable in a skeletal population (Goodman et al., 1984). 

In an archeological sample, direct causes of physiological stress cannot be 

measured. However, stress can leave a series of indicators on hard tissues such 

as bones and teeth. According to the aforementioned model (Goodman et al., 

1984; Goodman and Armelagos, 1989), there are three indicators of stress: 

indicators of general, cumulative stress, indicators of general, episodic stress, and 

indicators of stress caused by specific diseases (Goodman et al., 1984). 

Indicators of general, cumulative stress are based on an individual's non

specific response to noxious stimuli. These indicators provide a summation of 

the amount of stress inflicted upon an individual over a long period of time. 



These indicators may show up as disruptions of growth and development (Selye, 

1951). 

Indicators of general, episodic stress are more precise in nature (Goodman 

et al., 1984). The skeletal indicators of general, episodic stress are confined to the 

time at which they occur. Therefore, certain types of these indicators can 

provide information on the age of the individual when he or she suffered from a 

certain stress episode (Goodman et al., 1984), Lastly, indicators of stress 

associated with specific diseases wiQ also leave their mark on the skeleton. Like 

general, episodic stressors, stress associated with disease may be precise. In fact, 

the indicators may be more precise and their pattern readily identifiable 

(Goodman et al., 1984; Goodman and Armelagos, 1989). 

Stress is a result of environment, cultural buffers, and host resistance. This 

stress may be inferred by the study of skeletal lesions or growth disruption of 

the skeleton (Goodman et al., 1980). Furthermore, increased levels of stress may 

act as an agent of cultural change (Goodman et al., 1984). Presumably, cultural 

change wiQ result in a buffering of individuals to environmental stressors. 

However, the model put forward by Goodman et al. (1984) and Goodman 

and Armelagos (1989) is not without its limitations. Wood et al. (1992) has 

suggested that the study of skeletal populations is beset with several problems. 

The most prevalent is that which they call the ''osteological paradox". To 

summarize their argimient. Wood et al. (1992) stated that increases in the 

frequency of skeletal lesions are not necessarily an indicator of declining health. 

In fact, it may even be an indicator of improving health. The authors asserted 

that ''the frequency of active lesions in a skeletal sample is greater than the 

fraction of affected individuals in the living population from which the sample 

was drawn" (Wood et al., 1992:349). In other words, people uith active lesions 

will be over represented in a skeletal sample, because not everyone who was 



afflicted by a certain stressor (such an acute infectious disease) will die from it. 

Skeletons that exhibit healed lesions indicate that the affected individual was 

healthy enough to survive a stress episode. Therefore, healed lesions will 

sometimes indicate a state of comparatively good health (Wood et al., 1992). 

This "osteological paradox" was responded to by several researchers 

(Cohen, 1994,1997; Goodman, 1993; Jackes, 1993). Goodman (1993) advocated 

the approach of relying on multiple stressors, instead of single skeletal lesions. 

By looking at an entire range of data, a consistent pattern of stress can be noted. 

Therefore, what would seem to be paradoxical only appears so, because Wood et 

al. (1992) did not consider the effect of human cultural systems on biology 

(Goodman, 1993). 

Another challenge to the model was put forward by Seckler (1980), and 

was later reiterated by Pelto and Pelto (1989). Their hypothesis proposed that 

people who are short in statvire due to mild or moderate malnutrition in 

childhood are nevertheless healthy and well-adapted, due to the circumstances of 

marginal food availability (Seckler, 1980; Pelto and Pelto, 1989). Therefore, a 

mortuary full of undersized skeletons is not necessarily indicative of poor health. 

The individuals may just be "small but healthy" (Pelto and Pelto, 1989). 

Despite its detractors, the model put forward by Goodman et al. (1984) 

and Goodman and Armelagos (1989) for understanding stress, health, and 

adaptation among prehistoric populations is stiU viable. For this thesis, the 

assumption will be made that the absence of skeletal and dental lesions translates 

into good health. However, determining the relationship between community 

health and skeletal lesions should not simply be an intuitive exercise. Rather, 

other lines of evidence, such as subsistence patterns, settlement, cultural context, 

environment, and population structure should be taken into account (Larsen, 

1997:337). 



Additionally, to obtain an adequate picture of health and adaptation of the 

past populations, an osteologist must consult the archeological record. An 

osteological assessment of a prehistoric people is dependent on the quality of the 

excavation (Angel, 1969; Bmkstra, 1997). On the Texas Gulf Coastal Plain, many 

sites have been poorly excavated and/or ransacked by looters (Hall, 1995a). The 

Ernest Witte Site, located in Austin Coimty, Texas, represents an archeologically 

well-documented site (Hall, 1981), and is an ideal candidate for paleopathological 

research and the application of the biocultural model put forward by Goodman 

et al. (1984) and Goodman and Armelagos (1989). 

The skeletal remains from Ernest Witte represent hunter-gatherers (HaU, 

1981). According to Armelagos (1991) forager populations experienced an 

endemic disease pattern that included infection by parasites, bacteria (such as 

salmonella, typhi, and staphylococci), and zoonotic pathogens that infrequently 

infected human hosts. Contagious infectious diseases would have been low in 

frequency and would have had little effect on the population at large. The 

expectation is that the Ernest Witte skeletal populations will exhibit a pattern of 

skeletal lesions consistent with the model put forward by Armelagos (1991). If 

they do not, then an explanation should be provided. 

Providing such an explanation wiU overlap with archeological theory. 

Specifically, the site will be looked at following a cultural ecological approach. 

Cultural ecology is a way of studying human culture that examines the way 

himians adapt to, and transform, their environments. Human cultures do not 

exist in a vacuimi. They are systems that interact with the biotic community and 

the physical environment (Fagan, 1997:216-217). 



Statement of Problem 

Many paleopathological studies, either of a descriptive or problem 

orientated nature, have been carried out on the prehistoric cemeteries of the 

Texas Gulf Coastal Plain (Aten, 1965; Butler, 1982; Campbell, 1957; Comuzzie, 

1987; Comuzzie et al., 1986; Copas, 1984; Dockall, 1997; Dockall and Steele, 1995; 

FuUen, 1994; Goldstein, 1957; HaU, 1995a; Jackson et al., 1986; Lukowski, 1988; 

Malina and Bramblett, 1981; MUler, 1991; PoweU, 1987; Rose et al., 1999; Steele 

and OUve, 1989; Taylor and Flighley, 1995; Vernon, 1989; Wesolowsky and 

Malina, 1976; Wilkinson, 1973). Yet, few have focused on the specific question of 

health and adaptive success of a population. Exceptions to this include research 

performed by Comuzzie (1987), PoweU (1987), Taylor and Highley (1995), and 

DockaU (1997). However, some early time periods have been overlooked; most 

studies have involved the Late Archaic (1500 BC-AD 100) and Late Prehistoric 

(AD 600-1500) time periods (DockaU, 1997:16). 

The purpose of this thesis is to better understand the health and adaptive 

success of the individuals interred in the four burial groups at the Ernest Witte 

site. This work is a paleopathological analysis of human skeletal remains from 

Groups 1, 3, and 4. Prior research conducted by Malina and Bramblett (1981) 

PoweU (1987) and DockaU (1997) will be used to compare and contrast the results 

of the author. Emphasis wiU be placed on indicators of health derived from 

skeletal and dental lesions, although the skeletal remains are in a general poor 

state of preservation. In addition, paleodemographic analysis of the site wiU be 

considered, since that issue was a matter of some contention among the site's 

original investigators (HaU, 1981:54). The results wiU also be compared to the 

Uterature of sirrdlar sites on the Gulf Coastal Plain that have been subject to 

bioarcheological investigation. 



Two regional studies of the archeological and bioarcheological record of 

the Texas Gulf Coastal Plain reported that whUe many skeletal samples have 

been excavated, there is a paucity of paleopathological research for the area. 

Taken as a whole, the skeletal populations of this region have been underutilized 

in researching prehistoric adaptation (Hester et al., 1989; Story et al., 1990). 

Steele and OUve (1989) have reported that of the 323 archeological sites in the 

Region 3 study area (roughly South and Central Texas) that have contained 

httman burials, less than 30% were reported in the pubUshed Uterature. 

Despite the avaUabUity of skeletal remains for research, few 

comprehensive studies have been carried out (DockaU, 1997:13). Those studies 

that have focused on prehistoric adaptation on the Gulf Coastal Plain of Texas 

have, for the most part, focused on the Late Prehistoric (Comuzzie, 1987; 

Comuzzie et al., 1986; PoweU, 1987) and Late Archaic (Vernon, 1989; Taylor and 

Highley, 1995; DockaU, 1997) time periods. Of the reports that have been 

pubUshed, most conclude that the populations Uving on the Gulf Coastal Plain of 

Texas were weU adapted to their environment (Comuzzie et al., 1986; PoweU, 

1987; Huebner and Comuzzie, 1992; DockaU, 1997), but not aU (Vernon, 1989). 

As is to be expected, the prehistory of health and adaptation along the GuU 

Coastal Plain is likely complex, and this thesis wiU aid in our understanding of the 

biocultural interactions among the inhabitants of the GuU Coastal Plain. 

In order to obtain a dearer paleopathological picture, the site wiU be 

looked at as a whole. This necessitates a review of the Uterature of previous 

osteological assessments. Previous research at Ernest Witte carried out by 

Malina and Bramblett (1981) and DockaU (1997) wUl be used to compare and 

contrast the author's results. Most important is DockaU's (1997) reassessment of 

Group 2, the largest group in terms of the size of the skeletal sample, which 



utilized the biocultural model for assessing health and the adaptive success of the 

poptdation. 

By reviewing the Uterature and performing a reassessment of Groups 1, 3, 

and 4, a hoUstic view combining culture, environment, and biology of the site 

wiU be presented. A broad view of the skeletal sample is necessary due to 

questions that arose from the original assessment that have yet to be answered. 

Fvirthermore, taking this approach to the site wiU provide a detaUed view of the 

individuals who make up the Ernest Witte sample. This wiU not only add to our 

knowledge of this particular site, but also to what we know about the health and 

adaptive success of the prehistoric populations along the Gulf Coastal Plain of 

Texas. 
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CHAPTER n 

ARCHEOLOaCAL BACKGROUND 

The Modem Ecology of The Texas Gulf Coastal Plain 

The West Gulf Coastal Plain, according to Fenneman (1938), covers a wide 

swath of territory from the eastern bank of the Mississippi River, aroimd the 

coastal bend of Texas, and into northeastern Mexico. It is bounded on the west 

by the Balcones Escarpment in Central Texas, and on the north by the Ouachita 

Moimtains of Arkansas and Oklahoma (Fermeman, 1938). The GuU Coastal Plain 

in Texas, as it is referred to in this thesis, has been included as part of Southeast 

Texas (Patterson, 1995) and coastal Texas (RickUs, 1995) by archeologists. 

The area has also been labeled Region 3 (Story and Guy, 1990) and Region 

4 (Hester, 1989) by the Southwestern Division of the United States Army Corps 

of Engineers and the Arkansas Archeological Survey (Rose, 1999). Region 3 

encompasses 75 counties in southeast and East Texas (roughly bounded on the 

west by the Brazos River VaUey), four in southwestern Arkansas, and the 

western portions of de Soto and Sabine parishes in Louisiana (Story and Guy, 

1990). 

Region 4 includes the Texas Gulf Coastal Plain from the western boundary 

of Region 2 to the Rio Grande. Also included within Region 4 is much of the 

Edwards Plateau and the Lower Pecos region (Hester, 1989). The Ernest Witte 

site Ues on the western boundary of Region 3 (see Figure 1). Since the dividing 

line between Regions 3 and 4 is strictly arbitrary, coastal mortuary sites in 

Region 4 wiU also be considered for comparison. 

Several biotic provinces have been recognized in the areas encompassing 

the Texas Gulf Coastal Plain. The most important, as it relates to this report, is 

the Texan biotic province, as defined by Blair (1950). The Ernest Witte site Ues 



within this province, which is bounded on the east by the Austroriparian 

province, the south by the Giilf of Mexico, on the southwest by the TamauUpan 

biotic province, to the west by the Balcones Escarpment, and to the north by the 

Ouachita Moimtains (Blair, 1950). WhUe this delineation is convenient for a 

synthesis of archeological remains found therein, the Texan biotic province 

should be viewed cis a region of simUar environments, and not a cultural area 

(Story, 1985). 

The sandy soUs of the region traditionaUy supported an oak-hickory 

forest which is dominated by post-oak, blackjack oak, and hickory (Blair, 1950). 

Clay based soUs supported a taU grass prairie in prehistoric times, but much of 

these areas have been put under the plow (Blair, 1950; Green wade, 1984) since 

the arrival of the first Euro-American settlers in the 1820s (Fox, 1983:117). 

RainfaU in the Texas biotic province is usuaUy not in excess of water need 

and is classified as a subhumid environment (Blair, 1950). The average rainfaU of 

Austin County, within which the Ernest Witte site was discovered, is 

approximately 38 to 42 inches (96 to 106 cm) of rainfaU a year (Bomar, 1995:56). 

Catastrophic rainfaU events, in the form of hurricanes, are weU-known along the 

gulf coast. The "hurricane season" in the Gulf of Mexico runs from sometime 

around Jime 1 tUl about November 30. A storm may hit the same sector of the 

Texas coast about once every 4 to 5 years, with extreme hurricanes occurring 

once every 15 to 20 years (Bomar, 1995:97-98). 

Due to its proximity to the Tropic of Cancer, the GuU Coastal Plain of 

Texas often suffers from oppressive heat. During the summer months, the polar 

jet stream is forced far to the north, leaving the area no means to ventUate its 

atmosphere with cooler air. TypicaUy, the weather pattern of the summer is one 

of mUd to warm muggy nights and extremely hot days (Bomar, 1995:145). The 

July mean maximum temperature for Austin Count}- is 94° F (Ramos, 1999:135). 
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Temperatures in the winter, however, can be quite cold. TypicaUy, 

freezing temperatures wiU be reached twelve or fewer days each year (Bomar, 

1995:10). Major freezes occur once every six years, and extreme freezes uiU 

settle in on the region every ten to twelve years (Bomar, 1995:11). The average 

January mean minimimi temperature for Austin County is 39°F (Ramos, 

1999:135). 

Chronologies for the Texas GuU Coastal Plain 

The prehistory of the Texas GuU Coastal Plain has been divided into 

several different chronologies (Aten, 1983; Story, 1985; RickUs, 1994; Patterson, 

1995). For the sake of this thesis, the chronology devised by Patterson (1995) wiU 

be utilized since it is more specific to the region in which the Ernest Witte site is 

located. 

Patterson's (1995) chronology divides the prehistory of southeast Texas 

into nine temporal units. They are the Early Paleoindian (10,000 - 8000 BC), Late 

Paleoindian (8000-5000 BC), Early Archaic (5000-3000 BC), Middle Archaic (3000-

1500 BC), Late Archaic (1500 BC-AD 100), Early Ceramic (AD 100-600), Late 

Prehistoric (AD 600-1500), Protohistoric (AD 1500-1700), and FUstoric fridian (AD 

1700-1800+). 

The biirial activity at Ernest Witte began in the Middle Archaic and ended 

during the Historic. AU of these periods (from Early Paleoindian to the Historic) 

were dominated by a very conservative forager lifestyle. Despite several 

influxes of cultural innovation, the peoples of the region remained hunters and 

gatherers during the entire period of indigenous habitation of the Texas Gulf 

Coastal Plain (Patterson, 1979). 
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The Middle and Late Archaic Periods on the Texas Gulf Coastal Plain 

The Middle Archaic time period on the Gulf Coastal Plain of Texas was 

marked by a nimiber of important developments. These include an increase in 

population, the development of regionaUy distinct cultural patterns, changes in 

settlement patterns, technology, economic and sodal systems, and the possible 

estabUshment of territorial boundaries. Major areas of habitation are thought to 

have been along the river vaUeys of the Brazos, Colorado, Guadalupe, and 

Lavaca (Story, 1985:42). 

Subsistence would have focused on a variety of natural resources. 

Hardwood nuts such as acorns (Patterson, 1993; HaU, 1998), pecans, and hickory 

nuts are thought to have been espedaUy important (HaU, 1995b, 1998). Other 

exploitable plants would have included mesquite beans, hackberries, dewberries, 

hawthorns, wUd plun\s, mustang grapes, greenbriars, persimmons, and a variety 

of other plant food products (Blair, 1950; HaU, 1998). 

A variety of fauna would also have been utilized. The archeological 

record of the area reveals a wide variety of faunal remains from both smaU and 

large animals (Lord, 1981; Patterson, 1989). Large game animals that are found 

on the Texas GuU Coastal Plain include pronghom antelope, black bear, and 

white-taUed deer (Blair, 1950; Davis, 1978). The American bison, whUe present, 

may not have been a reUable food source. There is no evidence that they ever 

inhabited southeast Texas in the stereotypical large herds found on the South 

Plains (Patterson, 1992). According to DiUehay (1974) and Huebner (1991), bison 

populations fluctuated greatly on the southern plains in relation to changing 

environmental conditions. Populations are thought to have been largely absent 

from central and southern Texas from 6000-5000 B.C to 2500 B.C. and again from 

A.D. 500 to 1200-1300 (DiUehay, 1974). 
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Native species of exploitable smaU mammals include raccoons, ringtails, 

opossimis, beavers, otters, mink, badgers, gray fox, jack rabbits, cottontails, 

swamp rabbits, squirrels, mice, rats, and gophers (Blair, 1950; Davis, 1978). Other 

animals, such as snakes, turkeys, prairie chickens, quaU, and large nimibers of 

geese, ducks, and other migratory birds, would also have been harvested (HaU, 

1998). In addition, past peoples woxild have faced competition for these animal 

resources by large predators. These include the aforementioned black bear, as 

weU as coyotes, red wolves, gray wolves, bobcats, and moimtain Uons (Davis, 

1978). 

In addition to terrestrial animals, the peoples of the Texas GuU Coastal 

Plain are beUeved to have exploited aquatic resources as weU (Story, 1985; 

McQxire, 1988; HaU, 1998). The lower reaches of the Brazos and Colorado Rivers 

during the Holocene were characterized by broad vaUeys with many ox-bow 

lakes, abandoned channels, sloughs, and swamps. AU these features are ideal 

locations for fish to be trapped, creating "fish farms". Fish would have been 

piirposefuUy introduced into an ox-bow lake (for example) and later harvested 

as the need arose (HaU, 1998). Edible fish species common to the region include 

several catfish species, sunfish species (including bass), freshwater drum, suckers, 

shad, and gar (Burr, 1939). 

There is Uttle evidence to suggest that agriculture was ever adopted by the 

prehistoric peoples of the Texas GuU Coastal Plain (Story, 1985). What evidence 

does exist is largely circumstantial. Certain species of non-native gourds appear 

in the eastern United States long before the introduction of com or beans. The 

species Cucurbita pepo dates back to 2000 BC in the eastern U.S., 1000 years 

before any other domesticates are found in the archeological record. The gourd 

spedes C. texana, native to Texas, may be a possible progenitor. If so, then the 

knowledge of cultivating this spedes would have to pass through southeast 
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Texas in order to reach the eastern United States. C. pepo was also grown in 

Mexico, and perhaps is native to that region, but it is difficult to explain why it 

would be carried to eastern North America much earUer than com or beans 

(Heiser, 1985; Smith et al., 1992). 

Furthermore, isotopic analysis suggests that domesticated plants, 

primarily com, were not part of the Archaic diet on the Texas GuU Coastal Plain. 

Animals ultimately get their nutrients from plants and therefore absorb their 

isotopic signatures. The majority of domesticated plants in temperate regions 

are classified as C3 plants, meaning that they have three carbon atoms in the 

metaboUtes that appear after 002 fixation. C4 plants contain four atoms, and 

usuaUy derive from the subtropical or tropical regions of the world, which is 

where most domesticated grasses have arisen (Schwarz and Schoeninger, 1991). 

Huebner and Boutton (1992) sampled ten individuals from Group 2 of the Ernest 

Witte site for stable carbon isotopes. They found that the population consxm\ed 

food items primarily of the C3 signature (Huebner and Boutton, 1992). Com, a 

grass, is classified as a C4 plant (Schwarz and Schoeninger, 1991), meaning its use 

was unlikely during the Archaic of the Texas GuU Coastal Plain. Interestingly, 

the tall grasses that dominate the region are also of the C4 variety, yet less than 

20% of the diet of the ten individuals sampled was made up of C4 food sources 

(Huebner and Boutton, 1992). 

Within the Archaic time periods, the generally accepted theory is that 

hunter-gatherer groups would have exploited seasonaUy selective, but 

frequently abundant food sources (Few, 1988). As time went by, this subsistence 

pattern would have been increasingly carried out within a defined, but reduced, 

territory because of a growing population (Vernon, 1989:53-55). This is 
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evidenced by cemeteries, such as Emest Witte, that would have served to lay 

daim or "sanctify" a group's rights to natural resources (Story, 1985). 

Within this context, HaU (1998) has hypothesized that subsistence would 

have been spedficaUy concentrated on exploitation of pecan groves and the 

procurement of fish. The two foods would have complimented each other 

temporally, with fish being harvested in the f aU and winter and nuts coUected 

during the spring and simraier. Both the pecan stands and "fish farms" were 

also fixed spatiaUy, and would have been predictable in terms of food avaUabiUty 

(HaU, 1998). 

The Early Ceramic and Late Prehistoric Periods on 
the Texas GviU Coastal Plain 

There are a niimber of cultural behaviors that were shared between the 

Archaic and the later time periods on the Texas GuU Coastal Plain. Subsistence 

would have remained conservative, and would have concentrated on simUar 

food resources (Patterson, 1995). However, some technological innovations 

would be introduced over time. The most important of these were pottery and 

the bow and arrow (Highley, 1995). 

The Late Archaic time period ends with the introduction of pottery into 

the region at about A.D. 100 (Patterson, 1995). The foUowing Early Ceramic time 

period then ends at about A.D. 600, when the bow and arrow are thought to 

have been introduced (Few, 1988; Highley, 1995; Patterson, 1995; RickUs, 

1994:21). The resulting Late Prehistoric then runs to about A.D. 1500 (Patterson, 

1995), or the time of the first exploratory efforts of the Spanish along the Texas 

GuU Coast in 1519 (Weddle, 1992). 

During the post-Archaic world of the GuU Coast, settlement and mobiUti' 

pattems began to change. ArtUact types and use begins to differ, and there is a 
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shift in settlement to water-proximate locaUties. The reasons for this are not 

whoUy imderstood. They may be due to the increased movement (or invasion) 

of peoples and populations or cultural diffusion. It has been suggested that 

outside bands of himter-gatherer peoples from the southern Plains may have 

moved into the area, displacing or assimUating indigenous groups. Or, new 

technologies, such as more effident Uthic styles or tool kits, may have been 

adopted by native peoples from neighboring groups. Yet, it is likely that the 

cultural changes observed in the Early Ceramic and Late Prehistoric time periods 

are the result of both factors: migration of peoples and diffusion of technological 

ideas (Black, 1995). 

The Protohistoric and Historic Time Periods on 
the Texas GuU Coastal Plain 

The Protohistoric, which runs from A.D. 1500 to 1700, marks the time of 

initial contact and deepening trade relations between Europeans and indigenous 

peoples. The Historic time period, which is placed at A.D. 1700 to around 1840, is 

one of extensive contact with Europeans and Euro-Americans untU the final 

removal of indigenous peoples around 1840 (Patterson, 1995). 

The first written records concerning the peoples of the Texas GuU Coastal 

Plain appear during the Protohistoric time period. In 1519, an expedition under 

Alonso Alvarez de Pifieda saUed along what is now the Texas coast, marking the 

first intentional Spanish exploration of the area (Weddle, 1992). However, the 

most notable Spanish accoxmt concerning the peoples of the GuU Coastal Plain is 

the record left by Alvar Nunez Cabeza de Vaca (Covey, 1998), who was 

shipwrecked on the Texas coast in 1528. For eight years, he and three others 

Uved among the Indians of the Texas coast and Northem Mexico. In 1542, he 

wrote down his experiences, giving the world the first written record of the 

native Ufeways and cultures of the GuU Coast and the GuU Coastal Plain (Covey, 
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1998). However, it is undear (and controversial among Texas archeologists) 

where along the Texas coast Cabeza de Vaca actuaUy landed and Uved 

(CampbeU, 1988; CampbeU and CampbeU, 1981). 

During the 17th century, contact between Spaniards and coastal groups 

was infrequent, and often tragic. A major Spanish presence was not put into 

place on the GuU Coast imtU after 1685, when a French colony imder Robert 

CavaUer, Sieur de La SaUe was estabUshed near Matagorda Bay. The threat of 

French occupation spurred the Spanish to establish new missions and contacts 

with indigenous peoples (Weddle, 1992). 

Despite the increased Eiiropean presence, the history of the native groups 

of southeast Texas is somewhat muddled. There are many confUcting reports 

that do not agree on the names of certain bands or tribes in the area. As a result, 

there is difficulty in linking the latest burials at Emest Witte (dating to c. 1710) to 

any particular band of coastal plain peoples. According to Aten (1983:31), the 

area in which the Emest Witte site was foimd is a "buffer zone" between several 

groups. The area might have been alternately inhabited by the Akokisa, the 

Karankawa, or the Tonkawa. During 18th century the Akokisa occupied the 

area between the mouth of the Neches River westward to the land between the 

Trinity and Brazos river vaUeys. OccasionaUy, they would take trips to the west 

to hunt buffalo and raid other Indian groups (Aten, 1983:35-36). 

For the most part,the Karankawa range hugged the GuU Coast 

(Newcomb, 1961; Aten, 1983; RickUs, 1996). Their advances inland were limited, 

and it is estimated that Karankawa influence ended 15 mUes (24 km) from the 

shore of the guU (Aten, 1983:30). In historic times, the Karankawa consisted of 

five bands (Newcomb, 1961:59) of which the Coco and Cujane were the most 

closely situated to Emest Witte. 
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The Tonkawa are usuaUy assodated with Central Texas, but they were 

known to inhabit the prairies of the lower Brazos vaUey as weU (Newcomb, 

1961:133). As a result of poor relations with other groups, most notably the 

Comanches, the Tonkawa began shifting their range closer to the GuU Coastal 

Plain. Encroachment of the Tonkawa eventuaUy led, in 1790, to an alliance 

between coastal and Central Texas groups against them (Aten, 1983:32). 

The difficulty in linking any of these tribes to Group 4 is due to an absence 

of grave inclusions. No artifacts of any kind were found among Group 4, which 

makes identifying them with a historical band a guessing game. 

Within the historical Uterature concerning the indigenous peoples of the 

GuU Coastal Plain, remarks regarding their health is of particular interest. 

Cabeza de Vaca noted that the Capoques and Han (probably Karankawan 

peoples) were "taU and weU-buUt" (Covey, 1961:61). In 1687, explorer Enriquez 

Barrato commented that the natives around Lavaca Bay were "of large stature 

and very robust of limb" (Weddle, 1992). Even American commentators 

reported that many Karankawa men were over six feet (182 cm) in height 

(Newcomb, 1961:64). 

Site Description 

The Emest Witte site (41AU36) is a large prehistoric cemetery located in 

Austin County, Texas (see Figure 1). The site was discovered on a bluff between 

the Brazos River and AUens Creek, approximately 4 rrdles (7 km) from the town 

of WalUs. Excavations at the site were carried out from 1974-75 under the 

direction of HaU (1981), who was working under the aegis of the Texas 

Archeological Survey. The archeological investigations were sponsored by 

Houston Lighting and Power Company, who had proposed to buUd a nuclear 

reactor in the area (HaU, 1981:1). 
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The site was first reported to the Texas Archeological Survey by a team 

imdertaking a geological survey of the area in 1972. WhUe taking soU cores over 

what is now known to be the site, they noticed the presence of bone in their 

samples (HaU, 1981:30). However, archeological investigations were not directed 

at the site until Emest Witte, a local resident, came forward with firsthand 

knowledge of the significance of the location. It seems that Mr. Witte and his 

brother had dug a pit atop the site during the 1930s. They were attempting to 

locate the whereabouts of a deceased uncle's treasure, which they were sure he 

had squirreled away somewhere on that property. After digging down through 

fourteen feet of Austin County soU, there was no gold to be found. Yet, there 

were five human skeletons. Some forty years after the event, Mr. Witte 

remembered the exact location of their erstwhUe treasure pit (HaU, 1981:30). 

Archeological excavations at the site yielded five stratigraphic zones that 

contained both occupational features and human burials. The earUest cultural 

artifacts were unearthed from Zone 2. Zone 3 produced two discrete groups of 

burials. The oldest burial group. Group 1, contained some 50 burials and was 

radiocarbon dated to 4560 ±140 to 3480 ±90 BP (HaU, 1981:49). The headward 

orientation of the burials was towards the southeast. Group 2 was the largest 

group in terms of number of burials. Altogether, about 145 individual 

interments were found with a headward orientation towards the northeast (HaU, 

1981:83). Radio-carbon assays on this group recorded a date of 2470 ±130 to 1590 

±80 BP (HaU, 1981:49). Zone 4 yielded another layer of burial activity with Group 

3, which contained some 10 burials whose headward orientation dUfered from 

the north-northwest to the south-southeast. Zone 5 revealed the last episode of 

mortuary activity at Emest Witte. This group. Group 4, held 13 burials (Hall, 

1981:48). Headward orientation for this group was towards the east-southeast 

and south-southeast (HaU, 1981:83). Due to finandal constraints. Groups 3 and 4 
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were not initially subject to radiocarbon assays and were dated according to 

stratigraphy and tool typologies. Later assays revealed that Group 3 dated from 

A.D. 575 to 600 and Group 4 to A.D. 1710 ±190 (HaU, 1995a). The individuals 

within each group are thought to belong to dUferent, discrete chronological ages. 

It should not be assimied that aU fotir groups represent a single people or culture 

(HaU, 1981:45). 

The site was foimd in a soU deposit caUed Edna A. This soU type is part of 

the larger Lake Charles-Midland-Edna assodation (Greenwade, 1984:12). 

SpedficaUy, Edna A soUs are classified as a fine sandy loam. The surface layer is 

roughly 8 inches (20 cm) thick. The subsoU beneath this outer layer is much 

thicker, reaching dov^m another 65 inches (225 cm). Reaction is medium add in 

the upper layers. This grades down to moderate addity within the subsoU 

(Greenwade, 1984:28). 

The soU is poorly drained and the water table may be as shaUow as 18 

inches (.45 m) in the spring and winter months. The erosion hazard is sUght. The 

soU itseU is characterized by wetness, shrink-sweU properties, and very slow 

permeabiUty (Greenwade, 1984:28). Such soU conditions are not condudve to 

good preservation of himian skeletal remains. 

The Emest Witte site is one of several possibly related sites in the area. 

Another mortuary site, Leonard K (41AU37), was located nearby. This site 

contained only nine burials, along with some occupational features. The burials 

proved dUficult to assodate with Emest Witte, but grave indusions Unked one 

burial witii Group 2 (HaU, 1981:111). 

Nine-himdred meters northwest of Emest Witte Ues the Littie Bethlehem 

(41AU38) site (HaU, 1981:115). It was an occupational site that contained no 

burials or evidence of human remains. Based on an assessment of the artifact 
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assemblages recovered there, the site is thought to date to the Late Prehistoric 

(HaU, 1981:126). 

Previous Paleopathological Investigations of 
the Emest Witte Site 

The first assessment of the hvm\an skeletal remains from Emest Witte was 

preformed by Malina and Bramblett (1981). Their work consisted of a largely 

descriptive analysis of the samples from both Emest Witte and Leonard K. Their 

report induded a paleodemographic profile along with frequency tables of 

skeletal and dental pathologies. For the most part, this initial assessment did not 

use the biocultural model to place the burials within the archeological context of 

the site and the surrounding ecosystem. 

Since then, the skeletal sample from Emest Witte has been reassessed by 

other physical anthropologists. Jackson (1985-86) performed an inventory of the 

total skeletal population for the Texas Archeological Research Laboratory. Age 

and sex assessments were cross-checked with the notes of Malina and Bramblett 

(1981), but there was Uttle paleopatiiological analysis. PoweU (1987,1989) 

included the remains from Groups 3 and 4 within an assessment of several Late 

Prehistoric mortuary sites along the GuU Coast and the inland portion of the 

GuU Coastal Plain. DockaU (1997) reassessed the Late Archaic Group 2 remains 

using a biocultural, population-based approach. She compared Group 2 to 

several other cemeteries on the Texas GuU Coastal Plain, most notably Morhiss, 

a contemporary site located in Victoria Coimty (DockaU, 1997). 

Other than the original assessment carried out by Malina and Bramblett 

(1981), the Group 1 remains have been largely ignored. This is most Hkely due to 

the rather poorly preserved state of the skeletons. However, the antiquity of the 

remains, coupled with the relatively large sample size, presents a unique 
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opportimity to learn more about the Uves of the people who inhabited the Texas 

GuU Coastal Plain so long ago. 

To understand the poor preservation of the Emest Witte remains, one 

must examine recent research conceming taphonomy. The taphonomy of 

himian remains is weU xmderstood, espedaUy by forensic sdentists and 

bioarcheologists (Mann et al., 1990; Hochrem, 1997; SledzUc, 1998). In regards to 

buried remains, the rate and effect of decomposition wiU be altered depending 

on the depth at which tiie body was buried (Mann et al., 1990). The hunter-

gatherers on the Texas GuU Coastal Plain may have dug burial pits with a sheU 

scoop of the Dinocardium robustum variety (Huebner and Comuzzie, 1992:124). 

One could asstmie that this would have led to a relatively shaUow burial pit. This 

would result in rather rapid decay; the body would decompose to a skeleton in a 

matter of months (Mann et al., 1990). 

Further evidence of the shaUow inhumation of deceased individuals is 

found on the bones themselves. Many bony elements have been gnawed on by 

rodent activity. This wotdd indicate that the deceased individuals were buried 

suffidently close to the stirface for rodents to burrow down into the grave. 

Comparative Sites on the Texas GuU Coastal Plain 

Many cemetery sites have been discovered on the Texas GuU Coastal 

Plain that date to the Archaic time period (Story, 1985; HaU, 1995a; Patterson, 

2000). There is a wide variety in terms of size and character of the sites. Most 

originate from the Late Archaic (1500 BC to AD 100), but the forces that shaped 

Ufe and culture in that time period are thought to have their origin in the Middle 

Archaic (Story, 1985). Burial behavior did change after the Late Archaic, as 

evidenced by sites such as Blue Bayou (Huebner and Comuzzie, 1992) and 

MitcheU Ridge (RickUs, 1994). 
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There are few Middle Archaic cemeteries that have been discovered on 

the GuU Coastal Plam (Copas, 1984; Duke, 1981; HaU, 1995a). The earUest and 

largest Middle Archaic cemetery is represented by the Group 1 remains from 

Emest Witte, which is the subject of this report. Two other sites date to the 

Middle Archaic (HaU, 1995a), but their remains have received scant attention 

osteologicaUy, and therefore can only be compared to Emest Witte Group 1 m 

terms of population size and temporal simUarity. 

The Goebel site, excavated in 1959, is located approximately four mUes (6 

km) south of BeUviUe in Austin Coimty, Texas. Goebel is one of a number of 

sites in the area that show a long occupation sequence. Radiocarbon assays 

dated the site to 4530 ±80 to 2569 ±80 BC (Duke, 1981). The site mduded perhaps 

36 burials, not aU of which date to the Middle Archaic (HaU, 1995a). 

Another site with Middle Archaic burial components is PeUcert. This site is 

located in Wharton County, Texas, approximately five nules (8 km) from the 

town of Himgerford. Eleven burials were excavated along with evidence of 

occupation for a period of over 1000 years (Copas, 1984). A dart point found 

within one of the burials is of the Yarbrough type, which dates from the VUddle 

and Late Archaic. Four burials were found below the level of this point, 

suggesting an interment during the Middle, or possibly Late, Archaic (HaU, 

1995a). 

Despite the Middle Archaic assodation of Goebel and Peikert, they have 

not been subjected to an adequate osteological analysis. Therefore, Ernest Witte 

Group 1 wiU have to be compared to the Uterature conceming cemeteries of 

other time periods. Several population driven studies have been written 

conceming himian skeletal remains from cemetery sites on the GuU Coastal 

Plain (Comuzzie et al., 1986; Comuzzie, 1987; DockaU, 1997; Huebner and 
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Comuzzie, 1992; Vernon, 1989), and these must be reviewed in order to provide 

a basis for comparison. 

It is not the purpose of this report to review the Uterature on aU skeletal 

populations from the Texas GuU Coastal Plain. The Uterature conceming certain 

populations is reviewed becaiise of the type of research that was conducted on 

them. Each of the foUowing sites was subjected to a biocultural population 

approach that sought to examine health and adaptive success (see Table 1). As 

such, they offer a better basis for comparison than simple descriptive reports. 

For a spatial perspective of these sites, see Figure 1. The data from these sites 

wiU be compared to Emest Witte in Chapter 6. 

Morhiss (41VT1). This site is located m Victoria County, Texas, less than 

one mUe from the present streambed of the Guadalupe River (HaU, 1995a). It 

was excavated in 1932 and a total of 219 poorly preserved skeletons were 

recorded, of which 181 were curated at the Texas Archeological Research 

Laboratory (DockaU, 1997:42). Most of the human remains are thought to date 

to the Late Archaic (DockaU, 1997:46; HaU, 1995a). 

DockaU (1997) performed an assessment of the Morhiss remains and 

compared them with Group 2 at Emest Witte as part of her dissertation. The 

project took a population and comparative approach, the goal being to provide a 

dearer picture of hunter-gatherer adaptation during the Late Archaic. DockaU 

(1997:283) conduded that the Late Archaic peoples of the GuU Coastal Plain were, 

in general, weU-adapted to their environment. 

Crestmont (41WH39). The cemetery site of Crestmont is located in 

Wharton County, roughly 28 nules to the south of Emest Witte. Radiocarbon 

assays and cultural artifacts date the burials to the Late .Archaic (Vernon, 1989:3). 

The site yielded approximately 31 individuals, which were assessed by Vernon 

(1989). The remains showed a high rate of pathology and nutritional stress, 
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leading to a diagnoses that the individuals interred there were in a poor state of 

healtii (Vernon, 1989). 

Blue Bayou (41VT94). Blue Bayou was found in Victoria Coimty, Texas, 

approximately seven rrdles south of the dty of Victoria (Huebner and Comuzzie, 

1992:1). The bioarcheology of the site was performed by Comuzzie (1987) as the 

subject of a Master's thesis. The site, which dated to the Late Archaic and Late 

Prehistoric time periods (Huebner and Comuzzie, 1992), contained some 40 

individuals (Comuzzie, 1987:107). 

Comuzzie (1987) foimd that the people of Blue Bayou were robust and 

sexuaUy dimorphic, reflecting good nutrition. Furthermore, inddences of both 

dental and skeletal pathologies were low. This led to the condusion that the 

individuals did not suffer from rampant disease or excessive metaboUc stress 

(Comuzzie, 1987:115). 

MitcheU Ridge (41GV66). This is an occupation and burial site on 

Galveston Island, Galveston County, Texas. Radiocarbon dates place the site's 

use from the Late Prehistoric to the Historic time periods (RickUs, 1994). A total 

of 55 individuals were recovered (PoweU, 1994:315). PoweU (1994:404) noted 

what he beUeved to be evidence of genetic admixture between aboriginals and 

Europeans. Based on inddences and locations of trauma, it was concluded that 

behavior and physical activities changed from the Late Prehistoric to the Historic 

time periods as a result of increased European contact (PoweU, 1994:404). 
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Mitchell 
Ridge 

Figure 1: The Location of Emest Witte and Other Cemetery Sites Mentioned in 
the Text 
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CHAPTERm 

PALEOPATHOLOaCAL CONDITIONS: EXPECTATIONS 

AND EXPLANATIONS 

In order to put the skeletal remains from Emest Witte into their proper 

biociiltural context, an understanding of specific pathologies is necessary. This 

chapter is not intended to give a review of all paleopathological conditions that 

one may observe in such a sample. Rather, only those skeletal and dental lesions 

that are expected to be observed in Groups 1,3, and 4 wiU be outlined. 

Paleopathological studies focus on the examination of skeletal lesions. In 

order to make sense of them, the osteologist must do two things: describe the 

lesion and diagnose it (White, 2000:383). The main question that must be asked is 

''what do the presence of these lesions mean to the health of the individual and 

the population from which he or she comes?" (Ortner, 1991). The bones and 

teeth of an individual, whether ancient or modem, can leave a record of specific 

life events. These events, including trauma and disease, can provide valuable 

information about the health of past peoples and populations (Bass, 1995:1; 

Goodman et al., 1988; Larsen, 1997:1; Powell et al., 1997; Renfrew and Bahn, 2000: 

421; Steele and Bramblett, 1988:4; White, 2000:381). 

In order to properly describe and diagnose a lesion, it is necessary to learn 

what they are and how they manifest themselves. The following text is a 

description of specific lesions that were anticipated in the skeletal sample from 

Emest Witte. These lesions should be consistent with the health model of 

himter-gatherers put forward by Armelagos (1991) and otiiers (Howell, 1976; 

Goodman et al., 1988; Swedlund and Armelagos, 1976). According to this model, 

forager groups are characterized by a low frequency and low occurrence of 

pathological conditions. Additionally, the paleopathological conditions should be 
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comparable to that reported in published reports from other cemeteries on the 

Texas Gulf Coastal Plain. 

Relating a lesion to a specific disease is often difficult because of the limited 

physiological reaction of bone to sbress. When a bone imdergoes stress, three 

things may happen. First, bone may be resorbed by osteoclastic cells. 

Osteoclasts are the cells responsible for the resorption of bone tissue (Frost, 1985; 

White, 2000:27). Second, bone may be deposited by osteoblastic activity, which is 

responsible for the laying down of new bone tissue (Frost, 1985; White, 2000:27). 

Lastly, osteoclasts and osteoblasts may both add bone and take it away, but not 

in a normal pattem (Ortner, 1991; Ortner and Putschar, 1985:38; Steele and 

Bramblett, 1988:15). 

Keeping this in mind, the diagnoses of specific diseases is dependent on 

the pattem and type of lesions that are manifested. Certain disorders will leave a 

specific mark on the skeleton (Ortner and Putschar, 1985:37), and it is up to tiie 

paleopathologist to identify these pattems. Should no pattem be recognizable, it 

may be necessary to simply describe the lesion and record it as a nonspecific 

pathology. 

The frequency of individuals in a population affected by disease forms the 

baseline of information from which interpretations of health status can be made. 

However, the paleopathologist can only report on the prevalence of a disease, 

not its incidence. This is due to the fact that some pathogens will kiU the host 

before skeletal lesions have time to develop (Larsen, 1997:64). Many diseases, 

like acute viral infections, will leave no trace on the skeleton (Ortner, 1992). Since 

such information is not available in the archeological record, incidence is 

impossible to calculate (Larsen, 1997:64). 
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Skeletal Pathologies 

Infectious Disease 

The analysis of skeletal lesions resulting from infectious disease on 

prehistoric himian skeletal material offers the osteologist an insight into the 

interplay between disease, diet, ecology, sodal stmcture, settiement pattem, 

plant and animal domestication, warfare, sanitation level, immimological 

resistance, and psychological stress (Kelley, 1989; Larsen, 1997:64). Ortner and 

Putschar (1985:104) claim that infectious disease are the single greatest threat to 

life of prehistoric infants and children. But this does not mean that adults are 

immime. Of people surviving to adulthood, many wiU die of infectious disease, 

whether it be direct or indirect (Ortner and Putschar, 1985:104). 

Evidence for infections are commonly foimd on prehistoric skeletal 

remains, but it should be kept in mind that the resulting lesions are primarily 

caused by chronic, rather than acute, episodes (Kelley, 1989; Ortner, 1991). Most 

examples of infectious disease will be nonspecific and cannot be diagnosed, 

although they are caused by various kinds of microorganisms, such as 

Staphylococcus (Goodman et al., 1984). 

There are a host of biological and environmental factors that influence the 

prevalence of infectious lesions foimd in prehistoric skeletal samples. When an 

individual is infected by an organism, there are three ways in which a bone can 

become involved. First, the infection can spread from its primary source to 

skeletal elements via the blood stream. Second, an injury (such as a penetrating 

wound) can leave a bone open to direct infection. Third, a localized soft tissue 

infection can be so severe that it spreads to the underlying bone (Aufderheide 

and Rodriguez-Martin, 1998:179). 

Nonspecific reactions on bone are referred to as periostial reactions and 

osteomyletis (Goodman et al., 1984). Periostitis is defined as inflammation of the 
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periosteimi. This reaction can occur in three ways: by extension of infected 

adjacent soft tissue to the bone, as part of a generalized disease, and by 

involvement of the surface of the bone from osteomyletis. It should be noted 

that periostitis may not always be the result of an infection; it can also be caused 

by trauma, hemorrhage, or chronic skin ulcers (Aufderheide and Rodriguez-

Martin, 1998; Ortaier and Putschar, 1985). 

In modem clinical practice, periostitis is relatively rare. Yet, in 

archeological contexts, undifferentiated, nonspecific periosteal lesions of long 

bones are rather common (Ortner, 1991). The primary reason may be that the 

periosteal reaction is part of a larger, more specific disease process which can be 

readily diagnosed and treated in a living patient. In an archeological context, soft 

tissue indicators will likely be absent, leaving a lesion that cannot be specifically 

diagnosed (Ortner and Putschar, 1985:131). 

Periostitis in long bones in archeological samples is frequentiy found in 

the tibiae (Ortner and Putschar, 1985:132), especially in prehistoric North 

American populations (Ortner, 1991; Steele and Bramblett, 1988:241). The 

reasons for this are not weU known, but it may be due to the fact that the 

anterior portion of the tibia is near the surface of the skin, which leaves it 

vulnerable to direct trauma (Ortner and Putschar, 1985:132). 

Osteomyletis is an combination of inflammation of the bone (osteitis) and 

the bone marrow (myelitis) by pus producing bacteria (Aufderheide and 

Rodriguez-Martin, 1998). Severe osteomyletis and osteitis are caused by the 

spread of Staphylococcus and Streptococcus microorganisms. Depending on the 

virulence of the microorganisms and/or host resistance, the reaction may be 

localized and acute or chronic and systematic (Goodman et al., 1984). 

In many archeological populations, and the Emest Witte population is no 

different, diagnoses of specific infections can be problematic (Ortner and 
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Putschar, 1985:131). In general, hunter-gatherer populations are believed to 

have been largely free of the infectious contagious diseases that have ravaged 

himian populations since the origins of agriculture (Kelley, 1989). However, 

foragers would have been affected by infections of a chronic, endemic nature 

(Cockbum, 1971), such as parasitic infections and zoonoses (Kelley, 1989). 

Treponematosis. Non-specific periostitis has been recorded at numerous 

sites along the Texas Gulf Coastal Plain (Comuzzie, 1987; Comuzzie et al., 1986; 

Copas, 1984; Dockall, 1997; Goldstein, 1957; Huebner and Comuzzie, 1992; Hole, 

1988; Jackson et al., 1986; Malina and Bramblett, 1981; Miller, 1991; Vemon, 1989; 

Wilkinson, 1973). Some studies have suggested that the pattems of infection are 

indicative of possible endemic treponematosis (Dockall, 1997:111; Dockall and 

Steele, 1995; Goldstein, 1957; Jackson et al., 1986). 

Treponematosis is a chronic or subacute infection caused by 

microorganisms called spirochetes of the genus Treponema. The infection is 

divided into four types: pinta, yaws, bejel (nonvenereal syphilis), and venereal 

syphilis. At present it is undear whether these diseases are caused by different 

bacterial spedes or if they are simply different clinical manifestations of the 

spedes Treponema pallidum (Aufderheide and Rodriguez-Martin, 1998:154). 

The origins of syphilis are somewhat of a controversy (Baker and 

Armelagos, 1988; Stirland, 1994). Baker and Armelagos (1988) have suggested 

that it has a North American origin, where it would have existed as a congenital 

disease. The theory is that the bacterium was carried back to the populations of 

the Old World (after 1492), who had no previous experience with the disease, 

and it quickly differentiated into several forms (Baker and Armelagos, 1988). 

Skeletal evidence for a New World origin for syphilis has been found in a 

variety of archeological populations (Baker and .Armelagos, 1988). Some of the 

earliest published reports of prehistoric syphilis in North .A.merican have come 
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from Texas (Goldstein, 1957). Evidence for the prehistoric presence of congenital 

syphilis on the Texas Gulf Coastal Plain have been reported in skeletal samples 

from Callo del Oso Qackson et al., 1986), Mitchell Ridge (Powell, 1994), Pahn 

Harbor (Comuzzie et al., 1986), Caplen, Jamaica Beach, Harris County Boys' 

School, Crestmont (Dockall and Steele, 1995), Morhiss, and Emest Witte Group 2 

(Dockall, 1997:116-117). 

Traimia 

A very important portion of trauma analysis is determining when an 

injury occurred in relation to the death of the individual. Traditionally, the 

timing of traumatic episodes has been divided into three categories: 

antemortem, perimortem, and postmortem (GaUoway et al., 1999; Nafte, 

2000:118). Antemortem trauma occurs well before the death of the individual. 

To be classified as such, injuries must show some sign of healing. Generally, this 

occurs around 13 days after injury (Sauer, 1998). Perimortem trauma are injuries 

that occur at or near the time of death. This interval actually overlaps the 

antemortem and postmortem periods. Postmortem trauma are fractures that 

occur after death (Galloway et al., 1999; Sauer, 1998). The anthropologist may 

often have difficulty in differentiating between peri- and postmortem injuries 

(Galloway et al., 1999; Nafte, 2000:121; Sauer, 1998). 

Traumatic injuries are frequently encountered pathologies in archeological 

samples (Ortner and Putschar, 1985). Most cases of trauma are the result of 

''violent encounters with environmental hazards" and "inter- and intraspedes" 

conflicts (Merbs, 1989). The type of trauma can give an idea as to the kind of 

injury that caused it (Mays, 1998:162); therefore, the study of traumatic injury can 

provide information about the economy, environment, occupation, and level of 

violence in a given population (Merbs, 1989). It is best to look at "trauma in the 
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broader context of human behavior, such as circumstances that produce trauma, 

the effects on the individuals and populations, and medical efforts to heal the 

results of traumatic stress" (Merbs, 1989). Using a population perspective, it may 

be possible to assess the effect of violence on specific members of sodety, such as 

women (see Wilkinson and Van Wagenen, 1993). 

Ortner and Putschar (1985) categorized trauma into eight categories: 

fractures, dislocation (luxation), deformation, scalping, mutilation, trephination, 

traumatic problems resulting from pregnancy, and sindpital T mutilation. For 

the purpose of this thesis, traumatic injuries will indude fractures, dislocations, 

and/or wounds. 

Fractures are defined as a "discontinuity or or crack in skeletal tissue, with 

or without injury to overlying soft tissues" (Aufderheide and Rodriguez-Martin, 

1998:20). Fractures most often occur as the result of loading (the application of 

force to a bone) beyond the ability of the bone to tolerate alteration in shape. 

These forces indude compression (or squeezing of bone), tension ("pulling 

apart")/ shearing (tearing tissue apart by sliding some portions across one 

another), rotation (shearing combined with twisting), and bending (a 

combination of both compressive and tensile forces (Galloway, 1999:46-48). 

When a bone is fractured, it usually results in a rupture of the blood 

vessels in the bone marrow and periosteum, and at times in the adjacent muscle 

tissue. The result is a hematoma surrounding the injury. The normal healing 

process involves several overlapping stages. First, the blood of the hematoma 

coagulates six to eight hours after the inddent. Next, the blood dot becomes 

organized with yoimg connective tissue and is then slowly transformed into a 

fibrous callus, which is replaced by a secondary bone callus by the third week of 

healing. Lastly, the affected bone goes through functional reconstruction 

(Aufderheide and Rodriguez-Martin, 1998:21; Merbs, 1989:163). The healing of 
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fractures can be affected by age, adequacy of blood supply, fracture type, bony 

element, interposition of soft tissue, and type of bone (Aufderheide and 

Rodriguez-Martin, 1998:21). 

A healing fracture may undergo several complications. A fracture can 

take an extended time to repair itself (delayed healing) due to soft tissue injury, 

shock, hemorrhage, fat embolism, secondary infectioiv and/or cardiac and 

pulmonary problems. Another complication, pseudoarthritis, may develop 

when the bone ends do not unite and are joined by only fibrous tissue, creating a 

false joint. A bone may be poorly aligned when it heals, resulting in bone 

shortening. In some cases, secondary infections can lead to osteomyletis. 

Another potential problem is one of insuffident blood supply to the fracture. 

This may cause the bone around the fracture to be die and be resorbed 

(avascular necrosis of bone). Damage to the nerves (neuropathy) may result in a 

reduction of pain that encourages use of the bone, retarding the healing process. 

Lastiy, fractures to joint surfaces may lead to articular changes, the result of 

which could be severe degenerative joint disease and possibly ankylosing of the 

affected joint (Aufderheide and Rodriguez-Martin, 1998:21-22; Lovell, 1997). 

If for no other reason, it is in the best interest of a population to ensure 

that an injured person returns to a good state of health and can contribute to the 

economic life of the community (Larsen, 1997:152). Therefore, treatment of 

fractures may be observed in prehistoric skeletal samples. Bohler (1935:566 in 

Ortner and Putschar, 1985:69) listed three laws for the treatment of fractures: the 

bone must be repositioned into its proper alignment, it must be immobilized, 

and the limb affected by the fracture must be exerdsed for good circulation and 

muscle tone. While it may be assumed that poorly healed fractures received no 

medical treatment, it is not necessarily the case that a well-healed fracture is the 
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result of said treatment, as evidenced by the rate of well-healed fractures in wild 

apes (Merbs, 1989:166). 

Dislocations (luxations) are defined as a "complete and persistent 

displacement of the articular surfaces of a joint's bones with partial or complete 

capsular and/or ligament rupture" (Aufderheide and Rodriguez-Martin, 

1998:25). The term subluxation is identified as identical changes but of a lesser 

degree. The seriousness of a dislocation is dependent on the joint involved, and 

its degree and duration (Aufderheide and Rodriguez-Martin, 1998:25; Lovell, 

1997). In an archeological context, an example of dislocation must persist to 

point that it causes a permanent change in the skeleton. Therefore, subluxation 

will rarely be identified. Evidence of dislocation wiU be most commonly found in 

those areas of the skeleton where anatomy makes spontaneous correction of 

luxation difficult (Ortner and Putschar, 1985:85). 

Wounds are defined in this thesis as fractures resulting from dart points, 

other bladed instruments, and blunt force trauma. Marks made on bone from 

sharp instruments generate a perforating, often conical puncture. Hat-bladed 

weapons produce a v-shaped groove (Aufderheide and Rodriguez-Martin, 

1998:27). Blunt force trauma is damage inflicted via a number of different forces. 

It can be caused by fists, sticks, and dubs. Therefore, the area of impact is often 

relatively large (Galloway, 1999). 

Within the literature, trauma found in the skeletal populations from the 

Texas Gulf Coastal Plain have often been put into the context of interpersonal 

conflict (Hall, 1981,1988b; Patterson, 1988; Story, 1985). Despite this, the overall 

rates of trauma among Archaic peoples along the Texas Gulf Coastal Plain are 

relatively low (Dockall, 1997:151). Most inddences of fractures seem to be of the 

acddental variety, since they most commonly affected bones are of the hands 

and feet (Dockall, 1997:156). 
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Degenerative Joint Disease (DJD) and Osteoarthritis 

Some researchers consider degenerative joint disease and osteoarthritis to 

be one and the same Qurmain, 1977; Aufderheide and Rodriguez-Martin, 

1998:93). However, osteoarthritis, also referred to as osteophytosis, is found in 

synovial joints, primarily in the spinal column (Rogers and Waldron, 1995:32). 

Osteoarthritis (osteophytosis) occurs when degeneration of the joint cartilage 

results in new bone formation around the joint surface (Rogers and Waldron, 

1995:35). Irritation from contact between vertebral bodies stimulates the 

periosteum to form nodules of new bone (osteophytes). These osteophytes can 

reach a size great enough to cause ankylosing of the spinal column. The 

involved locations are most often the lower cervical (C5-C6), lower thoradc (T8-

T9), and the lower lumber (L4-L5). This condition is also frequentiy assodated 

with pitting and porosity (Aufderheide and Rodriguez-Martin, 1998:96). 

Degenerative Joint Disease (DJD) is a "non-inflammatory, chronic, 

progressive pathological condition characterized by the loss of joint cartilage and 

subsequent lesions resulting from direct interosseous contact within diarthrodial 

joints" (Aufderheide and Rodriguez-Martin, 1998:93). The condition is slowly 

progressive, and significant bone changes are preceded by years of modifications 

of the articular joint cartilage (Ortner and Putschar, 1985:419). It is usually 

detectable during the fourth decade of Hfe and is not gender specific 

(Aufderheide and Rodriguez-Martin, 1998:93). 

The most commonly affected joint is knee, followed in decreasing 

frequency by the metatarasophalangeal joint, the hip, shoulder, elbow, 

acromiodavicular joint, and the sternoclavicular joint (Ortner and Putschar, 

1985:419). The prindple features of DJD include the loss of joint cartilage, bone 

remodeling that produces new bone formation at the bone margins (called 
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"osteophytes"), ebumation (a smooth, shiny surface on the articular facets 

caused by bone to bone contact), and a fibrotic, thickened capsule (Aufderheide 

and Rodriguez-Martin, 1998:94). Regardless of the severity of the case 

ankylosing does not occur in DJD (Ortner and Putschar, 1985:420). 

DJD is a rather complex disorder, and it is believed to result from repeated 

mechanical stress to joints. Other factors such as age, sex, genetics, obesity, 

lifestyle, trauma, and climate have also been suggested as contributing factors 

(Jurmain, 1977). As a result, DJD can seldom be attributed to a specific task. 

Rogers and Waldron (1995:105) have stated that it is not prudent for osteologists 

to correlate DJD with occupation or activity pattems due to its complex nature. 

However, inferences can be made conceming activity pattems and DJD when 

comparing one population with another. Yet in even in this case, it should be put 

in terms of probabilities and not certainties (Rogers and Waldron, 1995:107). 

Nutritional Defidency Disease (Porotic Hyperostosis) 

Researchers have utilized a number of specific skeletal lesions that are 

indicative of nutritional defidency (Palkovich, 1987; Stuart-Macadam, 1989). 

Nutrition is a vital factor in the interrelationship between a population and its 

environment (Stuart-Macadam, 1989). However, nutritional status is more a 

complex concept than simply looking at what is eaten. Nutritional status is the 

state resulting from the balance between the intake of nutrients and the 

expenditure of nutrients of an organism (Goodman, 1994). 

Anemia, broadly defined, is a below normal reduction of the 

concentration of red blood cells (hemoglobin). Iron defidency anemia is one of 

several varieties. It develops when there is an insuffident supply of iron for the 

newly formed red blood cells in the bone marrow. The cells become pale in 

color and small in size (Stuart-Macadam, 1989). 
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Even in the modem age, iron defidency is the most common nutritional 

defidency in the world (Ryan, 1997; Wright and Chew, 1999). Among children, 

iron defidency has been assodated with delays in cognitive, mental, and motor 

development. Furthermore, it has been linked to an increased risk of infectioi\s 

or chronic disease (Ryan, 1997). 

In archeological samples, iron defidency is usually assodated with two 

distinct skeletal lesions: porotic hyperostosis and criba orbitalia (Stuart-Macadam, 

1988; Aufderheide and Rodriguez-Martin, 1998:350; Wright and Chew, 1999). 

Porotic hyperostosis was defined by Angel (1966) to describe bone lesions of the 

skull affecting the outer table of bone and the inner table, or diploe. The 

normally smooth surface of the outer table is pierced by small holes of varying 

size and frequency, and the diploe becomes thicker. The lesions are usually 

symmetrical and occur mainly on the ocdpital, parietals, and frontal bones. 

Criba orbitalia is the manifestation of porotic hyperostosis within the bones of 

the eye orbits. (Stuart-Macadam, 1992). The lesion is also an indicator of iron-

defidency anemia, but it is generally more common, and is therefore believed to 

be a more sensitive indicator (Aufderheide and Rodriguez-Martin, 1998:350). 

Skeletal manifestations of iron defidency anemia peak during the first 

year of life. However, the highest peak of iron-defidency stress is aroimd 2-3 

years (Palkovich, 1987). Infants require more iron than older individuals due to 

their growth and development (Wright and Chew, 1999), but porotic 

hyperostosis has been observed in adults in archeological populations (Stuart-

Macadam, 1987). 

As reviewed by Cohen and Armelagos (1984) iron defidency anemia is 

thought to be more common among agricultural populations than hunter-

gatherers. In the American Southwest, porotic hyperostosis thought to be due 

to an over reliance on com in agriculturalists. However, hunter-gatherers would 
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have been susceptible to anemia caused by parasites. Intestinal parasites take 

iron from the blood stream for their own use. If the parasitic load is high 

enough, the host can suffer iron defidency even though their diet has adequate 

amoimts of the mineral (Reinhard, 1992). 

Porotic hyperostosis and criba orbitalia have been previously noted 

within the skeletal samples from inland areas of the Texas Gulf Coastal Plain 

(Dockall, 1997). The disorder has been recorded at Blue Bayou (Comuzzie, 1987; 

Huebner and Comuzzie, 1992) Crestmont (Vemon, 1989), Morhiss, and Emest 

Witte Group 2 (DockaU, 1997). 

Neoplastic Disorders 

A neoplasm (literally 'new growth') is defined as "a mass of localized 

tissue growth whose cellular proliferations is no longer subject to the effects of 

normal growth-regulating mechanisms" (Aufderheide and Rodriguez-Martin, 

1998:371). The amount of growth autonomy shown by a neoplasm can vary 

greatiy. Some neoplasms form a small mass of tissue that neither destroys cells 

nor migrates to other parts of the body. These are known as benign neoplasms. 

Others are not held by conventional physiological restrictions and destroy 

surrounding normal tissues. Cells from them can travel via the blood stream 

and establish new growths at new locations. These are malignant neoplasms, 

also called cancers (Aufderheide and Rodriguez-Martin, 1998:371). 

Benign neoplasms include osteomas, a small bony growth that peaks in 

frequency during the fourth and fifth decades of life. They often appear as a 

small bump or "button" on the outer surface of a bone. These slow forming 

lesions are usually found on the outside table of bone, and very often affect the 

skuU (Aufderheide and Rodriguez-Martin, 1998:375). 
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Osteochondromas (or cartilaginous exostoses) are the most common of 

the benign neoplasms. The tibia and femur are usually the most commonly 

affected bony element, but an osteochondroma can form on any bone that 

develops endochondraUy. The tumor "begins dose to the growth cartilage with 

a faulty differentiation on the inner layer of the periosteum into cartilage" 

(Ortner and Putschar, 1985:371). The cartilage then ossifies. A small fraction of 

osteochondromas (>3%) become malignant (Aufderheide and Rodriguez-Martin, 

1998:381). 

Another form of neoplasm are external auditory exostoses. These benign 

tumors are described as "firm, sessile, multinodular bony masses which arise 

from the tympannic ring of the bony portion of the external auditory canal" 

(DiBartolomeo, 1979). The lesions are spheroid or oval in shape, differentiate in 

size, and typically affect only adolescents and adults (Velasco-Vazquez et al., 

2000). The exact etiology of the disorder is unknown (DiBartolomeo, 1979; 

Kennedy, 1986; Manzi et al., 1991). However, it has been linked to repeated 

exposure to cold water (DiBartolomeo, 1979; Kennedy, 1986; Manzi et al., 1991; 

Velasco-Vazquez, 2000). Kennedy (1986) has reported that auditory exostoses 

are most common between 30° and 45° north or south latitude. There is a less 

common occurrence of the disorder below the 30° latitude line (Kennedy, 1986). 

Other hypothesized causes of auditory exostoses include chronic infection or 

inflammation, genetics, and mastication stress (see Aufderheide and Rodriguez-

Martin, 1998:255). 

Malignant neoplasms, such as multiple myeloma and metastic carcinoma 

can also be found in past populations. Multiple myeloma is largely a disease of 

the elderly. The most commonly affected bones are the vertebrae, pelvis, ribs, 

major long bones, stemum, and the skull (Aufderheide and Rodriguez-Martin, 

1998:388). The original lesion arises in the part of the skeleton that contains 
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hemopoietic bone marrow. The initial lesion may remain localized for years, but 

it will ultimately spread to other areas of the body. In most afflicted bones the 

solitary lesions create a punched out, lytic defect with littie or no condensation of 

bone (Morse et al., 1974). Most lesions are spherical in shape and range from 3 to 

10 millimeters in diameter. Individual lesions are rare, except for the original 

defect (Ortner and Putschar, 1985:264). In an archeological specimen diagnoses 

would be dependent on the nature and spread of the lesions. Discreteness of the 

individual lesion and an extensive distribution would favor myeloma (Morse et 

al., 1974). 

Mestastic cardnoma is very similar to multiple myeloma in terms of its 

affect on the skeleton, since the two malignant neoplasms have a similar etiology 

(Rotiieschild et al., 1998). According to Rotheschild et al. (1998) distinguishing 

between metastic cardnoma and multiple myeloma is difficult, but may be done 

by examining the size and shape of the lesion. Multiple myeloma may be 

identified by sphere-shaped, space-occupying, trabeculae-effadng lesions 

(Rotheschild et al., 1998). 

Dental Pathologies 

Many dental diseases are the result of the diet of the individual. Other 

defects can be the result of childhood stress or infections (Mays, 1998:146). The 

dentition itself has a distinct anatomy and physiology from the rest of the 

skeleton, and is more likely to survive in the archeological record. Therefore, 

teeth are vitally important to the study of the skeletal remains of past peoples 

(Hillson, 1996:1; Larsen and KeUey, 1991). 

This is espedaUy true of remains like those recovered at the Emest Witte 

site. Due to their poor preservation, the analysis that can be performed on bony 

elements is limited. However, since teeth are more likely to survive, they can 
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provide a wealth of information that might otherwise be missed. Dental 

pathologies encountered in the sample induded enamel hypoplasias, dental 

caries, calculus, periodontal disease, and dental abscesses. Dental wear was also 

encountered, but it was regarded as a natural Ufe process instead of a 

pathological condition. 

Dental Wear 

Dental wear is, in general, a destructive process that can lead to specific 

pathological conditions (Comuzzie and Steele, 1989). Wear on human teeth is 

determined by the complex interactions between dental and masticatory 

functions, cultural factors, and non-masticatory functions (Richards and MiUer, 

1991). As a result, tooth wear varies greatly between human populations 

(Larsen, 1997:241; Smitii, 1984). 

Wear is usuaUy divided into two components: abrasion and attrition. 

Abrasion is the result of contact between the tooth and food or other foreign 

objects. Attrition is caused by tooth on tooth contact (BrothweU, 1981: 71; 

Larsen, 1997:247). 

The process of wear begins with the loss of occlusal enamel, which is then 

foUowed by the wearing down of the dentin. In extreme cases, wear can result 

in the complete loss of crown height and a reduction in tooth size (Hillson, 

1996:56; Larsen, 1997:248). Furthermore, severe wear can result in the lingual 

tUting of molars, in an attempt to enlarge the occlusal surface (Comuzzie and 

Steele, 1989). 

In most hunter-gatherer groups, the pattem of molar wear is a flat, fairly 

even reduction of the occlusal surface. When the transition from foraging to 

farming took place, a new from of dental wear emerged. Molar wear changed 

to a more obUque, uneven pattem. This is thought to be the result of a change in 
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diet from coarse, hard to chew foods to softer, more elaborately processed foods 

(Smith, 1984). 

Enamel Hypoplasias 

Enamel Hypoplasias are defidendes in the enamel thickness of a tooth 

due to a disruption of ameUoblastic activity, or tooth formation (Goodman et al., 

1980). It appears as irregular horizontal Unear grooves or pits in the surface 

enamel of a tooth, often observed on the labial or buccal aspect of the crown 

(Lukacs, 1989). 

There are several causes of enamel hypoplasias. Among these are poor 

diet, infectious disease, trauma, exposure to toxins, and genetic deformities 

(Schultz et al., 1998). Whatever the cause of the defect, the marker is interpreted 

as evidence that an individual survived a stressful condition (Goodman, 1991), 

although this view has its detractors (Neiburger, 1990). Macroscopic analysis can 

provide a lasting and retrospective record of stress during chUdhood, from birth 

to about 13 years of age (Lukacs, 1989). 

Caries 

Dental caries is a "destruction of enamel, dentin, and cement resulting 

from add production by bacteria in dental plaque, ultimately leading to the 

formation of a cavity in the crown or root surface" (HUlson, 1996:269). Because 

of the bacterial component in the formation of caries it is considered an infectious 

disease (Lukacs, 1989). This bacteria is mostiy made up of members of the 

Streptococcus famUy (FliUson, 1996:276), which forms a gelatinous mat (plaque) 

on specific sites on the tooth (Lukacs, 1989). The factors that lead to caries are 

several, and can be divided into two groups. The first, essential factors, include 

tooth surfaces exposed to the oral environment, the presence of bacteria, and 
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diet. The second, modifying factors, indude those that affect the size and 

distribution of lesions, such as tooth morphology, developmental defects, 

disease, age, heredity, and periodontal disease (Larsen et al., 1991). 

The primary cause of dental caries has been linked to diet. Carbohydrates 

(starches and sugars) have been shown to be cariogenic, whUe proteins and fats 

generaUy are not, except for mUk (HiUson, 1996:278-279). The ultimate 

consequence of the disease is cavitation, and eventuaUy, pulpal disease. In severe 

cases, infections arising from carious lesions can spread to the sinus cavities and 

cause death (Larsen et al., 1991). 

Calculus 

Dental Calculus is defined as the mineralization of bacterial plaque 

(BrothweU, 1981:159; Lukacs, 1989). The mineral is put down by plaque fluid, yet 

is ultimately derived from saUva. It most often accumulates at the sites closest to 

the saUvary ducts: lingual surfaces of anterior teeth and the buccal surfaces of the 

posterior teeth (HUlson, 1996:255). Plaque has to be present in order for calculus 

to form, but thick mats of plaque do not necessarily lead to large calculus 

formations. Mineralization is dependent the extent of plaque and other factors, 

such as poor oral hygiene and/or consumption of carbohydrates (HUlson, 

1996:259). 

Periodontal Disease 

There are four main types of periodontal disease: prepubertal, juvenUe, 

rapidly progressive, and adult periodontis (FlUdebolt and Molnar, 1991). Of 

these three, only the latter was observed at Emest Witte. Future references to 

periodontal disease wiU therefore pertain only to the adult variety. 
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Periodontal disease is characterized by resorption of alveolar bone due to 

an extension of bacteriaUy driven gingival inflammation (Qarke, 1990; HUdebolt 

and Molnar, 1991). Bone loss manifests itself in two ways: horizontal and 

vertical. Horizontal loss is a simultaneous loss in height of aU bone around the 

tooth roots. Vertical loss is localized around an individual tooth or teeth, 

forming a defect surroimded by normal alveolar bone (HiUson, 1996:253-264). 

Like many pathological conditions, it can be affected by postmortem 

conditions. Addic soUs, poor excavation, deaning, or curating can cause damage 

to the alveolar bone. These changes can obscure the extent of periodontal 

disease and make measurements difficult or impossible (liUdebolt and Molnar, 

1991). 

Should alveolar bone loss become great enough, support for the teeth is 

eventuaUy lost and exfoUation (loss) occurs (Larsen, 1997:78). Known commonly 

as antemortem tooth loss (AMTL), it can also be caused by caries and excessive 

dental wear (Hartnady and Rose, 1991). Once a tooth is gone, the soft tissue 

heals and the tooth socket remodels, or "fUls in" (Larsen, 1997:78). 

Abscesses 

Dental abscesses are caused when a tooth is subjected to exposure of the 

pulp chamber through dental wear or carious lesions, and it produces an 

inflamed and/or necrotic pulp. This, in turn, causes infection of tiie periapical 

tissue and osteitis. This condition is recognizable when the process breaks 

through the outer bony surface (BrothweU, 1981:156; Lukacs, 1989). 

Most abscesses are caused by an accumulation of pus (BrothweU, 1981:156; 

HiUson, 1996:285). Pressure is reUeved by draining through the root canal. 

UsuaUy pus drains through tiie alveolar bone via a fistula (hole), which is often 
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found on the buccal side. A fistula may also form on the lingual side, in the nasal 

cavity, or through the maxiUary sinus (liillson, 1996:285). 

Non-Metaic Variation and Pseudopathologies 

Non-metaic variation 

Each human skeleton is different, whether is be due to size, shape, or the 

multitude of bumps, grooves, foramina, or textures that appear on bone. Most 

this variation is due to age, sex, and pathology, but some of it is idiosyncratic 

(White, 2000:426). These pecuUarities are coUectively put under the title of non-

metric variation. Non-metric variation is taken to mean any minor anomaly of 

skeletal anatomy that is not normaUy recorded by measurement (Mays, 

1998:102). Such non-metric variation can be mistaken for pathologies if the 

osteologist is not famUiar with them. 

Lambdoidal ossicles, also known as a suture bones or Wormian bones 

(Mann and Murphy, 1990:31), are very common in archeological samples. They 

appear as smaU bones formed around a suture line. If a suture runs from 

asterion to asterion (where the temporoparietal, temporocdpital, and lambdoidal 

suture meet) the superior squama is referred to as an inca bone. Inca bones may 

take several forms depending on their location and size (Steele and Bramblett, 

1988:42). 

Sometimes, a small depression may be observed on or above the extemal 

ocdpital protuberance. Known as a supra-inion depression, it is an uncommon 

to common finding. It is usuaUy caused by some form of cranial modification, 

although the exact etiology is unknown (Mann and Murphy, 1990:31). 

Pacchonian pits are found witiiin tiie endocranium, espedaUy on the 

parietals. These pits result from erosion of the inner table of the cranium due to 

enlargement and ossification of archnoid granulations that filter cerebrospinal 
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fluid. The resulting lesions are usuaUy smaU (>5mm) and become larger with age 

and, possibly, disease (Mann and Murphy, 1990:34). 

The dentition can also be subject to non-metric variation. In regards to 

Emest Witte, some of these features indude enamel pearls and peg-shaped 

molars. On some teeth a separate nodule, or "pearl" of enamel may appear on 

the root surface. Pearls are often assodated with enamel extensions (HiUson, 

1996:98). Peg-shaped molars usuaUy affect the third molar. It is generaUy 

lacking the usual crown morphology of normal molars. If the tooth is lost post

mortem, the abnormaUty can be identified by the size and shape of the socket 

(Tumer et al., 1991). 

Pseudopathologies 

One problem that a paleopathologist faces is the question of whether a 

mark or tissue change on the surface of a bone is a bona fide pathological lesion 

or the result of a post-mortem process. If it is the result of a post-mortem 

process, then the "lesion" is referred to as a pseudopathology (Aufderheide and 

Rodriguez-Martin, 1998:11). Pseudopathologies arise from two different sources. 

One is related to the burial environment and the other to careless archeology 

(Ortner and Putschar, 1985:44). Often an archeologist wiU only become aware of 

the presence of bone when his or her metal excavating tool strikes it. Novices 

may dig with too much vigor, resulting in chipped, scraped, or fractured bones. 

In many cases, the lack of a patina on the mark wiU betray its recent, post

mortem cause (Aufderheide and Rodriguez-Martin, 1998:15). 

AdditionaUy, pseudopathologies wiU be caused by the normal taphonomic 

process. After death, the body becomes the target of a Utany of scavengers that 

can cause severe damage to a skeleton (Mann et al., 1990). Not only can bones 

be damaged by carnivores such as coyotes, wolves, and dogs, they can also be 
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set upon by rodents. Rodents from mice to porcupines chew on bones, and then-

teeth leave a distinctive signature (White, 2000:413). 

Furthermore, plants can leave their mark. If an individual is not buried 

deep enough, roots may work their way across and within bones, causing 

fractures and surface grooves. These grooves may mimic blood vessel 

structures, but their pattem is recognizably different (Aufderheide and 

Rodriguez-Martin, 1998:16). Bones may be further fractured by freeze-thaw 

conditions (Aufderheide and Rodriguez-Martin, 1998:16), the shrink-sweU 

tendency of certain soU types, soU pH, and microorganisms (White, 2000:410). 
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CHAPTER IV 

MATERL\LS AND METHODS 

The skeletal remains from the Emest Witte site are currentiy curated at 

the Texas Archeological Research Laboratory (TARL) in Austin, Texas. In order 

to perform paleopathological analysis, the remains from Groups 1,3, and 4 were 

borrowed from the TARL coUections in March of 2000 and brought to the 

Forensic Anthropology Laboratory in the Department of Sodology, 

Anthropology, and Sodal Work at Texas Tech University, Lubbock, Texas. They 

were returned one year later after completion of the paleopathological 

assessment. The remains are contained within boxes that Ust the site, burial, and 

accession numbers. During the assessment, skeletons were referred to by burial 

and accession number. If a box contained more than one individual, then the 

burial number was given a suffix. For example, if Burial #43 contained four 

individuals, then each would be given the number 43a, 43b, 43c, and 43d. 

Nearly aU of the boxes representing Groups 1, 3, and 4 were borrowed 

from the TARL coUections. Only those boxes containing burials 68, 82, and 83 

were not obtained. These burials are not induded in the paleopathological 

assessment. However, they were assessed by the author at TARL and are 

induded within the paleodemographic analysis. These remains wUl not be 

referred to in regards to pattems of health and adaptation. They wiU only be 

included within the paleodemographic assessment to help determine the 

minimum number of individuals. 

Among those remains that were borrowed from the TARL coUections, an 

analysis of each individual was made using quaUtative and quantitative 

observations. Due to the state of preservation of the remains, following a 

uniform set of measurements and observations was problematic. Despite this, 
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the goal was to coUect as much information as possible. Methods for skeletal 

inventory and visual observations were based upon those suggested by Buikstra 

and Ubelaker (1994). 

Preservation of Skeletal Material 

Many archeological and bioarcheological reports conceming the skeletal 

samples from the Texas Gulf Coastal Plain bemoan the poor state of 

preservation of the remains (Steele and OUve, 1990). The burials from Emest 

Witte are no exception. Previous studies conducted by Malina and Bramblett 

(1981) and DockaU (1997) discuss the generaUy degraded condition of the 

skeletons. Their assessment, in this regard, is valid. However, the remains from 

the Emest Witte site were chosen for this thesis because of their bioarcheological 

significance. Preservation of the remairis may have been poor, but that should 

not detract from their importance. 

Using the method for categorizing preservation of remains devised by 

Gordon and Bmkstra (1981). This system uses five categories to describe skeletal 

preservation, with Category 1 remains representing "strong, complete bone" 

and Category 5 representing "Bone Meal/Ghost" (Gordon and Buikstra, 

1981:568-569). The Group 1 remains are coded as both Category 3 and 

Category 4 remains. Category 3 remains are "Fragmented Bone: Skeletal 

elements are generaUy cracked and fragmented. Most units are identifiable and 

reconstructable with copious labor and skUl....Articular ends of long bones, 

vertebrae, and other trabecular bone may not be reconstructable." Category 4 

remains are "severely fragmented and may not be recognizable. One cannot 

consistently coUect osteometric data or observe pathological changes. Non-

metric variants may be scored, but the battery of observations is frequentiy 
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incomplete. Determination of age at death and sex of adult skeletons may not 

always be possible" (Gordon and Buikstra, 1981). 

SpedficaUy, among the Group 1 remains, very few of the individual bony 

elements had survived fuUy complete, even in the most weU preserved 

skeletons. Most cranial elements were present to the point that sex estimations 

could be made, but the face was absent. Reconstmction of the cranial vault could 

have been possible, but was not carried out. Such reconstructions may have, in 

the long run, proven to be detrimental to future osteological studies. 

Furthermore, many of the remains were covered in a carbonate matrix. 

This matrix was granular, rough, and clung to bone. Any attempt to remove it 

would have resulted in destruction of the outer table, if not the entire bone itself. 

This carbonate matrix has been observed and commented by every researcher 

that has examined the Group 1 remains (DockaU, 1997:48; HaU, 1981; MaHna and 

Bramblett, 1981). 

Groups 3 and 4 were largely free of the carbonate coating, but the 

remains were also very fragmentary. Their overaU state of preservation, as far 

as completeness, was very simUar to the Group 1 remains. Most of the 

individuals are placed in Category 3 (Gordon and Buikstra, 1981). 

WhUe the poor preservation is a factor that interferes with standard 

osteological analysis, one should not assume that obtaining quaUty data is 

impossible. The lack of complete remains can be chaUenging in terms of 

recording data, but the individuals at Emest Witte can yield specific data. An 

assessment of health and the adaptive success of the population requires very 

careful examination of the fragmentary skeletal elements. As a result of their 

state of preservation and condition assessments may be less accurate. 

Nevertheless, these assessments should provide a greater insight than no 

assessment. 
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Paleodemography 

In order to make meaningful condusions about the state of health and 

adaptation for the skeletal sample from Emest Witte, a paleodemographic 

assessment was made. The first step was to determine the Minimum Number of 

Individuals (MNI), which provides the baseline from statistical analysis of the 

paleopathological data. After this, the skeletal remains of the individuals were 

assessed in terms of age, sex, and stature. 

Minimum Number of Individuals (MNI) 

Since the Group 1 remains are in a poor state of preservation, and some 

burials were intruded upon by others, arriving at a MNI was problematic. 

Additionally, some bony elements were mixed or misassigned during excavation 

or curation. Therefore, determining an accurate MNI is not simply a matter of 

counting the discrete burial features, although that is an important factor. 

To provide an accurate count of the individuals in Groups 1, 3, and 4, each 

bony element was counted and recorded. A count was then made of the most 

numerous bony element. These numbers were then cross-checked with the 

archeological record (HaU, 1981). The number of bony elements, combined with 

the number of burial features, resulted in the MNI. 

Assessment of Sex 

Since completeness of the skeleton is critical for accurate assessments of 

sex (Meindl et al., 1985), the Emest Witte remains presented a chaUenge. 

Whenever possible, assessment of sex was based on the pelvis, using the method 

described by Phenice (1969). This method is based on visual observations of the 

degree of morphological differences between male and female pelves. 
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Cranial features were also used to determine sex. Methods for the 

observation of the sex of a skuU was based on that of Meindl et al. (1985). The 

methods reUes on several distinct features of the cranium induding overaU 

robustidty of the ocdpital and mastoid regions, the morphology of the chin, and 

the prominence of the supraorbital tori (Meindl et al., 1985). These observations 

are based on the generalization that a male skull is more robust, rugged, and 

musde-marked than that of a female (Bass, 1995:85). 

Due to the aforementioned degraded and fragmentary condition of the 

skeletal remains, other methods of assessing sex had to be employed when 

neither a pelvis or a skuU was present or too poorly preserved. Seriation of 

certain post-cranial bone measurements were utilized to resolve the dUemma. 

These measurements consisted of femoral midshaft circumference (Black, 1978; 

Safont et al., 2000), maximum diameter of the humerus, maximum diameter of 

the tibia at the nutrient foramen, and talus length. Measurements of the left 

bone were preferred, unless only a right was avaUable. Each of these seriation 

methods was based on the assumption that male bony elements are generaUy 

larger than female elements. 

Each series of measurements was arranged in a column, organized from 

smaUest to largest, and a midpoint was determined. Those measurements that 

were closest to the midpoint were termed "ambiguous" (in terms of sex). The 

measurements that were greater tiian tiie ambiguous group were judged to be 

male. Those below were determined to be female. Whenever possible, the 

methods of determining sex were cross-referenced with one another. In most 

cases, only one or two methods could be employed at any one time. 
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Assessment of Age 

The study of fragmentary skeletons is a chaUenge when assessments of 

age and sex are combined to put together an accurate paleodemographic profUe. 

Only a very general assessment of of age can be attempted for the skeletal 

remains from the Emest Witte site. Qassic indicators of age, such as pubic 

symphyses (Katz and Suchey, 1986; GUbert and McKem, 1973) and auricular 

surfaces (Lovejoy et al., 1985), survived in low numbers. At Emest Witte, these 

elements have survived so infrequentiy that Uttie can be learned from those that 

did survive, simply because there is no basis for comparison within the 

population. 

Adults were aged based on several factors. Among these were the 

amount of osteoarthritis in the vertebrae and other joints and the degree of 

tooth wear (MUner and Smith, 1990). As a result, only very broad age categories 

could be employed for adults. 

Infant, chUd, and juvenUe remains were aged based on tooth eruption 

(Ubelaker, 1978; Hillson, 1996) and the union of epiphyses of the da vide, Uiac 

crest (Webb and Suchey, 1985), femur, and tibia Qohnston and Zimmer, 1989; 

McKem, 1970). Estimations for fetal age were based on long bone 

measurements according to the standards and formulas derived by Scheuer et al. 

(1980) and Fazekas et al. (1978). 

Age categories were based on those outlined by Buikstra and Ubelaker 

(1994), but were sUghtiy modified to better fit the Emest Witte sample. These 

categories are: Fetus (conception to birth). Infant (birth-2 years), ChUd (3-12 

years). Adolescent (13-19 years). Young Adult (20-35 years). Middle Adult (35-50 

years), and Old Adult (50+ years). If age and/or sex could not be assessed, then 

the individual was labeled as "Undetermined". 
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Stature Estimation 

The estimation of stature was problematic due to the fragmentary nature 

of the long bones. No single long bone element could be utilized as a standard 

for the sample. Estimation of height was made on whatever appropriate bony 

element survived. Therefore, stature estimation is based on a variety of long 

bones. Wherever possible, results from stature estimation were cross-checked 

with other measurements from the same individual. 

Estimations of stature were based on maximum length measurements of 

the femur, tibia, humerus, ulna, and radius. The measurements were then put 

into the formulas devised by Trotter and Gleser (1952,1958) and Genoves (1967). 

Whenever possible, the formulas by Genoves (1967) were favored, since the 

results were coUected from a population indigenous to the Americas. 

Due to the previously discussed fragmentary nature of the long bones, 

standards for estimating the maximum length from fragmentary femora, tibiae, 

and humeri (Steele, 1970; Steele and Bramblett, 1988) were utilized. Formulas 

derived for use on Mississippian populations (Steele and Bramblett, 1988:166,230-

231) were preferred, since they are derived from a prehistoric North American 

population. 

Assessment of Skeletal Patholoeies 

Markers of physiological stress on bones due to disease, poor nutrition, 

and environmental constraints were examined macroscopicaUy. Skeletal lesions 

were described for each burial and scored for severity. 

Infectious Disease 

Periostial lesions were recorded using the method outlined by Buikstra 

and Ubelaker (1994). Each was recorded in terms of the bony element affected 

56 



and location upon that element. Lesions were assessed as either sUght, 

moderate, or severe, based on the amount of the element affected and severity 

within the population. A distinction was drawn between active and healed cases 

(Mann and Murphy, 1990:109,115). If a pattem of involvement was apparent, 

then a diagnoses was attempted. Otherwise, each instance was recorded as a 

non-specific infection. 

Trauma 

In this thesis, "fractures" are referred to as discontinuity of the bone. Due 

to the fragmentary nature of the sample, only examples of fractures that have 

evidence of heaUng are recorded (antemortem). There is Uttie one can do to 

distinguish between post- and perimortem breaks in such samples. Those 

fractures that showed dear evidence for healing were assessed macroscopicaUy 

and recorded in terms of location and amount of involvement per bony element. 

Wounds are defined in this thesis as fractures resulting from blunt force 

trauma. These types of injuries would indude cranial fractures, parry fractures, 

and, in one case, a fracture of the axis. Assessment of injuries due to wounds 

were cross-checked with the archeological record. 

Degenerative Joint Disease (DJD) and Osteoarthritis 

Degenerative Joint Disease (DJD) was graded as sUght, moderate, or 

severe, relative to the sample. The grading of osteoarthritis was based on the 

four grade standard developed by Sager (1969, in BrothweU, 1981). Grade 0 

indicates a normal bone surface with no osteophytes ("Upping") around the 

edges of the vertebral body. Grade I is characterized by intermittent 

osteophytes, or very Ught new bone growth. Grade II indicates that osteophytes 
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are continuous and exhibit some porotic changes. Grade HI arthritis consists of 

heavy osteophytic Upping, extensive porosis, and possible ebumation. 

DJD was described by location for each element and joint affected. Each 

inddence was iUustrated in terms of its manifestation: arthritic Upping, 

ebumation, pitting, or poUshing. They were categorized as sUght, moderate, or 

severe, based on the amount of involvement of the affected joint. 

Neoplastic Disorders 

Neoplastic disorders were categorized as either maUgnant or benign. 

Each lesion was recorded in terms of its location and amount of involvement. 

MaUgnant neoplasms were described in terms of their type, location, size, and 

manner of manifestation. 

Assessment of Dental Pathologies 

Dental inventory and recording of pathologies were coUected using 

standards and forms found in Buikstra and Ubelaker (1994). However, forms 

and methods were modified as needed in order to provide a better basis for 

interpretation of the data from the Ernest Witte population. 

Dental Wear 

Dental wear was assessed based on the standards described by Smith 

(1984). This method categorizes wear on a 1 to 8 scale, with 1 representing no 

wear and 8 extensive wear that has removed aU the enamel from a tooth. The 

type of wear was also described as being generaUy "flat", or an even wearing of 

the crown, or "obUque", an uneven wearing of the occlusal surface. 
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Periodontal Disease 

Periodontal Disease was assessed by measuring the amount of alveolar 

bone loss. Measurements were taken from the cemento-enamel junction to the 

surface of the alveolar bone. Only those measurements that exceeded 2mm 

were recorded as evidence of periodontal disease (see Tumer et al., 1991). 

Antemortem Tooth Loss (AMTL) 

AMTL was assessed based on evidence of resorption of alveolar bone 

around a tooth socket. If remodeling was evident, and the socket was partiaUy 

or fuUy filled in, then a tooth was considered to have been lost antemortem. 

Sockets that were open and smooth, with no evidence of remodeling, were 

recorded as postmortem loss (Tumer et al., 1991). 

Enamel Hypolasias 

Enamel defects were described in terms of their location and 

characteristics (see Buikstra and Ubelaker, 1994:56). Each defect was recorded on 

a tooth by tooth basis. No attempts were made to assess an age to the enamel 

defect (Goodman and Rose, 1990), as the number of enamel hypoplasias within 

the Group 1,3, and 4 samples were too few to estabUsh a pattem and offer a 

baseline for comparison. 

Dental Caries 

Caries were recorded based on the system devised by Moore and Corbett 

(1971, in Buikstra and Ubelaker, 1994:55). Dental caries were recorded for each 

tooth and surface affected. Care was exerdsed in order to avoid confusing 

legitimate caries with pulp exposure due to severe wear. 
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Dental Calculus 

Calculus was recorded for each tooth according to the methods outlined 

by BrothweU (1981:155). This system evaluates calculus deposits as either sUght, 

moderate, or severe, depending on the level of involvement. 

Dental Abscesses 

Abscesses were recorded based on their presence and location. Buccal or 

labial lesions were differentiated from lingual perforations (see Buikstra and 

Ubelaker, 1994:55; Tumer et al., 1991). If the abscess severely affected the 

assodated tooth, then comments were made conceming the amount of 

involvement. 

Non-Metric Variation and Pseudopathologies 

Non-Metric Variation 

Inddences of non-metric variation were recorded in terms of location, 

size, and shape. In the case of Wormian (and Inca) bones, each case was 

recorded as smaU, medium, or large, judging from other examples within the 

skeletal population. Other examples were recorded merely in terms of their 

presence or absence. 

Pseudopathologies 

Damage to the skeletal remains tiiat occurred during or after excavation 

were noted, but were largely not recorded. Similarly, marks on the bone made 

by the taphonomic process and rodent gnawing were not generally cataloged, 

unless it affected or intruded upon a vaUd pathological condition. 

60 



CHAPTER V 

RESULTS 

Paleodemography 

A minimum number of individuals (MNI) was assessed for Group 1. This 

was calculated from the numerous skeletal element, which is adiUt mandibles 

(n=48). Subadult MNI was calculated by discrete burials. Subadult remains were 

not commingled with each other. Subadult remains commingled with adult 

remains were separated by the bone size and state of development. By 

combining the MNI count from the adult skeletal elements with the subadult 

count, and the archeological record (Hall, 1981) a refined MNI count reveals that 

there are 67 individuals representing this burial population. 

WhUe the MNI is assessed as 67, the number of burials avaUable for 

paleopathological assessment is 63. This includes 52 adults, 5 adolescents, 4 

chUdren, and 2 fetuses. Three boxes, representing four individuals, were 

assessed at TARL for paleodemographic purposes, but were not removed to 

Texas Tech for paleopathological analysis. 

Sex Assessment 

Fifty-two adults are assessed for sex. Initial assessment for Group 1 was 

based on pelvic and cranial elements. This produced a count of 16 females, 19 

males, and 17 undetermined. These preliminary results were beUeved to be 

inadequate for the purposes of this report. Therefore, seriation techniques are 

applied to arrive at a more refined assessment. 

Twenty-nine adults in Group 1 could be sexed via seriation of femoral 

midshaft diameter. Of the 17 who could not have been previously sexed, eight 

could be then be assigned to a either a male or female designation (see Table 2). 
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The process was repeated using seriation of measurements of maximum length 

of the talus (see Table 2). There were 15 taU that could be measured, which 

provided for the sexing of two more individuals. 

Two more seriations were appUed using the maximum diameter of the 

tibia at the nutrient foramen and the maximum diameter of the humerus. 

Seriation of the tibia aUowed for confirmation of previous seriation results, but 

did not lead to the sexing of any additional undetermined individuals. 

Measurements of the humerus proved to be unreUable. Known females ranged 

in size from 17 to 25mm, while known males ranged from 21 to 24mm. These 

results showed that maximum diameter of the humerus was not a reUable 

criteria for sex assessment. 

After this, a more accurate picture of the number of males and females 

was attained. Of the 52 adults for Group 1, 22 were assessed as female, 23 male, 

and 7 of undetermined sex. The ratio of males to females is virtuaUy 1:1 (1:0.96). 

Age Assessment 

Age assessments for Group 1 reveal a sample that was dominated by 

young and middle adults, with orUy two individuals over the age of 50 (see 

Figure 2). Of the subadult remains, 2 represented fetuses, 4 were chUdren, and 5 

adolescents. Adolescents were even divided between the sexes: 2 females, 2 

males, and 1 of undetermined sex. Males were over represented in the young 

adult category. Out of 19,10 were males, 8 were females, and 1 was of 

undetermined sex. In the middle adult and old adult categories, females 

dominated. Of 13 middle adults, 7 were females, 5 were males, and 1 was of 

undetermined sex. Of 2 old adults in the sample, both were female. 

Paleodemographic analysis for Group 3 revealed an MNI of 10 

individuals. This is based on a count of the most numerous skeletal element. 
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which is the right radius (n=8). This count was then contrasted with the 

archeological record (HaU, 1981), which reveals a refined MNI of 10. Of these, 8 

were removed to Texas Tech for paleopathological assessment. These consist of 

2 females, 5 males, and 1 adolescent individual undetermined for sex (see Figure 

3). No seriation attempts were conducted for Group 3 due to the smaU sample 

size. 

Group 4 was assessed an MNI of 14 individuals. This was based on a 

count of the most numerous bony element, which were adult mandibles (n=8). 

When this was compared with the archeological record (HaU, 1981), it revealed a 

MNI of 14. Twelve were examined for pathologies. Of these, 3 were assessed to 

be females, 3 males, and 6 of undetermined sex (see Figure 4). Of the six 

imdetermined for sex, one was an adolescent and another an infant. 

Estimations of Stature 

Of the 52 adults in the Group 1 sample, 13 had suffident bony elements to 

perform an estimation of stature (see Table 3). This is roughly 23% of the 

sample. This total includes 8 females, whose heights varied from 150.5 (4'11") to 

171cm (57"). The average range was 154.5 (5'1") to 163.3cm (5'4"), with a mean 

of 158.9cm (5'2"). A total of 5 males in the group could be assessed for stature. 

They varied in height from 161 (5'3") to 180cm (5'11"). The average range was 

163.6 (5'4") to 172cm (5'8"), witii a mean of 167.8cm (5'6"). 

In Group 3, only three individuals could be assessed for stature. AU of 

them were males. They ranged in height from 162 (5'4") to 174cm (5'8"). The 

mean was 168cm (5'6"). In Group 4, two individuals possessed long bones 

suffidently complete to render an estimation of stature. One of the individuals 

was female and the other of undetermined sex. They ranged in stature from 150 

(4'11") to 162cm (5'4"). The mean was 156cm (5"1"). 
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Skeletal Pathologies 

Periostitis 

Eleven individuals (21.1%) in Group 1 were observed to have periostial 

lesions (see Table 4). Five are females (22.7%), five are males (21.7%), and one is 

of imdetermined sex. The most commonly affected bone is the tibia. Three 

individuals displayed periostial lesions on one or both of their tibiae, 2 males and 

1 female. This translates to 9.0% of females and 15.4% of aU males who had at 

least one observable tibia. The tibiae of Burial 140 showed sabering of the shaft 

with sUght periostitis. Other bones displaying signs of periostial reactions were 

the femur, radius, metatarsals, and fibula. Burial 81, a commingled burial, bore 

evidence of infection on the shafts of several long bones, but their fragmentary 

nature and pathologically misshapen appearance prevented them from being 

identified. The overaU prevalence of periostitis in Group 1 was sUght. No bony 

element displayed a severe case of periostitis or osteomyletis. 

Five burials (62.5%) in Group 3 display evidence of periostitis. Two were 

females (100%), two were males (40.0%), and one was of undetermined sex. All 

cases were slight. The most commorUy affected bones are the metatarsals and 

the tibia (see Table 5). 

In Group 4, five individuals bore evidence of periostial lesions (41.7%). 

One was female (33.3%), one was male (33.3%) and three were of undetermined 

sex. The most commonly affected bones were the tibiae and the fibulae (see 

Table 6). Burial 42, a young adult of undetermined sex, possesses a severe case 

of periostitis on his left tibia. Postmortem damage had desta-oyed the proximal 

and distal articulations of the bone, but the entire length of the shaft was 

enlarged and scarred by an active infection. 
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Trauma 

Evidence of traumatic events in Group 1 were few (see Table 7), but 

remarkable. Of the 52 adults in the sample, 7 suffered antemortem trauma 

(13%). Four were female (57% of those affUcted), 2 male (29%), and 1 of 

undetermined sex. Evidence of direct, blunt force trauma was evident on three 

individuals. 

Burial 66, an adult of imdetermined sex, suffered four smaU, rounded 

depression fractures to the frontal and right parietal bones. The wounds showed 

a sUght amount of healing. 

Burial 220, a middle adult male, suffered a Type HI fracture (Anderson and 

lyAlonzo, 1974) of the odontoid process of the axis (second cervical vertebrae). 

The break included part of the anterior portion of the vertebral body. The 

fracture showed a smaU amount of remodeling. The individual displayed no 

other evidence of trauma (see Taylor and Paine, 2001). 

A weU-healed parry fracture was observed on the distal third of the left 

ulna of Burial 212, an old adult female. The fracture had reunited cleanly. Two 

other individuals. Burials 151 and 213, displayed healed fractures on their feet 

and hands. 

Only one example of dislocation (luxation) was observed. Burial 148, and 

old adult female, suffered a dislocation of her left ulna with the humerus. The 

episode resulted in severe osteoarthritic Upping around the olecranon process 

and sUght arthritis around the head of the radius. The humerus was not 

suffidently preserved to observe the effects upon it. 

In Group 3, four of the eight individuals (50%) analyzed displayed 

evidence of antemortem trauma (see Table 8). Burial 84, a middle adult female, 

had a weU-healed fracture of her right clavicle. Burial 154, an adolescent (15-18 

years), bore a large, healed depression fracture on his/her right parietal. Burial 
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194, a young adult male, was the only individual in the group to suffer two 

instances of trauma. The first was a partiaUy healed musde evulsion of his right 

radial tuberosity and a weU healed fracture of the fifth right metacarpal. Burial 

224, a middle adult female, suffered a fracture of her left ulnar midshaft that 

never reunited, resulting in a false joint. 

In Group 4, only one possible instance of antemortem trauma was 

observed (see Table 9). Burial 48, a young adult of undetermined sex, displayed 

evidence of a dislocation of the left temporo-mandibular joint (TMJ), resulting in 

severe degenerative joint disease. 

One notable example of post-mortem trauma in Group 1 was Burial 158, 

an individual of undetermined age and sex. This individual was cremated. 

VirtuaUy aU surviving skeletal elements showed discoloration that is evidence of 

burning. 

A possible case of perimortem trauma in Group 1 was observed in Burial 

215, a young adult male. Discoloration due to burning was evident on the skuU, 

left humerus, radius, and carpals, the pelvis, and the femorae and the left tibia. 

The right humerus, radius, ulna, and tibia were not burned; neither were parts of 

the skuU, the midshaft of the femorae, and the bones of the feet. 

Degenerative Joint Disease (DJD) and Osteoarthritis 

A total of 8 adults, or 15.4%, bore some evidence of DJD in Group 1. Five 

were females (22.7%) and 3 were males (13.0%). The most commonly affected 

elements were the tarsals (see Table 10). A total of 14 joints were affected, 11 

were classified as sUght, 2 as moderate, and 1 severe. The only severe case was 

the left ulna of Burial 148, which probably resulted from a dislocation. Of the 8 

individuals suffering from DJD, 1 is a young adult (20-35), 5 are middle adults 

(35-50), and two are old adults (50+). 
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Seven adults (13.5%) in Group 1 were affUcted with osteoarthritis. Four 

were females (18.2%) and three were males (13.0%). AU instances affected the 

cervical vertebrae. Five of the cases were dassified as Grade I and the other two 

as Grade H. Osteoarthritis affected a total of 8 out of 45 observable cervical 

vertebrae, or 18%. Two of those that suffered from osteoarthritis are young 

adults, 3 are middle adults, and 2 are old adults. 

In Group 3, four burials (50% of the sample) were observed to suffer from 

cases of DJD (see Table 11). One was female (25.0%) and three were males 

(75.0%). The most commonly affected elements were the tarsals, foUowed by the 

ribs. However, the fragmentary nature of the ribs in the sample prevented 

obtaining an accurate count and identification. It could not, therefore, be 

analyzed in terms of its frequency in the population. Three individuals bore 

evidence of sUght to moderate osteoarthritis on their cervical, thoradc, lumbar 

vertebrae, and sacrum (see Table 11). 

For Group 4, three burials (25.0% of the sample) were found to be afflicted 

by DJD (see Table 12). One was female, one was male, and the other of 

undetermined sex. Burial 48, a young adult of undetermined sex, suffered from 

DJD resulting from a dislocation of his/her left TMJ. Burial 48 also displayed 

evidence of ebumation on the convex surface of the right talus. Burial 46, a 

young adult male, exhibited ankylosing of three unsided metatarsals and 

phalanges. 

Nutritional Defidency Disease (Porotic Hyperostosis) 

Porotic hyperostosis was observed on only three burials (aU adults) in the 

Group 1 sample. In aU three cases the lesions were healed. Thickening of the 

cranial vault (up to 7mm) was observed. Lesions were confined to the parietals, 

the frontal, and the region near the lambda on the ocdpital. Porotic hyperostosis 
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affected 4% of aU parietals in the sample, or 8% if the parietals are considered as 

pairs. No chUdren in the sample were found to have the lesion. 

Like Group 1, only healed cases of porotic hyperostosis was observed in 

Group 3. Four burials displayed the lesions, or 51% of aU observable crania in 

the group. AU cases affected adults, except for Burial 194, an adolescent of 

undetermined sex. 

One case of porotic hyperostosis was observed in Group 4. This is 13% of 

the observable crania in the group. Burial 46, an adolescent of imdetermined sex, 

displayed healed lesions. 

Neoplastic Disorders 

Three individuals in Group 1 displayed extemal auditory exostoses. 

Burials 20 and 87 were affected in the left auditory meatus. Burial 45 was affected 

in the right. AU three were young adult mades. None of those affected possessed 

a bUateral case of the disorder. These exostoses affected 4% of aU temporals, 8% 

if they are considered as pairs. 

Burial 169, a middle adult female, possessed a large, generalized 

nonspecific neoplastic lesion upon her right parietal. The lesion was 15 x lOmm 

in size and irregular in shape. It had perforated the cranial vault. The outer 

edges of the lesion suffered some postmortem damage, but it was evident that it 

had punched through the outer table of the cranium before death. This 

condition maybe the result of multiple myeloma or metastic carcinoma. Other 

neoplastic lesions were absent on other skeletal elements, but could have been 

easUy obUterated by the taphonomic process. The only neoplastic lesions 

observed in Groups 3 or 4 were benign button osteomas. 
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Dental Pathologips 

In Group 1, forty-two dentitions had at least one observable tooth. These 

dentitions held a total of 329 teeth that were complete and observable. In Group 

3, six dentitions had at least one observable tooth. They held 86 complete teeth. 

For Group 4,10 dentitions yielded 106 complete teeth. 

Dental Wear 

The average dental wear in Group 1 was moderate to severe (see Table 

13). The most heavUy worn teeth were the first molars and the indsors. This 

trend was observed on both the maxUla and the mandible. Average dental wear 

was comparable between men and women (see Tables 14 and 15). Interestingly, 

several individuals in Group 1, Burials 45, 66, 85, 86,140,151 and 212, displayed 

an obUque, uneven pattem of wear on their first and second molars. Other 

dentitions within the group displayed a generaUy flat, even rate of wear. Burials 

220 and 169 exhibited Ungual tUting of their right first mandibular molars. 

The trend of dental wear in Group 3 was somewhat different than Group 

1. The most heavUy worn teeth in Group 3 were the mandibular left canines and 

premolars (see Table 16). In Group 4, the wear trend was sUghtly different than 

that observed in Groups 1 and 3. The molars were not as worn as in 1 and 3, 

except for the indsors (see Table 17). 

Periodontal Disease 

Periodontal disease, in terms of alveolar bone loss, was the most common 

dental pathology among the Group 1 burials. A total of 34 out of 42 observable 

dentitions (80.9%) possessed some form of alveolar bone loss. As a whole, the 

most severely affected teeth were the canines, foUowed by the indsors. 
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premolars, and molars (see Table 18). On average there was greater bone loss 

on the mandible than the maxiUa. 

The tarend of periodontal disease in Group 3 was one of sUghtiy greater 

involvement than that observed in Group 1. Five out of 6 dentitions (83.3%) 

showed evidence of alveolar bone loss. The most severely affected teeth in this 

group were tiie premolars, foUowed by the molars and canines (see Table 19). In 

Group 4, assessments of periodontal disease were hampered by postmortem 

damage. Out of 10 observable dentitions in the sample, 7 (70.0%) displayed 

alveolar bone loss. However, there was a trend to a higher rate of loss among 

canines and premolars than molars (see Table 20). 

Antemortem Tooth Loss (AMTL) 

Antemortem tooth loss (AMTL) was a frequent pathology in the 

dentitions of Group 1 (see Table 21). Out of 391 observable tooth sockets, 62 

were lost antemortem (15.8%). MaxiUary teeth suffered less often than those of 

the mandible. However, there was a greater occurrence of AMTL among 

females than males (see Tables 22 and 23). The most commonly affected teeth 

were the indsors. 

In Group 3, AMTL resulted in the loss of 9 teeth out of 95 observable 

sockets (9.5%). In this group, the maxiUa was more often affected than the 

mandible (see Table 24). For Group 4, AMTL was responsible for the loss of 20 

teeth, or 16% of the sample. The mandibular teeth were more commonly 

affected than the maxUla (see Table 25). 

Enamel Hypoplasias 

Inddences of enamel hypoplasias in Group 1 were infrequent. Only three 

individuals (7.1% of individuals), aU adults, were observed to have a hypoplasia. 
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One hypoplasia was found on a right maxUlary canine (4% of complete right 

maxiUary canines). Two hypoplasias were noted on the right mandibular canine, 

or 9% of the complete right mandibular canines. 

In Group 3, no hypoplasias were observed. Two individuals (20%) in 

Group 4 bore evidence of multiple enamel hypoplasias. Affected teeth induded 

the right maxiUary canine (25% of the sample of right maxiUary canines), the left 

maxiUary canine (33%), the left mandibular premolar (33%), and the right 

mandibular canine (67%). 

Dental Caries 

Caries in Group 1 affected 9% of aU complete teeth (see Tables 26, 27, and 

28) and 28.6% of individuals (N=12). The most frequentiy affected teeth were the 

maxiUary right third molars and the mandibular right first indsors. In terms of 

the numbers of caries, the molars were most commonly affected. Burials 43, 86, 

143, 205, 210, and 216 exhibited two or more caries each. Burials 86 and 143 

displayed six caries each. 

In Group 3, 83.3% of individuals were affected by caries (N=5). A total of 

10 teeth displayed carious lesions, or 12% of observable complete teeth. The 

most commonly affected teeth were the molars, espedaUy of the maxiUa (see 

Table 29). For Group 4,40% of individuals (N=4) bore carious lesions. They 

affected 9 teeth, which is 8% of the sample. The most affected teeth in this group 

were the molars and premolars (see Table 30). 

Calculus 

Dental calculus affected 19.0% of individuals in Group 1. It affUcted a total 

of 26 teeth in Group 1 (see Table 31), or 8% of tiie observable teetii. AU calculus 
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deposits were sUght in occurrence. The molars were the most commonly 

affected teeth. 

In Group 3,50% of individuals had calculus deposits on their dentition. 

Calculus was observed on 18 teeth, or 21% of the sample. AU cases were sUght in 

occurrence, and affected the mandibular teeth more often than the maxiUa (see 

Table 32). 

Calculus in Group 4 was relatively rare. Only 10.0% of the individuals in 

the group had observable calculus deposits. It was observed on three teeth, or 

3% of the sample. The teeth affected were the maxiUary right third molar (a 

frequency of 25%), the maxiUary left second molar (25%), and the mandibular left 

third molar (20%). 

Abscesses 

Dental abscesses were found on 16 individuals in Group 1, which is 38.1% 

of those observable. The teeth most commonly affected by abscesses were the 

molars, foUowed by the premolars, canines, and indsors (see Table 33). 

Group 3, dental abscesses were found in three dentitions, or 50% of 

observable dentitions (see Table 34). Group 4 revealed 9 dental abscesses, which 

is 82% of observable dentitions (see Table 35). Burial 46, a young adult male, 

suffered from a large abscess of the right maxiUary first molar that destroyed 

three-quarters of the ocdusal surface of the tooth and one-half of the root. 

Non-Metric Variation 

Four individuals in Group 1 possessed pacchonian pits on the interior 

surface of their parietals or frontals. Three of the individuals. Burials 87,144, and 

146b, were males. The fourth. Burial 149, was assessed as a female. The anomaly 

affected 5% of aU parietals, but the frequency rises to 11% if parietals are 
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considered as pairs. Two individuals showed evidence of suprainion 

depressions, a frequency of 5% of aU ocdpitals. 

There were two difference kinds of nonmetric variation observed in 

Group 3. Two individuals. Burials 84 and 224, displayed suprainion depressions. 

This is 29% of aU ocdpitals. An individual representing Burial 109 possessed a 

large inca bone. The bone was formed by a suture that paraUeled the nuchal line. 

This created an ossicle approximately 58 x 107mm in size, effectively dividing the 

ocdpital in two. 

Several examples of nonmetric variation of the dentition were observed in 

Group 1. Burial 212, an old adult female, was congenitaUy missing her right and 

left mandibular third molars. This assessment was based on the very Ught wear 

of her maxUlary third molars, espedaUy when compared to the rate of wear on 

her other teeth. This suggests that her maxiUary third molars were never in 

ocdusion. Burial 214, a young adult female, suffered from impaction of her 

mandibular third molars. However, it did not result in infection. 

Other congerutal features were found with Burial 221, a middle adult male. 

This individual had a peg-shaped left mandibular molar. An identical condition 

was observed in a mandible from an individual of undetermined sex and age in 

Burial 45. 

In Group 3, Burial 109, a young adult male, exhibited an enamel pearl on 

the root of his third right maxiUary molar. The same condition was found on the 

third mandibular molar of Burial 84, a middle adult female. There was no 

instances of nonmetric variation in the dentitions, cranial, or postcranial elements 

of Group 4. 
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Table 2: Seriation of Femur Midshaft Circumference and Talus Length for Group 
1 of the Emest Witte Site 

Talus 
Burial # Length 

Males (Mean 60mm) 

151 61mm 
155 59 
205 59 
216 59 

Ambiguous 

140 58 
149 57 
220 57 
221 51 
nidi 51 
148 56 
215 56 

Females (Mean: 52mm) 

133 55 
141 52 
209 52 
44 48 

Population Midpoint: 57mm 

Burial # 

Males (M 

81a 
20 

180b 
205 
151 
210 
85a 

216 
206 
215 
219 
162 

Femur Midshaft 
Circumference 

ean: 95mm) 

100mm 
98 
97 
97 
96 
95 
94 
93 
91 
91 
91 
90 

Ambiguous 
140 
43e 

150 

Females (M 

43c 
43d 
44 

222a 
43a 
43b 

131 
21 

148 
214 
169 
209 
81b 

212 

89 
88 
87 

ean: 82mm) 

86 
86 
84 
84 
83 
82 
82 
81 
81 
81 
80 
79 
78 
71 

Population Vlidpoint: 88.5 cm 
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Table 3: Stature Estimations for Groups 1. 3, and 4 of the Emest Witte Site 

Females 

Group 1 
Group 3 
Group 4 

Males 

Group 1 
Group 3 
Group 4 

n 

8 
0 
1 

5 
3 
0 

Mean 

158.9cm 
0.0 

158.8 

167.8 
167.7 

0.0 

Range 

150.5-171.0cm 
0.0 

155.3 -162.3 

160.6 -180.0 
161.9 -173.5 

0.0 

Deviation 

20.5cm 
0.0 
7.0 

19.4 
11.6 
0.0 
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Table 4: Frequency of Periostitis of Skeletal Elements in Group 1 of the Emest 
Witte Site 

Skeletal 
jplem^^t 
Crania 
Clavide 
Himierus 
Radius 
Ulna 
Metacarpals 
Femur 
Tibia 
Fibula 
Metatarsals 

# Observable 
37 
56 
70 
43 
53 

122 
60 
48 
39 

107 

# Affected 
1 
0 
0 
2 
0 
0 
3 
5 
1 
2 

Frequencv 
2.70% 
0.00 
0.00 
4.65 
0.00 
0.00 
5.00 

10.42 
2.56 
1.87 

Table 5: Frequency of Periostitis on Adult Skeletal Elements in Group 3 of the 

Element 
Affected 
Crania 
Clavide 
Humerus 
Radius 
Ulna 
Metacarpals 
Tibia 
Fibula 
Metatarsals 

# Observable 

12 
9 

14 
12 
45 
6 
7 

29 

Emest Witte Site 

# Affected 

1 
0 
0 
0 
1 
2 
0 
6 

Frequencv 

8.33% 
0.00 
0.00 
0.00 
2.22 

33.33 
0.00 

20.69 

Table 6: Frequency of Periostitis on Adult Skeletal Elements in Group 4 of the 

Element 
Affected 
Crania 
Clavide 
Humerus 
Radius 
Ulna 
Metacarpals 
Femur 
Tibia 
Fibula 
Metatarsals 

# Obsprvable 
8 
5 
7 
6 
8 

14 
9 

11 
10 
11 

F m p s t Wittp Sitp 

U Affprtpd 
2 
0 
0 
0 
0 
0 
0 
4 
2 
0 

Frpqnpnry 
25.00% 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

36.36 
20.00 
0.00 
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Table 7: Inddences of Traimia Among Adults in Group 1 of the Emest Witte Site 

Element Females % Males % Totals %_ 
Cranium 
Mandible 
Vertebrae 
Qavide 
Humerus 
Ulna 
Radius 
Metacarpals 
Phalanges (Hand) 
Femur 
Tibia 
Fibula 
Metatarsals 
Phalanges (Foot) 

16*/0° 
15/0 
11/1 
13/0 
18/0 
15/2 
13/1 
13/0 
18/1 
16/0 
11/0 
13/0 
11/0 
10/0 

0.0 
0.0 
9.1 
0.0 
0.0 

13.3 
1.1 
0.0 
5.6 
0.0 
0.0 
0.0 
0.0 
0.0 

21V0'' 
21/0 
9/0 
16/0 
19/0 
14/0 
13/0 
13/0 
14/0 
15/0 
13/0 
11/0 
12/0 
12/1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.3 

39*/1° 
45/0 
22/1 
30/0 
37/0 
29/2 
26/1 
29/0 
35/1 
35/0 
27/0 
27/0 
26/0 
24/1 

2.6 
0.0 
4.5 
0.0 
0.0 
6.9 
3.8 
0.0 
2.9 
0.0 
0.0 
0.0 
0.0 
4.2 

+ Includes Individuals of Unknown Sex 
* Nimiber Observable 
" Nimiber Affected 
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Table 8: Inddences of Tratmia Among Skeletal Elements in Group 3 of the Emest 
Witte Site 

Element 
Cranium 
Mandible 
Vertebrae 
Qavide 
Humerus 
Ulna 
Radius 
Metacarpals 
Phalanges (Hand) 
Femur 
Tibia 
Fibula 
Metatarsals 
Phalanges (Foot) 

Females 
2*1 or 
2/0 
1/0 
2/1 
2/0 
2/1 
110 
1/0 
2/0 
2/0 
1/0 
1/0 
1/0 
2/0 

% 

0.0 
0.0 
0.0 

50.0 
0.0 

50.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Males 
4*/0' 
4/0 
2/0 
4/0 
3/0 
4/0 
4/1 
4/1 
4/0 
3/0 
2/0 
2/0 
4/0 
4/0 

% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

25.0 
25.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Totals 
7*/r 
7/0 
3/0 
7/1 
6/0 
7/1 
8/1 
6/1 
8/0 
5/0 
4/0 
4/0 
6/0 
7/0 

% 

14.3 
0.0 
0.0 

14.3 
0.0 

14.3 
12.5 
16.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

+ Indudes Individuals of Unknown Sex 
* Nimiber Observable 
" Number Affected 
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Table 9: Inddences of Traimia Among Skeletal Elements in Group 4 of the Emest 
Witte Site 

Element 
Cranivmi 
Mandible 
Vertebrae 
Qavide 
Htmierus 
Ulna 
Radiiis 
Metacarpals 
Phalanges (Hand) 
Femur 
Tibia 
Fibula 
Metatarsals 
Phalanges (Foot) 

Females 
3*/r 
3/0 
1/0 
2/0 
2/0 
3/0 
2/0 
0/0 
0/0 
1/0 
1/0 
3/0 
1/0 
1/0 

% 

33.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Males 
3*/0° 
2/0 
0/0 
1/0 
2/0 
2/0 
2/0 
1/0 
1/0 
0/0 
2/0 
3/0 
0/0 
1/0 

% 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Total+ 
8*/r 
8/0 
0/0 
3/0 
4/0 
4/0 
4/0 
2/0 
1/0 
4/0 
7/0 
9/0 
3/0 
3/0 

% 

12.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

+ Includes Individuals of Unknown Sex 
* Number Observable 
' Number Affected 
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Table 10: Frequency of Degenerative Joint Disease (DJD) Among Adults in 
Group 1 of the Emest Witte Site 

Toint 
TMJ 
Shoxilder 
Elbow 
Fingers (Phalanges) 
Sacro-Iliac 
Knee 
Ankles (Tarsals) 
Feet (Metatarsals) 
Toes (Phalanges) 

# Observable 
63 
34 
38 

155 
13 
33 
85 

107 
56 

# Affected 
2 
1 
2 
1 
1 
1 
3 
2 
1 

Frequencv 
3.17% 
2.94 
5.26 
0.06 
7.69 
3.03 
3.52 
1.87 
1.79 
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Table 11: Frequency of Degenerative Joint Disease (DJD) and Osteoarthritis 
Among Adults in Group 3 of the Emest Witte Site 

Element 
Affected # Complete # Affected Frequency 
Elbow 4 1 25. 
Hand (Phalanges) 72 10 13.8 
Knee 7 1 14.2 
Ankle (Tarsals) 56 28 50.0 
Foot (Phalanges) 32 6 18.8 

Cervical Vertebrae 5 1 20.0 
Thoradc Vertebrae 12 0 0.0 
Limibar Vertebrae 6 1 16.7 
Sacrum 2 1 50.0 

Table 12: Frequency of Degenerative Joint Disease (DJD) Among Adults in 
Group 4 of the Emest Witte Site 

Element 
Affected # Complete # Affected Frequency 
TMJ 12 2 16.7% 
Ankle 11 1 9.1 
Foot (Metatarsals) 11 3 27.3 
Foot (Phalanges) 13 3 23.1 
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Table 13: Dental Wear of Adiilts in Group 1 of Emest Witte 

Average 
Tooth (n) Wear̂  Range 

Maxilla R. M3 (20) 4.9 1-8 
R.M2 (22) 5.7 3 - 8 
R. Ml (24) 6.3 3 - 8 
R. P2 (20) 5.4 2 - 8 
R. Pi (21) 5.4 1-8 
R. C (25) 5.0 2 - 8 
RI2 (15) 5.3 3 - 8 
R.I l ( l l ) 4.8 3 - 7 
L. Ii (8) 4.9 3 - 7 
L. I2 (16) 5.1 2 - 8 
L. C(25) 5.1 1-8 
L. Pi (25) 5.8 2 - 8 
L. P2 (24) 5.5 2 - 8 
L. Ml (27) 6.4 3 - 8 
L. M2 (24) 5.5 2 - 8 
L. M3 (22) 4.3 1-8 

Mandible L. M3 (24) 4.7 2 - 7 
L. M2 (23) 5.3 2 - 8 
L- Ml (26) 6.1 3 - 8 
L. P2 (28) 5.5 2 - 8 
L. Pi (27) 5.3 2 - 8 
L. C (20) 5.0 2 - 8 
L. I2 (17) 5.8 2 - 8 
L. Ii (10) 5.9 3 - 8 
R Ii (5) 6.6 5 - 8 
R l2 (13) 5.7 3 - 8 
R. C (23) 5.0 2 - 8 
R. Pi (28) 5.5 2 - 8 
R. P2 (28) 5.6 2 - 8 
R. Ml (32) 6.3 3 - 8 
R. M2 (32) 5.7 3 - 8 
R M3 (26) 5.0 1-8 

' 1-3 Slight Wear 
4-6 Moderate Wear 
7-8 Severe Wear 
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Table 14: Composite Dental Wear of Adult Males (n=18) in Group 1 of the Emest 
Witte Site 

Maxillary 
Tooth (n) 
R.M3(11) 
R. M2 (13) 
R. Ml (12) 

R. P2 (10) 
R- Pi (11) 
R. C (12) 
R I 2 (8) 
R l l (6) 
L-ll (4) 
L. I2 (10) 
L.C(12) 
L. Pi (15) 
L. P2 (13) 
L. Ml (14) 

L- M2 (15) 
L. M3 n 1 ^ 

Table 15: 

Maxillary 
Tooth (n) 
R M3 (6) 
R. M2 (8) 
R. Ml (9) 

R. P2 (7) 

R Pi (8) 
R. C (9) 
R l2 (6) 
R l l (7) 
L.l l (3) 
L. I2 (5) 
L. C ( l l ) 
L. Pi (9) 
L. P2 (9) 
L. Ml (11) 
L. M2 (8) 
L.M3 (11) 

Average 
Wear* 

4.8 
5.5 
6.3 
5.1 
5.4 
5.0 
5.8 
4.8 
5.5 
5.1 
4.6 
5.6 
5.5 
6.3 
5.8 
4.5 

Range 
3 - 8 
3 - 8 
4 - 8 
3 - 8 
2 - 8 
2 - 8 
4 - 8 
3 - 7 
4 - 7 
2 - 8 
1-8 
2 - 8 
3 - 8 
4 - 8 
3 - 8 
3 - 8 

Mandibular 
Tooth (n) 
L- M3 (13) 
L. M2 (12) 
L- Ml (13) 

L. P2 (13) 
L. P i (11) 
L. C (8) 
L. I2 (9) 
L. l l (7) 
R l l (2) 
R l2 (4) 
R. C (10) 
R. Pi (12) 

R- P2 (13) 
R. Ml (17) 

R. M2 (16) 
R.M'^^ri'^^ 

Average 
Wear* 

4.8 
5.1 
6.1 
5.1 
5.0 
5.0 
5.8 
5.7 

6.0 
6.0 
4.8 
5.7 
5.2 
6.3 
5.7 
4.7 

: Composite Dental Wear of Adult Females (n=15) in Group 

Average 
Wear* 

3.0 
5.9 
6.2 
5.4 
5.4 
5.0 
4.8 
4.7 
4.3 
5.2 
5.7 
6.3 
5.3 
6.3 
4.9 
3.7 

Emest Witte Site 

Range 
1-6 
3 - 8 
3 - 8 
2 - 8 
1 -8 
2 - 8 
3 - 8 
2 - 8 
3 - 7 
3 - 8 
2 - 8 
4 - 8 
3 - 8 
3 - 8 
2 - 7 
1-7 

Mandibular 
Tooth 
L. M3 (9) 

L. M2 (9) 
L. M i ( i i ) 
L. P2 (9) 
L. Pi (11) 
L. C (9) 
L. I2 (5) 
L.l l (2) 

R l l (3) 
R. I2 (7) 
R. C (9) 
R. Pi (12) 
R. P2 (10) 
R M i (12) 
R. M2 (9) 
R. M3 (9) 

Average 
Wear* 

4.6 
5.2 
6.1 
5.4 
5.3 
4.7 
5.8 
6.5 
7.0 
5.7 
5.2 
6.2 
5.8 
6.2 
4.9 
4.6 

Ranee 
2 - 7 
3 - 8 
4 - 8 
3 - 8 
3 - 8 
3 - 8 
2 - 8 
3 - 8 

5 - 7 
4 - 8 
2 - 8 
2 - 8 
2 - 8 
4 - 8 
3 - 8 
3 - 8 

1 of tiie 

Range 
1-7 
3 - 8 
3 - 8 
2 - 8 
2 - 8 
2 - 8 
4 - 8 
5 - 8 
5 - 8 
3 - 8 
2 - 8 
2 - 8 
2 - 8 
3 - 8 
2 - 8 
1 - 8 

* 1-3 Slight; 4-6 Moderate; 7-8 Severe 
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Table 16: Dental Wear of Adults in Group 3 of tiie Emest Witte Site 

Average 
Tnnth (n^ Wear' Range 

Maxilla R.M3(4) 4.8 3 - 6 
R.M2 (2) 5.5 4 - 7 
R. Ml (4) 5.6 4 -7 
R. P2 (2) 4.5 4 -5 
R. Pi (4) 5.5 4 -8 
R. C (5) 5.2 3 -8 
R. I2 (3) 5.3 4 -8 
R. Ii (2) 4.0 0 
L. Ii (1) 4.0 0 
L. I2 (0) 0.0 0 
L. C (2) 4.0 0 
L. Pi (2) 6.0 4 -8 
L. P2 (2) 5.5 5-6 
L. Ml (3) 6.3 5-7 
L. M2 (1) 5.0 0 
L. Ms (3) 3.3 3 -4 

Mandible L.M3(2) 4.0 3 -5 
L. M2 (3) 5.3 4-7 
L. Ml (3) 6.0 5-7 
L. P2 (4) 5.6 4 -7 
L. Pi (3) 6.7 4-8 
L. C (3) 6.7 4 -8 
L. I2 (1) 4.0 0 
L. ll (2) 4.0 0 
R. Ii (1) 4.0 0 
R. I2 (2) 3.5 3 -4 
R. C (3) 5.0 3 -8 
R. Pi (3) 4.7 3 -8 
R. P2 (5) 5.0 3 -7 
R. Ml (5) 5.8 4-7 
R. M2 (5) 5.2 4-6 
R. M3 (4) 3.6 3 -5 

' 1-3 Slight Wear; 4-6 Moderate Wear; 7-8 Severe Wear 
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Table 17: Dental Wear of Adults in Group 4 of the Emest Witte Site 

Tooth (n) 
Average 

Wear^ 
4.5 
4.7 
6.0 
5.0 
4.5 
4.8 
6.0 
6.0 
6.0 
7.0 
5.0 
4.8 
5.0 
5.0 
3.8 
3.3 

1 

4.4 
4.7 
5.7 
5.2 
3.7 
3.0 
3.0 
5.0 
5.7 

5.3 
5.0 
4.5 
5.0 
5.4 
4.8 
5.0 

Rang( 
3-6 
3 -7 
5-1 
4 - 6 
4 - 5 
3 -8 
4 - 8 

0 
4 - 8 

0 
3-6 
4 - 7 
2 -8 
3-7 
2-6 
2 -5 

3-6 
4 -6 
4 -7 
4 -8 
3-5 

0 
0 

3-8 
3-8 

3-7 
3-7 
3-7 
2 -7 
4 -7 
4 -6 
3-6 

Maxilla R. M3 (4) 

R. M2 (3) 
R. Ml (2) 

R- P2 (2) 
R. Pi (2) 
R. C (4) 
R. I2 (2) 
R. l l (1) 
L.ll (2) 

L. I2 (1) 
L. C (3) 
L. Pi (4) 
L. P2 (4) 
L. Ml (3) 

L. M2 (4) 
L. M3 (4) 

Mandible L. M3 (5) 
L. M2 (3) 
L. Ml (6) 
L. P2 (5) 
L. Pi (3) 
L. C (3) 
L. I2 (1) 
L.ll (3) 
R. ll (3) 
R. I2 (3) 
R. C (3) 

R. Pi (4) 
R. P2 (4) 
R. Ml (5) 
R. M2 (4) 
R. M3 (3) 

^ 1-3 SHght Wear; 4-6 Moderate Wear; 7-8 Severe Wear 
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Table 18: Periodontal Disease in Group 1: Average Alveolar Bone Loss of 
Affected Teeth 

MaxiUa 
Tooth (*) 
R. M3 (4) 
R. M2 (7) 
R.Mi (7) 

R. P2 (3) 
R. Pi (10) 
R. C (13) 
R. I2 (4) 
R. ll (2) 
L.ll (3) 
L. I2 (4) 
L. C (7) 
L. Pi (13) 
L. P2 (7) 
L. Ml (5) 
L. M2 (6) 
L. M3 (6) 

Amoimt of 
Loss fmm) 

2.5 
3.9 
3.3 
2.7 
3.4 
4.8 
4.0 
4.0 
2.0 
3.0 
3.0 
3.7 
2.6 
5.4 
3.0 
3.5 

Mandible 
Tooth (*) 
R. M3 (10) 
R. M2 (9) 
R. Ml (13) 
R. P2 (12) 
R. Pi (15) 
R. C (6) 
R. I2 (3) 
R.ll (2) 
L.ll (2) 
L. I2 (6) 
L. C (8) 
L. Pi (13) 
L. P2 (14) 
L. Ml (18) 
L. M2 (14) 
L. M3 (8) 

Amoimt of 
Loss (mm) 

3.7 
4.2 
4.8 
2.8 
4.0 
8.0 
5.0 
8.0 
6.5 
6.0 
6.3 
5.5 
4.6 
4.9 
3.8 
4.5 

Number affected by alveolar bone loss 
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Table 19: Periodontal Disease in Group 3: Average Alveolar Bone Loss of 
Affected Teeth 

Maxilla 
Tooth (*) 
R. Ma (0) 
R. M2 (0) 
R. Ml (3) 

R. P2 (3) 
R. Pi (3) 
R. C (3) 
R-12 (2) 
R. ll (2) 
L. H (0) 
L. I2 (0) 
L. C (2) 
L. Pi (1) 
L. P2 (2) 
L. Ml (2) 
L. M2 (1) 
L. M3 (1) 

Amoimt of 
Loss (mm) 

0.0 
0.0 
4.0 
2.0 
4.5 
2.3 
3.0 
3.0 
0.0 
0.0 
2.3 
4.0 
4.5 
4.0 
3.0 
2.0 

Mandible 
Tooth 
R. M3 (1) 
R. M2 (2) 
R. Ml (2) 

R. P2 (2) 
R. Pi (0) 
R. C (0) 
R. I2 (0) 
R.ll (0) 
L.ll (0) 
L. I2 (1) 
L. C (1) 
L. Pi (1) 
L. P2 (2) 
L. Ml (3) 
L.M2 (2) 
L. M3 (2) 

Amount of 
Loss (mm) 

3.0 
3.5 
3.5 
2.5 
0.0 
0.0 
0.0 
0.0 
0.0 
4.0 
3.0 
3.0 
3.0 
3.7 
2.0 
2.0 

Number affected by alveolar bone loss 
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Table 20: Periodontal Disease in Group 4: Average Alveolar Bone Loss of 
Affected Teeth 

Maxilla 

Tooth (*) 
Amoimt of 
Loss (mm) 

Mandible 

Tooth (*) 
R. M3 (2) 
R. M2 (3) 
R. Ml (5) 

R. P2 (2) 
R. Pi (1) 
R. C (1) 
R. I2 (0) 
R ll (0) 
L.ll (0) 
L. I2 (0) 
L. C (0) 
L. Pi (2) 

L. P2 (1) 
L. Ml (2) 
L.M2 (2) 
L. M3 (2) 

Amount of 
Loss (mm) 

2.0 
2.7 
5.2 
3.0 
4.0 
3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.5 
5.0 
4.5 
3.5 
2.5 

R. M3 (2) 
R. M2 (3) 
R.Mi (1) 

R. P2 (2) 
R. Pi (2) 
R. C (2) 
R. I2 (0) 
R. l l (0) 
L. ll (0) 

L. I2 (1) 
L. C (1) 
L. Pi (1) 

L. P2 (1) 
L. Ml (0) 

L.M2 (1) 
L. M3 (1) 

2.5 
4.0 
2.0 
2.5 
2.0 
3.0 
0.0 
0.0 
0.0 
3.0 
4.0 
3.5 
2.0 
0.0 
3.0 
3.0 

Number affected by alveolar bone loss 
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Table 21: Antemortem Tooth Loss (AMTL) Frequency of Adults in Group 1 of 
the Emest Witte Site 

Tooth (n^ 
Maxilla R. M3 (20) 

R.M2 (22) 
R. Ml (24) 
R. P2 (21) 
R. Pi (21) 
R. C (25) 
R. ll (15) 
R- l l (12) 
L. ll (13) 
L. I2 (16) 
L. C (25) 
L. Pi (25) 
L. P2 (24) 
L. Ml (27) 
L. M2 (24) 
L. M3 (22) 

Mandible L. M3 (27) 
L. M2 (30) 
L. Ml (31) 

L. P2 (30) 
L. Pi (28) 
L. C (22) 
L. I2 (19) 
L. ll (13) 
R. ll (8) 
R. I2 (17) 
R. C (26) 

R. Pi (29) 
R. P2 (31) 
R. Ml (34) 
R. M2 (37) 
R. M3 (32) 

#AMTL 
0 
0 
0 
1 
0 
0 
0 
1 
5 
0 
0 
0 
0 
0 
0 
0 

3 
7 
5 
2 
1 
2 
2 
3 
3 

4 
3 
1 

3 
2 
5 
6 

Frequencv 
0% 
0 
0 
4.8 
0 
0 
0 
8.3 

38.5 
0 
0 
0 
0 
0 
0 
0 

11.1 
23.3 
16.1 

6.7 
3.6 
9.1 

10.5 
23.1 
37.5 
23.5 
11.5 
3.4 

9.7 
5.9 

13.5 
18.8 
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Table 22: Frequency of AMTL of Adult Males in Group 1 of Emest Witte 

Maxilary 
Number Lost 

Tooth (n) 
R M3 (11) 
R. M2 (13) 
R. Ml (12) 

R- P2 (10) 
R. Pi (11) 
R. C (12) 
R I 2 (8) 
R l l (6) 
L. l l (5) 
L. I2 (10) 
L. C(12) 
L. Pi (15) 
L. P2 (13) 
L. Ml (14) 

L. M2 (15) 
L. M3 (11) 

Table 23: 

MaxiQary 

AMTL 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

; Frequency 

Number Lost 
Tooth (n) 
R M3 (6) 
R. M2 (8) 
R. Ml (9) 
R. P2 (8) 

R Pi (8) 
R. C (9) 
R I2 (6) 
R ll (8) 
L.l l (7) 
L. I2 (5) 
L.C(11) 
L. Pi (9) 
L. P2 (9) 
L. Ml (11) 
L. M2 (8) 
L.M3 (11) 

AMTL 
0 
0 
0 
1 
0 
0 
0 
1 
4 
0 
0 
0 
0 
0 
0 
0 

% 

0 
0 
0 
0 
0 
0 
0 
0 

20.0 
0 
0 
0 
0 
0 
0 
0 

Mandibular 
Number Lost 

Toc>th (n) 
L. M3 (14) 

L. M2 (14) 
L. Ml (14) 

L. P2 (13) 
L. Pi (11) 
L. C (8) 
L. I2 (9) 
L. l l (7) 
R l l (2) 
R l2 (5) 
R. C (10) 
R. Pi (12) 

R P2 (13) 
R. Ml (17) 
R. M2 (17) 
R M3 (15) 

of AMTL of Adult Females in Group 

% 

0 
0 
0 

12.5 
0 
0 
0 

12.5 
57.1 

0 
0 
0 
0 
0 
0 
0 

Mandibular 

AMTL 
1 
2 
1 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
1 
2 

% 

7.1 
14.3 
7.1 
0 
0 
0 
0 
0 

0 
20.0 

0 
0 
0 
0 
5.9 

13.3 

1 of Emest Witte 

Number Lost 
Tooth 
L. M 3 ( i i ) 

L. M2 (14) 
L. Ml (15) 
L. P2 (11) 
L. Pi (12) 
L. C ( l l ) 
L.I2 (7) 
L.l l (5) 
R ll (6) 

R l2 (10) 
R. C(12) 
R. Pi (13) 
R. P2 (13) 
R. Ml (14) 
R.M2(13) 
RM3(13) 

AMTL 
2 
5 
4 
2 
1 
2 
2 
3 
3 
3 
3 
1 
3 
2 
4 
4 

% 

18.2 
35.7 
26.7 
18.2 
8.3 

18.2 
28.6 
60.0 
50.0 
30.0 
25.0 

1.1 
23.1 
14.3 
30.S 
30.8 
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Table 24: Antemortem Tooth Loss (AMTL) Frequency of Adults in Group 3 of 
the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (3) 

R. M2 (2) 
R. Ml (3) 

R. P2 (3) 
R. Pi (5) 
R. C (5) 
R. I2 (3) 
R.l l (2) 
L.ll (1) 

L. I2 (0) 
L. C (2) 
L. Pi (3) 
L. P2 (3) 
L. Ml (4) 

L. M2 (2) 
L. M3 (2) 

Mandible L. M3 (4) 
L. M2 (4) 
L. Ml (4) 

L. P2 (4) 
L. Pi (3) 
L. C (3) 
L. I2 (1) 
L.ll (1) 

R. l l (1) 
R. I2 (2) 
R. C (3) 

R. Pi (3) 
R. P2 (5) 
R. Ml (5) 

R. M2 (5) 

R. M3 (4) 

AMTT. 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
0 

2 
1 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

Frequency 
0% 
0 
0 

33.3 
20.0 
0 
0 
0 
0 
0 
0 

33.3 
0 

25.0 
50.0 

0 

50.0 
25.0 
25.0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
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Table 25: Antemortem Tooth Loss (AMTL) Frequency of Adults in Group 4 of 
the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (4) 

R. M2 (3) 
R. Ml (2) 
R. P2 (2) 

R. Pi (4) 
R. C (5) 
R. I2 (2) 
R. l l (2) 
L.ll (3) 
L. I2 (1) 
L. C (2) 
L. Pi (3) 
L. P2 (4) 
L. Ml (3) 
L. M2 (4) 
L. M3 (3) 

Mandible L. M3 (6) 
L. M2 (5) 
L. Ml (6) 

L- P2 (6) 
L. Pi (6) 
L. C (3) 
L. I2 (2) 
L.ll (4) 

R. ll (4) 
R. I2 (4) 
R. C (4) 

R. Pi (6) 
R. P2 (6) 
R. Ml (6) 
R. M2 (6) 

R. M3 (5) 

AMTL 
0 
0 
0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 

2 
2 

Frequencv 
0% 
0 
0 
0 

25.0 
0 
0 

50.0 
33.3 
0 
0 
0 
0 
0 
0 
0 

16.7 

20.0 
0 

16.7 
16.7 
33.3 
50.0 
25.0 
25.0 
25.0 
25.0 
16.7 

16.7 
16.7 
33.3 
40.0 
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Table 26: Caries Frequency of Adults in Group 1 of the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (20) 

R. M2 (22) 
R. Ml (24) 

R. P2 (20) 
R- Pi (21) 
R. C (25) 
R. I2 (15) 
R- ll (11) 
L. ll (8) 
L. I2 (16) 
L. C (25) 
L. Pi (25) 
L. P2 (24) 
L. Ml (27) 
L. M2 (24) 
L. M3 (22) 

Mandible L. M3 (24) 
L. M2 (23) 
L. Ml (26) 

L. P2 (28) 
L. Pi (27) 
L. C (20) 
L. I2 (17) 
L. ll (10) 
R. ll (5) 
R. I2 (13) 
R. C (23) 

R. Pi (28) 
R. P2 (28) 
R. Ml (32) 
R. M2 (32) 

R- M3 (26) 

Number of 
Caries 

4 
1 
1 
0 
0 
0 
2 
0 
0 
0 
1 
0 
1 
2 
3 
2 

3 
3 
1 
1 
0 
0 
0 
0 
1 

1 
0 
0 
0 
0 
1 
1 

Frequencv 
20.0% 
4.5 
4.2 
0 
0 
0 

13.3 
0 
0 
0 
4.0 
0 
4.2 
7.4 

12.5 
9.1 

12.5 
13.0 
3.8 
3.6 
0 
0 
0 
0 

20.0 

11 
0 
0 
0 
0 
3.1 
3.8 
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Table 27: Frequency of Caries of Adult Males in Group 1 of Emest Witte 

Maxilary 
Number Lost 

Tooth (n) 
R.M3(11) 

R. M2 (13) 
R. Ml (12) 

R- P2 (10) 
R. Pi (11) 
R.C(12) 
R l2 (8) 
R l l (6) 
L. l l (5) 
L. I2 (10) 
L. C(12) 
L. P i (15) 
L. P2 (13) 
L. Ml (14) 
L. M2 (15) 
L. M3 (11) 

Table 28: 

MaxiQary 

AMTL 
2 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
1 
1 
1 
1 

; Frequency 

Number of 
Tooth (n) 
R M3 (6) 
R. M2 (8) 
R. Ml (9) 

R. P2 (8) 
R Pi (8) 
R. C (9) 
R I 2 (6) 
R l l (8) 
L.l l (7) 
L. I2 (5) 
L. C ( l l ) 
L. Pi (9) 
L. P2 (9) 
L. Ml (11) 
L. M2 (8) 
L.M3 (11) 

Caries 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
2 
0 

% 

18.2 
0 
0 
0 
0 
0 

25.0 
0 
0 
0 
0 
0 
1.1 
7.1 
6.7 
9.1 

Mandibular 
Number of 

Tooth (n^ 
L. M3 (14) 

L. M2 (14) 
L. Ml (14) 

L. P2 (13) 
L. Pi (11) 
L. C (8) 
L.I2 (9) 
L. l l (7) 
R ll (2) 
R I2 (5) 
R. C(10) 
R. Pi (12) 

R. P2 (13) 
R. Ml (17) 

R. M2 (17) 
R M3 (15) 

of Caries of Adult Females in Group 

% 

33.3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9.1 
0 
0 
0 

25.0 
0 

Mandibular 

Caries 
1 
2 
1 
0 
0 
0 
0 
0 

1 
1 
0 
0 
0 
0 
1 
1 

% 
7.1 

14.3 
7.1 
0 
0 
0 
0 
0 

50.0 
20.0 

0 
0 
0 
0 
5.9 
6.7 

1 of Emest Witte 

Number of 
Tooth 
L. M3 (11) 

L. M2 (14) 
L. Ml (15) 

L. P2 (11) 
L. Pi (12) 
L. C ( l l ) 
L. 12 (7) 
L.l l (5) 
R ll (6) 

R I2 (10) 
R. C(12) 
R. Pi (13) 
R. P2 (13) 
R. Ml (14) 
R. M2 (13) 
R M3 (13) 

Caries 
2 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

% 

18.2 
7.1 
0 
9.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Table 29: Caries Frequency of Adults in Group 3 of the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (3) 

R.M2 (2) 
R. Ml (3) 

R. P2 (2) 
R. Pi (4) 
R. C (5) 
R-12 (3) 
R. l l (2) 
L. U (1) 
L. I2 (0) 
L. C (2) 
L. Pi (2) 
L. P2 (3) 
L. Ml (3) 
L. M2 (1) 
L. M3 (2) 

Mandible L. M3 (2) 
L. M2 (3) 
L. Ml (3) 
L. P2 (4) 
L. Pi (3) 
L. C (3) 
L. I2 (1) 
L.ll (1) 
R. ll (1) 
R. I2 (2) 
R. C (3) 

R. Pi (3) 
R. P2 (5) 
R. Ml (5) 
R. M2 (5) 
R. M3 (4) 

Number of 
Caries 

2 
1 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
1 
0 

Frequent 
66.7% 
50.0 
33.3 
0 
0 

20.0 
0 
0 
0 
0 
0 
0 

33.3 
33.3 
0 
0 

50.0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

20.0 
20.0 
0 
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Table 30: Caries Frequency of Adults in Group 4 of the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (4) 

R. M2 (3) 
R. Ml (2) 

R. P2 (2) 

R. Pi (3) 
R. C (5) 
R. I2 (2) 
R. l l (1) 
L. ll (2) 
L. I2 (1) 
L. C (2) 
L. Pi (3) 
L. P2 (4) 
L. Ml (3) 
L. M2 (4) 
L. M3 (3) 

Mandible L. M3 (5) 
L. M2 (4) 
L. Ml (6) 

L. P2 (5) 
L. Pi (5) 
L. C (2) 
L. I2 (1) 
L.ll (3) 
R. ll (3) 
R-12 (3) 
R. C (3) 

R. Pi (5) 
R. P2 (5) 
R. Ml (5) 
R. M2 (4) 
R. M3 (3) 

Number of 
Caries 

0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
1 
1 
3 
0 
0 

3 
0 
0 
1 
0 
1 
0 
0 
0 

0 
0 
0 

0 
1 
0 
0 

Freouencv 
0% 
0 
0 
0 
0 

40.0 
0 
0 
0 
0 
0 

33.3 
25.0 

100.0 
0 
0 

60.0 
0 
0 

20.0 
0 

50.0 
0 
0 
0 
0 
0 
0 

0 
20.0 
0 
0 
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Table 31: Calculus Frequency of Adults in Group 1 of the Emest Witte Site 

Tooth (n) 
Maxilla R. M3 (20) 

R. M2 (22) 
R. Ml (24) 

R. P2 (20) 
R. Pi (21) 
R. C (25) 
R. I2 (15) 
R. l l (11) 
L. ll (8) 
L-12 (16) 
L. C (25) 
L. Pi (25) 
L. P2 (24) 
L. Ml (27) 
L. M2 (24) 
L. M3 (22) 

Mandible L. M3 (24) 
L. M2 (23) 

L. Ml (26) 
L. P2 (28) 
L. Pi (27) 
L. C (20) 
L. I2 (17) 
L. ll (10) 
R. l l (5) 
R. I2 (13) 
R. C (23) 

R. Pi (28) 
R. P2 (28) 
R. Ml (32) 
R. M2 (32) 
R. M3 (26) 

Number Affected 
bv Calculus 

1 
1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
2 
3 
4 

2 
2 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
2 
4 

Frequencv 
5.0% 
4.5 
0 
0 
0 
4.0 
6.7 
0 
0 
0 
0 
0 
0 
7.4 

12.5 
18.2 

8.3 

8.7 
3.8 
3.6 
0 
0 
0 
0 
0 
0 
4.3 
0 

0 
0 
6.3 

15.4 
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Table 32: Calculus Frequency of Adults in Group 3 of the Emest Witte Site 

Tooth f n) 
Maxilla R. M3 (3) 

R.M2 (2) 
R. Ml (3) 

R. P2 (2) 

R. Pi (4) 
R. C (5) 
R. I2 (3) 
R- l l (2) 
L. ll (1) 
L. I2 (0) 
L. C (2) 
L- Pi (2) 
L. P2 (3) 
L. Ml (3) 
L. M2 (1) 
L. M3 (2) 

Mandible L. M3 (2) 
L. M2 (3) 
L. Ml (3) 

L. P2 (4) 
L. Pi (3) 
L. C (3) 
L. I2 (1) 
L. ll (1) 

R. ll (1) 
R. I2 (2) 
R. C (3) 

R. Pi (3) 
R. P2 (5) 
R. Ml (5) 
R. M2 (5) 
R. M3 (4) 

Number Affected 
bv Calculus 

1 
0 
1 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
1 
1 
1 

1 
1 
0 
0 
0 
0 
0 
0 
1 

1 
1 
1 

1 
1 
2 
1 

Frequencv 
33.3% 
0 

33.3 
0 

25.0 
0 
0 

50.0 
0 
0 
0 
0 
0 

33.3 
100.0 
50.0 

50.0 

33.3 
0 
0 
0 
0 
0 
0 

100.0 
50.0 
33.3 
33.3 

20.0 
20.0 
40.0 
25.0 
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Table 33: Frequency of Dental Abscesses in Dentitions* (n=42) in Group 1 
of the Emest Witte Site 

Maxillary 
Indsors 
Canines 
Premolars 
Molars 

Mandibular 
Incisors 
Canines 
Premolars 
Molars 

Females (%) 

0(0) 
1 (6.7) 
4 (26.7) 
3 (20.0) 

5 (33.3) 
4 (26.7) 
1 (6.7) 
5 (33.3) 

Males (%) 

1 (5.6) 
1 (5.6) 
3 (16.7) 
2(11.1) 

0(0) 
0(0) 
1 (5.6) 
0(0) 

Total (%) 

1 (2.4) 
2 (4.8) 
7 (16.7) 
5 (11.9) 

6 (14.3) 
4 (9.5) 
2 (4.8) 
6 (14.3) 

* Includes Individuals of Unknown Sex 
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Table 34: Frequency of Dental Abscesses in Dentitions* (n=6) in Group 3 of the 
Emest Witte Site 

Maxillary 
Indsors 
Canines 
Premolars 
Molars 

Mandibular 
Incisors 
Canines 
Premolars 
Molars 

Females (%) 

1 (50.0) 
2 (100.0) 
1 (50.0) 
0(0) 

0(0) 
0(0) 
0(0) 
3 (150) 

Males (%) 

0(0) 
0(0) 
1 (25.0) 
2 (50.0) 

0(0) 
0(0) 
0(0) 
0(0) 

Total (%) 

1 (16.7) 
2 (33.3) 
2 (33.3) 
2 (33.3) 

0(0) 
0(0) 
0(0) 
3(50) 

Table 35: Frequency of Dental Abscesses in Dentitions* (n=10) in Group 4 of the 
Emest Witte Site 

Maxillary 
Indsors 
Canines 
Premolars 
Molars 

Mandibular 
Indsors 
Canines 
Premolars 
Molars 

Females (%) 

0(0) 
0(0) 
1 (33.3) 
0(0) 

0(0) 
0(0) 
0(0) 
1 (33.3) 

Males (%) 

0(0) 
1 (33.3) 
1 (33.3) 
1 (33.3) 

1 (33.3) 
0(0) 
1 (33.3) 
0(0) 

Total (%) 

1 (10.0) 
1 (10.0) 
2 (20.0) 
1 (10.0) 

1 (10.0) 
0(0) 
1 (10.0) 
1 (10.0) 

Indudes Individuals of Unknown Sex 
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CHAPTER VI 

DISCUSSION 

In the following discussion, the results from Groups 1,3, and 4 will be 

compared to Group 2, each other, and similar skeletal populations from the same 

region. The expectation is that, since the prehistoric peoples of the Texas Gulf 

Coastal Plain were hunter-gatherers, an endemic disease pattem will be shown 

to have existed. Explanations are provided for instances were the expected 

pattem was not observed. 

Paleodemography 

The virtually even sex ratio exhibited in Group 1 is characteristic of 

prehistoric cemeteries on the Texas Gulf Coastal Plain (see Table 36). Practically 

even sex ratios have been reported for Emest Witte Group 2, Morhiss (Dockall, 

1997), Blue Bayou (Comuzzie, 1987), and Mitchell Ridge (Powell, 1994). This 

suggests that the peoples of the Texas Gulf Coastal Plain, regardless of the time 

period, were not differentially selecting males over females for burial. However, 

there are exceptions to this statement. Uneven sex ratios, in terms of more 

males to females, have been reported at Crestmont (Vemon, 1989) and Loma 

Sandia (Taylor, 1995). Yet, the unbalanced sex ratios at these two sites may be 

the result of other factors that have nothing to do with differential treatment of 

the sexes after death. Poor skeletal preservation, espedally at Loma Sandia, may 

have skewed paleodemographic assessments. 

Sex ratios for Groups 3 and 4, while vital for descriptive analysis of the 

site, should not be reUed upon too heavily when discussing the demography of 

the Early Ceramic and Historic time periods. The sample size of both groups 

does not lend itself to as great a discussion as is possible with Groups 1 and 2. 
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Yet, the demographic and paleopathological trends exhibited by the two groups 

can be examined and put into a regional perspective. 

One vexing paleodemographic problem that is found in the entire Emest 

Witte sample is the paudty of subadults (birth to 20 years of age). Subadults 

make up only 16.4% of the Group 1 sample, 28.6% of Group 2,12.5% of Group 3, 

and 14.3% of Group 4 (see Table 37). This dearth of young individuals is 

mirrored at other sites in the region (see Comuzzie, 1987; Taylor, 1995; Vemon, 

1989). 

There are several lines of speculation that can be explored in order to 

explain this situation. One possibility is that most of the young individuals in the 

population were surviving to adulthood. Nutrition was good, diseases were 

few, and the amoimt of physiological stress facing the youngsters was sUght. 

This should translate into an excellent state of health not only for the children, 

but for the population at large. However, this scenario is not likely. Modem 

ethnographic studies of hunter-gatherer populations show that of new-bom 

infants, 23% die in the first year of life and 40% die before the age of 15 (Howell, 

1976). As of this report, there is nothing in the archeological record of the Texas 

Gulf Coastal Plain to suggest a level of nutrition or medical knowledge superior 

to that of modem hunter-gatherers. Therefore, other possibilities for the lack of 

subadults must be explored. 

One of those possibilities could be differential treatment of subadults after 

death. Within the ethnographic record, there is precedent for infantidde and 

differential disposal of subadults. Cabeza de Vaca recorded that the Mariames 

would ''cast their daughters away at birth; the dogs eat them...[because] if they 

were to marry off their daughters,...[they] would multiply their enemies..." 

(Covey, 1998:78). He also reported a similar practice among the Yguaces, who 

would "kill their own male children and buy those of strangers" (Covey, 
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1998:79). While one cannot make a direct connection between the cultural mores 

of Proto-Historic groups and Middle Archaic peoples (they are separated by 

more than 1000 years), it does show that differential disposal of deceased 

children was present prehistorically on the Texas Gulf Coastal Plain. It certainly 

must be acknowledged as a possibility to explain the small numbers of subadult 

remains within the skeletal samples. 

Another possibility for the lack of subadult skeletons is the taphonomic 

process. The soil type of the Emest Witte site is not condudve to good skeletal 

preservation. It would be reasonable to deduce that the lighter, less dense 

skeletal elements of subadults simply did not preserve at the same rate as older 

individuals. Of the three possibilities discussed to explain the low numbers of 

subadult skeletal elements, this is probably the most likely answer. 

While there is a lack of subadult remains in the Emest Witte sample, there 

is also a lack of old individuals (50+ years). Only 3% of the individuals in Group 1 

were assessed as old adults, compared with 9.8% in Group 2 (Dockall, 1997:76), 

12.5% in Group 3 and 0% in Group 4. What can account for the low nimibers of 

old individuals? 

Research conceming modem hunter-gatherers has shown a distinct 

demographic pattem. These populations are characterized by high infant 

mortahty, a decrease and stabilization of mortality during young adulthood, 

followed by a consistent increase in mortality as one becomes older (Howell, 

1976; Swedlund and Armelagos, 1976:12). The paleodemography of the Emest 

Witte site does not reflect this pattem. There is a significant lack of subadults 

(when mortahty should be the highest) and old adults. Yet, there is an over 

representation of individuals in the young and middle adult age categories (20-49 

years), which is when mortality should be the lowest. 
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Not only is there an over representation of young and middle adults in 

Group 1, there are also more males than females represented in the young adult 

age category. In fact, the only two old adults in the group were females. This 

dichotomy has implications conceming the health and adaptation of the Middle 

Archaic time period. These implications will be explored more fully later in the 

chapter. 

Stature Estimations 

Estimation of stature for Groups 1, 3, and 4 are comparable with those 

reported from other sites on the Texas Gulf Coastal Plain (see Table 38). 

Although data on stature estimation is hampered by small sample sizes, the 

collective body of research offers a basis for interpretation. Small stature has 

been linked to nutritional stress, although genetic and other environmental 

factors also play a role (Larsen, 1997:13-14). The stature estimations collected 

from the Texas Gulf Coastal Plain sites have generally been interpreted as 

evidence of good nutrition and health (see Comuzzie, 1987; Dockall, 1997). The 

estimations from Groups 1, 3, and 4 fit in well with other area populations, 

indicating that the peoples represented by Emest Witte did not experience levels 

of nutritional stress that would have significantly interfered with normal growth 

and development. 

Skeletal Pathologies 

Periostitis 

The low rates of infectious lesions observed in Group 1 may be the result 

of several factors. First, poor skeletal preservation has undoubtably destroyed 

some instances of periostitis. Second, the carbonate matrix that covers some 

elements may have obscured some slight cases. Nevertheless, the surviving 
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skeletal elements suggest that there was a genuinely low rate of infectious 

disease during the Middle Archaic. 

Research on Late Archaic cemeteries show generally low, but not 

insignificant, frequendes of infectious disease (see Table 39). It is dear that 

infections had an impact on health and quahty of life during the Archaic on the 

Texas Gulf Coastal Plain. What is undear is the nature of these infections. It is 

difficult, and in most cases impossible, to attribute these infectious lesions to any 

particular disease. 

The only exception may be the case observed on Burial 140, which 

displayed periostitis and sabering of the tibiae. This pattem of involvement has 

been linked to treponematosis, but it is not absolutely diagnostic. Evidence of 

endemic treponematosis has been reported in the skeletal populations from 

many sites on the Texas Gulf Coastal Plain including Mitchell Ridge (Powell, 

1994), Emest Witte Group 2, Morhiss (Dockall, 1997:128), Pahn Harbor 

(Comuzzie et al., 1986), Shell Point (Wilkinson, 1973), Crestmont, Oso, Harris 

County Boys School, Jamaica Beach, and Caplen (Dockall and Steele, 1995). The 

earUest of these cases originate in the Late Archaic. If Burial 140 does represent 

treponematosis, then it would push the earUest date of the disease in Texas 

samples back to the Middle Archaic. 

Cranial infections resulting from head Uce may have been a definite 

problem for the foragers of the Texas Gulf Coastal Plain. Among the cultural 

artifacts discovered at Emest Witte are certain implements made from the long 

bones of deer or antelope. The tools are between 8 and 22 cm long, and between 

1 and 3 cm wide. One of the ends is tapered to a blunt point (HaQ 1981,1988a). 

Based on ethnographic evidence from the American Southwest and California, 

Hall (1988a) has hypothesized that these long bone implements ma\- have been 

used as "louse crushers". 
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Rates of periostial lesions are significantly higher for Groups 3 and 4. AU 

of the cases are of non-specific infection and cannot be attributed to any specific 

disease. This trend indicates that chronic infectious disease was a greater 

problem after the Archaic time period. Yet, high frequendes of pathology may 

not necessarily translate to poor health (see Wood et al., 1992). However, since 

most of the affected individuals are primarily young adults, an assessment of 

poor health is not unreasonable. 

Trauma 

Trauma is an infrequent pathology among Groups 1, 3, and 4. The rate of 

trauma observed in Group 1 is comparable to that found in Group 2 and other 

skeletal populations from the Late Archaic (DockaU, 1997:158-159; see Table 40). 

Only three instances of direct, blunt force trauma are evident in Group 1. These 

instances are evenly divided between males and females (the third was an 

individual of undetermined sex), indicating that one sex was not more at risk 

than another. 

The most remarkable instance of blunt force trauma within Group 1 was 

the Type HI odontoid fracture suffered by Burial 220. These fractures are rare, 

even in modem medical practice, and frequently result in death (Anderson and 

D'Alonzo, 1974; Doherty et al., 1993; Hadley et al., 1986,1989; SUcox and 

Whitesides, 1998). These fractures are most frequently caused by automobUe 

acddents and faUs from heights (AmUng et al., 1995) which would usuaUy result 

in additional broken bones. Only blows to the back of the head (Benzel et al., 

1994) would Umit skeletal damage. Since Burial 220 does not display any other 

broken bones, a blow to the back of the head or neck is the most lUcely cause of 

the fracture. 
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Neurological injury occurs in roughly 25% of the survivors of C2 fractures 

and can range in severity from high tetraplegia with respiratory center 

involvement to minimal sensory weakness of the upper limbs (SUcox and 

Whitesides, 1998). In fact, some individuals report feeling Uttle or no pain 

assodated with the injury (Seybold and Bayley, 1998). Of those that survive, 

delayed myelopathy in the form of spastic hemiparesis, incontinence, Brown-

S^quard syndrome, monoparesis, quadriplegia, dyphagia, neuralgia of the 

ocdpital nerves, and death can develop. Defects can be progressive and/or 

intermittent or static. They can manifest at the time of injury or as many as 48 

years after the fact (Anderson and 17 Alonzo, 1974). 

Such an injury would indicate that the individual required some assistance 

from others in order to (initiaUy) survive such a fracture. Such a case can provide 

an insight about the level of the care given to the sick and the dying. Inferring 

"compassion" from the paleopathological record has been critiqued (see 

Dettwyler, 1991), but it is difficult to see how an individual might survive such a 

fracture without some form of help from others. 

OveraU instances of traimia are infrequent in the Emest Witte sample (see 

Table 40). Most cases of trauma are of the acddental variety, and are not due to 

interpersonal violence. However, acddental trauma can have significant impact 

upon those affected. Fractures of the hands and feet, the most common location 

of trauma in the Emest Witte sample, can cause not only discomfort, but can 

limit their use. Such fractures could potentiaUy interfere with the activity of 

procuring food, constructing shelter, and going about the normal activities of the 

day. Such "minor" fractures could also serve as pathways for infectious disease, 

which in extreme cases can resiUt in death. 
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Degenerative Joint Disease (DJD) and Osteoarthritis 

DJD and osteoarthritis are not extensively recorded in the reports 

conceming the prehistoric cemeteries on the Texas Gulf Coastal Plain. Even in 

those analyses that provide good information on the subject, different definitions 

of DJD and osteoarthritis are used than that outlined in this report. As of this 

writing, there is no consistent, weU-researched study specific to these disorders 

on the Texas Gulf Coastal Plain samples. 

Levels of DJD and osteoarthritis are fairly low in Group 1. Part of this is 

the low survivabUity of distal articulations in the sample. However, there does 

seem to be a genuinely low frequency of both disorders in the Middle Archaic 

sample. Of the DJD and osteoarthritic lesions that do exist, they do not seem to 

affUct one sex more frequently than another. Undoubtably, the relative youth of 

the sample is playing a role in the low frequency of the disorders. DJD and 

osteoarthritis are traditionaUy beUeved to be heavUy influenced by age and 

activity Qurmain, 1999:108). In a sample that is dominated by young and middle 

adults, one would not expect to observe a high rate of involvement. 

In Group 2, DJD and osteoarthritis were more common than in Group 1 

(see Table 41). The most commonly affected joint was the temporo-mandibular. 

There was, however, a pattem of more arthritic involvement among the females 

than the males, espedaUy in the feet (DockaU, 1997:172). 

Group 3 shows a high frequency of DJD and osteoarthritis, which is 

pecuUar considering that there are so few old adults in the sample. Group 4 also 

displays a high inddence of the disorder, espedaUy when one considers the lack 

of complete articulations within the sample. What aU three groups seem to show-

is a progressive amount of DJD and osteoarthritis through time that w as not 

differentiaUy affecting the sexes to a significant degree. 
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The archeological synthesis of the area teUs of an increase in population 

from the Middle to Late Archaic. The increase in DJD and osteoarthritis could be 

indicative of a larger population having to work harder to feed itself. Yet, it may 

simply reflect that there are more older adults within the Group 2 than the 

Group 1 sample. There are only 2 old adults in Group 1 (3.1%), whUe there are 

16 (9.8%) in Group 2 (DockaU, 1997:76). The low frequendes of DJD in Group 1 

probably reflect the lack of older individuals more than a change in activity 

pattems. 

After the Late Archaic, significant cultural change began to occur (Black, 

1995; Patterson, 1995). This may have resulted in a change in activity pattem that 

is reflected in the higher rates of DJD and osteoarthritis in Groups 3 and 4. 

Nutritional Defidency Disease (Porotic Hyperostosis) 

Porotic Hyperostosis is a common, but generally low frequency 

pathology on the Texas Gulf Coastal Plain (see Table 42). Group 1 seems to fit in 

weU with the low frequendes from Late Archaic samples. This would indicate 

that the Middle and Late Archaic were not marked by severe iron anemia caused 

by dietary defidency or parasites. 

The post-Archaic time periods, however, seem to iUustrate something 

different. The Early Ceramic Group 3 and the Late Prehistoric component of 

MitcheU Ridge (PoweU, 1994) show a relative high frequency, indicating that 

changes began to take place in the region after the Archaic. Whether these 

changes are the results of cUmate or different cultural practices can only be 

surmised. Whatever the reason, the Historic time period, as evidenced by 

Group 4, shows a trend to lower frequendes of the pathology. 

Interestingly, no active lesions were observed in any of the skeletal 

remains from Groups 1, 3, and 4. This may be due to the fact that the sample is 
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dominated by adults. Porotic hyperostosis probably occurred early in Ufe and 

was overcome as the individual aged. If the Emest Witte sample was more 

abundant in terms of subadult skeletons, then a dearer picture of porotic 

hyperostosis on the Texas Gulf Coastal Plain could be draw. 

Neoplastic Disorders 

Within the skeletal samples from the Texas Gulf Coastal Plain, extemal 

auditory exostoses are almost unique to Group 1. DockaU (1997:203) reported 

one exostoses in an adult male from Morhiss, but none from Emest Witte Group 

2 or any other Gulf Coastal Plain site. The reason for the higher frequency for 

the Middle Archaic is not easy to diagnose. DiBartolomeo's (1979) cold water 

theory probably does not apply to Emest Witte. Kennedy (1986) reported that 

extemal auditory exostoses reach their highest frequency between 30° and 45° 

north or south latitude. The Emest Witte site Ues south of 30°. Unless the males 

of the Middle Archaic were repeated swimming during the wintertime, some 

other cause must be responsible. Given the uncertain etiology of the neoplasm 

(see Aufderheide and Rodriguez-Martin, 1998:255-256), the exact cause can only 

be speculated upon. 

The possible case of metastic carcinoma or multiple myeloma observed in 

Group 1 is rare in Texas Gulf Coastal Plain samples. DockaU (1997:206) reported 

that all neoplasms observed in her study were of the benign variety. In general, 

maUgnant neoplasms are uncommon, but do have precedence in prehistoric 

skeletal remains in North America (Morse et al., 1974). This disorder probably 

resulted in the individual's death. 

Cases of benign neoplasms observed in Groups 1, 3, and 4 should be 

viewed as non-life threatening disorders. Osteomas and exostoses (not of the 

extemal auditory meatus) are uncommon findings on the Texas Gulf Coastal 
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Plain (DockaU, 1997:199) and should be looked at as having Uttle to no effect on 

health or adaptation. 

Dental Pathologies 

Dental Wear 

Rates of dental wear are very comparable between Groups 1 and 2. There 

is a sUght deviation in the rate of wear in Groups 3 and 4 in terms of which teeth 

are more heavUy worn, but the overaU rates of wear are similar across the site. 

It is of interest to note the Ungual tUting of the first molars of two individuals in 

Group 1, which is an unusual occurrence found in few prehistoric populations. In 

Texas, lingual tUting has been observed at Palm Harbor (Comuzzie and Steele, 

1989), Blue Bayou (Comuzzie, 1987), and Morhiss (DockaU, 1997:258). The exact 

cause of this pattem of wear is not known, at least in the Texas samples. 

However, Reinhardt (1983:236) attributes it to "merely the natural eruptive paths 

as teeth wear heavUy". The Archaic peoples of the Texas Gulf Coastal Plain must 

have put severe mechanical stress on their dentitions in order to develop this 

wear. Whatever its cause, this pattem of lingual tUting can now be pushed back 

to the Middle Archaic. 

Another unusual aspect of dental wear in Group 1 concerns the uneven, 

obUque molar wear observed on several individuals. This type of wear was not 

reported on by DockaU (1997) in her examination of Group 2, Morhiss, and other 

sites along the Texas Gulf Coastal Plain; neither was it commented upon by other 

reports conceming area skeletal populations. However, it is unclear whether this 

pattem was not observed or not recorded. 

This pattem, according to Smith (1984), is more characteristic of earl)' 

agricultural groups than hunter-gatherers. However, there is Uttle to no 

evidence that agriculture was ever practiced on the Texas Gulf Coastal Plain, 
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espedaUy during the Middle Archaic. Yet, plant remains do not always preserve 

weU, and it is tempting to state that the wear pattem observed in Group 1 is 

circumstantial evidence for early farming in the region. Before drawing such a 

condusion, other skeletal populations should be examined to determine if Group 

1 is simply an isolated case. If the pattem were found to be consistent across 

several Archaic sites, then a more definite condusion could be drawn. 

Periodontal Disease 

Evidence of periodontal disease, in terms of alveolar bone loss, has largely 

been ignored by researchers examining the skeletal populations from the Texas 

Gulf Coastal Plain (see Copas, 1984; Comuzzie, 1987; DockaU, 1997; Vemon, 

1989). Therefore, it is difficult to put into a regional context. However, the high 

frequency and severity of the disorder indicates that dental hygiene was not 

good during the Middle Archaic, Early Ceramic, or Historic time periods. No 

matter the period, periodontal disease was a chronic, consistent problem. 

Alveolar bone loss was a, if not the, main contributor to antemortem tooth loss 

in the population. 

Antemortem Tooth Loss (AMTL) 

AMTL was a consistent problem throughout aU groups of the Emest Witte 

site (see Table 43). However, AMTL in Group 1 (40.5%) has a higher frequency 

than Group 2 (32.1%), but less than Group 3 (50.0%) or Group 4 (60.0%). hi 

Group 1, the imbalance in AMTL between females and males (62.5% to 33.3%), 

was also seen in Group 2 (39.4% to 31.4%), but not to the large degree observed 

m the Middle Archaic sample. The imbalance in AMTL betu-een males and 

females in Group 1 is probably the result of differences in non-masticatory 

functions of teeth. In other words, there was probably some differential use of 
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the dentition as tools between males and females. It could also be indicative of a 

difference in diet between males and females. If females were consuming a 

coarser (presumably less processed) diet, then it could translate into higher rates 

of AMTL. 

The lower frequency in Group 2 suggests that males and females in the 

Late Archaic were eating simUar, if not identical, foods. It could also be inferred 

that there was also more equaUty in the levels of mechanical stress as weU. The 

differences in the frequency of AMTL between Groups 1 and 2 offer evidence of 

some direct dietary or cultural change from the Middle to Late Archaic. 

Changes also took place after the Archaic period. It is difficult to condude 

what might be responsible for the high frequendes in AMTL in Groups 3 and 4. 

Perhaps it is a vestige of the smaU sample size, but the trend indicates a lower 

level of dental health in the later time periods. 

Enamel Hypoplasias 

Enamel hypoplasias occurred in a much higher frequency in dental 

samples from the Late Archaic than observed in Group 1 (see Table 44). This 

suggests that the Late Archaic was a time of greater nutritional stress than the 

Middle Archaic. The archeological record indicates that population increased 

from the Middle to Late Archaic, which would have meant greater competition 

for resources. Fewer hypoplasias in Group 1 indicate that food resources were 

more abundant and more easUy exploited. Rising numbers of people in Late 

Archaic is translated into less avaUabiUty of food. The number and frequency of 

enamel hypoplasias is direct evidence that the competition for subsistence 

resources had a negative impact on the health of Late Archaic peoples. 

Of note is the 0% frequency of enamel hypoplasias in Group 3 and the 

20% rate in Group 4. These trends indicate that the causes of hypoplasias in 
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Group 2 subsided in the Early Ceramic, but retumed to comparable levels in the 

Historic. The reason for the higher frequency in Group 4 may be Unked to wider 

biocultural factors. By AD 1710, GiUf Coastal Plain groups would have 

developed relationships with European populations. Therefore, the specter of 

Old World pathogens should not be overlooked when making assessment about 

the health of Historic age Group 4. 

Dental Caries 

Caries in Group 1 show that their frequency was not significantiy different 

from the Middle to the Late Archaic (see Table 45). Evidentiy, the food resources 

that were being exploited had a cariogenic component, but were not excessively 

so. However, a relative high frequency was observed in Groups 3 and 4. This 

would seem to suggest that some cariogenic food source began to be consumed 

after the Archaic. 

Within the Middle and Late Archaic, caries may have been influenced by 

the consumption of acorns, a carbohydrate. Patterson (1993) has suggested that 

acorns were an important food source for prehistoric groups. Furthermore, 

pecans may have added to the inddence of caries, although they are 

characterized more for their fat content than their carbohydrate level. HaU 

(1995b,1998) has suggested that pecans were a major component in the 

subsistence strategies of Late Archaic groups. These caries rates cannot 

definitively indicate tiiat acoms and pecans were the culprit of cariogenic activit), 

but they are a good candidates. 

Explaining tiie higher frequendes of caries m Groups 3 and 4 is more 

difficult. There is nothing in the archeological Uterature that would suggest that 

food subsistence strategies were markably different after the Archaic. In fact, the 

archeological consensus is that a conservative forager lifest)le was practiced 
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throughout prehistoric habitation on tiie Texas Gulf Coastal Plain. Hunter and 

gatherers of aU time periods would have exploited the same basic resources, 

which is why the high rates of caries in Groups 3 and 4 are surprising. 

Calculus 

Dental calculus was less of a problem for Group 1 (19.0%) than for Group 

2 (55.7% (DockaU, 1997:237). This would suggest some shift in diet between the 

Middle and Late Archaic components of Emest Witte. Placing the rates of 

calculus within a regional context is difficult, since many reports do not record it 

(see Comuzzie et al., 1986; PoweU, 1989; Vemon, 1989; WiUdnson, 1973), or only 

mention it in passing (see Comuzzie, 1987). The higher frequency of calculus in 

Group 2 may be directiy linked to acoms and pecans. As populations increased 

in the Late Archaic, and stable food sources became more important, acoms and 

pecans may have been eaten in greater numbers (HaU, 1995b; 1998). An increase 

in consumption of these carbohydrates would have made calculus more 

prevalent. 

Frequendes in Group 3 (50%) and 4 (10%) are more difficult to interpret. 

The high frequency in Group 3 can also be attributed to pecans, but the low 

frequency of Group 4 suggests that shift m diet had taken place by the Historic 

time period. 

Dental Abscesses 

Compared to Group 2 and the Morhiss sample (DockaU, 1997), Group 1 

had a significantly higher rate of dental abscesses. DockaU (1997) found the rate 

of abscesses to be 26% and 30% for Morhiss and Group 2, respectively. The 

frequency in Group 1 (38.1%) is significantly higher, which is probabl)' the result 

of a differential wear pattem. This does not mean that wear was necessarily 
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greater m tiie Middle Archaic, but it could mean tiiat tiie pattem was different. 

However, detaUs conceming tiie pattem of dental wear are virtuaUy nonexistent 

conceming tiie Texas Gulf Coastal Plain. 

The Emest Witte samples show a trend of decreasing abscesses in tiie Ute 

Archaic, and tiien a subsequent increase after tiiat time. The 62.5% frequency of 

abscesses at MitcheU Ridge (PoweU, 1994) supports tiie trend of higher rates of 

the disorder after the Archaic. 

Health and Adaptation at Emest Wittp 

OveraU, what can be mferred about the health and adaptive success of the 

Emest Witi:e population and the Texas Gulf Coastal Plain? Most reports 

conceming this question have concluded that pathologies were few, food was 

abundant, and life was healthy. However, appearances can be deceiving. 

Considering aU the data, does the paleopathology of the Emest Witte site truly 

support an assessment of good health and adaptation on the Texas Gulf Coastal 

Plain? 

Paleopathological analysis reveals generaUy low rates of life-threatening 

stressors. However, a lack of skeletal lesions does not necessarily mean good 

healtii (Ortner, 1991,1992; Wood et al., 1992). In fact, finding large numbers of 

young and middle adults in a population (like Emest Witte) would seem to 

support a conclusion of poor health and adaptation for the population, since that 

segment of the population should not be dying. Yet, there is Uttle evidence, 

osteologicaUy, that would point out or explain the high mortahty of young 

adults. Lack of skeletal trauma Umits warfare as a possibiUty, whUe adequate 

stature estimations, lack of porotic hyperostosis, and enamel hypoplasias make 

severe nutritional defidendes unlikely. 
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Research conceming the demographics of modem hunter-gatherer 

groups, like the !Kung of southem Africa, has Ulustrated a distinct pattern-

Infants and chUdren have a very high mortahty (about 40%) untU the age of 10. 

After 10, the mortaUty drops to its lowest level of the life span. Adolescents and 

adults (10-50), face a low probabiUty of dying that steadUy increases each year. 

After the age of 50, mortaUty rises steeply and consistentiy (HoweU, 1976). 

The skeletal samples from the Emest Witte site do not fit this pattem. 

Instead, they seem to display the opposite profile. There are very few subadults, 

an over representation of young and middle adults, and few old adults. What 

can be responsible for this pattem? 

There are three explanations that can be examined. First, Emest Witte 

may not represent an accurate sample of the Uving populations who inhabited 

that area in prehistoric times. Considering that a hunter-gatherer, nomadic 

lifestyle was practiced, Emest Witte represents only those who died when a 

group was camped nearby. The imbalance in ages could be due to chance. 

Furthermore, differential burial practices may have resulted in an individual 

from a certain age group buried at a specific locaUty. For example, Leonard K 

could represent a spedal cemetery for those who suffered from chronic disease 

(MaUna and Bramblett, 1981). If this is ta"ue, then other burial sites may have 

been designated for specific members of the sodety. Emest Witte may be a 

locality were young and middle adults were buried, whUe chUdren and old adults 

were interred somewhere else. Vemon (1989:54) has suggested that the lack of 

subadults is due to seasonal use of the cemetery. The Emest Witte site was used 

at a time of the year when subadult mortality was low, resulting in fewer 

subadult skeletons. 

Anotiier possibiUty is that something, Uke contagious infectious disease, 

was killing mdividuals whUe they were young and middle adults. However, this 
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does not explain the lack of subadults. If a contagious vims was responsible, 

then high numbers of infants and chUdren should be present as weU. They are 

not. Therefore, one would have to assume that whatever was responsible for 

the deaths of so many young and middle adults, spared the young and the old. 

Given the demographic pattem of modem hunter-gatherers, this does not seem 

likely, and is probably not responsible for the demographic pattem observed at 

Emest Witte. 

However, contagious infectious disease could have been present during 

the Late Archaic period on the Texas Gulf Coastal Plain. The archeological 

synthesis teUs of a rise in population, the formation of territorial boundaries, and 

the development of a long-distance trade network. This trade network 

introduced goods from as far away as present-day Arkansas, Florida, and 

Central Texas (HaU, 1981:295-298). This network could conceivably act as a 

pathway for disease. This is not meant to suggest that a virus-derived disease is 

or was responsible for the demographic pattern in Group 2. It is only a 

suggestion that contagious infectious disease may have been one of many 

factors that affected the health and adaptation of the Late Archaic. 

The last factor that could explain the nature of the Emest Witte sample is 

the difficulty of surviving in a harsh environment. Death could have been 

caused by a myriad of factors such as trauma, infection, or malnutrition. None 

of these factors can be pomted to as a specific reason for tiie low Ufe expectancy 

at Emest Witte, but tiie cumulative effect could result m an overaU high mortaUty 

for the population at large. 
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Table 36: Demographic Composition by Sex of Selected Sites on the Texas Gulf 
Coastal Plain 

Site Name 
Morhiss 
Loma Sandia 
MitcheU Rige 
Crestmont 
Blue Bayou 
Peikert 
Emest Witte 

Group 1 
Group 2 
Group 3 
Group 4 

# Females 
20 
31 
13 
9 

10 
3 

22 
38 
2 
3 

# Males 
19 
44 
16 
12 
12 
5 

23 
39 
5 
3 

Ratio 
1:0.95 
0.7:1 
0.81:1 
0.75:1 
0.83:1 
0.6:1 

0.95:1 
0.97:1 
0.4:1 
1:1 

Source 
Dockall, 1997 
Taylor, 1995 
PoweU, 1994 
Vemon, 1989 
Comuzzie, 1987 
Copas, 1984 

Taylor, 2001 
DockaU, 1997 
Taylor, 2001 
Taylor, 2001 
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Table 40: Comparison of Trauma (and Trauma Due to Interpersonal Violence) in 
the Emest Witte Sample 

Group 1 
Group X 
Group 3 
Group 4 

Number 

63 
164 

8 
12 

Total 
# Affected^ 

7 
26 
4 
1 

% 

11.1 
15.9 
50.0 
8.3 

#IPV* 

3 
10 
1 
0 

% 

4.8 
6.1 

12.5 
0.0 

'̂  Indudes trauma of both an accidental and violent nature 
* IPV: Number resulting from interpersonal violence: blunt force trauma and 

dart wounds 
• DockaU, 1997 
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Table 41: Frequency of Degenerative Joint Disease (DJD) and Osteoarthritis (OA) 
in the Emest Witte Sample 

Group 1 
Group T 
Group 3 
Group 4 

Number 

52 
164 

8 
11 

° DockaU, 1997:170 
*DJDandOA 

#DJD 

8 
43* 
4 
4 

% 

15.4 
26.2 
50.0 
36.4 

#OA 

7 

3 
0 

% 

13.5 

37.5 
0.0 
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Table 42: Comparison of Porotic Hyperostosis at Selected Cemeteries on the 
Texas Gulf Coastal Plain 

Site Name 
Blue Bayou 
Crestmont 
Morhiss 
MitcheU Ridge 
Emest Witte 

Group 1 
Group 2 
Group 3 
Group 4 

n 
45 
31 

122 
21 

37 
98 
7 
8 

# Affected 
0 
9 
9 

10 

3 
10 
4 
1 

% 

0.0 
29.0 
7.4 

47.6 

8.1 
10.2 
57.1 
12.5 

Source 
Comuzzie, 1987 
Vemon, 1989 
DockaU, 1997 
PoweU, 1994 

Taylor, 2001 
DockaU, 1997 
Taylor, 2001 
Taylor, 2001 
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Table 43: Comparison of AMTL Between Burial Groups of the Emest Witte Site 

Sife Namg Sockets AMTL % Source 
Group 1 391 62 19 Taylor, 2001 
Group 2 1661 56 3 DockaU 1997 
Group 3 95 9 9 Taylor, 2001 
Group 4 126 20 16 Taylor, 2001 
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Table 44: Frequency of Enamel Hypoplasias (EH) at Select Cemeteries on the 
Texas Gulf Coastal Plain 

Site 
Morhiss 
Blue Bayou 
Emest Witte 

Group 1 
Group 2 
Group 3 
Group 4 

N 
80 
25 

42 
104 

6 
10 

#EH 
14 
5 

3 
26 
0 
2 

% 

17.5 
20.0 

7.1 
25.0 
0.0 

20.0 

Source 
DockaU, 1997 
Comuzzie, 1987 

Taylor, 2001 
DockaU, 1997 
Taylor, 2001 
Taylor, 2001 
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Table 45: Frequency of Caries at Select Cemeteries on the Texas Gulf Coastal 
Plain 

Site 
Morhiss 
Blue Bayou 
Emest Witte 

Group 1 
Group 2 
Group 3 
Group 4 

N 
56 
25 

42 
83 

6 
10 

# Caries 
15 
4 

12 
20 
5 
4 

% 

26.8 
16.0 

28.6 
24.1 
83.3 
40.0 

Source 
DockaU, 1997 
Comuzzie, 1987 

Taylor, 2001 
DockaU, 1997 
Taylor, 2001 
Taylor, 2001 
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CHAPTER v n 

CONCLUSION 

The purpose of this report was to examine the state of health and 

adaptation of the Emest Witte site by combining paleopathological analysis, a 

review of pubUshed osteological reports, and the archeological record. The 

skeletal remains of Groups 1,3, and 4 were examined foUowing a population 

based, biocultural approach. Using this framework aUows for a better basis for 

interpretation of the complex systems of biological and cultural interaction. 

According to Armelagos (1991) and others (Goodman et al., 1988; HoweU, 

1976; Swedlund and Armelagos, 1976), hunter-gatherers experience an endemic 

disease pattem. This pattem is characterized by low occurrence, low frequency 

pathological conditions. Considering that the prehistoric peoples of the Texas 

Gulf Coastal Plain were hunter-gatherers during aU phases of occupation, the 

skeletal remains from Emest Witte should reflect this pattem. 

Across time, some changes in the frequendes of some dental and skeletal 

lesions did occur in the paleopathological record of Emest Witte. However, an 

endemic disease pattem does seem to be reflected by the skeletal remains. In aU 

four groups of the Emest Witte site, a low occurrence, low frequency disease 

pattem seems to be in place. 

The Middle Archaic 

The Middle Archaic time period (3000-1500 BC) was, according to the 

archeological record (Story, 1985; Patterson, 1995), a time of expanding 

population that led to the formation of group territories. Trade networks began 

to expand and sodal systems grew more complex. According to the 

archeological consensus, cemeteries began to be utiUzed by groups to lay claim 
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to certain territories or resource bases. Despite the rising population, the era is 

thought to be marked by sHght competition for seasonaUy abundant resources. 

During this time the first burial activity at Emest Witte began. Group 1 

represents the largest Middle Archaic cemetery in the region. Most other Middle 

Archaic burial sites contain few individuals (Story, 1985). 

According to the paleopathological record of this specific population, 

instances of infectious disease, trauma, degenerative joint disease, osteoarthritis, 

nutritional defidency disease, and neoplastic conditions were relatively low in 

frequency. Certain dental pathologies, Uke periodontal disease and abscesses, 

were of a relative high frequency, but that can be attributed to poor dental 

hygiene. Body size (in terms of stature estunation) reveals a distinct level of 

sexual dimorphism. This suggests a time of good health and adaptation, a 

finding that would agree with the current archeological consensus. 

However, some evidence from Group 1 suggests otherwise. The 

paleodemographic assessment reveals a population that is vktuaUy devoid of old 

adults (50+ years). The sample is dominated by young (20-35) and middle adults 

(35-50). These are not the members of sodety who should be dying in a healthy, 

weU adapted population. 

The Late Archaic 

The archeological synthesis for the Late Archaic (HaU, 1995a, 1995b; Story, 

1985) holds that prehistoric population increase reached its peak on the Texas 

Gulf Coastal Plain. Long-distance trade networks brought in exotic goods from 

as far away as Florida, Arkansas, and Central Texas (HaU, 1981). Group 

territories would have been more clearly defined, causing populations to utiUze 

static, stable resources like pecan groves and "fish farms" (HaU, 1995b). 
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The paleopathological record, as reported by DockaU (1997) shows a 

pattem of disease simUar to that observed in Group 1. Rates of infectious 

disease, trauma, DJD and osteoarthritis, and neoplastic disorders were relativeh' 

low. Some dental pathologies were high in frequency, but this is not unexpected 

if poor dental hygiene is considered. LUce Group 1, the Late Archaic component 

of Emest Witte displays an over representation of young and middle adults. As 

previously stated, an over representation of young and middle adults is not what 

one would expect in a population that is healthy and weU-adapted. 

The reasons for the low life expectancy in Groups 1 and 2 are complex. 

However, it can probably be attributed to the harsh environment faced by 

populations Uving during the Archaic on the Texas Gulf Coastal Plain. No one 

disease or disorder is attributable to the over representation of young and 

middle adults. Inddental occurrences of infectious disease, trauma, and other 

deadly disorders combined to produce a low life expectancy. There is no reason, 

judging from the skeletal remains, to condude that anything but an endemic 

disease pattem predominated during the Middle and Late Archaic. 

The Early Ceramic 

The Early Ceramic time period is represented at Emest Witte by Burial 

Group 3. Archeological consensus holds that major changes occurred during or 

sUghtly before the period. The Texas GuU Coastal Plain saw a decrease in sodal 

complexity, population, and levels of trade. As a result, peoples moved away 

from utilizing large cemeteries (Patterson, 1995). 

The rates of pathology in Group 3 are quite high. However, this may be 

more attributable to the smaU size of the skeletal sample rather than an accurate 

reflection of health. The fact that the sample size is smaU is indicative that major 

changes had taken place from the Late Archaic to the Earl>' Ceramic. 
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The Historic 

LUce Early Ceramic Group 3, the Historic portion of the Emest Witte site. 

Group 4, is marked by a smaU sample size. Archeological consensus holds that 

Europeans did not seriously dismpt native subsistence and Ufestyle pattems until 

after 1700 (Patterson, 1995). However, the effect of European colonization could 

have been felt in the region long before face to face contact. 

Old World pathogens may have been introduced into the region decades 

before European settlement began. This would have had an adverse effect on 

the health and adaptive success of populations in the region. WhUe the sample 

size is smaU, some aspects of the Group 4 sample, such as the relative high rate of 

enamel hypoplasias, show a trend of higher levels of chUdhood stress. Even if 

Old World diseases are not responsible for this stress, it is indicative that 

chUdhood stress was greater than that experienced in Groups 1, 2, or 3. 

Future Work 

In terms of paleopathological analysis, there is stiU much work to be done 

conceming the prehistoric skeletal populations of the Texas Gulf Coastal Plain. 

Emest Witte is only one of many cemeteries in the region, aU of which are 

worthy of health assessments via detaUed skeletal analysis. 

The paleopathological record of Groups 1, 3, and 4 raise certain questions 

about health and adaptive success on the Texas Gulf Coastal Plain that are 

worthy of further consideration. The obUque, uneven tooth wear pattern 

observed in Group 1 should be compared with other regional populations. This 

type of dental wear has been assodated with agricultural populations, although 

in and of itself it is not condusive evidence that the practice was carried out on 

the Texas Gulf Coastal Plain. Dentitions from Late .Archaic cemeteries should bo 
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examined for this type of wear. If a pattem can be estabUshed, then tiie 

possibUity of farming on the Texas Gulf Coastal Plain could be discussed. 

Microscopic analysis of tiie dentitions might also reveal a new insight into 

the diet and healtii of Gulf Coastal Plain peoples. Pathological defects might be 

highUghted that are otiierwise invisible or reduced. Microscopic analysis might 

also add an insight into the nature and type of foods tiiat were being consumed. 

Such research could be combined with a macroscopic analysis of dental wear to 

examine the possibiUty of early farming in the region. 

One of the most pressing concems is the need for a unified framework for 

paleopathological analysis of this region. Few reports have utilized or 

acknowledged the biocultural approach for the study of prehistoric remains. 

Many pubUcations also leave out or ignore certain pathological conditions such 

as periodontal disease or neoplastic disorders (see Comuzzie, 1987; Copas, 1984; 

Vemon, 1989; Wilkinson, 1973). This makes comparative analysis between 

populations difficult if one is relying on pubUshed reports. Because of this, there 

is no single diachronic synthesis for health and adaptation on the Texas GuU 

Coastal Plain. Little, in terms of skeletal biology, is known about the relationship 

of health and disease in the region through time. This would be espedaUy 

important in reconstructing the effect of European contact on indigenous 

populations. 

The lack of a unified paleopathological framework also makes it difficult 

to compare the prehistoric populations on the Texas GuU Coastal Plain with 

contemporary populations in Texas or North America. Comparing the 

prehistoric Texas GuU Coastal Plam populations would be a valuable exerdse to 

understand pattems of disease and migration witiim a wider regional context. 

The biological relationship tiiat prehistoric Texas groups had with each other is 

not weU understood. By foUowing a uniform biocultural method Texas Gulf 
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Coastal Plain groups could be compared with populations from the Edwards 

Plateau, Northem Mexico, and the pine forests of Texas, Arkansas, and 

Louisiana. 

There is stiU much paleopathological work to do conceming the 

prehistoric populations of the Texas Gulf Coastal Plain. Certain areas of the 

region's prehistory is stiU not weU understood in terms of andent health and 

disease. By combining a unified framework for analysis, a greater 

understanding of the skeletal population from this region can be attained. 
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