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Abstract


This research project presents an introductory overview of zooarchaeology, a multidisciplinary field based on the analysis of animal remains from archaeology sites.  This relatively young discipline seeks to understand how and in what ways humans and animals have interacted in the past, and how these interactions have affected human culture and the environmental context in which it exists.  Theoretical paradigms such as cultural ecology and specialized methods such as fine screening combine to provide useful tools with which researchers may better understand aspects of past culture such as nutrition, trade, spirituality, and social stratification, among others.  After a general overview of the field is presented, this paper outlines how the author applied zooarchaeological techniques to faunal remains obtained by Warren Wilson College.
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ZOOARCHAEOLOGY:  THE LANGUAGE OF FAUNAL REMAINS
INTRODUCTION

An Introduction to Zooarchaeology


The intersections of nature, human life, and culture are evident everywhere, including in human relationships with the rest of the animal world.  Zooarchaeology – the analysis of animal remains recovered from archaeological contexts – investigates relationships between humans and other species and can educate us in many ways, including on how humans have utilized animals for purposes such as food, technology, and spirituality (Reitz and Wing 2001:1,7-8).

Zooarchaeology can be defined as the study of the remains of animals that have been recovered from archaeology sites.  The underlying goal of the field is to develop further knowledge regarding how and in what ways humans interacted with their environments, with special regard to relationships between humans and other animal species (Reitz and Wing 2001:1,7).  Thomas (1996:2) adds further to our understanding of zooarchaeology by stating that it “is, or should be, the study of the past interactions between people and animals, usually involving the analysis and interpretation of animal remains from archaeological deposits but sometimes using additional data sets, such as art representations, documentary sources, etc..”


As a field, zooarchaeology is fundamentally interdisciplinary, as a comprehensive and accurate analysis of animal remains in any cultural setting requires knowledge not only of archaeology but of biology, ecology, geology, and many other disciplines.  This interdisciplinary approach to zooarchaeological analysis is reflected in part by the variation in names for the field itself.  For example, while some researchers refer to the field as zooarchaeology, others refer to it as archaeozoology, ethnozoology, and osteoarchaeology.  Although the differences in the names for the field may appear unimportant, they identify variations in perspectives and focal points for the researchers.  For example, the name zooarchaeology reflects the primacy that cultural analysis holds over zoological or biological interpretation of remains.  In addition, various terms denoting the study of faunal remains may reflect an emphasis or interpretation via a different academic discipline (e.g.: biology, zoology, etc.), focus on a particular type of remain, or may simply be a result of the part of the world in which the researcher is working.  The specific name used to identify the study of faunal remains on archaeology sites and the various meanings the name implies is just one source of the great diversity within the field of what is generally referred to in the United States as zooarchaeology (Reitz and Wing 2001:1-9).

MY RESEARCH PROJECT
Project Purpose


The overarching purpose of this project is for me to gain and present general knowledge of the field of zooarchaeology and to apply this knowledge to identify and catalogue faunal remains.  An understanding of zooarchaeology entails an investigation and description of the field itself (e.g.:  goals of the discipline, history, theory, methods, and applications).  Applications of the field to learn about – among other things – aspects of culture such as subsistence strategies, environmental conditions, and cultural symbols will be examined most closely in relation to applications in the eastern and southeastern United States.

Project Limitations


The primary limitation of this research project becomes evident when one examines the nature of the field of zooarchaeology itself:  namely, the discipline is a multidisciplinary specialty which requires extensive education and training (Thomas 1996:1; Reitz and Wing 2001:8-9).  For example, Reitz and Wing (2001:8) state that “the study of animal remains from archaeological sites requires a sound biological foundation without which any faunal study will be at best incomplete and at worst inaccurate.”  The field incorporates theory, methods, and concepts from biology, anthropology, and many other disciplines (Reitz & Wing 2001:1).  With these realities in mind, this project focuses primarily on developing a general and introductory knowledge in the complex field of zooarchaeology, as opposed to an in-depth analysis of a specialty that requires years of concentrated study.


A further limitation on my research is that Warren Wilson College does not have a comparative collection I could use to aid in the identification of faunal remains.  The lack of such an important part of faunal analysis (the significance of the comparative collection in zooarchaeology is discussed below, in the methodology section) undoubtedly affected the accuracy of my identifications to some degree.  Although I did not have access to a comparative collection, this research project has started to establish this valuable resource at Warren Wilson College.

A BRIEF HISTORY OF ZOOARCHAEOLOGY
The Growth of a Field


According to Reitz and Wing (2001:1), the first attempt at “critical” examination and analysis of faunal remains occurred in the 1700s, although an entire discipline similar to zooarchaeology was not mentioned until the 1860s (Reitz and Wing 2001:1-2).  According to Thomas (1996), analysis or even consideration of animal remains prior to the dawn of New Archaeology was extremely minimal.  The author states that it was during the shift to a focus on processual archaeology in the 1960s and 1970s – that is, increased recognition and attention to the importance of explaining human culture with consideration of contexts such as subsistence and environment – that sub-disciplines such as zooarchaeology emerged.  Today the condition for the recovery of faunal materials has improved dramatically due to improved methods and an increased recognition of the importance of animal remains in the study of culture (1).

ZOOARCHAEOLOGICAL THEORY
Introductory Theory


Theory is an important part of zooarchaeological study, and has significant implications for the ways in which researchers analyze faunal remains within any cultural and environmental context (Reitz and Wing 2001:12-31).  There are a number of theoretical frameworks – derived from fields such as anthropology or biology – through which zooarchaeologists may conduct their research.  The names of some (but not nearly all) of these theories include environmental determinism, environmental possibilism, and cultural ecology.  One group of theories applicable to zooarchaeology is more symbolic in nature, and attempts to understand the native meaning and intention behind the actions that ultimately led to the existence of faunal remains in a particular area.  Another class of zooarchaeological theories focuses on functional and processual explanations of human behavior.  Under these theories, faunal materials are examined in light of environmental adaptation and the function that the animals may have played in humans’ lives.  Today, these theories dominate zooarchaeology, although symbolic perspectives have not completely been abandoned (Reitz and Wing 2001:12-15, 21-28).


One of these functionalist theories – cultural ecology – is very popular in contemporary zooarchaeological research.  Cultural ecology asserts that humans are an inseparable part of every environment, and that environment and human culture are necessarily interwoven (Reitz and Wing 2001:14, 21).  The paradigm is summed up nicely by Reitz and Wing (2001:14), when they state that with this theory, “Each [the environment and human culture] can be defined in terms of the other, with environment playing an active, reciprocal role in human affairs rather than a determinating or passive one.”  Cultural ecology seeks a comprehensive understanding of human cultural phenomena and the ways in which environments are affected by, and influence these phenomena (Reitz and Wing 2001:14).


The notion of optimal foraging is another example of a functionalist theoretical perspective often applied to zooarchaeological research.  Optimal foraging describes and explains human behavior – often regarding subsistence – on a cost/benefit basis.  Costs and benefits of obtaining a food resource may take the form of calories, time, or a number of other measurable categories (Reitz and Wing 2001:26).  Researcher Nagaoka (2002) applies foraging theory models in her research analyzing changes in subsistence for prehistoric peoples of southern New Zealand.  She uses faunal analysis and the notions expounded by foraging theory to investigate other behaviors of the prehistoric people, such as settlement locations and how subsistence impacted the surrounding environment (84-102).

POSSIBLE APPLICATIONS OF ZOOARCHAEOLOGY

The Many Applications of Zooarchaeology

Zooarchaeology has been applied around the world to gain insight into a wide range of past interactions and relationships between humans and animals.  Some of the themes the field has explored include animal use for subsistence, raw resources (e.g.:  for clothing, tools, etc.), work (e.g.:  hunting, traction, transportation, etc.), and spiritual/religious symbolism (Reitz & Wing 2001:1-2, 7-8; Rackham 1994:60-61).  Animals have also been used for – and their remains examined by zooarchaeologists to investigate – trade, site social stratification, and past environmental conditions (Rackham 1994:7, 25-31, 51-55).  Many studies across the world – and many regional faunal analyses – have addressed these and other themes.

Subsistence


Clearly, one of the primary roles that animals play in the lives of humans is that of providing nutrition.  Unfortunately, the evidence of animals being used for subsistence purposes is often absent from the archaeological record (in particular some anatomical elements, organs, etc.) (Reitz & Wing 2001:7).  However, according to Reitz and Wing (2001:7), “associating animal remains recovered from archaeological sites with nutrition is one of the primary goals of many zooarchaeologists.”  Indeed, many studies around the southeastern United States have investigated this theme.


VanDerwarker and Detwiler’s (2000) investigation of animal remains from the Coweeta creek site in Macon County, North Carolina is one example of a regional study which focuses on analyzing native subsistence patterns.  The site, identified as a 17th century Cherokee village, yielded faunal remains from multiple taxa including white-tail deer, beaver, turtle, black bear, squirrel, and quail, among many others.  After quantifying the Coweeta Creek remains based on the number of identified specimens (NISP) and minimum number of individuals (MNI) (quantification techniques discussed below), a telling picture of the native subsistence strategy emerged.  According to the data, white-tail deer represent the most individuals found at the site, followed by turkey, box turtle, and black bear (VanDerwarker & Detwiler 2000:59-60, 64-69, 74).  The researchers assert that “these species were undoubtedly the most important meat resources exploited by the site’s inhabitants” (VanDerwarker & Detwiler 2000:69-70).  Additional, smaller mammals and a small number of birds and fish – among other taxa – broadened the resource base of the inhabitants and could have easily been exploited in times of need.  The archaeobiologists concluded that – combined with data regarding plant utilization at Coweeta Creek – the subsistence strategy utilized by the site’s Cherokee inhabitants (VanDerwarker & Detwiler 2000:70, 74-75) “is comparable to sites across the southeastern United States” (VanDerwarker & Detwiler 2000:74).       

Animal Domestication


The domestication of wild plants and animals represents an incredibly pivotal process which has dramatically shaped human culture (Rackham 1994:44; Reitz & Wing 2001:279).  Archaeological evidence suggests that distinctly domesticated animals began to emerge approximately 12,000 years ago.  However, many of the animals with which humans depend most were domesticated between approximately 9,000 and 6,000 years before present in a region known as the Fertile Crescent, in southwest Asia (Reitz & Wing 2001:280-284).  Zooarchaeologists have frequently utilized faunal analysis to examine the process of domestication and the role of domesticated animals in the lives of past peoples (Rackham 1994:44-51; Reitz & Wing 2001:287-305).


The domestic dog served many roles in the lives of Native Americans, including friend, hunting companion, and guard dog.  They added to the subsistence base of many Native Americans, contributed to rituals and spiritual life, and aided in transportation of both people and goods (Walker et al. 2005:83, 90).  In fact, the dog represented the sole domesticated animal in the lives of southeastern Native Americans until the arrival of Europeans in North America (Pavao-Zuckerman 2007:6).


Recently, zooarchaeological research in the southeast has included inquiries into changes in subsistence strategy among Creek Native Americans following the arrival of Europeans and their domesticated animals in North America.  Faunal analysis at various Creek sites has revealed an intriguing relationship between trade relations and the timing of these subsistence changes (Pavao-Zuckerman 2007:5-33).

At the time Europeans arrived on the continent, southeast Native American subsistence relied largely on horticulture and the exploitation of wild plants and animals.  Particularly important animal resources included white-tail deer and turkey, among others (Holm 1994:171-172).  This diet had prevailed in the region for thousands of years (Pavao-Zuckerman 2007:26), offering enough flexibility to maintain life during times of environmental or cultural change (Holm 1994:171-172).  However, after their arrival in North America, the encroaching colonial powers of Spain, England, and France put considerable pressure on southeast Native Americans to incorporate domesticated animals into their subsistence strategies (Pavao-Zuckerman 2007:5-6).


Curiously, ethnohistoric literature and zooarchaeological analysis at Creek village sites in Alabama illustrates that significant incorporation of animal husbandry into Creek diet did not occur until the late 18th and early 19th century – far later than initial contact with Europeans and their domesticates.  Analysis of the 17th century faunal assemblage recovered from the Creek village of Fusihatchee shows that deer provided the bulk of nutrients for the village residents, with other wild resources supplementing this staple.  Although the remains of some domesticated animals were recovered from 17th century contexts, (one pig, two chickens, and four unconfirmed cows) quantification of relative meat contributions revealed that these domesticates contributed minimally to the whole of village diet.  Faunal remains derived from the 18th century deposit at Fusihatchee show a similarly minimal dependence on domesticated animals, although a wider variety of domestic species were recovered.  Finally, excavation and analysis of the late-18th and early-19th century deposits at the village reveal a dramatically increased reliance on domesticated animals.  Biomass indices (discussed below) indicate that domesticates – including cattle and pig – provided over half of the meat for Fusihatchee’s residents during the late 1700s and early 1800s (Pavao-Zuckerman 2007:5-6, 11, 13, 18, 23, 25).


Multiple, interrelated explanations exist for the fact that animal husbandry did not represent a significant source of subsistence for Creek Native Americans until this period.

One of these explanations surrounds cultural differences and the unreasonable demands required by animal husbandry.  First, in a time wrought with the devastation caused by the encroaching Europeans, the notion of switching from a time-tested subsistence strategy to a new means of subsistence makes little logical sense.  In addition, the changes in social structure, political structure, and technology necessary for the successful care of domestic animals would seriously disrupt the traditional Creek way of life.  However, economic factors also influenced the timing in which animal husbandry was adopted by the Creeks (Pavao-Zuckerman 2007:5-6, 26-27, 30-31).


While for some time after the arrival of Europeans there was only limited contact between the colonists and Native Americans (usually through intermediaries), the 1700s saw a dramatic escalation of trade relationships.  Native American production relied extensively on deerskins, which could be traded for – among other things – clothing, firearms, and ammunition.  The monumental scale of the deerskin trade is evident in the fact that during the 1750s (the peak of the trade) the English shipped out more than 200,000 deerskins a year from a single port.  At this time nearly all native households were involved in the production of deerskins.  Faunal analysis offers physical evidence of this production, as a large number of deer phalanx and astragalus bones exhibit scars typical of an individual skinned for its hide.  As a result of the success of deer-based subsistence and the many demands of supplying the deerskin trade, significant incorporation of animal husbandry into Creek life was delayed until circumstances dictated otherwise (Pavao-Zuckerman 2007:6-8, 13-18, 21-22, 28).  


Following the collapse of the deerskin trade in the late 1700s and early 1800s, the loss of hunting land and the loss of trade relations with the Europeans, animal domestication became a more viable and perhaps necessary economic opportunity for the Creeks (Pavao-Zuckerman 2007:6-8, 13-18, 28-31).  As Pavao-Zuckerman (2007:6) notes, “participation in the deerskin trade and the eventual adoption of animal husbandry reflect decisions made by southeastern Native Americans to maintain economic and social viability in a rapidly changing system.”

Trade Relationships


As is evident from the study cited above, trade is a very important aspect of culture and human interaction pre-historically, historically, and contemporarily.  Zooarchaeological analysis can be used to gain valuable insight into trade relationships among different peoples (Rackham 1994:7).  


For instance, researchers determined that stingray remains and a shark tooth recovered from a site in the Georgia Pine Barrens represent trade with coastal peoples (Carder et al. 2004:31, 34).  At the Second Refuge site – also in Georgia – barracuda teeth used perhaps in a saw-like tool may have been obtained by trade (Reitz et al. 1987:205).  In another example which effectively illustrates the interdisciplinary nature of zooarchaeology, Claassen and Sigmann (1993) utilize chemical analysis to determine the general regions from which inland archaeological marine shell specimens originated.  They point out that seashell artifacts were established throughout the southeastern U.S. by at least 7,000 years ago, and seashell is present at inland sites around the world (333-334, 337).  In addition, as stated by the authors, “marine shell and various types of cherts were probably the earliest exotics in the interior eastern United States, with marine shell to become the most widely distributed exotic in Middle Woodland and Mississippian times” (Claassen & Sigmann 1993:334).  The results of their research supports the findings of previous studies which state that much of the shell found at archaeology sites in the southeast originated from the west coast of what is now Florida (Claassen & Sigmann 1993:345-346).

Ritual, Religion, and Spirituality


As noted previously, zooarchaeology may be used to gain insight into a wide variety of subjects regarding past cultures.  In addition to investigating subsistence, animal domestication, and trade, faunal analysis has been used to examine aspects of ritual, religious, and spiritual behavior and beliefs (Reitz & Wing 2001:1-2, 7-8; Rackham 1994:7, 25-31, 51-55, 60-61).


For example, an article by Russell and McGowan (2003) discusses animal symbolism at the Turkish site of Çatalhöyük.  The authors use zooarchaeological analysis and interpretive frameworks to investigate what appear to be significant cultural symbols revolving around a single animal:  the common crane.  Multiple lines of evidence suggest that the crane held a significant position in the culture of the inhabitants of Çatalhöyük (445-455).


For example, cranes have been identified in prehistoric artwork at Ĉaatalhöyük and other sites around the Mediterranean in forms such as wall decorations and carved figures.  Such wall decorations are evident at a Syrian site which displays more than ten painted cranes.  Also, a Turkish site called Göbekli Tepe contains a building dated to approximately 1500 years before the occupation of Ĉaatalhöyük.  Inside of this building lies a painting of a large cow head, to the side of which lay carvings of what zooarchaeologists have identified as a fox, a bull, and a crane.  Interestingly, some of the most telling crane remains recovered from Ĉaatalhöyük – a nearly complete wing – were found with the bones of a cow and dog (Russell & McGowan 2003:446-450, 452-454).  The researchers state that “this raises the possibility of an enduring mythic association of cattle, canids and cranes in Neolithic Anatolia” (Russell & McGowan 2003:450).


Detailed analysis of the crane wing found at Ĉaatalhöyük revealed fascinating information regarding the wing’s possible ritual function.  Based in part on experimentation with a modern crane wing, zooarchaeologists determined that cuts present in a number of locations on the archaeological specimens did not represent the consequences of a wing butchered for food.  Such butchering would reveal far different cut patterns and placement (Russell & McGowan 2003:447).  As stated by the researchers, “dismemberment cuts, designed to separate the wing at the joints, would be concentrated on or near the articular surfaces.  Filleting cuts to remove the small amount of flesh between the radius and ulna would be shallow in depth and oriented longitudinally” (Russell & McGowan 2003:447).  In contrast, the authors suggest that the cut marks on the wing specimens represent evidence of skin puncture used to thread and fasten the wing to another object (Russell & McGowan 2003:447-448).


Interestingly, the placement of markings on the crane wing is such that the fastened wing could have adequately withstood movement.  This supports the notion – espoused by the authors – that the wing was worn by a costumed dancer.  Indeed, documentation from various time periods and locations around the world reveal that many cultures have had their own version of crane dance.  For example, the Ostiak people of what is now northern Russia are known to have adorned crane skins while performing a shamanic dance.  In addition, paintings at Ĉaatalhöyük depict humans wearing vulture costumes in what has been interpreted as a funeral ceremony (Russell & McGowan 2003:448, 451-452).  If this interpretation is accurate, “at least the idea of performing in bird costume would have been present” in the culture of the residents of Ĉaatalhöyük (Russell & McGowan 2003:452).


Cranes could potentially symbolize many things, and their exact meaning for the residents of Ĉaatalhöyük is not known.  Reflecting on crane behavior and the animal’s relation to humans, the authors suggest that they perhaps symbolized marriage or fertility.  Although we may not know the precise meaning behind this potential symbol, the nature of the crane remains discovered at Ĉaatalhöyük, combined with the fact that the animals were included in a wall painting at the site show that cranes were at least somewhat significant within this cultural milieu (Russell & McGowan 2003:452-453).  Not cranes, but birds of prey – among many other animals – represent very important cultural symbols for many Native Americans of the southeast (Jackson & Scott 2003:554, 556).


In the southeast United States, dangerous animals including bear and cougar were sometimes consumed based on cultural ideas regarding the transfer of admirable traits from the animal to the consumer.  Interestingly, the presence of the remains of symbolically charged animals in archaeological contexts is often associated with social status, which is another area in which zooarchaeologists may conduct research (Jackson & Scott 2003:553-555, 568-569).

Social Status and Luxury

Zooarchaeology has also been applied to assess the presence of luxury goods and social status differences in past human environments (Rackham 1994:54-55; Reitz & Wing 2001:6).  Ervynck et al. (2003) writes that signs of the use of luxury goods are – given the proper conditions – evident in the archaeological record.  Primarily within the context of food remains, the researchers develop several standards through which luxury items can begin to be identified.  Some of these include the presence of imported items, specimens representing only the finest meat of the animal, and the presence of certain species or specimens that were known to have only been consumed by persons of a higher social ranking (428-441).


Clearly, the identification of luxury items within their particular cultural context is directly connected with investigating social status.  In a fascinating regional study, zooarchaeologists analyzed faunal samples of elite contexts taken from atop two mounds at the site of Moundville, in Alabama.  Moundville had been a particularly important part of a large chiefdom society in the southeast, the site being occupied from approximately A.D. 1100 to the late 1500s.  The researchers identified several criteria by which social status may be assessed in the mound assemblages.  For instance, individuals and households of lesser social status are more likely to be required to process animals for consumption more than the elite.  As such, the amount of fragmentation of skeletal remains may illustrate increased processing of animals to acquire bone marrow or other resources more necessary to the subsistence of the lower classes.  In addition – as discussed in the previous section – animals of particular cultural significance are more likely to be represented in samples from elite contexts, as the elite are most likely to be afforded access to such symbolically-charged species (Jackson & Scott 2003:553-557, 567-568).


The results of the Moundville analysis show that the samples do in fact illustrate many of the criteria by which elite contexts may be identified based on animal remains.  For instance, after assessing the relative utility (that is, the amount of meat which can be taken from a given part of an animal) of deer remains, the researchers found that there was a grossly disproportionate number of high utility carcass portions – such as fore limbs and hind limbs – than lower utility portions.  In addition, the presence of peregrine falcon remains in the sample of one of the mounds is a testament to that individual or household’s elite social status.  The falcon represents a very important symbolic animal for many southeast Native Americans, and the remains of the peregrine falcon are only rarely found in the region’s archaeological record.  These findings – when combined with other means of assessing social positioning based on faunal remains – paint a vivid portrait of the elite lifestyle enjoyed by the Moundville residents who occupied each of the sampled contexts (Jackson & Scott 2003:560-563, 566-568).

Site Occupation Seasonality


Determining the season or seasons during which a site was occupied can be an extremely important part of interpreting human behavior, and zooarchaeologists may use faunal analysis to make such determinations.  For example, the sheer presence of certain animals in the human environment (and thus the archaeological record) is determined in part by season.  For this reason, zooarchaeologists use their knowledge of the seasonal behaviors of animals and their presence or absence in the faunal sample to help determine occupation seasonality.  In addition, the relative numbers of certain species in a given area changes with the time of year, and animal physical characteristics – such as size – are also partly dependent on season (Reitz & Quitmyer 1988:100-102; Reitz et al. 1987:199).

Past Environmental Conditions and Environmental Management


As one might imagine, zooarchaeology can prove very useful in gathering information regarding environmental conditions of the past (Rackham 1994:25-31).  For instance, in order to assess general environmental conditions around the Alabama site of Moundville (discussed previously), researchers Jackson and Scott (2003) quantified the various species of squirrel remains recovered during excavations at the site.  Aware of the fact that grey squirrels prefer wooded areas while fox squirrels like open, less-wooded habitat, the researchers note that the gradual replacement of fox squirrels with grey squirrels in the Moundville faunal sample coincides with Moundville’s depopulation.  This seems to suggest that after the site’s depopulation, trees once cleared for field use began to grow back, creating a habitat more conducive to grey squirrels than to fox squirrels (565).


Significantly, the zooarchaeological assessment of past environmental conditions is sometimes followed by application to current wildlife management and environmental policy initiatives.  For example, VanDerwarker (2001) analyzed faunal remains from a number of sites along Virginia and North Carolina’s Roanoke River in order to gain information about native subsistence, but also to address how the river environment has changed over time (2-3).  The study, commissioned by the U.S. Fish and Wildlife Service, aimed to provide information “to inform policy regarding fishery management plans, recovery plans for threatened and endangered species, federal land management plans, and dam re-licensing” (VanDerwarker 2001:3).  The researcher describes that the Fish and Wildlife Service is particularly interested in assessing the past distribution of certain fish species which may have been negatively affected by mid-20th century dam construction.  Indeed, following the faunal analysis she determines that certain fish species – particularly sturgeon – which in the past would swim upstream at certain times of year have been hindered by the dams (VanDerwarker 2001:3-4, 43).  In the concluding paragraphs, she remarks that “it is both exciting and significant that this project has extended beyond the reconstruction of past subsistence practices and ecological conditions to address current environmental policy” (VanDerwarker 2001:43).

ZOOARCHAEOLOGICAL METHODS

Introduction to Methodology


The methods used in the excavation and analysis of archaeological animal remains have important implications for the accurate representation and interpretation of any faunal assemblage (O’Connor 1996:6, 9-10).  However, the particular methods that researchers utilize often vary according to different factors, such as the specific aims of the study and the nature of the site from which the remains are recovered (Sobolik 2003:74, 97).

Sampling


Before discussing various zooarchaeological methods, it is important to outline important realities regarding the nature of faunal samples.  First, no sample will be an identical representation of all that was deposited during the occupation – or part of an occupation – of any site.  Multiple factors play a role in determining whether specimens will be preserved from the time of deposition to the time of analysis, including the particular bone element deposited, the way the remains were treated before incorporation into the archaeological record, and the conditions into which they are deposited.  These factors, combined with decisions related to excavation placement and techniques (to be discussed later) all determine how complete, incomplete, accurate, or inaccurate a faunal sample may be (Holm 1994:87-88).


The size of a recovered faunal sample often has tremendous implications for the reliability of many zooarchaeological measures and interpretations (Reitz & Wing 2001:146).  However, instances frequently occur in which it is impractical to try and recover all faunal remains at a site.  Instead, many zooarchaeologists utilize sampling methods and techniques which serve to maximize the accuracy and quality of a partial – yet representative – sample (O’Connor 1996:9).  For example, Klippel and Morey (1986:803-804), in their investigation of shellfish consumption at a site in Tennessee, state that “measurement of all specimens was impractical due to their vast numbers (see below), so the gastropods from each level were weighed in bulk and a 10% sample was extracted for analysis.”


In general, smaller faunal samples offer only limited reliability in the measures and interpretations derived from them (Pavao-Zuckerman 2007:23).  For instance, research at the Creek town of Fusihatchee – located in present-day Alabama (Pavao-Zuckerman 2007:11) – recovered a faunal sample dating to the late 18th and early 19th century that for the most part was “too small to permit detailed interpretation of human behavior” (Pavao-Zuckerman 2007:23).  Some measures particularly influenced by sample size include minimum number of individuals, assemblage equitability, and assemblage diversity (all discussed later) (Reitz et al. 1987:197, 199).


In addition to sample size, the particular context (or contexts) from which faunal remains are excavated is of primary concern to zooarchaeologists.  The context(s) from which samples are taken may change in regards to particular research questions.  For example, zooarchaeological investigations at Fusihatchee were to focus on analyzing general changes in inhabitant subsistence.  As such, researchers recovered samples from a wide variety of cultural contexts.  As stated by Pavao-Zuckerman (2007:12), “the inclusion of remains from only one type of context would in fact bias interpretation toward a limited range of activities and would thus not provide an accurate representation of overall subsistence and economic strategies at the village.”  A reflection of this bias is visible in the analysis of faunal remains from a site in Arkansas.  The researchers note that their data is based on samples taken primarily from “two structures and associated features” (Scarry & Reitz 2005:116), and in that sense represent only a limited sample of a larger site.  Therefore, it is possible that the subsistence changes apparent based on the excavated remains does not represent site-wide subsistence trends, but could reflect particular household food preferences, patterns of food disposal, or other factors (Scarry & Reitz 2005:116).  As a result, the researchers conclude that “until several loci are available from Parkin, the possibility that the differences reported here are products of such household-level variations rather than community-wide variation cannot be dismissed” (Scarry & Reitz 2005:116).

Assemblage Physical Condition


As stated above, no zooarchaeological sample can be a perfect representation of animal use at a site (Holm 1994:87-88).  Various taphonomic processes operating on skeletal remains over time are one of the main sources of this imperfection (Holm 1994:87-88; VanDerwarker & Detwiler 2000:61-62).  Multiple weathering processes and other factors – such as post-mortem predation – may render some elements unidentifiable or destroy others altogether.  Some bones are particularly vulnerable to these natural forces, such as those of small animals and particularly porous elements (VanDerwarker & Detwiler 2000:61-62).


The condition of excavated faunal specimens has significant affects on the measurement and interpretation of the assemblage (Bogan 1982:38; Holm 1994:97-98).  For example, accuracy in the use of allometric formulae to estimate animal body weight (discussed further below), is dependent in part on the extent to which taphonomic processes have worn faunal remains.  The more a bone has been damaged by these processes the less likely it is to accurately reflect the animal’s weight at its time of death (Holm 1994:97-98).


Thankfully, zooarchaeologists have adopted ways in which they can assess the degree to which their assemblage has been negatively affected by the multitude of taphonomic forces (Carder et al. 2004:32).  For example, researchers analyzing remains from a site in Georgia found that, within one of their samples, “the most abundant specimens are ones with moderate density” (Carder et al. 2004:32).  This – they determined – was evidence which suggested that preservation at the site was relatively good.  If on the other hand preservation were poor, the most frequently recovered elements would be those with high – not moderate – density (Carder et al. 2004:32).

Screening


One of the primary factors any zooarchaeologist must consider in analyzing animal remains is the methods used in the excavation of specimens.  In particular, methods of soil screening have huge implications for faunal analysis because at this stage certain types of remains may be separated for further analysis while others may be missed altogether.  This has great implications for final analysis and interpretation of the archaeological record at any site (O’Connor 1996:9; Reitz & Wing 2001:119-121,193; Sobolik 2003:47-59).  


In general, the use of “fine-mesh screens (one-eighth or one-sixteenth inch) . . . is essential for the effective recovery of archaeobiological materials” (Sobolik 2003:47).  Fine screening is used to equalize the chances that all specimens – regardless of size – will be caught by excavators (Reitz and Quitmyer 1988:97, 106).  As stated by Reitz and Quitmyer (1988:106) “when all taxa are given an equal opportunity for recovery, the prominence of large taxa over small taxa is substantially reduced or even reversed.”  The result of fine screening is a faunal assemblage which is more representative of the animals present in a deposit (Reitz & Wing 2001:120).


The significance of fine screening – and the potential inaccuracy that exists without its use – has been demonstrated on a number of occasions.  For example, 96% of fish vertebrae recovered from a feature at Kings Bay, on the Georgia coast, measured under ¼ inch.  This means that if the researchers had not utilized screen any smaller than ¼ inch, they would not have recovered these important specimens (Reitz & Quitmyer 1988:97).  In a similar, yet not so fortunate example from a site along the Savannah River, researchers discovered minnow remains that had passed through ¼ inch screens.  This discovery means that although the ¼ inch sample may help illuminate some information regarding inhabitant subsistence, the sample may be biased against the remains of fish (Reitz et al. 1987:214).  Meanwhile, excavations at another site along the Savannah River did not use any screening, and as a result, one can expect the recovered sample to be biased against “small mammals, birds, reptiles, and fish” (Reitz et al. 1987:205).
Element and Animal Identification


Baker and Shaffer (1999) describe the identification of faunal remains to species as one of the primary goals of zooarchaeological analysis (69).  This identification and the determination of the particular anatomical element represented by a specimen usually takes place simultaneously (Reitz & Wing 2001:149, 153).  Element identification is based on the morphology of each specimen (Rackham 1994:7), and typically includes the recording of side (right/left), portion, and other characteristics of the usually fragmented element represented.  Additionally, descriptive illustrations of specimens are often quite beneficial to the analysis of the remains and can often be included in the publication of a study (Reitz & Wing 2001:149-152).


Importantly, “specimens should be identified to a particular taxon only if they can be unquestionably assigned to it” (Reitz & Wing 2001:154).  Indeed, a confident assignment of species to archaeological specimens is frequently out of the question (Reitz and Wing 2001:154-155) due to factors including the degree of fragmentation and the particular element recovered (Baker & Shaffer 1999:69).  In this case, zooarchaeologists employ identification to the lowest taxonomic classification which can be accurately applied (Reitz & Wing 2001:154), as “the more specific the taxonomic identification, the more detailed the study can be, and the more useful the primary data for studies of human behavior and biological phenomena” (Reitz & Wing 2001:154).


According to Reitz and Wing (2001:153), “final taxonomic identification is based on morphological features, age, and sex, as well as geographical and individual variation.”  Zooarchaeologists usually utilize comparative collections to identify the taxa and elements from which archaeological specimens derive (Baker & Shaffer 1999:69-70; Reitz & Wing 2001:153-154; Rackham 1994:8-9), and may use reference keys and manuals to further assist in making identifications (Baker & Shaffer 1999:69-70).  Put simply, a comparative collection is a collection of skeletons of known animal species which serve as a reference by which zooarchaeologists can visually compare archaeological specimens in order to determine the species or element represented by the specimen.  Comparative collections are an integral part of identification, and as such are integral to all faunal analyses (Baker & Shaffer 1999:69-70).

Quantification Techniques


Following the identification of faunal remains in the lab, the zooarchaeologist must decide which method or methods should be used in order to best quantify the animal remains recovered from a given context (Grayson 1973:432).  Grayson (1973:432) describes the choice of quantification techniques as “the most crucial decision which a faunal analyst must make once he is beyond the identification and interpretation of individual bones.”  Common quantification techniques include the number of identified specimens (NISP) and minimum number of individuals (MNI), both of which measure the approximate number of a certain taxonomic group recovered from a particular site, strata, or excavation unit (Grayson 1973:432-434; Reitz and Wing 2001:191).  According to Reitz and Wing (2001:191), these measures “permit synchronic and diachronic exploration of environmental fluctuations; successions; taphonomic, recovery, and sampling biases; and cultural differences.”


The number of identified specimens (NISP) is a simple tally of the number of specimens recovered from various taxonomic categories.  NISP was often the lone quantification technique used in faunal analysis until the adoption of the use of minimum number of individuals (MNI) in the early 1950s (Holm 1994:88).  The use of number of identified specimens brings with it advantages and – like all quantification techniques – great disadvantages (Holm 1994:87-90; Grayson 1973:432).


One of the advantages of using number of identified specimens is the ease with which it can be calculated, as the measurement itself is a simple tally of recovered specimens.  In addition, NISP numbers for individual excavation units are easily added to one another, leading to a total quantification for number of identified specimens (Holm 1994:88).


The benefits derived from assessing NISP are challenged by its many drawbacks (Grayson 1973:432; Holm 1994:89-90).  At the most basic level, NISP quantifications cannot yield the number of useful inferences about subsistence, environment, etc. that other quantification methods can (Grayson 1973:432).  As for the process of assessing number of identified specimens, the nature of the measurement is such that a researcher does not know whether individual specimens are related to one another.  Different bones could very well be part of the same animal, for example, but the researcher would never know it (Grayson 1973:432; Holm 1994:90).  A further disadvantage in the use of number of identified specimens is that the measure does not account for the fact that different animals have a differing number of bones.  In addition, NISP assumes that all skeletal remains of all animals are equally likely to be preserved, when in fact multiple factors including butchering practices, cooking methods, and taphonomic processes can contribute to variances in bone fragmentation or the chances that a particular bone will or will not be preserved (Holm 1994:89).  Further doubt is cast upon the use of NISP as a zooarchaeological quantification technique when one considers the fact that NISP numbers may not accurately represent the degree to which a site’s inhabitants depended on particular fauna (Holm 1994:89-90).  As stated by Holm (1994:89-90), “the number of bones or a particular species represented in an assemblage does not necessarily indicate what percentage of the diet of the inhabitants of that site was made up of the meat from the animal.”


Despite these and other serious problems with NISP, the measure can still be useful, especially for understanding broad concepts related to subsistence.  Importantly, however, researchers assert that NISP quantification is too inaccurate a measure to stand alone, and should be used in conjunction with other quantification and laboratory techniques such as minimum number of individuals and biomass in order to arrive at accurate conclusions about faunal use (Holm 1994:90).


Although used earlier elsewhere, the minimum number of individuals (MNI) method of faunal quantification was not introduced to the American zooarchaeological community until the early 1950s (Holm 1994:90).  Utilized as an alternative to NISP, minimum number of individuals quickly became the preferred quantification unit for zooarchaeologists (Grayson 1973:433).


Shotwell (Grayson 1973:433) defines minimum number of individuals as “that number of individuals which are necessary to account for all of the skeletal elements (specimens) of a particular species found in the site”.  Consideration of an animal’s sex, age at death, and relative size may be used to better differentiate between individuals and come to a more accurate MNI (Holm 1994:91).


There are several advantages to the use of minimum number of individuals as a quantification method.  For one, MNI allows for more inferences from the data to be made.  In addition, the measure allows for the development of further quantification techniques specific to individual circumstances (Grayson 1973:433).


One of the most dramatic advantages of the use of MNI is that – as opposed to NISP - calculation of minimum number of individuals “provides units that are completely independent of one another” (Holm 1994:91).  In other words, the consideration of an animal’s sex, age, and size avoids inaccuracies of NISP caused by butchering practices, bone fragmentation, or differing numbers of bones in various species.  The measure of MNI should be the same regardless of the degree of bone fragmentation or the presence/absence of various bones due to butchering (Holm 1994:91).


However, it is important to keep in mind that, while there are advantages in the use of minimum number of individuals, there are also great disadvantages.  For instance, perhaps the most severe disadvantage with the use of MNI regards how researchers group their calculations:  by individual excavation unit, stratigraphic layer, or totaled from the entire site.  Measurements of the minimum number of individuals will vary based on the level at which the data is aggregated (Grayson 1973:433; Holm 1994:91-92).  As a result, “minimum numbers of individuals when calculated according to different methods of grouping data are not necessarily comparable” (Grayson 1973:438). 


A further disadvantage in the use of MNI is that there is a tendency for the quantification to overestimate the degree to which a site’s inhabitants depend on less-common species.  This error will be especially pronounced if the faunal sample is small (Holm 1994:91-92).


While both NISP and MNI have advantages and disadvantages, their use together is probably the most accurate way of deriving information about the relative abundance of different animals at a site (Holm 1994:92-93).  However, as stated by Holm (1994:93), “simple abundance is not sufficient to answer some of the most important questions asked of archaeological faunal assemblages.”


Although measurements such as minimum number of individuals and number of identified specimens are important in assessing the diet of past peoples, these measures do little to inform researchers of the extent to which different taxa contributed to the nutrition of past peoples (Holm 1994:93).  A more telling measure is an assessment of biomass (sometimes referred to as meat weight), calculated as a function of the animal’s original overall weight. This measure can help determine which taxa contributed the most meat to the diet of a site’s inhabitants.  Over the years, researchers have developed multiple techniques to assess biomass based on archaeological specimens (Holm 1994:93-100).


Many assert that the most effective way to determine biomass or meat weight is through a method called skeletal mass allometry, which utilizes mathematical relationships based on the size of particular bones to determine the weight of the animal represented by the specimen (Holm 1994:95-100).  This technique has multiple advantages over other means of weight assessment.  For example, allometric techniques can be applied not only to specimens identified at the species level, but to higher taxonomic categories as well.  In addition, skeletal mass allometry does not rely on potentially inaccurate averages of body size which some other methods of weight calculation do rely upon (Holm 1994:95-97).


Allometric estimations of biomass are – like all zooarchaeological quantification techniques – not immune to deficiencies (Holm 1994:87).  For instance, one drawback inherent in the use of allometry to estimate meat weight is that the accuracy of the formulas used to derive the calculations is dependent in part on the extent to which taphonomic processes have worn the remains.  The more a bone has been altered by taphonomic processes, the less likely it is to accurately reflect the animal’s weight at its time of death.  An additional flaw in the use of skeletal mass allometry is that it does not take into consideration differential meat distribution on different faunal elements.  Some elements, such as forelimbs, will naturally contain more usable meat than others.  Although this fact can be taken into consideration by the archaeologist in an assessment of the relative distribution of elements in a give location, the formulae utilized do not automatically take differential meat distribution into consideration.  Further problems arise with assessment and interpretations based on biomass due to the fact that such allometric techniques were adopted from biology.  This becomes troublesome because the measure is applied in a slightly different way by zooarchaeologists.  As a result of this different application, biomass estimates based on allometry are particularly sensitive to sample size (Holm 1994:97-100).


Despite these and other disadvantages, the use of skeletal mass allometry is the most accurate measure used in the estimation of animal weight.  As such, its use can provide zooarchaeologists with reliable data that can aid in forming an understanding of subsistence (Holm 1994:99-100).


Zooarchaeological quantification techniques are not limited to number of identified specimens, minimum number of individuals, and biomass.  Two additional methods of quantification which are occasionally used to understand animal use at archaeology sites are diversity and equitability.  Diversity measures the degree of taxonomic variety exploited by site inhabitants (Reitz & Wing 2001:233-234), while equitability measures “the evenness with which these resources are used” (Reitz & Wing 2001:234).  Differences in diversity and equitability measures may be due to a number of reasons, including but not limited to the natural environment, human agency, season of site occupation (Reitz & Quitmyer 1988:99), and social positioning (Reitz & Wing 2001:234; Ervynck et al. 2003:432).

Comparison of Sites and Contexts


Zooarchaeologists frequently compare faunal remains from different sites and different contexts within a single site to gain further understanding of animal use through time and space.  For example, Pavao-Zuckerman (2007) investigates the timing of the incorporation of European domesticates into Creek subsistence by comparing and contrasting a single site’s faunal samples taken from occupations dating between the 1600s and early 1800s (5-33).  In another study, Reitz et al. (1987) compares faunal use at multiple sites located along the Savannah river valley in order to understand subsistence strategies in differing ecological circumstances (coast, coastal plain, and piedmont) (195-221).  However, it is important to consider that the reliability of comparisons between sites is dependent on similar contexts, similar excavation techniques, etc. (Reitz & Quitmyer 1988:95).

LABORATORY EXERCISES
Introduction:  Examining WWC’s Faunal Remains


The laboratory research aspect of this project entailed two goals, the first of which was to begin to familiarize myself with how zooarchaeologists begin to do their work.  The second goal was to – in the process of accomplishing the first – establish a comparative collection of white-tail deer remains for use at Warren Wilson College.  These research objectives required the careful examination of both archaeological and modern animal remains housed in the college’s archaeology lab.

Methods


The first collection of faunal remains I examined consisted of a sample of 31 archaeological specimens recovered from a number of sites in North Carolina.  Selection of particular bones to analyze considered the feasibility of element identification based on size of the specimen and the presence of potentially diagnostic shapes, angles, grooves, or other markings.  In other words, certain morphological characteristics are more diagnostic of certain elements or species than others, and I tended to choose these more easily-identifiable specimens more than those without diagnostic characteristics.  The vascular groove is a good example of one such diagnostic characteristic, because such grooves are present on some deer elements, but are not present on others.


As the archaeological specimens had previously been identified to the most specific taxa determinable, analysis consisted of identifying the likely anatomical element represented by each specimen.  However, in order to train my eye to examine morphological details and become more familiar with the specimens themselves, I first traced and sketched each of the specimens.


Due to the fact that Warren Wilson does not have a comparative faunal collection for which to use in the identification of specimens, analysis was assisted by reference to Stanley J. Olsen’s (1973) Mammal Remains from Archaeological Sites and Olsen’s (1978) Fish, Amphibian and Reptile Remains from Archaeological Sites.  As is evident from the archaeological specimen analysis table in Appendix 1.0, the vast majority (28 of 31) of the specimens examined were white-tail deer, and as such were identified using the former title.  Later, in the analysis of the modern assemblages (discussed below), B. Miles Gilbert’s (2003) Mammalian Osteology was added to these reference materials as well as Hurtado’s (2001) detailed zooarchaeology lab notes provided by Colorado State’s zooarchaeology website.  The incorporation of these additional reference materials allowed for a broadening of the remains that could be identified and an increased level of confidence with any identifications made.


Assignment of elemental identification was based on detailed visual examination of the specimen itself in comparison to the reference drawings.  Particular care was taken to note more distinct diagnostic markings on the specimens, such as the vascular groove and foramen of specimen 5, a deer metatarsal.  Angles of bone growth, areas of fusion or spacing, and general bone proportions and size were also key considerations when making identifications.


Although none of the manuals contain detailed drawings or photographs of all an animal’s anatomical elements, prominent bones such as the humerus, femur, and scapula are depicted (in the case of mammals).  In the event a specimen was not shown in detail, I referenced the less detailed dog or bison skeleton provided with the manuals in order to make the element identification.


Following analysis of the archaeological specimens, I began identifying the side and element of two modern white-tail deer assemblages.  Approximately 166 specimens were identified, representing one young individual and one adult, both females.  As in the archaeological specimen analysis, visual examination and comparison to the manuals and guides previously mentioned formed the basis for my identifications.


Each individual specimen – unless otherwise noted – was assigned a catalog number by which to list my results.  Anatomical element was determined using the visual methods described above, and side was assigned after careful examination of – in particular – the positioning of a bone’s articulating surface and comparison to side-specific depictions provided by the reference material.


Following the identification and cataloging of two modern individuals, I moved on to determine not only the element and side, but the taxon of unidentified, miscellaneous modern faunal remains.  The bones were labeled with a catalog number, and assignment of element, side, and taxonomic category were determined – similar to in the examination of the archaeological and modern assemblages – through detailed visual inspection of specimens and reference to the faunal guides cited above.

Results


A table of results for each of the above analyses (archaeological, modern, and miscellaneous) can be found below in appendices 1.0, 2.0, and 3.0.  Appendix 1.0 also includes the aforementioned traces and sketches made before analysis of the archaeological materials.  In regards to the modern assemblage results table, it is of critical importance to note that specimen catalog numbers listed adjacent to one another may – but do not necessarily – indicate spatial or other relationships between the specimens. 


In addition to an increased knowledge and appreciation of faunal remains and the tasks confronted by zooarchaeologists, my primary research has successfully establishment a comparative collection of white-tail deer remains for future use by Warren Wilson College.

Discussion


When first confronted with the idea of analyzing animal remains, I thought the chances of successful analysis of more than only twenty or so remains was far from possible.  However, as I began to familiarize myself with the reference materials and especially the remains themselves, I became more and more confident in making element and side identifications.


All of the analyses are sure to have mistakes here and there, although I feel immensely more confident about the identifications I made on the modern assemblages than on the archaeological specimens.  Accumulation of experience, access to more reference material on which to base my identifications, and the less fragmentary and “fresh” nature of the modern remains all made them much easier to work with than the archaeological specimens.  Factors such as fragmentation and differential preservation of remains are all in a day’s work for any zooarchaeologist.

HYPOTHETICAL RESEARCH DESIGN

Introducing the Berry Site


Located just outside the small western North Carolina town of Morganton, adjacent to Upper Creek, lies the Berry Site (31BK22), home to what has been identified as a large Native American village and Spanish fort (Moore 2002:213; Moore et al. 2004).  The fascinating story of the relationship between the natives and the fort’s soldiers can be illuminated through archaeology and the use of zooarchaeological analysis.


The historical significance of the Berry site cannot be overstated, as the fort – identified by researchers as Juan Pardo’s Fort San Juan – represents the first European settlement in what is now the American interior (Moore et al. 2004).  Built in 1567 under forced native labor, the fort lasted just over a year, at which time the native inhabitants of the neighboring village of Joara attacked and destroyed the five structures (Moore et al. 2004).  Zooarchaeology can be applied at the Berry site to learn about many aspects of native and colonialist life, such as the diet of the inhabitants of Joara and Fort San Juan.  In addition, faunal analysis can be used to assess relative social structure and power relationships both within Joara and between the natives and soldiers.

Methods


The most ideal situation for careful recovery of faunal remains incorporates collaboration between a site’s principle investigators and zooarchaeologist from the very beginning of designing a project.  This collaboration allows for research questions, archaeological methods, and analysis to include elements which can assure the most informative and accurate interpretation of faunal remains (Sobolik 2003:45-46).


Excavation at the Berry site would proceed in a manner intended to gather general information about native and soldier diet, as well as data revealing social dynamics of power relations and status between the natives and Spanish.  As such, excavation would take place at as large a variety of archaeological contexts as possible, such as trash pits, middens, hearths, structure floors, butchering areas, cache pits, plazas, and even a human-made mound which in the past figured prominently at Joara (Moore 2002:213).  Such sampling of contexts which represent diverse activities and behaviors is necessary to understand the broad strokes of subsistence in the village and fort.  Similarly, researchers at Fusihatchee – a Creek village in present-day Alabama – sampled from a wide-range of contexts in order to gather information about the population’s changes in subsistence strategy through time (Pavao-Zuckerman 2007:12).


At the Berry site, all soil removed from features and other sampling areas (including middens, structure floors, hearths, etc.) are to be waterscreened through graduated mesh, the smallest being the size of a window screen.  Such thorough recovery methods allows for the most accurate representation of animal use at the site, as the use of fine-screening minimizes bias against faunal remains that may be too small to be caught by larger screens (Reitz & Wing 2001:119-121, 193; Sobolik 2003:47-59; VanDerwarker & Detwiler 2000:61).


After removing specimens from their archaeological contexts at the Berry site the faunal remains will be identified and quantified.  Quantification techniques to be used include number of identified specimens (NISP), minimum number of individuals (MNI), biomass, and a calculation of species diversity.  In addition, analysis of the relative utility of assemblage elements will be used to assess the degree to which inhabitants of a given context depended upon high or low utility cuts of meat.  As discussed above, such analysis can yield information regarding the relative status of individuals within a community (Jackson & Scott 2003:560-564; Ervynck et al. 2003:432).


The quantification techniques referenced above, executed on a representative and carefully excavated sample of faunal remains from the Berry site, should allow for interpretations to be made regarding the general diet of the Spanish and native inhabitants of the fort and village.  Additionally, the use of element analysis techniques reflecting fragmentation and specimen utility would allow for an assessment of the relative social positioning of the Spanish and natives (Jackson & Scott 2003:560-564; Ervynck et al. 2003:432).  Together, these data will illuminate information regarding the nature of relations between the Spanish and the natives before the destruction of Fort San Juan.

CONCLUSION
Project Significance


Many people have little knowledge of archaeology aside from the fantastical and fictional depictions they see in popular culture.  Zooarchaeology is an even more obscure field for many.  My study has – through presentation to the Warren Wilson College community and publication on the college website – educated people on zooarchaeological history, theory, methods, and applications.  This paper may teach others the significant value the field has in informing the world on relationships between humans and animals in the past, today, and in the future.


In addition, the establishment of a small collection of comparative specimens at Warren Wilson College is the beginning of what hopefully will one day be an extensive comparative collection.  The collection may be used in the future to conduct further faunal analysis and educate others about zooarchaeology.

Conclusion


Zooarchaeology – the study of animal remains on archaeology sites – is a relatively young multidisciplinary field utilized around the world to gain insight into various interactions between humans and other animals.  Although primarily used to gain information about our human past, the field also has applications relevant to today’s world.  Various aspects of past cultures may be investigated through zooarchaeology, such as the use of animals for nutrition or as a marker of social status.  In addition, information such as past environmental conditions and trade relationships with other peoples can be investigated.  Theoretical frameworks such as cultural ecology, combined with specialized methodologies such as fine screening combine to guide excavations and interpretations of faunal remains. 
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